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FOREST PRACTICES BOARD
REGULAR BOARD MEETING
May 10, 2011
Natural Resources Building
Olympia, Washington

Members Present

Peter Goldmark, Chair of the Board, Department of Natural Resources
Anna Jackson, Designee for Director, Department of Fish and Wildlife
Bill Little, Timber Products Union Representative

Dave Somers, Snohomish County Commissioner

David Herrera, General Public Member

Doug Stinson, General Public Member/Small Forest Landowner

Mark Calhoon, Designee for Director, Department of Commerce
Norm Schaaf, General Public Member

Paula Swedeen, General Public Member

Sherry Fox, General Public Member/Independent Logging Contractor
Tom Davis, Department of Agriculture

Tom Laurie, Designee for Director, Department of Ecology

Staff

Darin Cramer, Forest Practices Division Manager

Marc Engel, Forest Practices Assistant Division Manager
Patricia Anderson, Rules Coordinator

Phil Ferester, Assistant Attorney General

WELCOME AND INTRODUCTIONS

Peter Goldmark called the Forest Practices Board (FPB or Board) meeting to order at 9 a.m. Patricia
Anderson, Department of Natural Resources (DNR or Department), provided an emergency safety

briefing.

APPROVAL OF MINUTES

MOTION: Bill Little moved to approve the February 8, 2011 meeting minutes.
SECONDED: Norm Schaaf
ACTION: Motion passed unanimously.

REPORT FROM CHAIR

Peter Goldmark said the Legislature is still working on the budget but it is clear there will be

reductions for the natural resource agencies. He highlighted the following significant legislative

accomplishments.

e Forestry Riparian Easement Program: He thanked Board Member Fox for her help and
collaboration with his staff in getting this very important reform legislation passed.
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e Forest practices application/hydraulic project approval: He noted the exhaustive work staff and
others have done on the legislation; passed it will streamline forest practices and hydraulic project
approvals so applicants will only need to obtain one approval instead of two.

e Community Forest Trust legislation: This DNR-sponsored bill passed; it creates a new tool for
conserving working forest lands.

PUBLIC COMMENT

Ken Miller, Small Forest Landowner Advisory Committee, commented that landowners have not been
part of the ongoing discussions about the low impact template for small forest landowners. He said he
was concerned about rumors that some of the people who are part of discussions, and who do not have
forestry training, are reluctant to agree on the thinning prescriptions in the draft plan. He urged the
Board to ensure continued progress and not to lose sight of the significance and promise of this
template for small forest landowners.

Cindy Mitchell, Washington Forest Protection Association (WFPA) and on behalf of Rayonier
Timberlands, talked about the many activities going on in the forest besides timber harvesting:
silivicultural practices which create jobs and tax revenue for state and local governments; access for
wildlife species surveys and inventories; access for tribal cedar bark collection; discussions with state
agencies to develop better road management practices resulting in better water quality; consistent log
deliveries to local mills; and employment for timber workers.

Peter Goldman, Washington Forest Law Center (WFLC), referred to a letter dated May 5 from the
Forests and Fish Conservation Caucus to DNR regarding the water typing rules. He said the concern
that off-channel fish habitat associated with Type 3 waters is not being protected as fish habitat. He
expressed appreciation for DNR’s executive management holding meetings on biomass issues, and
said it is imperative to know how much biomass can be taken without environmental injury.

Pete Heide, WFPA, explained that in the early 1990s oxbows and other off-channel (or smaller
channel) features were incorporated into the rules as fish habitat, and the same language was put into
the Forests and Fish rules. He said he believed DNR is interpreting the rules correctly and any further
interpretation should be the work of Forests and Fish Policy.

Kara Whitaker, WFLC, warned that time is of the essence for protecting the habitat of the Northern
Spotted Owl and urged the Board to direct the Spotted Owl Conservation Advisory Group to report at
each Board meeting.

Shawn Cantrell, Seattle Audubon, urged the Board not to let the spotted owl issue slip away while the
federal recovery plan is being revised and the modeling for non-federal land is being updated.

STAFF REPORTS
Peter Goldmark asked Board members if they had any questions related to the staff reports they
received in their Board packets prior to the meeting. Members asked questions as follows:

Clean Water Act Assurances

Norm Schaaf asked if not meeting the “Mass Wasting Prescription-Scale Monitoring” (2010)
milestone is delaying the completion of other necessary milestones. Mark Hicks said the independent
science peer review process is now back on track.
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Stephen Bernath said the milestones are not only about meeting Forests and Fish commitments, but
also are lined up with the Department of Ecology’s settlement agreement in the 1998 TMDL (total
maximum daily load) lawsuit with the Environmental Protection Agency and plaintiffs. He said he
would explain this more thoroughly sometime in the future. Goldmark asked if they planned to provide
annual reports in August of each year; Bernath and Hicks indicated they would do so.

Sherry Fox asked about the approach being taken on the 2010 milestone, “Develop a plan for
evaluating the risk posed by SFL roads for the delivery of sediment to waters of the state.” Hicks said
staff reductions are the problem for completing this milestone; the approach is to use available staff
resources to collect information on the ground to assess the condition of small forest landowner roads
over a period of several years.

Paula Swedeen asked if Clean Water Act assurances are in danger because of budget cuts. Hicks said
internal discussions will take place over the summer in preparation for the August report to the Board.

Upland Wildlife
Anna Jackson suggested that David Whipple, WDFW, provide updated information on a portion of the
upland wildlife report.

Whipple explained WDFW will no longer manage Bald Eagle management plans due to recent Fish
and Wildlife Commission rule changes. However, Washington state law still protects the eagle and
WDFW is deferring to the U.S. Fish and Wildlife Service’s (USFWS) protection guidelines. Now,
instead of creating a bald eagle management plan with the WDFW to avoid a Class IV-special
classification under WAC 222-16-080, WDFW is directing landowners to get guidelines or an
incidental take permit from the USFWS. This will fulfill WDFW’s requirement for a “special wildlife
management plan” to keep landowners from triggering a Class 1V-special. This process will be an
interim measure, while the Wildlife Work Group reconvenes to discuss a rule amendment proposal to
the Forest Practices Board, hopefully in August.

Norm Schaaf asked how long it will take to get an incidental take permit from the USFWS. Whipple
said he wasn’t sure, but a consultation with the USFWS for a particular forest practices proposal
should not take nearly as long as an incidental take permit for a habitat conservation plan (HCP).

LEGISLATIVE ACTIVITY

Darin Cramer, DNR, said two bills directly affecting the forest practices program were recently signed
into law: House Bill (HB) 1509 concerning the Forestry Riparian Easement Program, and HB 1582
relating to forest practices applications (FPAs) leading to conversion of land for development
purposes. A third bill, Senate Bill 5862 relating to the administration of natural resources programs, is
still in flux. It integrates hydraulic project approvals into FPAs for all hydraulic projects associated
with forest practices, raises FPA fees, and creates a new FPA account used for the sole purpose of
implementing chapters 76.09 and 76.13 RCW and chapter 222 WAC. He said all of the legislation he
summarized will require rule making by the Forest Practices Board.

LOW IMPACT TEMPLATE (BOARD MANUAL SECTION 21)

Marc Engel, DNR, reported that the state caucus is continuing to work on the low impact template for
small forest landowners. He said a draft will be distributed to stakeholders when caucus members
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complete it. He acknowledged that the next Small Forest Landowner Advisory Committee meeting is
June 8 and said he hoped the template would be ready by then. He said it will be an agenda topic at
each Board meeting to keep the Board informed.

Sherri Fox asked how often the state caucus meets, to which Engel answered the next meeting is May
16. Peter Goldmark said he wanted to assure Fox that the state caucus is working hard on it, and told
Engel he hoped there would be much more information for the Board at its next meeting.

FOREST PRACTICES COMPLIANCE ACTION PLAN

Darin Cramer, DNR, explained DNR’s Compliance Action Plan that describes how DNR will respond
to compliance issues needing attention as determined by analyzing the results of the 2008-2009 Forest
Practices Compliance Monitoring Report published in 2011. The focus areas relate to:

Water type classification determinations;

Riparian non-compliance;

Riparian 20-acre exempt non-compliance; and

Type A wetland non-compliance.

Sherry Fox said contract loggers training is a good strategy because they are the ones that actually do
the logging. Cramer said those trainings have had good participation — over 75 attended the recent
training.

Fox said she has received calls indicating that DNR field foresters are taking their compliance calls to
extremes. Cramer said he would appreciate knowing about such situations.

Anna Jackson raised the concern that the reasons for non-compliance in almost all of the focus areas
are not known and wondered about addressing this. Cramer answered DNR staff know this is a
concern. At present, field staff are making notes on their forms where it looks like there is some
indication of a cause, and they’re going to do that more in the future. Also in the future there could be
follow up with operators or landowners — whether there was lack of understanding or whatever the
case might be. The extent of this type of effort will be driven by having the time and people to
accomplish that. There is a tradeoff between getting actual compliance work done and determining the
cause for non-compliance; the challenge will be how to balance the two.

Norm Schaaf said his company is paying more attention to documenting how certain determinations
are made, such as how and where stream width is measured, so compliance monitoring would
hopefully get the same result at that location. But documentation does require a lot of extra work.

Schaaf asked if the compliance monitoring stakeholder group has discussed situations where there is
compliance with a rule or law, but because it was not proposed in the forest practices application it is
found to be non-compliant. He gave an example where an FPA did not include a culvert replacement,
but the company replaced the culvert after all. Cramer answered that a very low percentage of all
applications fall into this scenario, but it becomes a problem when others misinterpret. DNR has
discussed how to note that these situations are not problems if they are compliant with rules. Julie
Sackett, DNR, added this has been discussed recently in the stakeholder meetings. In the very
beginning of the compliance monitoring program there was a heavier focus on compliance with
applications, and now there is a greater emphasis on compliance with the rules. However, it is
important to track non-compliance with applications when trying to determine causes of confusion or
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challenges either with the application itself or with the rules. She said DNR is trying to do a better job
of separating the application non-compliance and the rule non-compliance on the report. Schaaf said an
unintended consequence could be that applicants only provide the bare minimum of information.
Cramer agreed, which is why DNR is trying to sharpen the distinction between the two.

Sherry Fox asked if there was any way for regions to encourage or list the accredited loggers who have
gone through the extensive contract loggers training. Sackett said DNR has made handouts from the
Contract Loggers Association, which have lists of accredited contract loggers, available in the region
offices.

Peter Goldmark pointed out that a commonality in all of the focus areas is the need for operator,
landowner, and staff training.

Paula Swedeen, in reference to, “Ensuring water type classification information/documentation is
included as part of a complete FPA”, asked how this would be done and how it addresses the issues.
Cramer said the division has been communicating with the regions to ensure that each application has
water type documentation, which will encourage landowners and staff to focus on that topic. This is a
high priority area, where it all begins, and DNR must make sure the water type is correct in order for
landowners to carry out the other parts of the rules correctly in a given harvest unit.

In reference to, “Updating the program’s website for general water typing information; providing ‘how
to’ and guidance”, Swedeen asked if there would be a way to attach that information to the application.
Cramer answered he believed it is already in the instructions but DNR will verify that along with other
work the program intends to do on the forms and instructions in the next few months.

Doug Stinson asked Cramer to elaborate on, “Develop specific guidance (operational and Board
Manual) on how to measure stream length on the ground.” Cramer answered people are making this
measurement in a variety of ways. It is a high priority because the stream length variable drives
riparian management zone width and leave tree counts on Type F streams and buffer length on Type N
streams.

PUBLIC COMMENT ON NORTHERN SPOTTED OWL CONSERVATION ADVISORY
GROUP

Shawn Cantrell, Seattle Audubon, spoke in support of the nominees for the Northern Spotted Owl
Conservation Advisory Group.

Kara Whittaker, Washington Forest Law Center, said she wanted to formally thank the Conservation
Caucus for nominating her to be an advisory group member. She assured the Board she would make
science-based decisions and would be pleased to serve.

NORTHERN SPOTTED OWL CONSERVATION ADVISORY GROUP

Bridget Moran, DNR, explained it was necessary to update DNR’s and the Conservation Caucus’s
designees on the advisory group due to Paula Swedeen becoming a Board member and DNR
undergoing a staffing change. She explained the group has not met because its function has not yet
been needed.
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MOTION: Dave Somers moved that the Forest Practices Board approve Kara Whittaker,
Marty Vaughn and Bridget Moran to serve on the Spotted Owl Conservation

Advisory Group.
SECONDED: Doug Stinson
ACTION: Motion passed unanimously.

PUBLIC COMMENT ON ROAD MAINTENANCE AND ABANDONMENT PLANNING
(RMAP) RULE MAKING

Jim Peters, Northwest Indian Fisheries Commission, said one of the fundamental conditions upon
which tribes agreed to go along with the RMAPs recommendation (Policy Committee’s RMAP
Extension Recommendations, August 10, 2011 Forest Practice Board meeting) was that there had to be
a common reporting format in order for the tribes to track progress and ensure RMAP work is being
completed on schedule. He indicated that the expectation was to include the conditions set forth in the
recommendations were expected to be incorporated into rule and the board manual, and this is not
happening to the satisfaction of the tribes.

Pete Heide, Washington Forest Protection Association, urged the Board to continue making progress
on the RMAPs rule making. He assured the Board that DNR is working on forms for standardized
reporting and putting a Geographic Information System (GIS) in place for tracking accomplishments.

David Whipple, Department of Fish and Wildlife, said the draft rule language should be modified to be
clear that all RMAP elements needing to be addressed must be reported in a standardized format, and
the board manual and operational plan should provide procedures and guidance to meet the
requirements of the rule.

Stephen Bernath, Department of Ecology, said Ecology will withhold approval of the rule proposal
going forward for public review until is it clear how all the pieces of the RMAP package fit together.
All of the agreed upon recommendations must be met; the purpose is to enable reviewers to determine
if worst first and even flow principles are being proposed by each landowner in each of their extension
requests.

Miguel Perez Gibson, Conservation Caucus, explained how important the reporting component was to
the process of gaining consensus from all of the caucuses, and there is question as to whether the
proposed rule reflects the agreed upon recommendations. He said if not, there is no longer consensus.

Adrian Miller, Longview Timber, spoke in support of moving the proposal forward. He emphasized
the rule is truly an important demonstration that the adaptive management process can be used to
address economic concerns with a reasonable response consistent with science. He said his
organization is committed to working with its federal delegation to help secure funding and provide
assistance in helping figure out how to make the small forest landowner road assessment and
implementation happen. He said landowners are asking for trust from other caucuses in order to move
the rule making forward, just as landowners exhibited trust in moving the watershed analysis rule
forward for public review in spite the board manual not being drafted at the time.
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Kevin Godbout, Weyerhaeuser Company, spoke in support of the rule amendment moving forward. He
said Weyerhaeuser’s ability to fund work for RMAPSs depends on the U.S. domestic housing market,
which has improved somewhat but is not resolved. Therefore, Weyerhaeuser has not been able to
maintain a uniform schedule to meet its RMAP obligation, and will either take advantage of the
extension or not be finished by the 2016 timeline. He asked the Board, when considering data
management, to keep in mind the scale of the program — there are tens of thousands of road miles in
the forested environment. The board manual correctly identifies the data needed to make decisions on a
broad scale. There is a limit to landowners’ capacity to provide a high level of detail, and a limit to the
government’s capacity to deal with it. To a certain extent the stakeholders may need to live with a little
uncertainty.

Curt Veldhuisen, Skagit River System Cooperative, said the cooperative provides the Forests and Fish
program for the Swinomish and Sauk Suiattle tribes. It views the RMAP program as part of the Skagit
Chinook recovery plan, and it has counted on RMAP work being completed by 2016. He said it was
difficult for the tribes to support the extension because of the difficulty in being able to track
accomplishments, but they want to support the timber managers they work with on a daily basis and
support the Timber/Fish/Wildlife (TFW) spirit. So they hope they will see a gain with a more
comprehensive tracking system, and will look back on this arrangement as being a win-win for all
involved in the watersheds.

RMAP PROCESS

Marc Engel, DNR, summarized progress made since August 2010 on the Policy Committee’s RMAP
Extension Recommendations. He said it is true there have been inconsistencies in how the regions have
been implementing the RMAPs program, but he stressed that all landowners had to meet the
requirements in WAC 222-24-051(3) through (6) for their RMAP to be approved. He pointed out if
landowners follow the guidance drafted in Board Manual Section 3 they will be meeting the
requirements in the rule. He explained for this rule making DNR made an exception to its usual
timeline for the development of a related board manual. This was so the Board could have the
opportunity to review the rule proposal and the draft board manual at the same time and have
confidence that Policy’s recommendations are being implemented.

Julie Sackett, DNR, said not having consistent system among regions for collecting information from
landowners has caused confusion for stakeholders. She said DNR is working on consistency in data
collection and better mechanisms for sharing information. DNR is developing a statewide web-based
database that RMAPs specialists will use to track fish passage barrier information rather than each
region tracking separately. This will be made available to stakeholders and will identify barrier
locations, have query capabilities, and include all lands subject to RMAPs regardless of extensions. In
addition, region RMAPs specialists are creating stakeholder outreach plans specific to their region
stakeholders.

She said for landowners who request an extension, DNR is developing standardized forms to aid in
consistency and help staff, stakeholders, and landowners to make sure the data is easy to track and
compare through time. She provided six draft forms for the Board to see, four of which were strictly
for extension requests. She pointed out two new data elements are planned to be required in the RMAP
Annual Accomplishment and Planning Report:

e Total number of fish passage barriers identified.

e Total number of road miles identified needing improvement to rule standard.
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She also explained that Form A, the scheduling worksheet, will be significantly different than in the
past with additional data reporting elements, and will be for all landowners whether or not requesting
an extension. Latitude and longitude will be requested but not required, and information pertaining to
the work schedule and work completion will be required. She said the form will be used for all road
work issues.

She added that the forms will be submitted in one of three ways: electronically in Excel, spatially in
GIS, or on paper in which case DNR will input the fish passage information into the database by hand.
The stakeholders will then be able to utilize an electronic database and copies of the paper reports to
review.

Tom Laurie asked if the forms were too new for the people who commented earlier to be able to see
them before the Board meeting. Sackett answered the forms were recently distributed to people who
were part of the board manual development group and also to the DNR RMAPs specialists, but
perhaps those who commented had not seen them before today.

Noting that the information on the forms will be required, Anna Jackson asked why the proposed rule
does not state those requirements. Sackett answered she has not sensed any need to put that level of
specificity into rule. She said DNR staff, stakeholders, and landowners have all embraced the
standardized format for their various purposes.

David Herrera said he felt the rule should have language specifying standardized reporting
requirements, and he thought this was part of the direction in Policy’s recommendation to the Board.

Peter Goldmark asked Sackett if the forms would address the concern. Sackett said she believed so.
She acknowledged that not having consistent reporting requirements has caused confusion, and she
believed requiring the additional information (barriers identified and road miles needing improvement)
will provide important baseline information to determine how well landowners are doing toward
achieving even flow.

Goldmark commented that putting the details into rule language would take a lot of time and effort.
Sackett added it would be very difficult to be responsive and timely if changes were needed in the
future. Fox mentioned it is now thought that including the Forestry Riparian Easement Program
contract in rule was a mistake for that very reason.

Dave Somers asked if adding a reference to the board manual in the rule would address the concerns
by creating a linkage.

Darin Cramer said DNR thought designing a standardized tracking system regardless of extension
requests, and adding the requirement to provide baseline information, were responsive to Policy’s
recommendation. He said staff did not interpret that a finer level of detail in the RMAP itself was
expected. He added that his priority for program staff is to spend their time dealing with prioritization
and details on the ground, rather than handling more paper work and creating data systems.

After considerable discussion among several Board members, Herrera clarified that the tribes are not
looking for a standardized RMAP, but are looking for the identification of elements needing to be
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accomplished and the ability to compare accomplishments of those elements. He said that linkage does
not exist now.

Sackett explained the intent of the proposed RMAP Extension Summary is for those requesting an
extension to identify the contents of their entire original RMAP, and to provide information about what
has and has not been completed at the time of the request. This will provide a baseline for comparisons
in the next years. This is high level information; it will provide fish passage information and numbers
of road miles needing to be brought up to forest practices standards, but it won’t specifically break out
how many cross drains are needed. There will be more specifics in the accomplishment reports and the
work proposals. For example if a landowner still has 100 miles to improve, this information will go
onto the scheduling worksheet.

ROAD MAINTENANCE AND ABANDONMENT PLANNING RULE MAKING

Marc Engel, DNR, summarized the content of the RMAP rule proposal to allow landowners to request
extensions of their RMAP work completion deadlines. He then requested the Board’s approval to
proceed with initiating rule making.

MOTION: Norm Schaaf moved that the Forest Practices Board approve for public review
the draft rule proposal, as amended, which amends WAC 222-24-050 and 222-
24-05. This rule proposal provides landowners the opportunity to request an
extension of the performance period for their road maintenance and
abandonment plans. | further move to direct staff to file a CR-102 with the
Office of the Code Reviser to initiate permanent rule making.

SECONDED: Doug Stinson

Board Discussion:

Sherry Fox suggested that the language on page 1, line 17 be amended to specify that both large and
small landowners may request an extension, because some small forest landowners have developed full
RMAPs.

AMENDMENT #1: Sherry Fox moved to amend the motion by adding “large or small forest” to
page 1, line 17, to the draft rule proposal.

SECONDED: Anna Jackson
ACTION: Motion on amendment #1 passed unanimously.

David Herrera suggested adding the following language (underlined):

e WAC 222-24-051(5): Road maintenance and abandonment plans must include the following
elements, reported using a standardized format as specified in the Board Manual: ...

o WAC 222-24-051(5)(a): Ownership maps showing all forest roads, including orphan roads,
planned and potential abandonment; all typed water, Type A and B Wetlands that are adjacent to or
crossed by roads, stream adjacent parallel road; and inventory of the existing condition, including
elements (a) through (e) in subsection (4); and ...
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Cramer explained that subsection (5) of WAC 222-24-051 applies to plans themselves. He said if the
intent of Herrera’s suggested amendments was not to apply a standardized format for the plans but for
the reporting, then the standardization language should amend subsections (8 and 9) related to the
extension and annual reporting.

After some discussion on the intent of Herrera’s suggested language, Norm Schaaf made a motion.

AMENDMENT #2: Norm Schaaf moved to amend the motion by adding the following language as a
new (10) on page 3, line 41 to the draft rule proposal.

(10) The department shall require the use of standardized forms as referenced in
board manual section 3 for landowners requesting extensions under subsection
(8) and for annual reporting under subsection (9) of this section.

SECONDED: Sherry Fox

Board Discussion:

Paula Swedeen commented that Herrera’s original language made specific reference to elements in (4)
(a) through (e), and asked why this reference could not be included. Cramer answered those are criteria
that landowners are directed to consider in plan development when selecting and scheduling projects,
and DNR is not proposing to turn the criteria into reporting elements. Swedeen said she thought the
concern was inadequate information for parties to determine if the criteria were followed. Cramer said
from an implementation perspective, worst first is somewhat dynamic. It could change from year to
year. While planning must generally be worst first and even flow, there can be fluctuations from year
to year. However, the annual review should determine if the original worst-first work continues to
make sense given accomplishments, or what may have happened in the watershed in the previous year.

Schaaf pointed out that many aspects of the existing rules require landowners to prevent sediment
delivery to waters that could result during operations, regardless of priority lists.

Jackson asked for verification that without specifying elements (4) (a) through (e) DNR will be able to
assess where all RMAPs are, and be able to track by the standardized annual reporting format instead.
Cramer said the annual reporting, and the tracking of that information, are a couple of tools DNR will
use to assess worst first. But no amount of paper replaces boots on the ground and observations
through time, and that is where the focus needs to be.

Jackson said this is a very big deal for the Department of Fish and Wildlife and Ecology. She said it
would have been better to have more dialogue before the Board meeting and more time to look at the
forms since the entire process relies heavily on them.

ACTION: Motion on amendment #2 passed. 11 Support /1 Abstention (Herrera)
ACTION-MAIN
MOTION Motion passed. 11 Support /1 Abstention (Herrera)

Forest Practices Board May 10, 2011 Draft Meeting Minutes 10





O©COoO~NOOUITE, WN P

Tom Laurie said he wanted to see the rule go forward because of its benefit to landowners, but
ultimately the entire package will be judged for its accuracy. He said Ecology will be looking at it
closely when the time comes for adoption.

Schaaf, noting that Ecology must agree on rules that pertain to water quality, added it will be important
to know if Ecology is leaning toward non-agreement with the rule prior to adoption. Laurie said that
was the reason for his comment, and added it is very hard to weigh everything when the Board is given
forms for the first time that are critical to the total package.

Herrera said the reason he abstained is that he is not prepared to accept everything at this point and is
looking toward the public review process.

REVIEW DRAFT OF BOARD MANUAL SECTION 3 GUIDELINES FOR FOREST ROADS
Marc Engel, DNR, said staff convened a stakeholder group to develop amendments to Board Manual
Section 3, Guidelines for Forest Roads. The amendments to the manual include standardization of
information gathering, the extension process, reporting and tracking, encouragement for stakeholders
to consult with each other prior to the submittal of RMAP extension requests, and guidance on the
format for annual meetings. He explained the Board is seeing this manual earlier in the process than
usual when considering a related rule making; this was to accommodate the Board’s and the
stakeholders review of the entire package prior to the public review process.

Sherry Fox suggested that the term “80/20” be explained in the document, to which Engel agreed.

Engel said staff is planning to reconvene the board manual stakeholder group in May to finish up the
draft and include guidance on the placement of slash and debris generated during road construction
within the 100-year flood level. This was the Board’s response to Ron Mally’s petition for rule making
on February 8, 2011.

PUBLIC COMMENT ON WATERSHED ANALYSIS RULE MAKING AND BOARD
MANUAL SECTION 11 STANDARD METHODOLOGY FOR CONDUCTING WATERSHED
ANALYSIS

Scott Swanson, West Fork Timber Company LLC, commented that he appreciated and continued to
support the rule language changes.

WATERSHED ANALYSIS RULE MAKING

Sherri Felix, DNR, requested that the Board adopt the watershed analysis rules. She reported all

comments received during public review were favorable. She explained the intent of the rule is to

ensure watershed analysis prescriptions continue to address the potential for adverse effects from forest

practices to the greatest extent possible over time. The language:

e strengthens the requirement for departmental review of approved prescriptions;

e implements a process to reanalyze prescriptions the department has reviewed and determined need
reanalysis;

e rescinds those prescriptions identified as needing reanalysis if they are not reanalyzed; and

e sunsets old and still draft watershed analyses.

She added that the amendments were written to ensure approved watershed analysis prescriptions
continue to be protective enough to warrant exemption from Class 1V-special classification. She
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proposed several edits to the draft the Board reviewed at its last meeting; they were for clarification in
regard to interim and draft prescriptions, and for classifying applications during a reanalysis.

MOTION: Dave Somers moved that the Forest Practices Board adopt the rule proposal that
amends portions of Title 222 WAC pertaining to watershed analysis reviews.
This rule making amends rules to ensure watershed analysis prescriptions
continue to address the potential for adverse effects on resources from forest
practices activities to the greatest extent possible over time. | further move to
direct staff to file a CR-103 Rule Making Order with the Office of the Code

Reviser.
SECONDED: Norm Schaaf
ACTION: Motion passed unanimously.

BOARD MANUAL SECTION 11 STANDARD METHODOLOGY FOR CONDUCTING
WATERSHED ANALYSIS

Donelle Mahan, DNR, requested the Board’s approval of Part 8, “Review and Reanalysis” and
Appendix K, “Mass Wasting Reanalysis” to be incorporated into Board Manual Section 11, Standard
Methodology for Conducting Watershed Analysis. She explained that Part 8 provides a general
overview of the review and reanalysis process, and Appendix K provides guidance for the reanalysis
process for mass wasting. She said the documents were developed with the help of external partners as
well as DNR region and division staff. She said Forests and Fish Policy has had the opportunity to
review them and gave its support at their March meeting.

MOTION: Tom Laurie moved that the Forest Practices Board approve “Part 8, Review and
Reanalysis, and Appendix K, Mass Wasting Reanalysis”, to be incorporated into
the updated Board Manual Section 11, Standard Methodology for Conducting
Watershed Analysis. | further move to allow staff to make minor editorial
changes if necessary prior to distribution.

SECONDED: Paula Swedeen
ACTION: Motion passed unanimously

WATERSHED ANALYSIS REVIEW AND PRIORITIZATION PROCESS

Leslie Lingley, DNR, said DNR is tasked with prioritizing 52 watershed analyses under the newly

adopted rule. She said DNR sent 115 letters to the owners of 10 percent or more of the non-federal

forest land in each watershed administrative unit. The letter asked whether the landowners plan to

sponsor a reanalysis, participate in a reanalysis by providing financial or qualified expert assistance, or

use standard rules instead of prescriptions. The results are as follows:

e Seven (7) watershed analyses are sponsored by West Fork Timber, and are exempt from
prioritization because the company routinely conducts reviews as required in their HCP.

e Two (2) watershed analyses will undergo reanalysis.

e Fourteen (14) will not undergo reanalysis because the landowners are opting to use standard rules.

e Six (6) have very low densities of landslides in the watersheds; this was determined by land area of
landslides — 0.025 landslides per square mile.
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e DNR does not have responses from all landowners in 23 of the watersheds.

She said the next steps are to contact the landowners who have not replied, schedule the priority list for
watershed reanalysis, and notify the landowners with their schedules. DNR will provide training for
the qualified experts and help landowners finalize their prescriptions and complete their SEPA process.

PUBLIC COMMENT ON RIPARIAN OPEN SPACE PROGRAM RULE MAKING AND
BOARD MANUAL SECTION 18
No public comment.

RIPARIAN OPEN SPACE PROGRAM RULE MAKING

Donelle Mahan, DNR, requested that the Board adopt the rule proposal that amends rules pertaining to
the Riparian Habitat Open Space Program. She said the rule is the Board’s response to 2009 legislation
that amended the Riparian Open Space Program. The proposal includes forest lands containing Board-
approved critical habitat for threatened and endangered species, in addition to unconfined avulsing
channel migration zones.

MOTION: Anna Jackson moved that the Forest Practices Board adopt the rule proposal that
amends portions of Title 222 WAC relating to the expansion of the riparian open
space program and direct staff to file a CR-103 Rule Making Order with the
Office of the Code Reviser.

SECONDED: Dave Somers
ACTION: Motion passed unanimously.

BOARD MANUAL SECTION 18 RIPARIAN OPEN SPACE PROGRAM

Donelle Mahan, DNR, requested that the Board approve Board Manual Section 18, Rivers and Habitat
Open Space Program. She said the manual provides guidance for landowners in the application process
for the conveyance of conservation easements and explains eligibility and prioritization criteria.

MOTION: Tom Davis moved that the Forest Practices Board approve Board Manual
Section 18, Guidelines for Rivers and Habitat Open Space Program and allow
staff to make minor editorial changes if necessary prior to distribution.

SECONDED: Dave Herrera

Board Discussion:

Sherry Fox asked if there has been any legislation or instructions to exclude non-profit organizations
from lands that qualify for eligibility. Dan Pomerenk, DNR, answered no. Fox asked how many non-
profits have received funds from this program. Pomerenk said he didn’t believe any have, but would
check to make sure. Fox said she would appreciate that, and added that these funds should be used for
forests that are not already being conserved.

ACTION: Motion passed unanimously.
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PUBLIC COMMENT ON CHARTER FOR TFW/CULTURAL RESOURCES COMMITTEE
No public comment.

CHARTER FOR TFW/CULTURAL RESOURCES COMMITTEE

Pete Heide, Co-chair, provided background on the Timber/Fish/Wildlife (TFW) Cultural Resources
Committee and why a charter is important. He said at the time of Forests and Fish the committee
continued to work as it had for many previous years under the original TFW agreement, but it no
longer seemed to have an entity to report to. So there was an attempt to go to Forests and Fish Policy
and CMER, which didn’t materialize, and finally they approached the Board, met with Commissioner
Goldmark and staff, and decided a charter would be appropriate.

Jeffrey Thomas, Co-chair, explained that cultural and archaeological resources were identified in the
original TFW agreement as one of the five primary objectives along with viability of the timber
industry, and protecting water, wildlife, and fish resources. Several years ago the committee fulfilled
the commitment in Appendix O of the Forests and Fish Report to complete a cultural resources plan.
He said both he and Heide look forward to offering their services and energies toward the fulfillment
of the original TFW agreement, the subsequent Forests and Fish Report, statutes, and rules pertaining
to cultural resources.

Heide pointed out that the group will now be called a “roundtable”, and it exists to help and advise the
Board. He said the roundtable has a broad membership of landowners, tribes, and agency
representatives, and the group process is truly open and makes decisions on a consensus basis.

He said the group just finished drafting the “notice to affected Indian tribes” rule proposal, and is
currently working on guidance materials for complying with rules and laws that protect cultural
resources. He concluded by asking the Board to approve the charter.

Peter Goldmark thanked the group for its hard work. He explained that a Board committee is made up
of Board members, thus the reason for the name change to “roundtable.”

Tom Laurie said the charter is a good step forward. He said one of the deliverables, “developing
educational tools for landowners and land managers”, is important because accessible information can
ultimately help protect resources. Heide said the current efforts are focused on getting information onto
a website; however, the roundtable has no staff to accomplish all the things it would like. Laurie
suggested perhaps private funding is available to help.

Dave Somers thanked them for the great work.

MOTION: Dave Somers moved that the Forest Practices Board accept the charter, as
presented by the TFW Cultural Resources Committee that renames the
committee as the TFW Cultural Resources Roundtable and establishes the
roundtable to report to the Board on cultural resources issues.

SECONDED: Anna Jackson

ACTION: Motion passed unanimously.
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PUBLIC COMMENT ON NOTICE OF FOREST PRACTICE TO AFFECTED INDIAN
TRIBES RULE MAKING
No public comment.

NOTICE OF FOREST PRACTICES TO AFFECTED INDIAN TRIBES RULE MAKING

Sherri Felix, DNR, asked for the Board’s approval to conduct a 30-day review pursuant to RCW

76.09.040(2) of language amending WAC 222-20-120 to:

e Clarify ambiguous terminology and resolve issues with the required landowner-tribe meetings; and

e Correct language in the western Washington clumping strategy by replacing old Class IV-special
references with the Class 1V-special language adopted in the Board’s 2008 historic sites rule
making.

She described the proposed rule language in detail and emphasized it is a consensus proposal
developed by the Timber/Fish/Wildlife (TFW) Cultural Resources Roundtable.

Tom Laurie, in reference to WAC 222-20-120(3)(c)(i), said if a tribe doesn’t designate a “designated
cultural resources contact for forest practices”, the dilemma the rule is attempting to fix would just
continue. He suggested making an already identified position accountable, for example a chief
executive officer. Felix answered that the roundtable has agreed to contact each tribe to verify there are
one or two designated contact persons on the FPARS reviewer profile.

Doug Stinson mentioned in the case of the Cowlitz Indian Tribe that DNR notifies the tribe on FPAS
and the designated cultural resource person notifies the landowner. He said they are happy with the
process. Felix acknowledged that the Cowlitz and Yakamas have set up satisfactory processes for
themselves and landowners, and the language provides a variety of ways for the meeting requirement
to be met.

Tom Davis suggested the tribal notification process for hydraulic project approvals (HPAs) may be
helpful. Anna Jackson said it differs from FPARS because there is no notice — it is a system where all
of the HPAs are stored and anyone can view them.

Anna Jackson, in reference to WAC 222-20-120(3), inquired as to whether the reference to subsection
(2) should instead refer to subsection (1) because it refers to the notification requirements. Felix said
subsection (1) addresses DNR’s responsibility to send applications to the tribes to review, and
subsection (2) is what needs to happen when one of the applications involves a cultural resource. She
said perhaps it would be clearer if the word “meeting” was inserted into that sentence: “... will
consider the meeting requirements in subsection (2)...”

MOTION: Norm Schaaf moved that the Forest Practices Board accept the draft rule
proposal for a 30-day review with the counties, Department of Fish and Wildlife
and tribes that amends WAC 222-20-120, notice of forest practices to affected
Indian tribes, and corrects WAC 222-30-021(1)(c)(ii), Western Washington
riparian management zone clumping strategy.

SECONDED: Dave Herrera
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Norm Schaaf, in reference to WAC 222-20-120(3)(c)(i) and (ii), said it seemed redundant to require
the landowner to provide both written documentation of the attempt to get a response from the tribe
and a copy of a certified letter with a signed return receipt. Felix explained that the roundtable’s
recommendation was to require both because it showed a good faith effort to make contact. Darin
Cramer pointed out the language was negotiated long and hard by members of the roundtable. Schaaf
said he thought a telephone call or email message should be sufficient, especially with the process laid
out in rule language to have a designated contact.

AMENDMENT: Norm Schaaf moved to amend the motion by changing the word “and” to “or”
on page 1, line 27 of the draft rule proposal.

SECONDED: Doug Stinson

Board Discussion:

Laurie, Jackson and Dave Somers indicated they would not support the amendment to the motion.
Laurie and Jackson said they were in favor of the consensus product going through the 30-day review
process, and Somers said he believed the language as written provided flexibility, and allowing
landowners to only send an email message seemed a little weak.

ACTION: Motion on amendment failed. 2 Support (Schaaf and Stinson) / 10 Oppose

ACTION - MAIN
MOTION: Motion passed unanimously.

PUBLIC COMMENT ON FOREST BIOMASS RULE MAKING
No public comment.

FOREST BIOMASS REVIEW

Bridget Moran, DNR, updated the Board on activities associated with the Forest Practices Biomass
Harvest Work Group. She explained the group meets on an ad hoc basis, has met two times, and
consists of all who have expressed interest in participating: representatives of the timber and biomass
industries, DNR, sister state and federal agencies, and the environmental community. She provided a
schedule of planned activities that will include discussions about all of the components of the forest
practices rules as they pertain to the harvest of forest biomass, a field tour, research of best
management practices nationwide, and the development of a well-informed recommendation for
possible further Board action.

Anna Jackson asked how people are being notified and how people can be on the mailing list. Moran
answered anyone who wishes may participate and/or be included on the mailing list.

Peter Goldmark reminded the Board that phase 1 is the current rule making, and the next phase is an
attempt to determine what, if anything else, should be done to ensure resource protection.

Norm Schaaf commented in light of the Board’s current rule making clarifying biomass harvest is a
regulated forest practice, and there being no real evidence that a problem exists, it seemed to him this
additional activity is a solution in search of a problem. He asked if perhaps it shouldn’t go through the
typical adaptive management process if there actually is a water quality or other issue.
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Goldmark explained this effort is to look into whether there is a problem or not. Tom Laurie added
there have been concerns around the biomass issue. Anna Jackson said the Department of Fish and
Wildlife’s support of the initial rule making was contingent on some kind of next phase of
investigation because there are unknowns about the impacts of biomass removal.

Paula Swedeen mentioned the Board has heard testimony from the public concerned about what could
happen in the future, and she appreciated DNR’s responsiveness with a process in which everyone can
learn more and express their concerns. In some sense it’s preemptive, but in some sense it’s adaptive,
and it may not turn out to be an issue. She added it is one of those rare times when a government body
and citizens are getting together to prevent problems and future conflict.

Moran pointed out that the Board members’ comments reflect the poles of the perspectives she has
heard in the group.

Schaaf acknowledged the Board has heard concerns but no science or facts. Until the Board has
something to justify the time and workload, in his opinion it is pretty far down on the priority list.

Moran added that the Department has an additional responsibility. Through the Commissioner’s
leadership and having biomass as a major initiative within DNR, legislation just passed requiring the
Department to ensure the Board’s rules are reviewed to see if biomass harvest is sufficiently evaluated.

Dave Somers said he would like to receive notice of a biomass tour and perhaps other board members
would be interested. Moran said there is an issue of quorum and the Board would need to arrange a
separate tour for itself.

FOREST BIOMASS RULE MAKING

Gretchen Robinson, DNR, requested that the Board adopt the forest biomass rule. She explained the
purpose of the rule was to make it clear that forest biomass harvest is subject to the same resource
protection measures as timber harvest in the forest practices rules. She said DNR is planning to add a
question in the Forest Practices Application (FPA) instructions and data entry field in the FPA forms
that will specifically relate to biomass harvest. This will prompt applicants to provide information on
their proposed activities, and therefore allow DNR and interested stakeholders to review the
applications for any public resource issues that may be associated with their proposed biomass removal
activities. She said the Board received several comments during public review and they were all in
support of the rule proposal.

MOTION: Anna Jackson moved that the Forest Practices Board adopt the rule proposal that
amends WAC 222-16-010 by adding language to the definition of “forest
practice” to make it clear that harvest of forest biomass is subject to the same
resource protection measures as timber harvest in the forest practices rules. I
further move to direct staff to file a CR-103 Rule Making Order with the Office
of the Code Reviser.

SECONDED: Doug Stinson

ACTION: Motion passed unanimously.

Forest Practices Board May 10, 2011 Draft Meeting Minutes 17





O©CoOoO~NOOUITE WN P

PUBLIC COMMENT ON CMER 2012 WORK PLAN AND BUDGET

Stephen Bernath, Department of Ecology, commented that the Board is being presented with a non-
consensus budget proposal, basically due to not having a long-term funding plan for the Adaptive
Management Program (AMP). The program has been dealing with this issue for three years in strategic
planning and in discussions about Clean Water Act assurances milestones. Importantly, long-term
Adaptive Management Program (AMP) funding was part of the RMAPs five-year extension
recommendation. The lack of a long-term funding strategy presents uncertainty about the success of
the program.

Jim Peters, Northwest Indian Fisheries Commission, said the tribes support the CMER priority list but
cannot support the budget. He explained the budget takes a million dollars out of the Forests and Fish
Support Account (FFSA), which impacts tribal participation in the AMP process and the
implementation of the HCP. He provided a historical overview of AMP funding: At the time of the
Forests and Fish agreement, the tribes, the Washington Forest Protection Association, and the state
agencies went to the federal delegation requesting financial assistance that would provide startup
funding. In part the funding was to be used for the tribes to participate in the program, including the
HCP. The state was aware it would be responsible for funding the program after the initial federal help.
The FFSA was established specifically for the caucuses’ participation, but the funding has not been
adequate to allow the tribes to participate fully. He said he wondered if the federal Services would
have issued the incidental take permit for the HCP if they had known the state would not fulfill its
obligation.

Miguel Perez Gibson, Conservation Caucus, said he could echo Peters’ comments as the budget keeps
getting smaller and smaller. He said with so many parts of the program having been reduced since the
signing of the HCP, one must ask if the program’s goals and responsibilities are being met. The AMP
is fundamental to the success of the HCP. The budget is deficient and perhaps subject to challenge.

Norm Schaaf asked if the Conservation Caucus supports the priority of the projects, to which Perez-
Gibson said yes.

Chris Mendoza, CMER Co-chair, explained there is very little science underlying the rules, which is
the reason the AMP is so important to the Forest Practices HCP. The only way everyone would agree
to the Forests and Fish rules in the first place was to incorporate adaptive management and list the
questions for the science to answer. Schedule L-1 contains those questions and the CMER projects are
designed to answer them. The program can only work if there are adequate resources to answer the
questions; keeping the machine rolling takes long-term strategic planning and additional funding.

CMER 2012 WORK PLAN AND BUDGET

Darin Cramer, DNR, said while funding has been a challenge he had a different perspective. Even
when there was plenty of money for projects they were still not completed in a timely manner. This is
due to capacity in the system. He said when he was the Adaptive Management Program Administrator
he estimated that the program could only handle about a dozen projects at a time even though there
was enough money for two dozen. So while there is a long-term funding issue, pumping money into it
will not solve the problem without more people doing the work.
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He referred to Jim Hotvedt’s memo to the Board dated April 20, 2011 which explains the current
situation, and briefly highlighted budget totals for fiscal year 2012-2013:

e $2.179 million for projects

e $2.8 million total CMER budget

He explained this is about the third year with a CMER budget of about $2.8 million. He said a few
years ago when Policy was wrestling with the federal assurances priorities, they collectively agreed
that the program capacity is about $3.0 to $3.5 million per year. So while this year’s budget is below
that amount, it is not too far off.

He explained that the picture has changed since Policy’s budget planning meeting in April. Based on
what is currently known about the Senate version of the state budget, the latest estimate of the funds
available will be $3.18 million for the FFSA, plus operating costs. In addition, there is more carry
forward (i.e., fund balance) in the FFSA than the amount assumed at the Policy meeting last month.
So, given what is known about the budget at this time, DNR believes the program can be funded and
there will still be a fund balance at the end of the fiscal year.

Goldmark said he wanted to make it clear that the budget reductions are by the Legislature, not a
choice of this Board. He added he had hoped for a comprehensive audit of the AMP by the state
auditor because he thought there was an opportunity to make it run more economically and efficiently.
The auditor’s office made a commitment to do that in the spring, but now has decided not to follow
through.

Sherry Fox asked if, in addition to the tribal caucus, funding for the environmental and small
landowner caucuses was also reduced. Cramer answered they were reduced by 50 percent.

Paula Swedeen asked Cramer to explain further about additional funding not necessarily affecting the
success of the program. Cramer said he was talking about money for projects, not participation.

Schaaf asked about the grant writer item (line 69). Cramer said this was explained in Hotvedt’s memo,
and is the result of an agreement in Policy to budget some money for hiring someone to help seek grant
funding if opportunities presented themselves. He said it is one of several items the money would not
be spent on right away.

Fox asked if the “CMER PI Staff at NWIFC” (line 62) is a participation grant, to which Cramer
answered no, it is staff scientists who lead several projects.

Fox referred to the “wetlands systematic literature review” (line 37), and noted it was a new project
with a cost of $67,000. Stephen Bernath explained that the only protection in rules for forested
wetlands is low impact equipment upon harvest, and there is a question about the long-term impacts.
The literature review will provide a synthesis of the available information that sheds light on forested
wetland recovery after harvest.

Dave Somers asked if there is a mechanism for the Board to let the Legislature know it is concerned
about the viability of the program. Goldmark said there is always the opportunity for Board members
to work with the Legislature on matters of importance to them, although for this year it is late in the
session. Anna Jackson commented there is power in numbers, and in future sessions WDFW would be
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willing to work with DNR and other Board members on the long-term adaptive management funding
issue. Goldmark added there are two big funding items that it would be appropriate for the Forests and
Fish principals, including himself as Board chair, to work on — the long-term funding and the FREP
funding.

Swedeen asked if the Board could engage in a more focused discussion on whether there is a particular
threshold after which the incidental take permit is in danger. Cramer said this is up to the federal
Services. He said so far the program hasn’t had to eliminate projects, which is rare right now for
programs that are dependent on the state budget. Goldmark said he thought that was an important point
—even in an era when the state budget is being reduced by five billion dollars, the AMP has continued
to be maintained fairly intact.

Cramer ended by saying despite the fact that Policy members were not in consensus on the budget, the
priorities were supported, and Adaptive Management Program Administrator Jim Hotvedt
recommends that the Board approve the budget as proposed.

Motion: Tom Laurie moved that the Forest Practices Board approve the 2012 CMER
Work Plan and Budget as presented.

SECONDED: Dave Somers

Board Discussion:

Swedeen said she was concerned about participation grants and the future of the program, and
implored Board members to work toward sustained and increased funding for the program.

ACTION: Motion passed. 11 Support / 1 Oppose (Herrera)

EXECUTIVE SESSION
No executive session.

Meeting adjourned at 4:00 p.m.
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STATE OF WASHINGTON

PO Box 47012

FOREST PRACTICES BOARD Olympia, WA 98504-7012

Regular Board Meeting — August 9, 2011

Natural Resources Building, Room 172, Olympia

Please note: All times are estimates to assist in scheduling and may be changed subject to the
business of the day and at the Chair’s discretion. The meeting will be recorded.

DRAFT AGENDA

9:00 a.m. — 9:05 a.m.

Welcome and Introductions
Safety Briefing — Patricia Anderson, Department of Natural Resources
(DNR)

9:05a.m.-9:10 a.m.

Approval of Minutes
Action: Approve May 10, 2011 meeting minutes

9:10 a.m. — 9:20 a.m.

Report from Chair

9:20 a.m. — 9:30 a.m.

Public Comment — This time is for public comment on general Board
topics. Comments on any Board action item that will occur later in the
meeting will be allowed prior to each action taken.

9:30 a.m. — 9:40 a.m.

Staff Reports

Board Manual — Donelle Mahan, DNR

Compliance Monitoring - Walt Obermeyer, DNR

Rule Making Activity & 2011 Work Plan - Marc Engel, DNR

Small Forest Landowner Advisory Committee and Small Forest

Landowner Office — Marc Engel, DNR

E. TFW Cultural Resources Roundtable - Pete Heide and Jeffrey
Thomas, Co—chairs

F. Upland Wildlife - David Whipple, Department of Fish and Wildlife

o0 w>

9:40 a.m. — 10:00 a.m.

2011 Legislative Summary and FY 2011 - 2013 Budget Update -
Darin Cramer, DNR

10:00 a.m. — 10:20 a.m.

NW Environmental Forum and ESHB 2541 Update — DNR Staff

10:20 a.m. — 10:35 a.m.

Break

10:35a.m. —11:20 a.m.

NSO Federal Recovery Plan — Jodi Bush, U.S. Fish and Wildlife
Service

11:20 a.m. —11:35 a.m.

NSO Implementation Team Update — Bridget Moran, DNR

11:35a.m. —11:50 a.m.

Clean Water Act Assurances Annual Report — Mark Hicks,
Department of Ecology

11:50 a.m. — 12:05 p.m.

Adaptive Management Program — Roads Sub-basin Report and
Type N Experimental Buffer Treatment (amphibian genetics) Report
- Jim Hotvedt, DNR

Action: Consider Forests and Fish Policy’s recommendation

12:05 p.m. — 1:05 p.m.

Lunch

Future FPB Meetings

Next Regular Meeting: November 8, 2011
Check the FPB Web site for latest information: http://www.dnr.wa.gov/
E-Mail Address: forest.practicesboard@dnr.wa.gov Contact: Patricia Anderson at 360.902.1413
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1:05 p.m. — 1:20 p.m.

Forests and Fish Policy Annual Report - Jim Peters and Stephen
Bernath, Forests and Fish Policy Co-Chairs

1:20 p.m. — 1:35 p.m.

Cultural Resources Annual Report — Pete Heide and Jeffrey Thomas,
TFW Cultural Resources Roundtable Co-Chairs

1:35 p.m. — 1:40 p.m.

Low Impact Template Update - Marc Engel, DNR

1:40 p.m. — 1:55 p.m.

Forest Biomass Update — Bridget Moran, DNR

1:55 p.m. — 2:05 p.m.

Public Comment on Road Maintenance and Abandonment Planning
(RMAP) Rule Making and Board Manual Section 3 Guidelines for
Forest Roads

2:05 p.m. — 2:25 p.m.

RMAP Process - Donelle Mahan and Marc Engel, DNR

2:25 p.m. — 2:40 p.m.

Road Maintenance and Abandonment Planning Rule Making - Marc
Engel, DNR
Action: Consider adoption of rule proposal to file CR-103.

2:40 p.m. — 2:55 p.m.

Board Manual Section 3 Guidelines for Forest Roads — Donelle
Mahan, DNR

Action: Consider approval of Board Manual Section 3 Guidelines for
Forest Roads.

2:55 p.m. — 3:05 p.m.

Public Comment on Notice of Forest Practice to Affected Indian
Tribes Rule Making

3:05 p.m. — 3:20 p.m.

Notice of Forest Practice to Affected Indian Tribes Rule Making -
Sherri Felix, DNR

Action: Consider approval of draft rule language for public review and to
file CR-102.

3:20 p.m. — 3:35 p.m.

Break

3:35 p.m. — 3:45 p.m.

Public Comment on Bald Eagle Rule Making

3:45 p.m. — 4:05 p.m.

Bald Eagle Recommendation and Process — David Whipple, DFW
and Sue Casey and Marc Engel, DNR

4:05 p.m. — 4:20 p.m.

Bald Eagle Rule Making — Marc Engel, DNR
Action: Consider approval of rule proposal for 30-day notice and
consider rule making to file CR-101.

4:20 p.m. — 4:30 p.m.

Public Comment on Forestry Riparian Easement Program Rule
Making

4:30 p.m. — 4:45 p.m.

Forestry Riparian Easement Program Rule Making — Dan Pomerenk,
DNR
Action: Consider rule making to file CR-101.

Executive Session
To discuss anticipated litigation, pending litigation, or any matter
suitable for Executive Session under RCW 42.30.110.

Future FPB Meetings

Next Regular Meeting: November 8, 2011
Check the FPB Web site for latest information: http://www.dnr.wa.gov/

E-Mail Address: forest.practicesboard@dnr.wa.gov

Contact: Patricia Anderson at 360.902.1413
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\, WASHINGTON STATE DEPARTMENT OF PETER GOLDMARK
! ! Washington State Commissioner of Public Lands
v

MEMORANDUM

July 18, 2011

TO: Forest Practices Board pﬂﬂv
N\

FROM: Jim Hotvedt, Adaptive Management Program Administrator

SUBJECT: Policy recommendations on actions resulting from completion of the roads sub-
basin scale effectiveness monitoring report and amphibian genetics report

CMER recently completed two reports:
* Washington Road Sub-Basin Scale Effectiveness Monitoring First Sampling Event
(2006-2008) Report and
¢ Type N Experimental Buffer Treatment Study: Baseline Measures of Genetic Diversity
and Gene Flow of Three Stream-Associated Amphibians.

Upon completion of final reports, Forests and Fish Policy is expected to make a recommendation
to the Forest Practices Board regarding formal petition for rulemaking or a non-rulemaking
alternative action. Policy may also recommend that the Board take no action. Both reports are
the first in a series of two or more sampling efforts to inform their underlying key questions.
Policy recommends no action be taken at this time based on the results of the two studies.

Roads sub-basin study

The Road Sub-Basin Scale Effectiveness Monitoring (Road Sub-Basin) Study was designed to
determine the degree to which forest roads under the jurisdiction of Washington forest practices
rules are meeting the road surface erosion and hydrologic connectivity resource objectives, in
other words, to determine

¢ Ifroad characteristics that affect runoff and sediment delivery to streams are improving
through time (emphasis on trends) and
¢ The extent to which roads meet the FFR performance targets.

The road sub-basin study report summarizes results of the first sample event planned for the
Road Sub-Basin Scale Effectiveness Monitoring Program, and provides the first look at the
current status of forest roads. As I reported to you at the February 2011 meeting, a high
percentage of roads in the sample units across the state were reported by local managers to either
have RMAP work complete, or already be up to current road rule standards, with over half of the
sample units reported to have at least 85 percent of road length meeting standards. An average
of 11 percent of the road network was hydrologically connected and assumed to deliver water
and sediment to streams or wetlands. Across the state, 62 percent of the sample units met the
hydrology performance target (miles of delivering road/miles of stream) and 88 percent of the
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units met the sediment performance target (tons of delivered sediment/year/miles of stream). A
statistically significant decreasing relationship was found between sediment delivery in the
sample unit and percent of roads in the unit reported to be up to standards. These findings
suggest that many roads show decreasing sediment inputs as they are brought up to standards.

Trends in road performance cannot be evaluated directly until after future re-visits to the sample
units. Sample units are planned to be re-surveyed two more times through the RMAP
performance period to determine if road conditions are either meeting targets or improving with
respect to surface erosion and hydrologic connectivity. The roads sub-basin report contains a
recommendation that the monitoring project continue with the next planned monitoring period
(planned interval of 5 years) to evaluate the expectation that, in general, road conditions improve
and that they meet the performance targets as they are brought up to forest practices standards.

The Forests and Fish Policy committee recommends that no action be taken at this time based on
the results of the study.

Amphibian genetics study

Data on amphibians from Type N systems suggest that stream-associated amphibians are
ecologically important in headwater habitats, but how they respond to current forestry practices
is essentially unknown. One of the major objectives of the Westside Type N Experimental
Buffer Treatment (Hard Rock) Study is to investigate how different forest buffers surrounding
non-fish-bearing streams may influence stream-associated amphibian populations. The
amphibian genetics study will estimate potential changes in genetic structure associated with
applications of the forests and fish HCP patch buffer compared to no riparian buffer, a complete
riparian buffer, and an unharvested reference,

The recently completed report describes baseline, pre-treatment measures of genetic structure for
three species of stream-associated amphibians: Coastal tailed frog (4scaphus truei), Cope’s giant
salamander (Dicamptodon copei) and Coastal giant salamander (Dicamptodon tenebrosus). Four
main objectives were addressed:

1) Classify giant salamander individuals to the correct species and identify any hybrids;

2) Estimate indices of genetic diversity for the three species at each sampled basin;

3) Test for significant differences by region, block and anticipated treatment for any
genetic diversity parameter; and

4) Determine genetic clusters for each species.

Measures of genetic diversity and genetic differentiation within and among amphibian
populations can allow for species identification, provide insight into trends in population size and
identify the level of migration among sites. The genetics data will also help distinguish between
giant salamander species — Cope’s and Coastal giant salamanders — during density sampling to
ensure proper determination of species composition and proper calculation of species richness
and density metrics for each species. Genetic data will also allow identifying hybrid individuals,
as well as their frequency of occurrence and distribution.
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A summary of findings from this baseline report include:

Giant salamander individuals were identified to species with high probabilities. Thirty-
one (31) hybrids were identified out of 1504 total sampled Dicamptodon individuals.
However, no hybrid individuals represented the current F, generation, suggesting
hybridization is not currently ongoing.

Levels of genetic diversity were high in Coastal tailed frogs and intermediate for Cope’s
giant salamander and Coastal giant salamander.

Fourteen sites (out of 47 possible) had high levels of inbreeding and/or evidence of
declines, but no consistent patterns were found among the three species.

Effective population sizes (number of breeding individuals) varied greatly among
species, with very large sizes for Coastal tailed frogs (3000-7000), intermediate sizes for
Cope’s giant salamander (150-3150) and low sizes for Coastal giant salamanders (50-
750).

Generally, no differences existed by region or block, with the notable exception of
Cope’s giant salamander, which had lower values of allelic richness, heterozygosity,
inbreeding coefficient and effective population size in the Olympics.

Finally, geographically large genetic clusters (at a regional scale) were detected for
Coastal tailed frogs and Coastal giant salamanders, consistent with their broad species
range and increased ability to disperse terrestrially. In contrast, Cope’s giant salamander
had geographically restricted genetic clusters, whereby individual sites often were
genetically distinct from nearby sites. However, degree of divergence varied by region,
with a larger cluster in the Olympics and the most restricted gene flow in the South
Cascades.

This report does not present how amphibian genetics and its relationship to amphibian
populations and viability are affected by implementation of the above mentioned harvest
treatments. To inform this, post-harvest data will need to be collected 7-8 years after harvest,
allowing approximately one generational turnover. Nevertheless, the study does provide the
critical pre-harvest baseline that can be compared to post-harvest genetic sampling, which will
produce a substantial gain in the understanding of how Type N buffers effect amphibian
population sizes and genetic variability.

The Forests and Fish Policy committee recommends no action be taken at this time based on the
results of the study.
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Forest Practices Adaptive Management Program

The Washington Forest Practices Board (FPB) adopted an adaptive management program in
concurrence with the Forests & Fish Report (FFR) and subsequent legislation. The purpose of
this program is 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. (Forest Practices Rules, WAC
222-12-045)

To provide the science needed to support adaptive management, the FPB made the Cooperative
Monitoring, Evaluation and Research Committee (CMER) a participant in the program. The
FPB empowered CMER to conduct research, effectiveness monitoring, and validation
monitoring in accordance with guidelines recommended in the FFR.

Disclaimer

This technical report contains scientific information from a research study designed to evaluate the
effectiveness of the Forest Practices Rules in achieving one or more of the Forests & Fish per-
formance goals, resource objectives, and/or performance targets. The document was prepared for
CMER and was intended to inform and support the Forest and Fish Adaptive Management Program.
The project is part of the Roads Rule Group Road Sub-Basin Scale Effectiveness Monitoring
Program, and was conducted under the oversight of the Uplands Processes Scientific Advisory
Group (UPSAG).

This document has been reviewed by CMER and has been assessed through the Adaptive Manage-
ment Program’s independent scientific peer review process. CMER has approved this document for
distribution as an official CMER document. As a CMER document, CMER is in consensus on the
scientific merit of the document. However, any conclusions, interpretations, or recommendations
contained within this document are those of the authors and may not reflect the views of all CMER
members.

Proprietary Statement

This work was developed with public funding including contracts: PSC 05-386 and PSC 08-73. As
such it is within the public use domain. However, the concept of this work originated with the
Washington Department of Natural Resources (WDNR) and the authors; permission must be
obtained from the originators to use the results in the way developed herein. Use of results without
permission of WDNR and the authors may be deemed a violation of federal statures under preview of
the Office of Research Integrity. As a public resource document, this work should be given proper
attribution and be properly cited.
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ABSTRACT

New Forest Practice Rules for forest roads under Washington Department of Natural Resources
(WDNR) jurisdiction were adopted in Washington State in 2001. Implementation of the road
rules for existing roads is planned over a 15-year time horizon through the completion of Road
Maintenance and Abandonment Plans (RMAP). The objectives of the Road Sub-Basin Scale
Effectiveness Monitoring Program are:

o to determine if the road characteristics that affect runoff and sediment delivery to streams
are improving through time as RMAP are implemented between 2001 and 2016; and

e to determine the extent to which roads on lands subject to WDNR forest practice rules
meet the FFR performance targets.

Characteristics of forest roads in a total of 60 random four-square-mile sample units across the
state were inventoried between 2006 and 2008, five to seven years after the forest practice rules
were adopted. This is the first sample event planned for the Road Sub-Basin Scale Effectiveness
Monitoring Program, and provides the first look at the current status of forest roads.

A high percentage of roads in the sample units across the state were reported to either have
RMAP work complete, or already be up to current road rule standards, with over half of the
sample units reported to have at least 85 percent of road length meeting standards. An average
of 11 percent of the road network was hydrologically connected and assumed to deliver water
and sediment to streams or wetlands. Across the state, 62 percent of the sample units met the
Forests & Fish Report (FFR) hydrology performance target (miles of delivering road/miles of
stream) and 88 percent of the units met the FFR sediment performance target (tons of delivered
sediment/year/miles of stream).

Statewide, no relationship was found between length of road delivering in a sample unit and
percent of roads in the unit reported to be up to standards; however, a statistically significant
decreasing relationship was found between sediment delivery in the sample unit and percent of
roads in the unit reported to be up to standards. These findings suggest that, while there may be
locations where there is higher hydrologic connectivity or sediment input from roads, many
roads show decreasing sediment inputs as they are brought up to standards.

Approximately ninety-five percent of the land sampled was owned by large industrial forest
owners and state/local governments. The study was intended and designed to incorporate land
owned by small forest landowners, but due to the sample site criteria and layout and their
fragmented ownership patterns, little of that ownership type was able to be incorporated.
Development of a companion study specifically designed to obtain access to and evaluate small
forest ownerships could be pursued in order to characterize those lands.

It is recommended that the monitoring project continue with next planned monitoring period

(planned interval of 5 years) to evaluate the expectation that, in general, roads conditions
improve and they meet the performance metrics as they are brought up to FFR standards.
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1 Introduction

The Washington Department of Natural Resources (WDNR) implemented new Forest Practice
Rules for forest roads under WDNR jurisdiction in 2001. The 2001 road rules were developed in
the wake of the Forests & Fish Report (FFR) and are designed to improve many aspects of the
road network by reducing the occurrence of road landslides, culvert plugging, and road surface
erosion, and by eliminating barriers to fish passage. The resource objectives for roads include
sub-basin scale performance targets for surface sediment and water diversion to the stream
network associated with forest roads (Raines et al. 2005). The resource objectives and
performance targets for road hydrologic connectivity to the stream network and sediment input
to streams are linked because runoff is required to transport sediment from roads to streams. By
limiting the delivery of sediment and excess water to streams, the road rules will help to protect
water quality and aquatic resources. Implementation of the road rules for existing roads is
planned over a 15-year time horizon through implementation of Road Maintenance and
Abandonment Plans (RMAP) that concludes in 2016. After that time, all roads will be required
to be maintained to forest practice rule standards.

As part of the Cooperative Monitoring, Evaluation, and Research (CMER) Committee mission, a
number of different monitoring programs have been developed to evaluate the Forest Practice
Rules. Monitoring projects are grouped by ‘Rule Group’ (roads, riparian, etc.) and include
effectiveness and validation monitoring at several different scales (FY 2010 CMER WORK
PLAN p.12). The Road Sub-Basin Scale Effectiveness Monitoring Project (Raines et al. 2005)
was designed to determine the degree to which forest roads under the jurisdiction of Washington
Forest Practices Rules are meeting the road surface erosion and hydrologic connectivity resource
objectives. This monitoring project has been set up to document current road characteristics
related to runoff and surface erosion from roads within randomly-selected four-square-mile
sample units of forest land. Sample units are planned to be re-surveyed three times through 2016
to determine if road conditions are either meeting targets or improving with respect to surface
erosion and hydrologic connectivity. This is a voluntary study relying on the cooperation of
landowners and does not evaluate landowner compliance with the Forest Practices Rules.

This report describes the first data collection effort, conducted from 2006 to 2008. It includes
the field protocols, quality assurance plan, and analysis of data collected during the first
sampling effort. Trends in road performance can not be evaluated until after future revisits to
these (and/or other) sample units.

1.1 Literature Summary

There is a large network of unpaved forest roads in Washington State that provides access to
private and state-owned timberlands. While these roads provide many positive benefits, they can
also be sources of runoff and sediment that have the potential to affect aquatic habitat and water
quality where the roads are hydrologically connected to streams or wetlands. Because the
documentation for the Washington Road Surface Erosion Manual (Dubé et. al 2004, Appendix
A) provides a detailed narrative of past research, the following discussion is limited to a brief
summary.
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The characteristics of a road and where it is constructed on the landscape control how much
sediment is produced and whether or not this sediment is delivered to a waterbody. Road
characteristics that have a major influence on erosion rates include:

Road segment length — longer lengths have more erosion (Mills et al. 2003)
Road gradient — steeper roads have more erosion (Luce and Black 1999)

Surfacing type and durability — surfacing with durable gravel or vegetation reduces
erosion (Meyers 2007, Coe 2006, Mills et al. 2003, Foltz 1996, Burroughs and King
1989, Kochenderfer and Helvey 1987, Swift 1984, Reid and Dunne 1984)

Traffic use — higher use, particularly during precipitation events, produces more erosion
(Mills et al. 2003, Foltz 1996, Reid and Dunne 1984, Sullivan and Duncan 1981)

Grading and rut development — rutting produces more erosion; disturbance from grading
temporarily increases erosion (Meyers 2007, Sugden and Woods 2007, Foltz and
Burroughs 1990, Burroughs and King 1989)

Interception of cutbank sub-surface flow by the road ditch — more interception results in
ditch erosion (MacDonald et al. 2001)

Factors that influence the delivery of sediment to streams include:

Distance between runoff point and waterbody — shorter distances result in more delivery
(Brake et al. 1997, Megahan and Ketcheson 1996, Swift 1985, Trimble and Sartz 1957)

Hillslope gradient and number of obstructions between road and waterbody — steeper
gradient hillside and/or fewer obstructions results in more delivery (Brake et al. 1997,
Megahan and Ketcheson 1996)

Volume of flow and erosion from road segment — higher runoff and/or erosion volumes
results in delivery at greater distances (Ketcheson and Megahan 1996)

The present monitoring project collected information on all the road conditions that have a major
influence on erosion as well as indicators of hydrologic connectivity between the road and a
stream or wetland.

2

Monitoring Objectives

The Road Sub-Basin Scale Effectiveness Monitoring Project was developed by members of
CMER to determine if road characteristics that affect runoff and sediment delivery to streams are
improving through time and the extent to which roads meet the FFR performance targets

(Table 1). Details of the monitoring design are in Raines et al. (2005).
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Table 1. FFR Sediment Performance Targets for Roads

Performance Target

Measure New Roads Existing Roads
Road sediment delivered to streams Virtually none

Not to exceed:
RLEN - Ratio of road length delivering to East of Crest ~ 0.08-0.12
streams/total stream length (mile/mile) Coast (Spruce) 0.15-0.25

West of Crest  0.15-0.25
Not to exceed:

RSED - Ratio of road sediment production

delivered to streams/total stream length (E:?);ts?]zs%rfjée) 61 _130
(tons/yr/mile) West of Crest 2-6

(Source: Forests & Fish Report, Schedule L-1, June 2000)

The performance targets for road hydrologic connectivity to streams (RLEN) and surface
sediment delivery (RSED) were developed in 2000 to supplement qualitative road standards
identified in the Forests & Fish Report (Table 1). Target values were derived from sediment
production estimates for forest road networks across Washington inventoried as part of
Watershed Analyses done during the 1990s. Watershed analysts compiled road sediment
delivery within sub-basins of similar scale to this study, each of which was given an aquatic
hazard rating of Low, Moderate or High. The ranges bracketed by the RLEN and RSED targets
correspond to sub-basins rated Low hazard and the lower values rated Moderate hazard. The
group chose to document the targets by a ‘range’ rather than a single value because they felt the
scientific information available to quantify aquatic sensitivity to sediment was insufficient to
support a single threshold value. Separate targets were developed for the western and eastern
sides of the Cascades and the coastal zone to reflect differing precipitation rates and channel
densities. Although sub-basins where road metrics are within the local target range are expected
to have acceptably low impact levels, the target development group recommended initiating
further sediment-sensitivity studies to evaluate and possibly refine the target values. Readers
should also be aware that although road evaluation methods for this monitoring study are similar
to those used for Watershed Analysis, there have been numerous minor changes to
methodologies since target development that have changed road sediment estimates.

The FFR performance target for new roads, virtually no sediment delivered to streams (Table 1),
was not specifically addressed in the monitoring design for this study. For all the metrics
developed as part of the monitoring design, existing and new roads were evaluated together and
compared to the regional FFR targets for existing roads (Table 1). A small number of new roads
were present within some of the sample units. The lengths of hydrologically connected road and
estimated road sediment delivered to streams were compiled and are reported separately for the
new roads in Section 4.4.

Six monitoring questions were developed to provide feedback on how well improvements in
road characteristics translate into changes in the target measures for sediment and hydrology at
the sub-basin scale:

e Monitoring Question 1: What is the condition of forest roads at each sample event,
specifically those attributes management can change relative to sediment production and
delivery?
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Monitoring Question 2: Have road attributes that affect sediment production and delivery

improved over time?
0 Hypothesis 2a: No reduction in road drainage connectivity to streams has
occurred since the previous sampling event(s).
0 Hypothesis 2b: No improvement in road attributes that affect sediment
production and delivery has occurred since the previous sampling event(s).

Monitoring Question 3: What is the status of road performance measures for drainage

connectivity and sediment delivery to streams at each sample event?

Monitoring Question 4: What is the status of road performance measures relative to their
targets, by performance target region, at each sample event?

Monitoring Question 5: Have measures of road sediment performance improved over time?
0 Hypothesis 5a: No reduction in the road drainage connectivity performance
measure has occurred since the previous sampling event(s).
0 Hypothesis 5b: No reduction in the road sediment delivery performance measure
has occurred since the previous sampling event(s).

Monitoring Question 6: Will roads judged to meet FFR road standards meet the performance
targets?

0 Hypothesis 6a: There is no direct relationship between the percentage of the road
system that is judged to meet road standards and the reported road drainage
connectivity performance measures.

0 Hypothesis 6b: There is no direct relationship between the percentage of the road
system that is judged to meet road standards and the reported road sediment
delivery performance measures.

In order to assess these monitoring questions and hypotheses, a series of numerical monitoring
measures was developed that include the primary road characteristics influencing the delivery of
sediment and water from a road system to aquatic environments (Table 2). These monitoring
measures will be computed and compared for each sample event to determine the trend in road
conditions through time.
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Table 2. Monitoring Questions/Hypotheses and Measures

Monitoring Questions or
Hypothesis Reported Monitoring Measures

Monitoring Question 1 . Total road length draining to streams (road miles/sq mi)
. Percent of road network draining to streams

. Percent of road in each surface category

. Percent of road in each traffic category

. Percent of road in each cutslope cover category

. Percent of drainage points by connectivity class

. Percent of road in each road rutting category

. Total road length draining to streams (road miles/sq mi)
. Percent of road network draining to streams

Hypothesis 2a

. Road surfacing index

. Road traffic index

. Cutslope cover index

. Miles of delivering road with ruts interfering with drainage

Hypothesis 2b

PR, WONEPEPNREPNOOORWN R

. Miles of forest road delivering to streams per miles of stream (road hydrology
performance measure)

2. WARSEM modeled tons of road sediment delivered to streams per miles of
stream per year (sediment performance measure)

Monitoring Question 3

Monitoring Question 4 1. Miles of forest road delivering to streams per miles of stream (road hydrology
performance measure) divided by the performance target by target region

2.WARSEM modeled tons of road sediment delivered to streams per miles of
stream per year (sediment performance measure) divided by the performance
target by target region

Hypothesis 5a Miles of forest road delivering to streams per miles of stream (road hydrology
performance measure)

Hypothesis 5b WARSEM modeled tons of road sediment delivered to streams per miles of
stream per year (sediment performance measure)

Hypothesis 6a Miles of forest road delivering to streams per miles of stream by percent of road
length meeting FFR road standards

Hypothesis 6b WARSEM modeled tons of road sediment delivered to streams per miles of

stream per year by the percent of road length meeting FFR road standards

(Source: Raines et al. 2005)

3 Methods

The first sample event included two phases of work. The first phase (Phase I) included
development of a detailed field protocol and QA/QC plan, training of the inventory crew, and
sampling 14 blocks of land in 2006. The results of the Phase | samples were used to conduct a
statistical power analysis to estimate the total sample size required for the first sample event,
which resulted in a decision to use a sample size of 60. The second phase of the sample event
was conducted in 2008 and included updating the field protocol, re-training, and sampling the
remaining 46 sample units.

3.1 Project Coordination and Meetings

Several meetings between the contractor and CMER personnel were scheduled as part of the
Phase | and Phase 1l work. Meeting minutes are included in Appendix A.

The Phase | Start-Up Meeting was held on December 14, 2005, to review the monitoring
objectives and methods. The Phase | Second Unit Meeting was held on March 31, 2006, with
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the field crew to discuss any changes needed to the field protocol after sampling the first two
sample sites. Attendance by project principal investigator Kathy Dubé at the October 24, 2006
CMER meeting satisfied the Phase | completion meeting and is documented in the CMER
meeting minutes.

A kickoff meeting for Phase Il was held on March 21, 2008, to review the Phase Il objectives
and methodology with UPSAG committee members. The Phase Il Second Unit Meeting was
held on May 23, 2008, following sampling of two Phase Il units. The purpose of the Second
Unit Meeting was to review data collection procedures and discuss any issues that came up with
the survey crews. The Phase Il Survey Completion Meeting was held on January 29 and
continued on February 5, 2009 to discuss the sampling results, any issues that arose during the
project, suggestions from the field crew for future sample events, and data analysis required to
meet project goals.

3.2 Field Protocol Development

A standardized field protocol manual was developed to provide consistent methods for collecting
road condition data (Appendix D). The Field Protocol was developed based on guidelines in the
WARSEM manual (Dubé et al. 2004) and the information required in the monitoring design
(Raines et al. 2005).

Several revisions to the 2006 field protocol document were made prior to the 2008 sampling
based on suggestions by the field crews and to incorporate UPSAG requests. The following key
changes were made and implemented during the 2008 sampling:

e Tread configuration (the percent of the road tread that drained to a particular drainage
point being inventoried) was changed from three categories in 2006 [full (100%), half
(50%), none (0%)] to five categories in 2008 (0%, 25%, 50%, 75%, 100%) at the
suggestion of the field crews to better reflect conditions actually seen on the ground and
to improve consistency between surveyors who were having a difficult time determining
tread configuration in some cases.

e Delivery of ditch water across long, vegetated fillslopes was clarified to help improve
consistency. If there was less than 50 feet of vegetated fillslope between the ditch outlet
and the stream, 100% delivery is assumed. If there is more than 50 feet of vegetated
fillslope between the ditch outlet and the stream, the delivery flowchart is used to
determine delivery.

e Addition of a fifth delivery category to document road segments that closely paralleled
streams or obvious and mapped wetlands but did not fall within another delivery
category. This category was called “Parallel within 20 feet of a stream.”

e Addition of a data field to document the length of road that is parallel within 20 feet of a
stream. This includes cases where a segment may deliver directly, but the road closely
parallels a stream and may be constructed in or occupying the floodplain.

e Updating the flowchart that provides guidance for delivery and breaking roads into
segments to reflect changes to delivery categories.
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The final 2008 field protocol is included on the data CD.

3.3 Quality Assurance/Quality Control Program

A Quality Assurance Project Plan (QAPP) was developed and implemented during the initial
2006 field season, and updated during the Phase Il field season in 2008. The main elements of
the QAPP include:

Standard field protocols

Data management procedures

Field crew training program

Quality controls during field data collection
Monthly field visits by management personnel
Duplicate crew surveys

Quantification of crew variability

Third party QA analysis

QA/QC reporting

©CoNoG~wWNE

Field inventory personnel were trained in the field protocol during three-day sessions prior to
both the 2006 and 2008 field seasons; these included PowerPoint presentations and field training.
In addition, the Principal Investigator and contractor project management personnel worked in
the field with crew members during the course of the project to answer questions, review
protocols, and discuss potential revisions and improvements to the protocol (“Field Assistance
Visits”). Crew members also worked together for several days during the sampling season to
discuss how they were making determinations in the field and improve the consistency of data
collected (“Duplicate Crew Surveys”).

An assessment of crew variability was conducted during both the Phase | and Phase 11 field
seasons to: 1) understand where field assistance and additional training were needed to minimize
differences between observers; and 2) help to understand, if possible, how much of the total
variance in monitoring results may be due to observer error. Three road sections were selected
from a West of Crest sample unit in 2006 (Phase I) and three different road sections were
measured in an East of Crest unit in 2008 (Phase I1). The test lengths were chosen to represent
the range of road use and maintenance conditions within each sample unit. The variability tests
were conducted after initial training and again near the end of data collection. Each of the road
sections was evaluated by each of the crew members using standard project data collection
instructions and techniques.

A final version of the 2008 QAPP includes details of each of these elements and is included in
Appendix B of this report. Appendix C is the QA/QC report for the project.

3.4 Sample Units
3.4.1 Sampling Frame

Sample units were selected in a stratified random manner from all forest practices rules-regulated
(FFR) timberlands within the state. The number of units in each geographical performance
target region was based on percent of FFR land area within each region:
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e Coastal Spruce =11%
e East of Crest =51%
e West of Crest = 38%

FFR land was estimated from the “CMERIands” GIS coverage developed by the Department of
Natural Resources Forest Practices Division (Washington Department of Natural Resources
2005). The CMERIands coverage was developed from USGS “forested” polygon coverage
(assessed from LandSAT imagery), Habitat Conservation Plan (HCP) areas, public land
ownership coverages, and Native American land coverages. FFR lands were selected as those
forestlands that were neither Federal, Tribal, nor covered by an HCP plus DNR HCP lands that
were not within the habitat range of spotted owls or marbled murrelets and so are managed under
normal forest practices rules (these occurred in eastern Washington). The “forested” designation
was inclusive and often included land that was actually scrub-shrub steppe or rangeland as well
as some agricultural land. These non-forest areas were further filtered out from individual sites
during the site screening process. Property from small forest landowners was specifically
included in this study.

3.4.2 Sample Size and Unit Area

This study is designed to evaluate trend, which entails evaluating differences in results from
sample events spaced 5 years apart. The study is designed to resample the same units in each
sampling event and to use paired t-test analyses to assess change (Raines et al. 2005). In order to
estimate the number of samples required to obtain good statistical power for a paired t-test, a
measure of variability among differences (e.g., future year metric minus current year metric for
each sample unit) would be required. Since such an estimate will not be available until multiple
years of data are collected, the power for a simple two-sample t-test was estimated instead.
When measurements are correlated (i.e., same sites through time), the paired t-test has higher
power than the two-sample t-test, so the estimated sample size should be more than adequate.
Based on variability among parameters found during earlier watershed analyses, the study plan
originally estimated a sample size of 60 units. With 60 units at each sampling time, the power
was greater than 80% for detecting a change of 30% in RLEN and a change of 50% in RSED
using a two-sample t-test. Thus, with a paired t-test for a paired sample, the power is expected to
be even greater. Data from the 14 units sampled during Phase | were analyzed to refine this
original estimate.

During Phase I, six-square-mile units (24 quarter sections) were used for sampling based on the
average subbasin area in Watershed Analysis data (average area = 6.26 mi®, n=60, SD = 3.96
mi’; Raines et al. 2005). However, obtaining sites of this size proved to be very difficult and
resulted in an unacceptably high site rejection rate (see next section), especially in those areas on
the fringes of large industrial forestland blocks. Sampling such large areas was also very
expensive due not only to the increased land area but to the fact that accessing many landowners
and road systems greatly multiplied the sampling effort and costs. As part of an effort to reduce
the sample unit rejection rate (by requiring fewer approved quarter sections) and to reduce costs,
CMER analyzed the 2006 field data for the two main target metrics from the 14 Phase | sites
using fixed area re-sampling (Figure 1).
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Rate of Change in RSED Statistical Parameters
as a Function of Subsampling
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Figure 1(a) and 1(b). Changein the Mean Power and P-value for (a) RSED and (b) RLEN

as the Area of Each Sample Unit from Phase | was Increased.

Based on this analysis, CMER determined that the sample size should remain at the original 60
but that the sample unit areas could be reduced to as little as three square miles and still provide
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the required certainty to assess trends (Figure 1). Three square mile units would still be within
the standard deviation of the average Watershed Analysis subbasin area used as the basis in the
study design. Sampling four-square-mile blocks would allow for some area attrition within
blocks (due to ownership or land use changes incompatible with the study) in future years
without having to remove the entire block from the sample. This is a very important point given
the current trend of land development, the desire to gain information about small forest land
management as well as large industrial land management, and the effort required to obtain and
permit sample units that meet the study criteria. Therefore, UPSAG recommended and CMER
and the Forest Practices Policy Committee approved the decision to retain the original sample
size of 60 but reduce the sample unit areas to four-square miles. The results of the CMER
analysis suggested that reducing the sample area from six- to four-square miles would reduce
power by less than 0.5% for RSED and 2% for RLEN (the two primary metrics being tracked)
while reducing the costs by approximately $175,000. For the final analysis combining data from
Phases | and |1, only the first 16 selected quarter sections from the Phase | units were used (see
following section for a description of sample unit quarter section numbering) so that all units
analyzed had the same area. The 240 square miles sampled represents 1.7 percent of the
estimated 9.1 million acres of Forest Practice Rule land. If 60 of the original 6 square-mile units
were inventoried, it would have been 2.5 percent of the total land area.

3.4.3 Site Selection

Initial unit selection followed the plan described in Raines et al. 2005 and began by randomly
selecting section corners within the FFR land sample area. The potential sample unit consisted
of a sixteen-square-mile block surrounding that section corner (Figure 2). Units were screened
in the numerical order in which the corner was selected. As a unit was rejected, the next unit in
the initial selection was evaluated until the total sample number was reached. Extra units were
initially selected and screened to allow for further attrition as more refined site screening and
permitting proceeded.

Key

Selected Corner

Section with % sections; 16
sections in sample block

Ya-section selection sequence

Boundary of final sample area

Figure 2. Sample Unit/Quarter Section Selection Process (from Raines et al. 2005).
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The intent was to sample blocks of land that contained coherent networks of roads that were
managed as forest roads under the forest practices rules. The first step in screening units entailed
assessing the amount of FFR land within the block. If there was less than four square miles of
FFR land, as designated from the GIS layers, the unit was discarded without further assessment.
If there was enough FFR land, the unit was inspected to see if the FFR areas were laid out such
that there was a contiguous block of FFR land of suitable size, or two large contiguous blocks
that together would make up the requisite area. The objective of assessing blocks of contiguous
road was the key factor. For example, in a few cases the unit spanned a large river, and large
contiguous blocks on each side could be formed and were used to make up the unit. In other
cases, large blocks could not be formed and the unit was rejected.

After the initial screening using the CMERIlands FFR GIS layer, quarter sections within units
were evaluated using aerial photos, land parcel ownership, personal knowledge, and field
inspection. Typically, quarter sections in the unit that could be readily identified as non-usable
were rejected in the table for that unit. Per the study design (Raines et al. 2005, Appendix A),
quarter sections were discarded if they contained any unacceptable non-forest use (residence,
quarry, fire station, commercial, etc.). Roads, power lines, and railroad rights of way were
considered acceptable non-forest uses and quarter sections containing those were retained.
UPSAG determined that properties containing small (e.g., one-room) hunting cabins would be
retained in the sample since such a structure’s use did not fundamentally change the use of that
forestland, nor did it particularly indicate the intention to develop the land further. On the other
hand, quarter sections that consisted of land parcels less than 10 acres in size were assumed to be
under development or likely to be developed by the next sample event and were rejected.
Agricultural, scrub-steppe range land, and large water body inclusions were assessed on a case-
by-case basis. If the non-forested area made up over half of the quarter section, that quarter was
discarded.

Following the initial identification and recording of ineligible quarter sections, each potential
quarter section surrounding the central section corner was evaluated in more detail in a clockwise
spiraling pattern out from the selected section corner (Figure 2). If the quarter section was
eligible, it was added to the potential sample unit in order (quarter section 1, 2, 3, 4, etc. in
Figure 2) and numbered. Weeding out the clearly ineligible quarters first simplified the detailed
assessment by allowing working unit maps to be created in the GIS and quarters numbered.
Using those working maps, county assessor records of land parcel boundaries and ownership
provided further information on land use and ownership for sites and quarter sections that passed
the photo screening. Parcel information was obtained in several ways. County assessors were
contacted and most provided their parcel data to us in a database, and, where they had it, a GIS
layer. When it became available, the Statewide Parcel Database (RT1 2007) was used. Internet
searches were used to verify parcel database information and to obtain information for those
counties that did not provide information directly. Where graphical parcel data were not
available, property legal descriptions were used to identify properties within quarter sections.
Since this level of data screening was very time intensive, it was left until last and only applied
to those quarter sections that passed previous screening. Parcel data were inspected to ensure
there were no incompatible improvements on the properties and to obtain landowner contact
information.
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Landowners were then contacted to determine if they were interested in participating in the
monitoring project. Contact was made via letter, by telephone, and by personal contact if
somebody whom we knew also knew the landowner. If the owner was interested in
participating, the quarter section was retained; if any owner within a quarter denied access, that
quarter section was dropped and the next quarter section in the sequence was used. Additional
criteria were applied to ensure that units were reasonably blocked up and did not have short
segments of unrelated roads distributed across them (see Raines et al. 2005, Appendix A for
more details).

3.5 Landowner Contacts

Landowners within each sample unit were contacted to provide permission to sample the roads,
and to acquire the following information about roads within the unit:

e Landowner category (large or small by WDNR standards)

e Road name/numbering

o Traffic levels over past 1 year - landowner either provided average number of
loads/day or selected traffic category from those provided in the Field Protocol for
each road within the sample unit on their ownership

e Percentage of roads within the sample unit that the landowner considered up to
current forest practice standards (either up to standards or RMAP has been
implemented)

e Recent road maintenance activities (within last 5 years)

e Age of roads

This information was used for statistical analysis and in the WARSEM analysis.

3.6 Field Sampling

Roads in the selected sample units were inventoried from March — August, 2006 during Phase |
(14 units) and from May — December, 2008 during Phase 11 (46 units). Field crews during both
phases included five crew members; four of these crew members participated in both field
seasons. One Phase | crew member was not available during Phase 11 and was replaced by
another person. Details of the field sampling methods are included in the field protocol
(Watershed Professionals Network 2006 and 2008).

During the field inventory, all forest roads in the sample unit were either walked or driven to
collect information on the road condition. Forest road for the purpose of this study are as defined
by the Washington Administrative Code (WAC) Chapter 222-16-010. On that basis, the
following were not included in the inventory:

Foot trails

Skid roads

Highways/county roads

Officially orphaned or abandoned roads [defined in WAC 222-24-053(3) and (4)]
Vegetated roads: non-drivable vegetated roads with over 90% cover on the tread
were inspected for at least 200 meters to ascertain there was no evidence of erosion.
Vegetated roadways with no traffic result in little surface erosion (Swift 1984). If no

Page 12





CMER 08-801 Road Sub-Basin Scale Effectiveness Monitoring Report

evidence of erosion was found, the remainder of the road was not surveyed. Non-
drivable roads with less that 90% vegetative cover were inventoried.

Roads were divided into segments by determining the hydrologic connectivity (drainage to
streams or typed wetlands) for each portion of the road network. Delivery to streams/typed
wetlands was classified as follows, based on studies of road sediment delivery and sediment trap
efficiency as described in Appendices A and C of the WARSEM manual (Dubé et al. 2004),
Ketcheson and Megahan (1996), and NCASI (2000):

0 — No delivery — the road or drainage structure outfall drains to the forest floor, with no
evidence of sediment plumes reaching a stream or wetland

1 — Direct delivery — the road, ditch, or drainage structure outfall drains directly into a
stream (e.g., at a stream crossing) or wetland

2 — 35% delivery — a sediment plume from the road drainage reaches a stream or wetland,
or there is a constructed sediment trap that traps some sediment (Ketcheson and
Megahan 1996, NCASI 2000)

3 — 10% delivery — a sediment plume from the road drainage ends between 1-20 feet from
a stream or wetland (Ketcheson and Megahan 1996)

4 — Direct via gully — drainage from the road is delivered directly to a stream or wetland
through a gully or landslide scar

5 — Road parallel to and within 20 feet of a water body — a road that does not fall into
another delivery category (1-4) but parallels a stream or wetland (edge of tread is
within 20 feet of stream/wetland/floodplain). This delivery category was added for
Phase 11 field work; it was not delineated for Phase | roads.

The road network was broken into delivering and non-delivering segments that were generally
delineated by drainage structures (culverts, bridges, ditchouts) and grade breaks. Figure 3 shows
an example of a road system broken into segments; delivering segments that either drain directly
to streams (e.g., segments 1, 2, 3, 5) or are in the 35% or 10% delivery categories (e.g., segments
4 and 6), or are closely parallel to a stream (e.g., segment 7) are numbered in the diagram.

3 Cross-drain culvert
I Stream crossing culvert

Figure 3. Example Road Segments
Map view (on left) and road profile (on right) show how roads were divided into
delivering segments (humbered) and non-delivering segments (un-numbered).
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For each delivering road segment, a GPS location was collected, and information on the

characteristics of the road tread, cutslope, and ditch were collected and entered into the GPS
(Table 3). AJAMAR RAC Plus | odometer was used in each vehicle to track stationing in feet
(a string box was used for roads inventoried on foot). The location of each non-delivering

culvert (e.g., ditch relief pipes) was also collected. No information on road characteristics was
collected for non-delivering road segments since these segments do not contribute sediment to
surface waters (Raines et al. 2005).

Table 3. Data Collected on Delivering Road Segments

Attribute Possible Values How Measured or Determined
Site ID Text Input site ID number.
Segment ID Unique number; integer The GPS unit assigns this number automatically.
Road Name Text Recorded on first/last segment of road, rest blank.
Leave field blank unless this road segment drains to the same point
Group ID Integer as another segment; then assign both (or all) segments draining to
the same point the same Group ID number (unique to those
segments).
Surveyor Name Input surveyor name.
Clear
Wi Rainy . .
eather Determine average conditions for day.
Cloudy
Snow
Reference Point ID Text Record on first/last segment of road.
Segment Start Station Number Record JAMAR reading at start of segment.
Drainage Point Station | Number Record JAMAR reading at drainage point.
Segment End Station Number Record station at end of segment (JAMAR reading or string box).
Culvert
Bridge
Ditchout .
. . : . Record type of drainage structure.
Drainage Point Type Dr|vab! e dip Other seg&ent — drai n% to other segment that delivers.
Sag point
Other segment
Other/unknown
Stream crossing Stream — defined bed and banks up and downstream of culvert
Structure Purpose ReI!ef, no gully Relief — no_defined bed/banks
Relief, gully Gully — defined bed/banks downstream but not upstream of culvert
No structure No structure — no structure observed
0-none

Delivery

1-direct or direct w/full trap

2-35% sediment

3-10% sediment

4-direct via gully or
landslide scar

5-parallel within 20 feet

Determine delivery of ditch, drainage outfall, or road segment if
outsloped based on flowchart “Guidance for delivery and breaking
road segments” included in the field protocol.

Stream Adjacent
Length

Length in feet

Measure length of road parallel and within 20 feet of a
stream/wetland.

Culvert drop >9

Is the vertical measurement between the water flowing out of the
culvert and the water surface of the plunge pool more than nine

inches? Y/N inches?
’ If stream is dry, measure from bottom of pipe to bottom of plunge
pool.
Culvert downstream Is the downstream end of the culvert below the surrounding
Y/N
end countersunk? substrate?
Culvert upstream end Y/N Is the upstream end of the culvert below the surrounding substrate?
countersunk?
Substrate extends Y/N Look through culvert to determine if substrate extends the entire

through culvert?

length of culvert.
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Attribute Possible Values How Measured or Determined
Average Tread Width | Width in feet Measure the full width of tread surface that could be driven on at 3-
4 locations to nearest foot. Record average value (nearest foot).
Average Ditch Width Width in feet Measure width of ditch at 3-4 locations. Record average value
(nearest foot).
P - recently pulled or
graded P — ditch has been recently pulled or graded
E - scoured, eroding E — ditch is eroding/incising.
Ditch Condition A - aggrading A — ditch is aggrading (full)
R - armored R — ditch has been rocked/armored or is vegetated
S —stable S —ditch appears stable (not eroding currently)
N/A

Maintenance Category

1-none recent

2-grading and/or ditch
pulling only

3-other BMPs

Visually inspect the road to determine if maintenance has been
completed recently (within last year).

Measure and record average gradient of tread with clinometer or
estimate within slope class:
<5% - flat or gently sloping road

<5%
5-10% - moderately sloped road segment
Road Slope 5-10% >10% - steep road Yo ’
0,
>10% Average the gradient over entire segment. If the segment isa V-
shaped stream crossing, estimate gradient on each side of crossing
and average.
A-asphalt Determine surfacing on road tread. Use the following guidelines:
G- oFc)) d aravel Good gravel — a good gravel surface; little dust or fines on surface
Surfacing good g Pitrun or worn gravel — poor quality gravel surface; lots of fines or
P-pitrun or worn gravel dust
N-native Native — dirt surface
No .
” ?
Rutted? Yesfinterfering Are there ruts in road (over 2” deep)?

Yes/not interfering

If so, are they interfering with tread drainage?

Grassed tread?

Y/N

Is grass/vegetation covering more than 50% of tread surface?

0%
Road Configuration 25% Look at configuration of road prism. Evaluate the drainage path of
(percent of tread width | 50% water on the tread. Record the percent of the road tread drainage
that drains to structure) | 75% that delivers to the drainage structure to the nearest 25%.

100%

25 ft
Cutslope Average 10 ft .

- 5 ft Average height of cutslope (slope length).

Height

251t

no cutslope

90-100%

70-90%

50-70% . .
Cutslope Cover Determine the average percent of the cutslope area that is covered

: 30-50% : ; : . h

Density 10-30% with vegetation, rock, leaf litter, or other non-erodible material.

0-10%

N/A

. . High Record rating only if obviously high (major cutslope raveling due

Erosion Rating Low . v ;

Default to soil conditions) or low (bedrock). Otherwise record default.
Secondary segment? Y/N g;(;ci)lr;j Y if this is a secondary segment — see field protocol for
Difficult segment? Y/N Indicates segment that is difficult or has complicated drainage.
Comments Text Note any unusual situations in the comment field.
Photo numbers Text Enter photo number from digital camera.

Date and time

yy/mm/dd hh:mm:ss

Automatically recorded by GPS unit.

Page 15






CMER 08-801

3.7 Database Development

Road Sub-Basin Scale Effectiveness Monitoring Report

Concurrent with the development of the field protocol, an Access® database was prepared to
store data collected during the road inventory. Data tables within the database include:

e Sample Unit Table — contains information about each sample unit.

e Landowner Table — contains contact information for each landowner.

¢ Road Segment Table — contains the information collected in the field, as well as
modeled sediment delivery (from WARSEM) for each road segment that was
determined to deliver to a stream, lake, or wetland.

e Non-Delivering Segment Table — contains information collected in the field for non-
delivering drainage structures.

The database structure is included as an appendix to the Final Field Protocol.

3.8 Calculation of Monitoring Measures

Data for each sample unit and road segment was compiled for computation of monitoring
measures and graphing. The monitoring measures for each of the monitoring questions or
hypotheses listed above in Table 3 were computed for each sample unit based on the formulas
shown in Table 4 below. Each monitoring measure was also compiled for the three geographical
performance target regions (East of Crest, West of Crest, Coastal/Spruce) as well as for the entire
state-wide sample. Statistical analyses are described in more detail in Section 3.8.1.

Table 4. Methods Used to Compute Monitoring Measures and Statistics

Monitoring Measure

Computation Method

MQL1.1, H2a.1 Total road length draining
to streams (road miles/sq mi)

a. Un-weighted delivering road length” (mi)/Area of
sample unit (sq mi)

b. Weighted delivering road length® (mi)/Area of sample
unit (sq mi)

MQL1.2 Percent of road network draining
to streams

a. Un-weighted delivering road length®/Total surveyed
road length'

b. Weighted delivering road length®/Total surveyed road
length'

MQ1.3 Percent of road in each surface
category

Surveyed road length in each surface category*/Total
surveyed road length

MQ1.4 Percent of road in each traffic
category

Surveyed road length in each traffic category’ /Total
surveyed road length

MQL.5 Percent of road in each cutslope
cover category

Surveyed road length in each cutslope cover category’/
Total surveyed road length'

MQL1.6 Percent of drainage points by
connectivity class

Number of delivery points in each connectivity category/
Total number of surveyed delivery points

MQ1.7 Percent of road in each road
rutting category

Surveyed road length in each rutting category’ /Total
surveyed road length

H2b.1 Road surfacing index

Road attribute index for surfacing (see © below)

H2b.2 Road traffic index

Road attribute index for traffic (see ® below)

H2b.3 Cutslope cover index

Road attribute index for cutslope cover (see ° below)

H2b.4 Miles of delivering road with ruts
interfering with drainage

Surveyed length of roads® with ruts that were classified as
interfering with drainage (mi)
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Monitoring Measure

Computation Method

MQ3.1 Miles of forest road delivering to
streams per miles of stream (road
hydrology performance measure)

a. Un-weighted delivering road length® (mi) / Adjusted
length of streams within sample unit® (mi)

b. Weighted delivering road length® (mi) / Adjusted length
of streams within sample unit® (mi)

MQ3.2 WARSEM modeled tons of road
sediment delivered to streams per miles of
stream per year (sediment performance
measure)

WARSEM modeled tons of road sediment delivered to
streams (tons/yr) / Adjusted length of streams within
sample unit® (mi)

MQ4.1, H5a Miiles of forest road
delivering to streams per miles of stream
(road hydrology performance measure)
divided by the performance target by target
region

a. Un-weighted delivering road length® (mi) / Adjusted
length of streams within sample unit® (mi) divided by
upper performance target:

East of Crest = 0.12

West of Crest = 0.25

Coastal (Spruce) = 0.25

b. Weighted delivering road length® (mi) / Adjusted length
of streams within sample unit® (mi) divided by upper
performance target

MQ4.2, H5b WARSEM modeled tons of
road sediment delivered to streams per
miles of stream per year (sediment
performance measure) divided by the
performance target by target region

WARSEM modeled tons of road sediment delivered to
streams (tons/yr) / Adjusted length of streams within
sample unit® (mi)
divided by upper performance target:

East of Crest = 3

West of Crest = 6

Coastal (Spruce) = 10

H6a Miles of forest road delivering to
streams per miles of stream by percent of
road length meeting performance standards

Data is displayed graphically

H6b WARSEM modeled tons of road
sediment delivered to streams per miles of
stream per year by the percent of road
length meeting performance standards

Data is displayed graphically

A. Note that there are three different ways the length of road was used in the formulas in Table 4.
Superscripted numbers in the right column apply to the following definitions:
1. Total surveyed road length in the unit includes length of all roads surveyed (delivering and not

delivering).

2. Total delivering road length = the total (un-weighted) length of road that was in any delivering
class (direct, direct via gully, 35% delivery, 10% delivery). Does not include non-delivering or

stream-parallel length.

3. Weighted delivering road length = total delivering road length (#2 above) for each segment
multiplied by the delivery percent (100%, 35%, 10%) multiplied by the percent of the tread width
delivering (100%, 75%, 50%, 25%, 0%).
B. Road Attribute Indexes for categorical values are computed using the following formula:

ZSurveyed road length in each attribute category* x WARSEM factor for that attribute category

Total surveyed road length! x WARSEM factor associated with least amount of erosion for that attribute
C. Adjusted stream length = length of streams within each sample unit taken from WDNR GIS coverage x

[number of road-stream crossings found in field / number of road-stream crossings in GIS]. This

adjustment takes into consideration the fact that the GIS stream coverage may miss or have extra streams in

many locations.
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Note that the length of streams within each sample unit is included as part of the calculation of
several of the monitoring metrics. The length of stream was based on the WDNR GIS stream
layer, which is often not a true representation of actual streams on the ground. The road
inventory crew checked each road/stream crossing within the sample unit to assess whether
mapped and un-mapped streams were or were not present. The miles of streams in the GIS layer
were then proportionally adjusted based on the actual number of stream crossings found within
the unit versus the number of stream crossings in the GIS layer (see note C below Table 4).
While this may not result in a completely accurate portrayal of stream miles, it was the most
cost-effective method of adjusting stream miles within the scope of this project.

The length of road delivering to steams was measured in the field and included length in each of
the delivering categories (direct, direct via gully, 35% delivery and 10% delivery). This length
was used for comparison with the FFR length performance measure (RLEN, Table 1 above).

The total delivering length metric does not take into account some strategies that landowners
may use to reduce road connectivity such as crowning or outsloping a road, installing cross
drains (if they are still within proximity to a stream), or sediment traps. For this reason, a
weighted road length was computed for comparison with future monitoring events. The
weighted delivering road length was computed based on the total delivering road length, delivery
category, and percent of tread width draining to the delivery point (Table 4).

The multi-year, state-wide scale of the road effectiveness monitoring study precluded direct
measurement of sediment production. For this reason, a modeling approach was chosen to
estimate sediment production for the FFR sediment metric (MQ3.2, MQ4.2, H5b, and H6b).
WARSEM was chosen to estimate sediment delivery for the following reasons (Raines et al.
2005):

1. WARSEM is closely related to the Road Surface Erosion Module calculations in the
Washington Watershed Analysis Manual (Washington Forest Practices 1997) that was
used to develop the FFR performance targets for sediment delivery;

2. WARSEM input variables include the important road attributes controlling road sediment
production with categories that provide clear interpretation of improving trends;

3. Input data from WARSEM can be used in alternate models if the need arises; and

4. WARSEM is easy to use and is well suited for estimating sediment delivery for large
datasets.

It is recognized that output from any road surface erosion model is not an accurate measure of
sediment production or delivery at the scales of individual delivery points or individual road
segments; however, models are useful for comparing trends in sediment production through time
in response to changes in road conditions (Dubé et al. in press). The monitoring measures and
statistics evaluated here include 15 different measures/indices; only two of these use WARSEM-
generated numbers.

The Washington State Road Surface Erosion Model (WARSEM) was used to estimate the
sediment production and delivery from each delivering road segment. The characteristic of each
road segment (length, tread and ditch width, tread configuration, surfacing, road gradient,
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cutslope height and cover, traffic use, delivery, and Township/Range/Section location) were
entered into WARSEM.

The erosion and delivery calculations in WARSEM are based on a set of empirical relationships
that were developed from research on road erosion (Dubé et al. 2004). The model uses the
following formulas to calculate road surface erosion:

Total Sediment Delivered to a Stream from each Road Segment (in tons/year) = (Tread &
Ditch Sediment + Cutslope Sediment) x Road Age Factor

Tread & Ditch = Geologic Erosion Factor x Tread Surfacing Factor x Traffic Factor x
Segment Length x Road (Tread + Ditch) Width x Road Gradient Factor x Rainfall Factor
x Delivery Factor

Cutslope = Geologic Erosion Factor x Cutslope Cover Factor x Segment Length x
Cutslope Height x Rainfall Factor x Delivery Factor

The value for each factor in the equations is selected by WARSEM based on the road
characteristics collected in the field and entered for each individual road segment. The delivery
categories assigned in the field (100%, 35%, and 10%) correspond directly to WARSEM
delivery factors.

3.8.1 Statistical Analysis

The statistical analysis relevant to monitoring questions 1, 3, and 4, and hypothesis 6 followed
the methods discussed in the Monitoring Design (Raines et al., 2005). The following are
clarifications and modifications to the statistical analysis methods described in that document.
Arithmetic means, medians, and standard deviations of the unit results are provided for each
region. The statewide median is simply the median across all 60 units. The statewide mean and
standard deviation are weighted means of the regional results, weighted by sample size. Some
discussion as to the appropriateness of the arithmetic mean as an estimate of statewide metrics is
necessary

Sample units of roughly equal land area were selected randomly in three geographic regions,
proportional to the estimated land area subject to FFR rules. However, the sampling design
within each region can be looked at as a cluster sample, where each unit is a cluster of roads (or
streams, depending on the metric being estimated). Some units have many roads or streams
while others have few roads or streams, so the clusters differ in size with regard to the amount of
road or stream. Typically, when calculating a landscape average, larger clusters (i.e., units with
more roads) should have greater weight than smaller clusters if one wants to infer results to
additional stream- or road-miles. However, Washington state forestlands are tracked, assessed,
and managed on an area-basis rather than on a road- or stream-mile basis. We need to be able to
infer results to additional land area, not road- or stream-mile. Therefore it was decided that the
unit-by-unit averages (i.e., not weighted by length of road or stream) were more relevant as
management summaries of results. These averages are biased estimates of state-wide means of
road characteristics with less precision than if samples were weighted by and inferred to road
mile.
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For hypothesis 6, the Monitoring Design states that linear regression will be used to determine if
there is a relationship between the percentage of the road system that is judged to meet road
standards and two reported metrics. Because the metrics are not normally distributed or
transformable to normal distribution, a nonparametric (Kendall’s tau; Conover 1980)
regression/correlation test was used instead. Using the nonparametric test also loosens the
assumption of linear regression that the x-variable is measured without error. For the
nonparametric test, it is only necessary that the x-variable is ranked properly, which seems to be
a reasonable assumption.

4 Results and Discussion

4.1 Crew Variability Test

The crew variability test originally had two goals: 1) to target areas for training to improve
consistency; and 2) to provide a quantitative estimate of crew variability for delivering length
and sediment yield.

The test was optimized to provide feedback to and guide training for field crews for quality
assurance purposes. The test results were very helpful to target areas for further training. From
the results of the first test in 2006, project management personnel targeted field assistance and
additional discussion with field crew members on assessing delivery (using the flowchart
developed for this purpose), using a clinometer to measure road gradient, determining
configuration (full/half/none) with care, and developing a common understanding of surfacing
between field workers in each unit. During the 2008 season, these measurements continued to be
stressed, along with protocols for determining delivery over fillslopes and deciding if a drainage
swale was considered a stream or not. Road variables influencing the sediment production that
varied most among observers included delivery, gradient, portion of tread delivering, and
surfacing. Several of the roads in the 2008 test unit were outsloped, which means that the road
drains over the fillslope to the stream. These types of road drainage systems are prevalent in
Eastern Washington roads. Determination of delivery in these cases is particularly difficult, and
was one reason for the high variability between observers during the 2008 testing. Field crew
members who were used to surveying Westside road systems with pronounced ditch systems
were looking at delivery from the poorly developed/short ditch systems on the Eastside (2008
test unit) roads. Field crew members who normally surveyed Eastside road systems were
considering delivery over the fillslopes. The post-test discussions led to a common way to look
at outsloped Eastside road systems (delivery over fillslopes) and should have further reduced
variability for this metric after the test. In general, there is less variation in results during the
second test each field season than in the first test, suggesting that results became more consistent
with continued training and working together during the duplicate crew surveys (Figure 4).
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Because the crew variability tests were optimized for quality assurance and training purposes, the
results are not useful for estimating measurement error for the entire project. While it is possible
to calculate the amount of variance among surveyors based on the 2006 and 2008 test results, it
is not appropriate to apply the results to the data collected in an entire sample unit for several
reasons:

e The variability in delivering length and calculated total sediment production among
observers on a single segment or section of road is quite large relative to differences among
road segments. However, the variability among sums of road segments, which are being
used for the larger project will be lower because they are sums (or averages), which have
lower theoretical variance (i.e., the variance of a mean is reduced proportionally to the
sample size). Since the crew variability study measured only a small length of road (1.4-2.4
miles) in relation to the total road miles in a sample unit (average 23 miles/unit), it was not
appropriate to extrapolate the results to entire units.

e Crew variability differed from the first to the second test (Figure 4) and from 2006 to 2008.
In addition, crew members sampled different amounts of roads in different regions across the
state. This would complicate efforts to apply appropriate variance estimates to all the sample
units across the state and through time.

e During subsequent sampling events, the Monitoring Design specifies that the same study
sites will be re-sampled. Since trends between sampling events will be based upon change of
only those variables that can be modified by management practices within each sample unit,
there will be fewer variables with the potential for observer error.

For the study results, these crew variability results imply that differences observed through time
(particularly for only two time periods) could be purely due to observation error. Therefore,
strong interpretation of data results should only be made after consistent changes through time
(after repeated measurements) have been observed. Minimizing observer variability is important
to this and subsequent monitoring periods. Consideration of ways to minimize variability should
be stressed during both the planning and implementation phases of future monitoring events.

4.2 Sample Units

This first sampling event provides information on the current (2006-2008) status of forest roads
on lands subject to Washington Forest Practice Rule across the state. A total of 60 four-square-
mile sample units were inventoried (Figure 5). The units were distributed by performance target
geographical region based on the relative proportion of forest practice rule lands within each
region (East of Cascade Crest = 30 sample units, Coastal/Spruce = 7 sample units, and West of
Cascade Crest = 23 sample units).
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4.2.1 Sample Unit Selection and Rejection

As described in Section 3.4.3, sample units initially selected for study were screened to ensure
that each unit included four square miles of relatively contiguous blocks of FFR-regulated lands
with acceptable uses, and that land owners granted access to their lands for the study. Of 164
sample units originally selected, 37% were rejected in the initial assessment due to lack of FFR
land, and 14% were rejected because the FFR land was not contiguous enough to create blocks
large enough to meet study unit criteria (Table 5). Units rejected at this first stage of screening
were not assessed in enough detail to specify particular reasons for the lack of FFR land. In later
stages of screening, where individual quarter sections were assessed, 3% of the units were
rejected because of too much agricultural or other non-forest area; 6% due to development at
various levels; 3% due to landowner denial; and one unit due to inaccessibility as the result of a
large storm in southwest Washington.

Table 5. Potential Study Unit Rejection Reasons and Rates

Percentage of Total
Reason for Rejection Number of Units Sites Assessed (N=164)
Not enough FFR 61 37%
Not enough contiguous FFR 23 14%
Development 10 6%
Agricultural land, non-forest 4 3%
Landowner denial 5 3%
Inaccessibility 1 1%
Total Rejected 104 63%

No sample units selected for use in the Southeastern part of the state around the Blue Mountains
met the sample unit criteria and had enough of those landowners willing to grant access. Several
units were initially identified in that region, but they were all rejected. Private forestland in the
Blue Mountain area forms a narrow band between the agricultural and rangeland and the
National Forest. Moreover, the forested areas tend to be in the valleys that weave among the
agricultural land on plateaus and hillsides. The roads in these areas are agricultural roads and are
not designed or maintained as forest roads under the forest practices rules and so they were not
accepted into study units. These factors made it very difficult to compile a block of FFR land of
the necessary size in that region.

Roads sampled include those owned by twenty-one large landowners, thirty small landowners,
three state agencies, and four municipalities. The sampled area is dominated by large landowner
and State forest land properties, which constitute approximately ninety-five percent of the
sampled area. Although property from small forest landowners was specifically included in this
study, small forest ownerships are underrepresented (by area) in the final sample. Across the
state it is estimated that 40 percent of FFR land is owned by small landowners (landowners
having an average harvest of less than 2 million board feet annually; Rogers and Cooke 2009).
However, most of the small forest landowner properties occur on the margins of developed areas
and include houses or agricultural lands that were incompatible with study site criteria. This
intermingling with qualifying forest lands was the largest cause for rejection of individual
quarter sections. Lack of landowner cooperation also contributed to the low acceptance rates of
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quarter sections containing lands belonging to small forest landowners. CMER studies rely on
voluntary participation by landowners. Although many small forest landowners were willing to
cooperate, any one uncooperative landowner resulted in rejection of the entire quarter section for
that unit. The end result is that, despite the relatively high number of participating small forest
landowners, small forest parcels make up less than five percent of the sampled area. All large
forest landowners and government entities approached participated in this study.

Because small non-industrial forest ownerships (by land area) were under-represented, this study
likely does not adequately reflect road conditions on small forest ownerships and should not be
used to infer road conditions on those ownerships. The high rejection rate for these has
convinced us that either a change in the sampling design or a companion study specifically
designed to obtain access to and evaluate small forest ownerships would be required to provide
an accurate assessment of the status of roads on those lands.

4.2.2 Sample Unit Results

Table 6 summarizes the number of miles of road surveyed and miles of stream in each sample
unit, the un-weighted and weighted length of road delivering to streams/wetlands, and the
estimated sediment delivering to streams and the FFR sediment performance metrics.

Note that one East of Crest survey units had no streams. As a result, there were no delivery
points in this unit, and no data on road conditions were collected. This unit has O miles of road
delivering and appears as a blank on the bar charts in Section 4.3.
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Table 6. Summary of Data Collected by Sample Unit
RLEN -
un-
weighted | Weighted
Un- Miles of | Miles of RSED -
weighted | Weighted |WARSEM| Road Road Sediment
Surveyed | Adjusted | Stream Road Road |Calculated|Delivering/|Delivering/| Delivered/
Miles of Road Stream | Density | Length Length | Delivered | Stream Stream Stream
Road Density | Length | (mi/sq |Delivering|Delivering| Sediment | Length Length Length

Area| Surveyed | (mi/sgmi)|  (mi) mi) (mi) (mi) (tons/yr) | (mi/mi) | (mi/mi) | (tons/yr/mi)
27.3 7.12 5.2 1.35 1.51 0.94 14 0.3 0.18 0.28
25.0 6.26 4.0 1.01 0.66 0.30 0.4 0.2 0.07 0.10
26.0 6.50 5.6 1.40 0.83 0.52 0.7 0.1 0.09 0.13
24.3 6.14 8.3 2.09 5.32 3.58 13.4 0.6 0.43 1.62
20.5 5.15 3.9 0.98 1.83 1.24 2.2 0.5 0.32 0.57
18.1 4.53 7.5 1.89 1.49 0.70 6.9 0.2 0.09 0.92
29.8 7.16 3.0 0.72 1.25 0.68 1.0 0.4 0.23 0.34
13.4 3.39 4.0 1.01 0.08 0.01 0.2 0.0 0.00 0.04
14.1 3.51 0.0 0.00 0.00 0.00 0.0 0.0 0.00 0.00
g 5.7 1.46 7.9 2.04 0.06 0.01 0.0 0.0 0.00 0.00
'S 13.9 3.47 1.9 0.48 0.10 0.01 0.0 0.1 0.01 0.01
ks 22.3 5.42 8.2 2.00 2.66 1.77 1.9 0.3 0.22 0.23
% 2.7 0.69 7.6 1.90 0.08 0.01 0.0 0.0 0.00 0.00
% 26.2 6.71 17.0 4.37 2.33 1.99 10.7 0.1 0.12 0.63
% 17.0 4.10 7.4 1.78 0.70 0.33 0.8 0.1 0.05 0.11
3 19.8 4.93 14.5 3.62 4.33 3.46 14.6 0.3 0.24 1.01
Tcg 20.1 5.05 3.9 0.98 1.19 0.32 3.6 0.3 0.08 0.92
‘; 22.2 5.63 8.9 2.26 0.66 0.07 0.6 0.1 0.01 0.06
%_ 4.1 1.05 10.9 2.79 0.27 0.10 0.1 0.0 0.01 0.01
% 10.7 2.67 23.2 5.79 1.64 1.64 3.5 0.1 0.07 0.15
wn 25.3 6.31 4.3 1.07 1.50 0.59 1.2 0.4 0.14 0.28
16.6 4.10 5.5 1.37 0.32 0.03 0.1 0.1 0.00 0.02
21.9 5.49 8.6 2.14 1.67 1.01 4.6 0.2 0.12 0.53
10.9 2.67 13.9 3.40 0.38 0.22 0.2 0.0 0.02 0.02
31.1 7.46 13.6 3.26 1.58 1.03 7.6 0.1 0.08 0.56
17.2 4.32 9.0 2.27 1.08 0.92 1.9 0.1 0.10 0.21
15.5 3.83 5.3 1.31 0.08 0.07 0.1 0.0 0.01 0.01
20.4 5.48 54 1.45 0.23 0.05 0.3 0.0 0.01 0.06
20.9 5.37 9.9 2.54 0.41 0.28 0.5 0.0 0.03 0.05
14.9 3.71 6.0 1.50 0.44 0.04 0.2 0.1 0.01 0.04
25.9 6.50 24.2 6.06 4.09 1.93 117.9 0.2 0.08 4.88
8 15.3 4.28 59.9 | 16.75 0.98 0.55 29.3 0.0 0.01 0.49
= (% 25.2 6.32 11.0 2.75 0.71 0.23 173.9 0.1 0.02 15.83
*E ?E 25.2 6.39 6.7 1.69 0.67 0.30 1.8 0.1 0.05 0.27
= § 27.8 6.95 48.9 | 12.23 6.21 2.86 224.9 0.1 0.06 4.60
© 29.0 7.19 24.1 5.96 3.69 1.77 30.9 0.2 0.07 1.28
21.6 5.60 27.2 7.05 4.55 2.34 102.4 0.2 0.09 3.77
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Table 6. Summary of Data Collected by Sample Unit (continued)

un-
WARSE | weighted |Weighted
Un- M Length of |Length of
Surveyed weighted |Weighted |Calculate Road Road Sediment
Road  |Adjusted |Stream Road Road d Delivering/|Deliverin | Delivered/

Miles of | Density | Stream |Density | Length | Length |[Delivered | Stream |g/ Stream Stream
Road (mi/sq Length | (mi/sq |Delivering|Deliverin |Sediment | Length | Length Length

IArea| Surveyed mi) (mi) mi) (mi) g (mi) (tons/yr) (mi/mi) | (mi/mi) |(tons/yr/ mi)
28.8 7.27 17.4 4.41 7.08 4.42 217.3 0.4 0.25 12.45

29.9 7.63 26.8 6.85 4.78 2.36 407.6 0.2 0.09 15.19

26.4 6.56 13.0 3.23 4.89 2.79 60.6 0.4 0.21 4.65

33.0 7.63 15.5 3.60 7.35 3.76 137.0 0.5 0.24 8.82

29.2 7.35 21.1 5.31 7.93 2.05 30.2 0.4 0.10 1.43

= 22.9 5.83 22.7 5.78 3.13 1.20 26.1 0.1 0.05 1.15
L 17.1 4.33 23.5 5.94 3.35 1.12 73.9 0.1 0.05 3.15
&C_)) 27.7 6.95 4.6 1.16 1.72 0.60 7.6 0.4 0.13 1.66
= 27.2 6.74 14.5 3.58 6.64 291 93.5 0.5 0.20 6.47
% 14.6 3.79 15.8 4.11 1.86 1.00 9.7 0.1 0.06 0.62
3 26.4 6.79 13.7 3.53 0.73 0.22 7.5 0.1 0.02 0.55
‘§ 26.0 6.51 18.7 4.69 5.96 2.02 47.6 0.3 0.11 2.54
o 22.7 5.71 4.6 1.17 0.49 0.17 0.4 0.1 0.04 0.09
g 25.4 6.41 22.6 5.71 3.25 0.93 24.3 0.1 0.04 1.07
g 8.9 2.44 59.2 | 16.22 4.37 2.35 205.6 0.1 0.04 3.48
= 20.6 5.64 14.3 3.91 5.69 2.35 163.7 0.4 0.16 11.47
§ 24.2 6.26 4.3 1.12 0.63 0.24 1.5 0.1 0.05 0.35
24.7 6.31 19.2 4.90 4.74 2.07 266.0 0.2 0.11 13.88

23.4 5.86 10.0 251 1.75 0.90 28.5 0.2 0.09 2.85

24.8 6.09 23.9 5.86 3.21 0.79 39.9 0.1 0.03 1.67

21.3 5.32 111 2.78 4.42 2.04 13.5 0.4 0.18 1.22

25.4 6.43 32.6 8.25 0.49 0.26 7.6 0.0 0.01 0.23

24.3 6.16 24.5 6.20 6.53 3.61 68.9 0.3 0.15 2.82

Road density (miles of road/square mile of area), is commonly cited as a metric for the impacts
of roads on streams. Although data from sample units suggest a generally positive correlation
between road density and the length of road hydrologically connected to streams (Figure 6), and
the predicted sediment input to streams (Figure 7), there is not always a direct correlation due to
other contributing factors. The location of the road network in relation to the stream network, as
well as road condition and traffic levels are important factors for determining the relative effect
of roads on streams, aquatic habitat, and water quality.
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Figure 6. Un-weighted Road Length Delivering in Sample Unit vs. Road Density.

Includes all sample units across state
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Figure 7. Estimated Sediment Delivered to Streams in Sample Unit vs. Road Density.

Includes all sample units across state

The total length of road delivering to streams was measured in the field and included both direct
and indirect (35%, 10%) delivery categories, and so includes road segments where some of the
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strategies land managers use to reduce the amount of road runoff and sediment draining to
streams — such as crowning or outsloping a road, installing a sediment trap, or installing a cross-
drain culvert with partial delivery — have been applied. In order to understand the magnitude of
the difference such measures may make, a weighted delivering length was also calculated that
takes into consideration delivery percentage and percent of road tread delivering to each drainage
point. Figure 8 shows the comparison of un-weighted (total delivering length) and weighted
road length. Across the state, the weighted road length delivering was an average of 45% of the
un-weighted road length delivering.
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Figure 8. Un-weighted vs. Weighted Road Length Delivering for the Sample Units.
Includes all sample units across state

Road managers are also interested in which parts of their road system are delivering the most
sediment. Figure 9 shows the length of road in four sediment yield categories (average annual
delivered sediment in tons/yr at a drainage point) in each of the sample units. The majority of
the road system in the units had either no sediment delivery, or less than one ton/yr of delivery to
streams. A small portion of road drainage points in some of the Coast and West of Crest units
had over 3 tons/yr of sediment delivery. Targeting segments with higher sediment yields for
road maintenance and improvements may be a cost-effective method to reduce total delivery of
road surface erosion to streams.

Page 29





CMER 08-801 Road Sub-Basin Scale Effectiveness Monitoring Report

200000
East of Crest Coastal/ West of Crest
Spruce
180000
Drainage
- 160000 : Point
5 [ N Sediment
g 140000 ] _ 10 vield
8 i | 1 .o I H fg _ e Category
o Bl g [ 0 all B (tons/yr)
2 120000 il - HHH |
- f | : : | @ >3 tons
C _ = n
_qg’ 100000 -IHH T HE A HHHEHHHHEHEHEAHHHEHHHHHHHE | D 1-3 tons
? | i I E0-1 tons
) I i |
< 80000 rHHAA— ***|.|T* OO tons
< 60000 fHHHHHHHAHHHEE— HHEARAHHHHHHRHAAHHHOHRAAH SRR
(o))
c
(]
= 40000 JHHHHHHHHH{HE{HHHHEHHEHEE S
20000#
. ﬂ
Sample Unit

Figure 9. Length of Road by Sediment Yield Category in Each Sample Unit Showing
Overall Variability Among Sites.

4.3 Monitoring Questions and Measures

Six monitoring questions/hypotheses, each with one or more metrics, were developed in the
study plan to determine the status of forest road characteristics that relate to water and sediment
delivery to streams. The mean median, and standard deviation of the monitoring measures listed
in Table 2 (above) were computed for each geographic target region as well as state-wide

(Table 7). The following sections describe the results for each of the monitoring
guestions/hypotheses.
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Table 7. Mean, Median and Standard Deviation of Monitoring Measures by Region and State.

East of Crest n=30

Coast/Spruce n=7

West of Crest n=23

Statewide n=60

Monitoring Question or Hypothesis Stand. Stand. Stand. Stand.
Mean [Median| Dev. | Mean |[Median| Dev. | Mean [Median| Dev. | Mean [Median| Dev.
la. Total un-weighted road length delivering
per unit area (road miles/sq mi) 0.29 0.19 0.31 0.76 0.91 0.55 1.00 1.11 0.59 0.62 0.40 0.47
Lb. Total weighted road length delivering per| o 13 | oog | 024 | 036 | 044 | 026 | 044 | 051 | 030 | 030 | 023 | 027
unit area (road miles/sq mi)
2a. Percent of road network delivering (Un- | g0, | 400 | 505 | 1206 | 13% | 8% | 17% | 19% | 11% | 11% | 7% | 8%
weighted length/length inventoried)
2b. Percent of road network draining to o o o o o o o o 0 0 0 0
streams (weighted length/length inventoried) 4% 2% 5% 6% 6% 4% 8% % 6% 5% 4% 5%
3. Percent of road in Asphalt 0% 0% 2% 0% 0% 0% 0% 0% 0% 0% 0% 2%
each surface category  |Good gravel 8% 0% 22% | 23% | 20% | 13% | 15% | 15% | 13% | 12% 2% 18%
(based on total length  |Pitrun/worn gravel| 14% 8% 18% 67% 73% 16% 7% 7% 20% 44% 48% 19%
delivering) Native 74% | 89% | 32% 10% 9% 10% 8% 3% 14% | 42% | 25% | 24%
Very heavy 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. Heavy 0% 0% 0% 9% 0% 22% 0% 0% 0% 1% 0% 8%
4. Percent of road in 0 0 0 0 0 0 0 0 0 0 0 0
each traffic cateaor Mod Heavy 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
(based on total Ign )t/h Moderate 0% 0% 1% 7% 0% 12% 7% 0% 14% 4% 0% 10%
IS delivering) g Light 8% 0% 21% 3% 0% 4% 8% 0% 12% 7% 0% 17%
I Occasional 84% | 100% | 32% | 81% | 84% | 22% | 85% | 92% 18% | 84% | 100% | 26%
5,7 None 5% 0% 20% 0% 0% 0% 0% 0% 0% 2% 0% 14%
= 90-100 % 41% | 36% | 34% | 45% | 53% 15% | 61% | 65% | 20% | 49% | 56% | 27%
£ p froad | 70-89 % 16% 15% 15% | 23% | 21% 8% 14% | 11% 11% 16% 15% 13%
eacheﬁigfoo erggve'P 50-69 % 12% | 5% | 16% | 11% | 8% | 9% | 7% | 4% | 8% | 10% | 5% | 13%
i bp d on total 30-49 % 4% 0% 9% 4% 4% 4% 3% 1% 6% 4% 0% 8%
f:n(;?ﬁrgefi\fﬁngo)” o 11029 % 3% | 0% | 8% | 2% | 0% | 4% | 1% | 0% | 1% | 2% | 0% | 6%
0-9 % 0% 0% 1% 2% 0% 4% 0% 0% 0% 0% 0% 1%
N/A 20% 16% 18% 13% 13% 14% 14% | 13% 12% 17% 13% 15%
Direct 47% | 49% | 34% | 55% | 52% 13% | 58% | 57% 19% | 52% | 53% | 27%
6. Percent of drainage  |Direct via gully 4% 0% 6% 8% 9% 5% 9% 9% 8% 6% 3% 7%
points by connectivity  |35% Delivery 10% 9% 10% | 24% | 23% 9% 22% | 20% 17% 16% 14% 13%
class 10% Delivery 34% 19% | 35% 13% 14% 7% 10% 8% 8% 23% 12% | 25%
Stream Parallel 2% 0% 5% 0% 0% 1% 2% 0% 4% 2% 0% 5%
7 Percent of road in Not Rutted 92% | 100% | 20% | 88% | 98% | 22% | 98% | 100% | 4% 94% | 100% | 16%
each road rutting ﬁﬁgﬁgr}ng A% | 0% | 6% | 8% | 0% | 16% | 1% | 0% | 2% | 3% | 0% | 7%
category (based on total
length delivering) ﬁ]‘igﬁgr}n'\ém 2% | 0% | 5% | 4% | 0% | 6% | 1% | 0% | 2% | 1% | 0% | 4%
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East of Crest n=30 Coast/Spruce n=7 West of Crest n=23 Statewide n=60
Monitoring Question or Hypothesis Stand. Stand. Stand. Stand.
Mean |Median| Dev. | Mean |Median| Dev. [ Mean [Median| Dev. | Mean |[Median Dev.

1a. Un-weighted miles of forest road
delivering per miles of stream (road 0.16 0.11 0.16 0.11 0.13 0.06 0.24 0.18 0.14 0.19 0.14 0.14
hydrology performance measure)
1b. Weighted miles of forest road
delivering per miles of stream (road 0.09 0.07 0.11 0.05 0.06 0.03 0.11 0.09 0.07 0.09 0.07 0.09
hydrology performance measure)

2. WARSEM modeled tons of road
sediment delivered per miles of stream per 0.30 0.12 0.39 4.44 3.77 5.38 4.25 2.54 4.73 2.30 0.56 3.47
year (sediment performance measure)

,MQ3, H5a H5b

1a. Un-weighted miles of forest road
delivering per miles of stream (road
hydrology performance measure) divided
by the performance target by target region
1b. Weighted miles of forest road
delivering per miles of stream (road
hydrology performance measure) divided
by the performance target by target region
2. WARSEM modeled tons of road
sediment delivered per miles of stream per
year (sediment performance measure) 0.10 0.04 0.13 0.44 0.38 0.54 0.71 0.42 0.79 0.37 0.15 0.53
divided by the performance target by target
region

1.33 0.88 1.34 0.46 0.51 0.23 0.96 0.71 0.57 1.09 0.67 1.01

0.76 0.60 0.89 0.21 0.23 0.12 0.42 0.36 0.30 0.56 0.35 0.65

MQ4
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43.1 Monitoring Question 1

What is the condition of forest roads at each sample event, specifically those attributes
management can change relative to sediment production and delivery?

MQ 1.1 and H2al Total road length draining to streams per unit area (road miles/sq mi)

The total length of road draining to streams per unit area sampled provides a measure of the
length of road that is hydrologically connected to streams in each sample unit (Figure 10).
Across the state, half of the sample units had less than 0.4 miles/sq mi of delivering road. Units
in the West of Crest and Coast/Spruce geographic zones had more weighted road length
delivering than those in the East of Crest zone, as would be expected given the overall lower
stream densities in the East of Crest sample units.
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Figure 10. MQ1.1 Total Road Length Delivering to Streams per Unit Area.
MQ 1.2 and H2a2 Percent of road network draining to streams

The percentage of the road network draining to streams was calculated using the un-weighted
length of road delivering. Across the state, more than half of the sample units had less than 10
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percent of the road network delivering (Figure 11). As with MQ1.1 (length of road delivering),
units East of the Cascade Crest had the lowest percent of the road network delivering to streams
and units in the West of Crest region had the highest percent of the road network delivering.

State-wide, an average of 11 percent of the surveyed road length delivered to streams, either
directly, via a gully, or partially through an indirect sediment plume pathway across the forest
floor. The percent of connected road network can vary greatly among watersheds based on
values reported in other studies, although it should be noted that the survey methods and
definitions of road connectivity between different studies make direct comparison of results
complex. Martin (2009) reports an average of 12 percent of the surveyed road length on private
timberlands was hydrologically connected in a landowner-conducted survey of 1,047 miles of
road throughout Washington. Watershed Analyses conducted in the 1990’ s on timberlands
owned by Boise Cascade ranged from 3 to 57 percent connectivity, with watersheds in drier,
inland areas of Washington, Oregon, and Idaho having 3 to 17 percent connectivity and
watersheds in wetter areas (e.g., Coast Range of Oregon) having 45 to 57 percent connectivity
(Domoni Glass, personal communication). A survey of roads in the Sierra Nevada Mountains of
California by Coe (2006) found 25 percent connectivity, and a survey in the Oregon Cascades by
Wemple et al. (1996) reports 57 percent connectivity (although 24 percent of this was connected
via gully without confirmation that the gully reached a stream).
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Figure 11. MQ1.2 Percent of Road Network Draining to Streams.
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MQ 1.3 Percent of road in each surface category

The type and quality of road surfacing has an effect on how well the road holds up to traffic use
and the amount of sediment produced from the road surface. Good quality, durable gravel
surfacing holds up better and produces less sediment than native-surfaced roads. Poor quality or
pitrun gravel produces an intermediate amount of sediment.

Surfacing on inventoried roads was classified into one of four categories: Asphalt, good gravel,
pitrun/worn gravel, and native (unsurfaced). Since gravel surfacing breaks down with traffic use,
there is a continuum from good gravel to worn gravel. This phenomenon is particularly evident
on heavily traveled mainline gravel roads. Good gravel was differentiated from pitrun by
visually determining if the gravel particles were clearly visible or if the gravel particles were
embedded in fines. For consistency, at the start of each sample unit field crews assessed the
condition of surfacing on the roads and agreed upon the surface type.

Surfacing in the East of Crest units was primarily native; pitrun/worn gravel dominated
Coast/Spruce and West of Crest roads (Figure 12).
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Figure 12. MQ1.3 Percent of Delivering Road Network by Surfacing.
This information is also included in numerical format in Table 7.
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MQ 1.4 Percent of road in each traffic category

Traffic on unpaved roads has been shown to increase sediment production as the road surface is
broken down into fine-grained particles that can be eroded by surface runoff, and passage by
truck tires produces a pumping action that brings fines to the surface.

Landowners reported the daily average traffic use over the past year on their roads within each
sample unit. Traffic levels were grouped into categories based on WARSEM traffic categories
(none, occasional, light, moderate, moderately heavy, heavy, and very heavy). Traffic use on
most of the road network sampled across the state was occasional, with a daily average of less
than 1 log truck/day (Figure 13). Several of the units in each of the geographic areas had some
roads with light use (1-2 log trucks/day) or moderate use (3-4 log trucks/day). Two of the units
in the Coast/Spruce zone had roads with heavy traffic (4-5 log trucks/day); these units included
mainline roads in areas of recent active hauling. Traffic use in each sample unit is open to
change between sample periods as traffic patterns shift to accommodate haul from different
harvest units through time.
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Figure 13. MQ1.4 Percent of Road Network by Traffic Level.
This information is also included in numerical format in Table 7.
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MQ 1.5 Percent of road in each cutslope cover category

The percent of rock or vegetative cover on cutslopes influences the erosion rates on the cutslope.
Cutslope cover data was collected in 10% cover increments on all delivering road segments.
Higher cover categories would be expected to have less erosion from the cutslope. Some road
segments had no cutslope; a cover rating of ‘n/a’ was used for these segments.

Cutslope cover varied widely, but in general there was more cover on West of Crest and
Coast/Spruce road segments than on East of Crest segments (Figure 14). This is expected due to
denser vegetation coverage from higher precipitation rates on the West side of the state.
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Figure 14. MQ1.5 Percent of Road Network by Cutslope Cover Category.
This information is also included in numerical format in Table 7.

Page 40





CMER 08-801 Road Sub-Basin Scale Effectiveness Monitoring Report

MQ 1.6 Percent of drainage points by connectivity category

Forest roads can alter surface runoff patterns in a watershed by intercepting groundwater via the
cutslope or collecting runoff on the relatively impermeable tread. If the drainage from the road
prism enters a stream or wetland, it can route water and sediment to the stream at a different rate
than without the road in place.

Road drainage connectivity was assessed by assigning each road segment into one of six delivery
categories:

e No delivery (no data was collected on these segments)

Drains directly into stream channel/typed wetland

Drains directly into stream channel/typed wetland via a gully

35% delivery to a stream/typed wetland

10% delivery to a stream/typed wetland

No evidence of delivery, but road parallels within 20 feet of a stream/wetland

The percent of delivering points in each delivery category varied widely between sample units
(Figure 15). The location of roads in relationship to streams in each sample unit played a large
role in delivery, as did grading and placement of cross-drain culverts and drainage dips near
streams.
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Figure 15. MQ1.6 Percent of Drainage Points by Connectivity Class.
This information is also included in numerical format in Table 7.
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MQ 1.7 Percent of road in each road rutting category

Ruts in the road surface can result in increased erosion by channeling drainage into a
concentrated flow path. In addition, ruts can change the intended drainage pathway on the road
surface by capturing water on an outsloped or crowned road and directing it down the road tread
to a stream instead of allowing it to disperse across the fillslope. Ruts can be formed by traffic
on soft road surfaces, such as saturated native surfaced roads, or by concentrated water running
down long, steep (over 10%) sections of road. For the present study, ruts were defined as wheel
indentations over two inches deep and classified into three categories: no ruts, ruts not
interfering with tread drainage, and ruts interfering with drainage.

Over half of the sample units had no ruts on delivering road segments, and most of the units had
no ruts on over 90% of the delivering road length (Figure 16). A few units in the East of Crest
and one in the Coast/Spruce regions had ruts on up to 40% of the delivering road length.
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Figure 16. MQ1.7 Percent of Delivering Road Length by Rutting Category.
This information is also included in numerical format in Table 7.
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4.3.2 Monitoring Question 2
Have road attributes that affect sediment production and delivery improved over time?

Note that this question will be answered through comparison with future sample event results;
data for the first sample event are presented here.

H2b1 Road surfacing index

The road surfacing index is a combined/weighted metric that is computed by multiplying the
length of road in each road surfacing class by the WARSEM numerical factor for that class and
dividing the sum of all classes by the total length x lowest numerical WARSEM factor for road
surfacing. A lower road surfacing index indicates that relatively less erosion would come from
roads in that unit based on the distribution of surfacing in the unit.

Units in the East of Crest region had higher surfacing indices than units in the Coast/Spruce or
West of Crest regions. This distribution reflects the higher percentage of roads with native
surfaces in East side units (Figure 17).
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Figure 17. H2b1 Road Surfacing Index.
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H2b2 Road traffic index

The road traffic index is a combined/weighted metric that is computed by multiplying the length
of road in each road traffic class by the WARSEM numerical factor for that class and dividing
the sum of all classes by the total length x lowest numerical WARSEM factor for traffic. A
lower road traffic index indicates that relatively less erosion would come from roads in that unit
based on the distribution of traffic use in the unit.

Units in the East of Crest region had lower traffic indices than units in the Coast/Spruce or West
of Crest regions (Figure 18). One unit in the Coast/Spruce zone had very heavy traffic on a
mainline with many delivery points.
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Figure 18. H2b2 Road Traffic Index.

H2b3 Cutslope cover index
The cutslope cover index is a combined/weighted metric that is computed by multiplying the

length of road in each cutslope cover class by the WARSEM numerical factor for that class and
dividing the sum of all classes by the total length x lowest numerical WARSEM factor for
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cutslope cover. A lower cutslope cover index indicates that relatively less erosion would come
from roads in that unit based on the distribution of cutslope cover in the unit.

Cutslope cover indices are relatively evenly distributed between 0.5-3 in East of Crest units, with
a slight skew toward lower indices in Coast/Spruce and West of Crest units (Figure 19).
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Figure 19. H2b3 Cutslope Cover Index.

H2b4 Miles of delivering road with ruts interfering with drainage

The distribution of units by miles of delivering road with ruts that were determined to interfere
with drainage is shown in Figure 20. Less than 0.2 miles of roads with interfering ruts were
found in the majority of units, although a few units had a relatively large number of rutted roads.
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Figure 20. H2b4 Miles of Delivering Road with Ruts Interfering with Drainage.

433 Monitoring Question 3

What is the status of road performance measures for drainage connectivity and sediment

delivery to streams at each sample event?

MQ 3.1 and H5a Miles of forest road delivering to streams per miles of stream (road hydrology

performance measure)

Schedule L-1 of the Forests & Fish Report provides two performance measures with targets for
existing roads. The first is a measure of the hydrologic connectivity of the road system in
relation to the stream density in a sample unit (RLEN), and was calculated as the miles of road
delivering to streams per miles of stream in each sample unit. The higher this number is, the
more road network drains to streams in the unit. Sample units in the East of Crest region had
less road delivering/miles of stream than units in the Coast/Spruce or West of Crest regions.
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Figure 21. MQ3.1 Miles of Delivering Road per Mile of Stream (FFR Hydrology
Performance Measure).

Figure 22 shows the cumulative percentages of sample units as a function of miles of road
connected to the stream network per mile of stream (RLEN) for each region and statewide.
These graphs can be thought of as counting the number of units (or percentage of study units)
that have RLEN values less than or equal to the value on the x-axis. For instance, it can be seen
in Figure 22 that 68 percent of the sample units had RLEN values of less than 0.2 mile of
delivering road per stream mile. The range of each regional target (upper and lower target) is
also shown on the graph so that the percentage of sample units meeting either the upper or lower
end of the target range can be determined for each region.
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Figure 22. MQ3.1 Cumulative Percent of Sample Units, Miles of Delivering Road per Mile
of Stream (RLEN).

MQ 3.2 and H5b WARSEM modeled tons of road sediment delivered to streams per mile of
stream (road sediment performance measure)

The other FFR performance measure is tons of road sediment delivered to streams per mile of
stream. This metric focuses on the relative amount of sediment delivered to streams in the
sample unit. All sample units in the East of Crest region had less than 2 tons of sediment/mile of
stream (Figure 23). Most units in the Coast/Spruce zone had less than 6 tons/mile, and units in
the West of Crest region varied the most, with up to 16 tons/mile
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Figure 23. MQ3.1 Sediment Delivered/Year per Mile of Stream (FFR Sediment
Performance Measure).

Figure 24 shows the cumulative percentages of sample units as a function of sediment delivered
per mile of stream (RSED). The range of each regional target (upper and lower target) is also
shown on the graph so the percent of sample units meeting either the upper or lower end of the
target range can be determined for each region.
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Figure 24. MQ3.1 Cumulative Percent of Sample Units, Tons of Delivered Sediment per
Mile of Stream (RSED).

434 Monitoring Question 4

What is the status of road performance measures relative to their targets, by performance
target region, at each sample event?

MQ 4.1 Miles of forest road delivering to streams per miles of stream (road hydrology
performance measure) divided by the performance target by target region

Monitoring Question 4.1 looks at the road hydrology performance measure in each unit in
relationship to the upper limit of the performance target for that region. If the ratio of the
measure/target is one or less, the unit meets the target. If the ratio is greater than one, the unit
exceeds the target.

Across the state, 62 percent of the sample units meet the sample hydrology target (Figure 25).
The sample unit that far exceeded the standard (East of Crest Unit, 5-6 bin) had a large number
of mid-slope roads resulting in numerous stream crossings despite the moderate overall stream
density.
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Figure 25. MQ4.1 Miles of Delivering Road per Mile of Stream Divided by Regional
Performance Target.

MQ 4.2 WARSEM modeled tons of road sediment delivered to streams per miles of stream (road
sediment performance measure) divided by the performance target by target region

Monitoring Question 4.2 looks at the road sediment performance measure in each unit in
relationship to the upper limit of the performance target for that region. If the ratio of the
measure/target is one or less, the unit meets the target. If the ratio is greater than one, the unit
exceeds the target.

Across the state, 88 percent of the sample units meet the sediment target (Figure 26). All sample

units in the East of Crest region meet the target. One unit in the Coast/Spruce region and several
in the West of Crest region do not meet the target.
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Figure 26. MQ4.2 Sediment Delivered/Year per Mile of Stream Divided by Regional
Performance Target.

435 Monitoring Question 5

Have measures of road sediment performance improved over time?

This monitoring question will be assessed through comparison of the initial and subsequent

sampling events.

4.3.6 Monitoring Question 6

Will roads judged to meet FFR road standards meet the performance targets?

In order to assess how much of the road system in each sample unit either had RMAP work
completed or was up to current road standards, each landowner was asked the percentage of
roads on their lands in the unit that they consider to be up to standards. This measure was
compiled for each sample unit by combining the percent of roads reported to meet standards
from each landowner by the percent of the road system on their land in each sample unit. As this
metric was based on landowner judgment and was not verified by field crews, it should be
regarded as an estimate rather than a precise measurement. Figure 27 shows the percent of
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sample units by the percent of roads reported to be up to current road standards for each region
and across the entire state. Overall, a high percentage of roads were reported to be up to
standards, with over half of the units reporting that at least 85 percent of the roads meet
standards. Percent of roads meeting standards was highest in the East of Crest region, and lowest
in the West of Crest region.
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Figure 27. Percent of Sample Units with Percent of Roads Reported to be up to FFR Road
Standard

H6a Miles of forest road delivering to streams per miles of stream (road hydrology performance
measure) vs. percent of road length in each unit meeting FFR road standards

H6b WARSEM modeled tons of road sediment delivered to streams per miles of stream (road
sediment performance measure vs. percent of road length in each unit meeting FFR road
standards

The FFR performance metrics for road length delivering (MQ3.1) and sediment delivery
(MQ3.2) were calculated for each sample unit, divided by the FFR performance target for that
metric (shown in Table 1) and plotted by the percent of roads within the sample unit that were
reported by landowners to meet current road rule standards. This relationship between percent
roads meeting performance standards and the ratio of each sample unit performance measure to
the regional target are displayed in Figures 28 and 29.
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Figure 29. Tons of Delivered Sediment/Miles of Stream (MQ3.2) Expressed as Percent of
Regional Target vs. Percent of Road Miles in Sample Unit Reported to be up to Standards.
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For MQ3.1, length of road delivering, there is no evidence of a relationship with the reported
percent of roads up to standards (one-tailed Kendall’s trend test p = 0.327). This may reflect a
general RMAP objective of prioritizing road maintenance on road sections with the highest need
for maintenance/repairs.

All of the Coast/Spruce zone units met the road mile delivering target, but in the East of Crest
and West of Crest zones only 57 percent of the units met the road mile delivering target. This
was true even though 93 percent of the units reported more than 80 percent of their roads were
up to standards. The reported percentage of roads up to standards varied widely for the Coastal
and West units. The sample unit that far exceeded the standard (East of Crest Unit, 535 percent
of standard) had a large number of mid-slope roads resulting in numerous stream crossings
despite the moderate overall stream density.

For MQ3.2, sediment delivered, there is a significant monotonic decrease in sediment delivered
with increase in percent of roads meeting performance standards within the sampling unit (p =
0.0028). The regional results for sediment delivery are quite different than the road length
delivering results, with all of the East of Crest units meeting the sediment performance target,
and 74 percent of the West of Crest units and 86 percent of the Coastal/Spruce units meeting the
target.

The reasons for the differences in meeting delivering length and sediment targets between the
different geographic regions are likely due to a combination of factors, including a much lower
stream density on East of Crest units (metrics are divided by miles of stream in each unit), and
much lower precipitation on the Eastside resulting in lower calculated sediment production in
those units. It is also possible that landowners prioritized roads for RMAP work and upgrades to
first work on those areas with roads that they judged to need the most improvements.

It should also be noted that in some of the selected sample unit areas it will be much more
difficult to meet the target values as beacause of the location of the existing roads in relation to
the stream network. For example, areas with a ridgetop road system (Figure 30 left side) have a
much lower density of road/stream crossings (blue squares) and therefore a much lower chance
for long lengths of delivering roads than a unit with primarily midslope and valley bottom roads
(right side of Figure 30). Moreover, some geologic materials and soils are more erodible than
others and/or more prone to gullying.
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4.4 New Roads Evaluation

While the majority of this study evaluates road effects collectively at the sub-basin scale, the data
set also allows site-scale evaluation of new roads. A total of 11.8 miles of new roads, defined as
being constructed within two years of the field sampling, were present within 11 of the sample
units; these units were distributed among all three rule regions. The FFR performance target for
sediment delivered to streams from new roads is “virtually none” (see Table 1 in Section 2
above), which does not lend itself to objective determination of success or failure. Despite the
subjective target and small sample size, this evaluation provides an initial assessment of new
roads built under post-2000 Forest Practices Rules.

Table 8 summarizes the miles of new road length and estimated sediment delivery from new
roads in each of the 11 sample units. Delivery from the new roads varied greatly — five of the
units with new roads had no delivery from the new road segments, while between 1 and 79
percent of the new road length in the remaining six units delivered to streams. The specific
location of the new roads determined whether or not the road segments were hydrologically
connected to streams. In several units, the new roads were a number of short spurs off existing
roads and did not cross streams. However, in four of the units the new roads were midslope
roads constructed in locations without previous road systems; these crossed many small
drainages and did drain to streams. In the two units with the highest percentage of new
delivering (72 and 79 percent), it did not appear that measures were taken to minimize the length
of new road connected. The average length of road connected at drainage structures in these two
units was 838 and 942 feet respectively. It did appear that an effort was made to minimize
connectivity in the other units, with the average length of connected road at each crossing less
than 250 feet in all but one of the remaining units. Across all the sample units, 17 percent of the
new roads were hydrologically connected compared to 11 percent of all roads sampled across the
state.

Sediment delivery from the new road segments was relatively minimal in eight of the 11 units
(Table 8). Sediment delivery ranged from 0 to 136.5 tons/year. Note that the WARSEM
computation of sediment delivery for new roads includes a factor for road age, with 10 times
more sediment produced from a road constructed within the past year as an old road (see
WARSEM technical documentation, Dubé et al. 2004). Therefore, the average of 18
tons/mile/year of sediment computed from new roads cannot be directly compared with the
average of 2.1 tons/mile/year of sediment produced from existing roads across the state.
Measurements of sediment produced from newly constructed roads shows erosion rates decline
quickly and reach rates similar to older roads within 2-3 years (Ketchenson et al. 1999, Luce and
Black, 1999, Grace 1999, Swift 1984, Dryness 1975, Megahan 1974, Megahan and Kidd 1972).
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Table 8. Summary of New Roads by Sample Unit

WARSEM Delivered
Un-weighted Calculated Sediment per
New Road | Percent of New Delivered mile of new
Miles of New Length Road Length Sediment road
Region Road in Unit | Delivering (mi)| Delivering (tons/yr) (tons/milefyr)

East of Crest 0.86 0 0% 0 0

1.54 0.02 1% 0.04 0.03

Coastal Spruce 1.59 0.17 11% 17.3 10.9

0.40 0 0% 0 0

2.79 0 0% 0 0

0.23 0.18 79% 4.9 215

1.04 0.37 35% 51.2 49.4

West of Crest 0.44 0.32 72% 1.8 4.1

0.43 0 0% 0 0

2.29 1.00 44% 136.5 59.7

0.19 0 0% 0 0

Total for New 11.8 2.1 17% 211.8 18.0
Roads
Total for All
Roads

Evaluated 1283 147 11% 2,699 2.1
Across State
(new and old)

5 Summary and Recommendations for Future Sample Events

New Forest Practice Rules for forest roads under WDNR jurisdiction were adopted in
Washington State in 2001. Implementation of the road rules for existing roads is planned over a
15-year time horizon through the completion of Road Maintenance and Abandonment Plans.
The objectives of the Road Sub-Basin Scale Effectiveness Monitoring Program are:

e to determine if the road characteristics that affect runoff and sediment delivery to streams
are improving through time as RMAP are implemented between 2001 and 2016; and

e to determine the extent to which roads on lands subject to WDNR forest practice rules
meet the FFR performance targets (Table 1).

Characteristics of forest roads in a total of 60 four-square-mile stratified random sample units
across the state were inventoried between 2006 and 2008, five to seven years after the forest
practice rules were adopted. This is the first sample event planned for the Road Sub-Basin Scale
Effectiveness Monitoring Program, and provides the first look at the current status of forest
roads.

A high percentage of roads in the sample units across the state were reported to either have
RMAP work complete, or already be up to current road rule standards, with over half of the
sample units reported to have at least 85 percent of road length meeting standards. An average
of 11 percent of the road network delivered to streams or wetlands. Across the state, 62 percent
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of the sample units met the Forests & Fish Report (FFR) hydrology performance target (miles of
delivering road/miles of stream) and 88 percent of the units met the FFR sediment performance
target (tons of delivered sediment/year/miles of stream). These results include new and existing
roads combined.

Statewide, no relationship was found between length of road delivering and percent of unit
reported to be up to standards; however, a statistically significant decreasing relationship was
found between sediment delivery and percent of roads up to standards. These findings suggest
that, while there may be locations where there is higher hydrologic connectivity or sediment
input from roads, overall across the state there is a trend of decreasing sediment input as roads
are brought up to modern standards.

Based on the findings of this first sample period, the following recommendations are made for
future monitoring events:

e Continue with the next planned monitoring period (planned interval of 5 years) to
confirm the findings that, in general, roads conditions improve and they meet the
performance metrics as they are brought up to FFR standards.

e Continue to stress measures to minimize observer variability. To help reduce observer
variance, minimize the number of field crew members to the extent practical. Five crew
members were used during this first sample event. Training, duplicate crew surveys, and
continued training through the field season are important to help minimize variance due
to observer error.

e Re-evaluate the most effective method to conduct observer variability testing prior to the
next sampling period. One addition to the existing methods that may prove helpful is to
have the project leader survey the test road segments to use as a benchmark for observer
variability. This could point out which attributes are most prone to variability, indicating
that more training or guidance is needed.

e As specified in the Study Design, the same study units are planned to be re-sampled
during subsequent sample events. Prior to the next sampling period, methods for re-
sampling units (Field Protocol, Section 4.11) should be thoroughly discussed to specify
how field crews will determine if each road attribute has changed (or not) between
sampling events.

e Prior to the next planned sample event, methods for sampling should be discussed with a
statistician regarding variables that will be or will not be re-sampled for each unit. Also,
the method for analyzing changes should be carefully considered prior to sampling.

e Consider developing a companion study specifically designed to obtain access to and
evaluate road conditions on small forest ownerships.
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WDNR Road Sub-Basin Scale Effectiveness Monitoring
Phase | Kickoff Meeting Minutes
Wednesday, December 14 1 PM

Attendees: Kathy Dubé, Mary Raines, Curt Veldhuisen, Jenelle Black
By conference call:  Karen Kuzis, Julie Dieu, Dawn Hitchens, Nancy Sturhan

1. Introduction and Meeting Purpose (Jenelle Black)

Purpose of meeting was to review the objectives and proposed methodology for the road sub-
basin scale effectiveness monitoring project so contractor (WPN) and UPSAG committee
members have shared vision of how project will proceed.

2. Goals and Objectives of Monitoring Project (Jenelle Black)

Jenelle reviewed goals in RFQQ:

e Provide a way to measure if the FFR road rules are having a positive effect on the
condition of roads on forested lands in Washington.

e This assessment will establish baseline condition — assessment will be repeated at 5 year
increments (separate project)

e Current project will develop methods and protocols for assessment methodology (spelled
out in the monitoring design), develop crew training materials, train crew, and survey the
first group of road sites (anticipated to be 17 — 20 sites)

e QA/QC procedures are quite involved and are also part of this project — objective is to
provide statistically valid sample and be able to judge amount of error associated with
field measurements

e Survey protocol will also include fish passage questions from ISAG. For reporting
purposes, these can be included in a separate table in the database, linked to information
collected on that drainage structure.

The group discussed the responsibilities of team members:
e Onthe DNR/CMER side, Jenelle Black is project manager. UPSAG team members will
be available to review documents and guide process, as requested by the DNR/CMER
project manager. Dawn Hitchens will handle contract/billing questions. Nancy Sturhan
will be available to answer any policy questions.
e The WPN team will divide work among Kathy Dubé (technical issues, protocol,
training), Karen Kuzis (contract/billing and logistics), and Mary Raines (QA/QC lead).

3. Field Protocol and Training (Kathy Dubé)
Kathy said that most of the data collection methods are clear, but she had a few questions on
ways to deal with segments that are unusual, particularly as far as delivery and road drainage

configuration. After some discussion, the group decided Kathy is going to list the
questions/special situations and provide a suggested approach to addressing the situations.
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UPSAG will review these and come to agreement about how they will be handled. Question also
came up as to how the FFR metric of miles of road/miles of stream will deal with partial delivery
segments. This is really a policy issue. WPN will provide suggestions and UPSAG again will
make final determination.

Marking segments in field — Kathy has a list of several methods for monumenting the starting
points of road segments that could be used depending on landowners and logistics: GPS,
odometers, paper base maps with notes, and photos. Julie Dieu said that after experimenting
with several different methods, they have found that putting metal tags on the base of
trees/stumps near the top of the cutslope is a good way to deal with this. Use aluminum nails.
Scratch info into tag, or use plastic tags and write on both sides (UV rays fade writing). The
group decided that several methods should be available and planned for, depending on the site
and any landowner constraints. As long as the method used for each monument is well-
documented, the use of multiple methods is not expected to be a problem.

Nancy Sturhan asked who will make changes to the WARSEM code. Marc McCalmon has been
designated as the person to do this. He worked on the original WARSEM code and currently
works for WDFW. There were some concerns about whether or not he would have time to do
this or if we needed an alternate person available. Nancy/Jenelle will work on scheduling this
with Tim Quinn (Marc’s boss). We anticipate 1 week of Marc’s time, in January or February.

Training Location - Several sites were discussed. Jenelle said it would be nice if we could use
one of the actual monitoring sites — maybe Skagit or Grays Harbor area — for training. Kathy
also mentioned a DNR-owned property near Seattle that was used for the WARSEM project that
might be available. We discussed that it might be hard to find an Eastside site that was snow-
free at time of training — may need to hit that site later in Spring, as the crews start to work on
that side.

Training Date — targeting February

How many DNR/UPSAG members and who can or do want to attend the training? Jenelle was
going to do some inquiry about who (from where) may want to attend. Curt said he may attend
one day. Kathy said up to 12 people in the field portion of the training is OK — as many as want
can attend the first day (classroom).

Julie Dieu mentioned that in her experience, having crew members train the next generation of
field crew was the most effective method (job shadow for a week or so — worked well).

4. QA/QC Program (Mary Raines)

Mary asked if the training materials and field protocols part of the QA/QC document or if they
are separate documents that reference the other? The group said either way would work as long
as they are integrated. Kathy and Mary are going to coordinate development, probably separate
documents which will tier off of each other. In response to a question by Mary, the QAPP
should include the methods and statistical tests for evaluating operator variability.





Jenelle expressed an expectation that the QA process will include methods for identifying and
correcting problems and errors at all levels in data collection and processing, and that tracking
operator variability throughout the process rather than just at the beginning and end of data
collection would be one way to do this. This suggestion will be taken into consideration during
the QAPP development if practical, but it is not specified in the contract.

5. Field Surveys (Kathy Dubé)

Site selection status — Sites have been identified but status is unclear. Jenelle is working on this.
UPSAG members may be able to help? Jenelle is going to follow-up and determine what needs
to happen to let WPN know which sites to sample.

Protocol needs to include how to determine what’s a road vs. a cat road. On Westside, rocked
vs. native can be helpful. Also, gradient over 18%.

6. Reporting

Kathy will have Specific Questions on Field Approach by Jan 3" — maybe a Draft Field Protocol.
Mary will have outline of QAPP by Jan 3. UPSAG Meeting is Jan 10"

Jenelle will provide a list of UPSAG meeting dates so we can plan monthly report submissions
(normally meetings are first Tuesday of each month; will let us know if different). We will plan
to send in monthly reports on last Tuesday of month.





WDNR Road Sub-Basin Scale Effectiveness Monitoring
Phase | Second Unit Meeting Notes

Date: March 31, 2006

Time: 8 AM

Purpose: Discuss any changes to field protocol necessary based on first two field sites
(S001, S002)

Personnel: Dan Thomas, Jesse Saunders, Matt Rourke, Brett Winterowd, Pete Malinak,

Karen Kuzis, Jenelle Black, Mary Raines, Kathy Dubé

Discussion Topics:
1. Any comments on delivery flowchart (attached file)? No — looks good, is working.

2. Changes to either the GPS data dictionaries or the paper data forms made during first

week (see Road Form short.xIs):

e New form (Road log) for keeping track of mileage on each road segment

completed.
Added Begin Reference Point ID on Reference Point form (GPS and paper)
Changed Road Name to text on Williamson’s data dictionary
Minor tweaks such as adding S002
Begin RP is set to “1” as a default — it can be easy to forget to input this number.
Dan will look into flagging this in a manner so it can’t be missed as easily.

3. GPS road line feature does not need to be run if there is a good road layer in GIS. Only
run a road line if it’s a new road (not on map) or the road layer looks obviously wrong
based on the orthophotos.

4. One item that is hard to rate in the field is road maintenance category. It’s hard
sometimes to determine what is “recent” in the field — within the last year? Last 5 years?
Discussed that recent maintenance is within last five years, and the objective is to break
out RMAP activities from normal maintenance. Normal maintenance includes surfacing,
grading, and ditch cleaning. Other BMPs includes anything else such as new culverts,
sediment traps, etc. that are intended to bring roads up to current/RMAP standards.

5. Vegetated ditchlines tended to trap quite a bit of sediment, but “vegetated” is not called
out as a separate ditch condition. (Kathy noted we don’t have much research data on this,
but it’s obvious if there is future research, this could change. Vegetated ditches do not
transport sediment in the same way as “stable” ditchlines. We group these conditions
under “stable” in the database.) Keep as “stable” for now.

6. At road intersections, note road junction road name in comments field on Reference Point
form.





7. At stream crossings with no culvert apparent (e.g. Humboldt, or a ford) we will put in a
new field called “Other/unknown” in the Drainage Structure Type field.

10.

Brett asked about surfacing in the situation where there was a lot of leaf litter/organic
matter over what used to be gravel. He recorded it at pitrun. We all agreed.

QA/QC going OK; checking records at end of day, and correcting items after conversion
to a shape file.

Deliverables for each unit includes (2 hard copies of each plus an electronic file where
applicable):

Copy of field maps (marked with your name - small maps as well as large map)

Copy of any data sheets (we used a few where the GPS wasn't recording satellites)
Report of road miles surveyed (road log - field form) so we know how many miles we
get paid for

Photos (hard copies and electronic)

Final Maps (Ted produces these - marked with intersection/culvert/drainage points,
streams, roads, project boundary - electronic file as well as hard copies)

Copy of GPS data files (convert to shape files and give to Ted - and Kathy will load
the road segment data into the road database to run WARSEM - only need electronic
copy of these)

11. It is most helpful to have completed the landowner interview BEFORE the field crews
are on the ground to get:

Keys,

Directions to field unit,

ROAD NAMES and GIS layers

Any access issues (or areas to be careful of)

Road maintenance levels





WDNR Road Sub-Basin Scale Effectiveness Monitoring Phase 11
Kickoff Meeting Minutes
Friday March 21, 2008 9 AM

Attendees (conference call): Jenelle Black, Julie Dieu, Kathy Dubé, Dawn Hitchens, Karen
Kuzis, Laura Vaugeois, Curt Veldhuisen

7. Introduction and Meeting Purpose

Purpose of meeting was to review the objectives and proposed methodology for Phase 11 of the
road sub-basin scale effectiveness monitoring project so contractor (WPN) and UPSAG
committee members have shared vision of how project will proceed.

8. Updates to Methods
a. Wetlands

Current protocol includes delivery to Type A and B wetlands. Jenelle mentioned that
there is a new wetland layer on the DNR website (date 12/2007) that Ted should use for
making field maps. She also mentioned that we should continue to note delivery to any
un-mapped but obvious typed wetlands that are apparent from the orthophoto coverage.
and make notes in the comment field during the inventory if there are wetlands we see on
the ground and we cannot easily determine if they are Typed wetlands or not. We will
discuss wetlands during training. There is interest from other CMER groups on the data
we are collecting pertaining to wetlands.

b. Roads next to streams
There was discussion of how to handle roads that run alongside streams and wetlands
(and through wetlands). Currently the protocol looks at delivery from drainage structures
(constructed or not) and includes some amount of delivery if a sediment plume ends
within 20 feet of a stream. Jenelle was concerned that we are not capturing any
information on roads that have dispersed runoff and may deliver some sediment.
Existing research and observations suggest that dispersed runoff may only transport
sediment 10-15 feet from road. Concern was also expressed that we remain consistent
with methodology from first set of sample units (Phase I). Consensus: An additional
delivery category will be added — category 5 — for road segments that would have been
classified no delivery (category 0) but that are along or through a stream or wetland and
the edge of the road tread is within 20 feet of a stream/floodplain or typed wetland. The
begin/end station and all other road attributes will be collected for these segments.

9. Site Selection/Landowner Contacts
a. Blue Mountains
Jenelle said that sites in the Blue Mountains area are tricky because there are cultivated
ag lands on the hilltops and some inter-fingering forest lands in valleys/north slopes.
Farm roads are commonly used for hauling, and are not being maintained as forest roads.
UPSAG decided not to include the forest roads in the monitoring; consequently many of
the potential units in this are have dropped out.

A-6





b. Description of site selection process for report
Jenelle will write a description of the site selection process that will be included either
within the text or within an appendix of the final report.

c. Procedure for sites in “December 2007 storm” area
We discussed the procedure to use for units within the area hit hard by the December
2007 storm (SW Washington). There is concern that there may be enough damage that
access either to the unit or on roads within the unit would be extremely difficult and
beyond what any of us had budgeted for (both slides and blowdown). The pros and cons
of sampling sooner (capture storm damage — but is it representative?) vs. later (storm
damaged roads may be freshly fixed, but more likely to be able to access roads) were
discussed. Consensus: Check with landowners of these sites soon to determine extent of
problem (possibly also look on the air photos UPSAG will be obtaining for the mass
wasting study?). Then check back with UPSAG to determine how to proceed.

d. Landowner letter
Jenelle has updated the landowner letter and will send it out Monday to landowners in
units we anticipate to be sampling soon — rest of landowners as they are identified.

10. Field Training/Testing Methods and Plan

a. Training currently scheduled for April 14-15 in units near Ellensburg

b. Then crews will complete 1-2 units in Ellensburg area (April 16-17...) with
Kathy/Jenelle/Karen available for ride-alongs.

c. Second Unit meeting after they complete these units and are still in area

d. First Variability Test at end of week (April 18). Kathy will run through roads selected
for testing to make sure any ambiguous items (such as weird road junctions) are cleared
up before test and will flag start/stop locations.

e. Training will include PowerPoint presentation and then field training (first with paper,
then GPS/Jamars). Will include last year’s training plus discussion of wetlands, roads
next to streams, any other revisions. OK to discuss differences between observers we
found from last year’s variability testing.

11. QA/QC Methods and Plan

a. Field Assistance Program (ride-alongs). Kathy/Jenelle/Karen — will ride along first week
of field sampling, also available second week as needed if questions (Jenelle gone April
21-22). Then ride along one day/sampling month with each crew member for duration.

b. Replicate surveys. Try to schedule several during first 2 weeks of inventory, plus others
throughout sampling season. Williamson crew found it helpful to do a quick check at the
beginning of each unit to confirm surfacing calls, any other issues they saw with unit.

c. Third Party QA/QC. Karen will do this. Objective is to make sure crew members are
following field methods and QA/QC protocols.

d. Data Cross-check. Each member checks data at end of day (issue with INFO not having
enough time last year — going too fast — will discuss with them). Also check at end of
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each unit; Kathy performs final QA/QC to ensure all data fields filled in, all photos,
maps, etc. are in file. Will use unit check off list as we did last time.

e. Will provide general feedback to crew members on areas of concern following first
variability test (no site specific information that could bias test at end of project).

f.  Will make sure notes from each replicate survey and field assistance program visit are
distributed to all crew members so they can see what items were discussed.

12. Field Crews

Have 5 field crews from Phase | plus one new field crew member (Amanda Ogden) to help
Williamson crews.

13. Sampling Plan
Sampling will start in units near Ellensburg in conjunction with training/testing. Many west side

units should be clear of snow and ready to go — we’ll be checking on access as noted in 3.c.
above. Williamson would like to go on Eastside units — will be checking snow/mud conditions.





WDNR Road Sub-Basin Scale Effectiveness Monitoring Phase 11
Second Unit Meeting Minutes
Friday May 23, 2008

Attendees Kathy Dube, Scott Hotchkiss, Pete Malinak, Jesse Saunders, Dan Thomas, Brett
Winterowd, (via conference call) Jenelle Black, Karen Kuzis

14. Introduction and Meeting Purpose

Purpose of meeting was to review the data collection procedures from the training, first, and
second sample unit, and discuss any issues that came up in field assistance visits or replicate
crew surveys to date.

15. Discussion
a. When is a skid trail vs. a road?
Contract says inventory roads, not skid trails (roads = driven on by logging trucks).
Sometimes the distinction is not obvious, particularly if skid trails are constructed/graded.
Came across examples in EO08 - unit was harvested in last 5 years — making skid trails more
obvious. The skid trail in question was graded and looked like a road for part of its length,
but like a skid trail for last half of length and has not received maintenance. The manual
says the roads only count if constructed to be driven on by trucks. Brent noted a reliable
factor for identifying roads vs. skid trails are the location of landings and slash piles. If there
is no landing at the end it probably wasn’t used as a road. Crews will have to use some
judgment in gray areas. The situation is most likely to arise in areas that have been
harvested more recently.

b. Spring and seeps were observed in numerous cut slopes — when is it a stream?

Some are obvious seeps starting in a cut slope and forming a channel downstream (often in
road ditch) which is then defined as gully. If there is an obvious upslope channel then it is a
stream.

The definition was more difficult where water was coming out a bit above the cut slope.
Kathy and the crews decided if the water and channel looks like it start is within 10-20 ft of
cut slope and is associated with the ground disturbance at the cut slope, it should be
classified as a seep. If the channel is further up the hill and cut into native material call it a
stream.

c. When should you note sediment delivery that is not necessarily related to the roads being
surveyed?

Jenelle observed a landing constructed on a spring complex that delivered and mitigation
measures weren’t working. She also noted skid trails constructed and filled in type 5
channels diverting water down skid trail to the stream. She had made notes of these
situations on the map. After consideration she thought we might not want to attribute non-
road related problems to specific landowners in notes or on the maps. Better approach
would be to keep a list of observed sediment delivery sources not necessarily related to
roads in a separate notebook and pass the information onto Kathy and Jenelle. If needed this
can be communicated to landowners informally by Jenelle and if similar conditions are
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observed in more than one location may be noted in the report as item for future
consideration. If we find sediment sources not related to roads keep notes on separate paper
don’t make specific notes on field forms and maps.

d. Surfacing
Remember to agree on surfacing at beginning of the unit.

e. Monuments
Put monument tags at the base of the trees — do not make them too obvious as targets.

f. Recording Non-Delivering Stream Adjacent Roads

Dan at INFO is concerned this was not included in the original Scope of Work and will
likely take more time especially in units with a high density of streams and wetlands. May
need a change on work order.

Kathy noted the 1% unit had two additional segments non delivering segments they had to
stop at 3 other segments measuring the distance. The 2" unit 2 segments which were
delivering and would be recorded anyway.

Jenelle noted if crews are driving along a road adjacent to stream they should be getting out
and looking at the stream/road adjacent to the stream to assess delivery anyway. Dan noted
if the segment is not delivering you don’t need to make a segment.

Dan also noted on the Westside wetlands dam water and there are lots of wetlands adjacent
to roads where they will need to add segments. Kathy noted the difference is adding

segments even if no delivery. Dan will evaluate how long it takes to add the new segments
to address Jenelle’s concern that they would have been stopping and looking at these areas

anyway.

Kathy noted a quick review showed 2,000 to 4,000 feet stream adjacent road in each unit.
The team will have a call with Dan after they complete the Hancock Unit (W043) next week
to discuss how much work this actually added.

g. Consistency Issue - Delivery
Kathy told the crews they need to get in the habitat of following the delivery flow chart to
stay consistent.

16. Other items discussed after meeting — field crews please note
a. Powerline roads
Issue came up in EOQ37 regarding powerline roads. Roads used just for powerline access are
not subject to DNR regulations. Roads used for both powerline and timber haul are. Jenelle
suggested checking with landowners in these units to determine which roads to survey/not
survey.

b. GPS point at end of road

Dan said he normally takes a GPS point at the end of the road to mark the end point of
survey for Ted.
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c. Blocked roads

Jenelle said field crews should remember protocol on blocked roads. Walk road out with
string box for 200 meters. 1f 90% veg cover on road, can stop. If less than 90% veg cover,
keep walking to end (or point where 90% cover for 200 meters). Note blockage, how far
you went/if vegetated on map.

17. Next Steps
Today the crews are heading to complete variability testing in Unit E083.

Next week (5/27 to 30) Info will sample WO043 (Hancock) and the following week (6/2 to 6/6)
they will be in Forks for Units SO07 and S005.

Williamson starting June 2" at a unit to be determined. Possibly E069? depending on
permissions.
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WDNR Road Sub-Basin Scale Effectiveness Monitoring Phase 11
Phase 1l Survey Completion Meeting Minutes
Thursday January 29, 2009
8 AM via conference call

Attendees Kathy Dube, Jesse Saunders, Dan Thomas, Brett Winterowd, Jenelle Black,
Karen Kuzis, Ted Hitzroth

Meeting Purpose

Purpose of meeting was to discuss sampling results, any issues that arose during the project and
the analysis of sample data required to meet project goals.

Items Discussed

1. Phase Il Field Sampling
a. Any issues or suggestions for next time? Any specific things noted in field that
should be considered for analysis of particular units (i.e., most roads were vegetated
so we didn’t survey very far; lots of pulled culverts)

e Add a new field in the non-delivering point file for presence of BMPs (some non-
delivering culverts didn’t deliver because landowners had done a great job with
BMPs - should be noted)

e Add a method to show if a road is not surveyed, and why. Note these roads on
field map, and why not surveyed (e.g., vegetated, blocked, not found on ground).
Add this information into GIS road layer (line feature attributes) and map. One
reason this is important is because number of stream crossings in GIS vs. found in
field is used to adjust miles of stream in unit (FFR metric)

e Logistics:

o Fro efficiency, define unit, contact landowners as far in advance as
possible.

o0 Good for field crews to know contacts, who has keys. Can be an issue
on Eastside where some landowners don’t know which locks are on
which gates.

e Training/documentation ideas:

0 Describe Eastern/Western WA road differences and how to classify
them (ditches, etc.)

o0 Definition of a stream, disconnected stream.

2. Post-Sampling Processing
a. Any issues or suggestions for next time?
e Add Point ID for non-delivering culverts
e Add lat/longitude into Access database for each point so that other users can
download into hand-held GPS units

3. QA/QC Protocols (training, management visits, replicate surveys/ride-alongs, crew

variability assessment)
a. Any issues or suggestions for next time?

A-12





e Make sure that field crews review data at end of day to help catch incorrect
entries (particularly stationing that’s way off)
e Training:

0 Stress how to define a stream in the field, and include training on
methods for disconnected streams.

o0 Include differences between Eastern and Western WA road
construction techniques and how to code (for example,
presence/absence of ditches, outsloped roads).

o Start field training with easier sites, then move onto more complex
sites

0 Maybe base training in Cle Elum area and include one field day on E
WA roads, one field day on W WA roads.

e Crew variability — might get better measure of variability if easier road segments
were used instead of confusing ones.

4. Data Analysis
a. Database Entry
e How to deal with new fields — stream adjacent — with 2006 data? Add new
field into Access database, populate with -8888 for 2006 data to indicate that
no data was collected in 2006
b. Selection of 4 square mile area for 2006 data units
o Jenelle will send a clipped coverage to Ted, Ted will send Kathy a file listing
points that are in/out of 4 square mile area.

At this point the call was ended and Kathy, Jenelle, and Karen discussed the following items on
Thursday February 5.

c. Database update:
e add fields for latitude/longitude for each point
e pull Qsecs 17-24 from 2006 data into separate data tables within database.

d. Statistical analysis (operator variability, Monitoring Design Table 10 Questions —
MQ1, MQ3, MQ4) — Alice is unpacking in her new location; she said that she can
do analysis at end of February.

5. Report Outline, Schedule
a. Proposed outline, work products

e Audience: assume there will be readers who do not know about CMER,
monitoring program.

e Intro — can get text from study design, RFP

e Map — just put dot for each unit to show general area

e Do not report results by unit in report (unit by unit summary in Access
database)

e Summarize results by region, large vs. small landowners

e Summary — list monitoring questions and summary answers

e Recommendations for future sampling events, scientific study. No policy
recommendations.
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b. Schedule — draft report end of February

6. CMER Presentation

Abstract due 2/18

Draft PowerPoint to Jenelle by 2/27 (review 3/2 in Olympia)
Final PowerPoint to Jenelle by 3/16

CMER Science Conference 3/18 — Kathy presents in Olympia
CMER meeting presentation April 28?

Pao0 o
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Appendix B. Quality Assurance Project Plan (QAPP)






The Quality Assurance Project Plan is available electronically on the data CD.





Appendix C. QA/QC Report






The QA/QC Report is available electronically on the data CD.





Appendix D. Field Protocol






The 2008 field protocol is available electronically on the data CD.





Questions Leading to a Forests & Fish Policy
Adaptive M anagement Recommendation to the Forest Practices Board

Project title: Road Sub-Basin Scale Effectiveness M onitoring Project
Report title: Washington Road Sub-Basin Scale Effectiveness M onitoring, First Sampling
Event (2006-2008) Report

1. Doesthe study inform arule, numeric target, performance target, or resource
objective?

The study evaluates whether forest roads meet the Numeric Targets for hydrologic

connectivity and sediment delivery to streams

2. Does the study inform the Forest Practices Rules, the Forest Practices Board
Manual guidelines, or SchedulesL-1 or L-2?

This study informs the following Schedule L-2 questions:

1. “Test the effectiveness of the roads program at disconnecting road drainage from the stream
network,” and

2. “Determine the effectiveness of road maintenance BMP on a site-scale and sub-basin scalein
meeting road sediment targets’ (note: this study addresses BMP effectiveness at the sub-basin,
but not the site scale)

3. Wasthe study carried out pursuant to CM ER scientific protocols (i.e., study
design, peer review)?

The study design and report followed all protocols, including UPSAG, CMER and Independent
Science Panel reviews & revision.

4. What doesthe study tell us? What doesthe study not tell us?

This study was designed to consist of three sequential sampling events to track the condition of
forest roads through the 15-20 year implementation period of Road Maintenance and
Abandonment Plans (RMAP) initiated in 2001. This report summarizes the findings of the first
sampling event, which was conducted in 2006 and 2008.

Road managers reported that over half of the sample units had at least 85 percent of road length
meeting post-RMAP standards. Across all samples, an average of 11 percent of the road length
was hydrologically connected to streams or wetlands, though much variability exists between
regions and blocks. Sixty two percent of the road samples met the regional performance target
for hydrologic connectivity and 88 percent of the samples met the sediment target. These are all
favorable results, given that they were observed less than half way through the RMAP
implementation period. Sediment delivery performance by sample block was statistically
correlated with progress toward RMAP standards. However, hydrologic connectivity was not
statistically related to progress toward rule standards, reflecting that connectivity targets are
difficult to achieve for roads located in areas of high stream density. The results of future





monitoring events (planned interval of five years) will identify what changes in road
performance result from additional road improvements.

Due to the sample selection protocol, approximately ninety-five percent of the roads sampled
were within large industrial and state or local government ownership. Although the study was
intended to incorporate roads owned by small forest landowners, their fragmented ownership
pattern seldom fit into the sub-basin-sized (i.e., 4 mi%) sample blocks. Development of a
companion study designed specifically to access and evaluate roads on small ownerships would
be needed to provide such a characterization.

This study did not address the following related issues:

a. It did not directly measure actual eroded sediment quantities delivered to surface water,
turbidity levels or biotic impacts, because they were outside the project scope.

b. It did not evaluate the effectiveness of road conditions at preventing sediment delivery from

landsliding.

c. Itdid not evaluate the effects of individual road practices because a sub-basin scale sampling

approach was chosen instead.
d. It did not evaluate the contents of or implementation of RMAP, which are regulatory issues.
e. It did not evaluate the implementation or effectiveness of fish passage at forest roads.

ol

underway, or recently completed?

. What istherelationship between this study and any othersthat may be planned,

This study is one of several studies in the CMER Work Plan conceived to evaluate the
effects of forest roads on watershed functions, as shown below:

Project Name

Project Status

Anticipated knowledge
to be gained

How will uncertainty
be reduced?

Mass Wasting
Effectiveness
Monitoring (Post
Mortem)

Report in CMER
review, ISPR
expected in early
2011

Establish relationship between
road maintenance conditions
and road landslide initiation

Understanding of road
sediment delivery via
landslide initiation

Road Surface Erosion
Model Validation
Project

In CMER Work Plan,
not yet scoped

Evaluate model’s ability to
predict sediment generation*

Improved confidence in
sediment delivery values

Road Site-Scale
Effectiveness
Monitoring Project

In CMER Work Plan,
not yet scoped

Quantify the effectiveness of
individual road treatments

Improved understanding
when applying individual
road maintenance treatments

Intensive watershed
monitoring.

In CMER Work Plan,
not yet scoped

Establish biologically based
performance targets for
sediment and connectivity

Understanding of how road
sediment affects biota

Extensive Fish Passage
Monitoring

Delayed. Study was
designed but needs
revision.

Determine status and trend of
fish passage on a regional
scale

Field verification of fish
passage work on forest roads






*The Washington Road Sediment Model used in this study was refined using all road research available in 2004. The
validation project would be most valuable if additional erosion models or new field research was available.

6. What isthe scientific bassthat underliestherule, numeric target, performance
target, or resource objective that the study informs? How much of an
incremental gain in understanding do the study results represent?

Performance Targets were developed using field data from Watershed Analyses and
similar road studies. This study revealed some uncertainty in existing targets and
indicated a wider range in road conditions than anticipated. Targets could be improved
with results of intensive watershed monitoring and/or outside research. This study
significantly improved knowledge of statewide forest road conditions, especially on
industrial ownerships.
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Washington State For est Practices Adaptive Management Program

The Washington State Forest Practices Board (FPB) has established an Adaptive
Management Program (AMP) by rule in accordance with the Forests & Fish Report
(FFR) and subsequent legislation. The purpose of this program is to:

Provide science-based recommendations and technical information to
assist the FPB 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 board may also use this program to adjust other rules
and guidance. (Forest Practices Rules, WAC 222-12-045(1)).

To provide the science needed to support adaptive management, the FPB established the
Cooperative Monitoring, Evaluation and Research (CMER) committee as a participant in
the program. The FPB empowered CMER to conduct research, effectiveness monitoring,
and validation monitoring in accordance with WAC 222-12-045 and Board Manual
Section 22.

Report Type and Disclaimer

This technical report contains scientific information from research or monitoring studies
that are designed to evaluate the effectiveness of the forest practices rules in achieving
one or more of the Forest and Fish performance goals, resource objectives, and/or
performance targets. The document was prepared for the Cooperative Monitoring,
Evaluation and Research Committee (CMER) and was intended to inform and support the
Forest and Fish Adaptive Management program. The project is part of the Type N
Amphibian Response Program, and was conducted under the oversight of the Landscape
and Wildlife Advisory Group.

This document was reviewed by CMER and was assessed through the Adaptive
Management Program’s independent scientific peer review process. CMER has approved
this document for distribution as an official CMER document. As a CMER document,
CMER is in consensus on the scientific merit of the document. However, any
conclusions, interpretations, or recommendations contained within this document are
those of the authors and may not reflect the views of all CMER members.

The Forest Practices Board, CMER, and all the participants in the Adaptive Management
Program hereby expressly disclaim all warranties of accuracy or fitness for any use of
this report other than for the Adaptive Management Program. Reliance on the contents of
this report by any persons or entities outside of the Adaptive Management Program
established by WAC 222-12-045 is solely at the risk of the user.
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Executive Summary

One of the major objectives of the Type N Experimental Buffer Treatment Study is to
investigate how different forest buffers surrounding non-fish-bearing streams may
influence stream-associated amphibian populations. Measures of genetic diversity and
genetic differentiation within and among amphibian populations can allow for species
identification, provide insight into trends in population size and identify the level of
migration among sites. Herein, we report baseline, pre-treatment measures of genetic
structure for three species of stream-associated amphibians: Coastal tailed frog (Ascaphus
truei), Cope’s giant salamander (Dicamptodon copei) and Coastal giant salamander
(Dicamptodon tenebrosus). We addressed four main objectives:

1) Classify giant salamander individuals to the correct species and identify
any hybrids

2) Estimate indices of genetic diversity for the three species at each sampled
basin

3) Test for significant differences by region, block and anticipated treatment
for any genetic diversity parameter

4) Determine genetic clusters for each species

We identified giant salamander individuals to species with high probabilities, and found
31 hybrids out of 1504 total sampled Dicamptodon individuals. However, no hybrid
individuals represented the current F; generation, suggesting hybridization is not
currently ongoing. Levels of genetic diversity (based on allelic richness and
heterozygosity) were high in Coastal tailed frogs and intermediate for Cope’s giant
salamander and Coastal giant salamander. Fourteen sites (out of 47 possible) had high
levels of inbreeding and/or evidence of declines, but no consistent patterns were found
among the three species. Effective population sizes varied greatly among species, with
very large sizes for Coastal tailed frogs (3000-7000), intermediate sizes for Cope’s giant
salamander (150-3150) and low sizes for Coastal giant salamanders (50-750). Genetic
parameters revealed no differences that would suggest biased results based on site
selection for any species, demonstrating that the approach for assigning treatments was
successful. Generally, no differences existed by region or block, with the notable
exception of Cope’s giant salamander, which had lower values of allelic richness,
heterozygosity, inbreeding coefficient and effective population size in the Olympics.
Finally, we detected geographically large genetic clusters (at a regional scale) for Coastal
tailed frogs and Coastal giant salamanders, consistent with their broad species range and
increased ability to disperse terrestrially. In contrast, Cope’s giant salamander had
geographically restricted genetic clusters, whereby individual sites often were genetically
distinct from nearby sites. However, degree of divergence varied by region, with a larger
cluster in the Olympics and the most restricted gene flow in the South Cascades.

Vi
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1. Introduction and Objectives

The Type N Experimental Buffer Treatment Study (hereafter the Type N Study)
has the primary objective of identifying how different harvest treatments influence the
biotic and physical resources and processes in non-fish-bearing streams, with the ultimate
goal of informing forest management about which buffer prescription(s) is(are) the most
effective in maintaining those processes and biotic resources. The Type N Study is
investigating four main categories of response variables including amphibian abundance
and genetic diversity, downstream fish abundance, export of nutrients, detritus and
macroinvertebrates and water temperature. The inclusion of amphibian variables is due
to several factors. Nearly 40% of all amphibian species are thought to be in decline and
are thus of conservation concern. Due to their apparent greater sensitivity to
environmental degradation when contrasted with other vertebrate groups, amphibians are
recognized as important indicators of ecosystem health (Stuart et al. 2004). Especially
pertinent to the goals of the Type N Study, amphibians are important trophic components
in stream ecosystems, comprising a large percentage of the vertebrate biomass in Pacific
Northwest streams (Bury et al. 1991). Therefore, forest practices that may influence
amphibian populations could subsequently alter entire stream assemblages. Studies
generally demonstrate a reduction in numbers of stream amphibians in managed stands
relative to old-growth (Corn and Bury 1989, Welsh 1990). However, other studies have
shown little effect of harvest on stream amphibians in second-growth forests (Diller and
Wallace 1999, Wilkins and Peterson 2000. Although factors such as sedimentation,
gradient, geology, and stream temperature have influenced abundance in the previous
studies, there is little consensus on the reasons for the differences in harvest effects on
stream amphibians. Therefore, there is need for carefully designed studies to test
different mechanisms that moderate amphibian response to harvest. Additionally,
previous studies have primarily been focused on assessing abundance of amphibians in
streams. However, stream amphibians are most easily detected as larvae (Spear and
Storfer 2008; Kroll et al. 2010), and larval numbers may not accurately represent adult
population status (Goldberg and Waits 2009). A high number of larval individuals could
be produced by only a few adults, and if this was the case, demographic studies would
conclude a large population size, when in reality the breeding population was low.
However, genetic data can assess levels of effective population size or reductions in
population size that are not immediately obvious demographically (Luikart et al. 1998,
Garza and Williamson 2001). As a result, we proposed molecular population genetic
studies to assess pre-treatment amphibian population status, as well as post-treatment
responses (Beebee 2005; Jehle and Arntzen 2005; Storfer et al. 2009). Coastal tailed
frogs (Ascaphustruel) and giant salamanders (Cope’s giant salamanders [Dicamptodon
copei] and Coastal giant salamanders [Dicamptodon tenebrosus]) were chosen as the
stream-associated amphibians for the focus of the baseline (pre-harvest) population
genetics portion of the Type N Study. Coastal tailed frogs and Cope’s giant salamanders
(hereafter the two focal species) were the two species originally designated in the Type N
Study design to be the focus of the genetic portion of this study as they were the only
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stream-associated amphibian species occurring over a geographic range encompassing all
study basins. However, identification and hybridization issues between the two species of
giant salamanders, as later explained, resulted in the default incorporation of Coastal
giant salamanders into the genetic analysis portion of the Type N Study.

Herein, we present the results of the amphibian genetic portion of the Type N
Study, to provide baseline data for comparisons with future post-treatment analyses.
Occurrence and abundance data are important to this study to provide an index of
immediate population response and numbers, but the inclusion of genetic data is
complementary because it provides a longer-term picture of population trends as well as
insight into future population viability. Specifically, genetic data are pertinent to this
study for the following reasons: (1) Both species of giant salamander are nearly
impossible to identify using exclusively morphology during their larval stages, hence
genetic markers are the best means of ensuring unambiguous identifications. (2)
Amphibian population samples are usually larval-biased, which can lead to errant
conclusions if one depends exclusively on abundance data. Multiple amphibian larvae
can be the offspring of one parent, and larvae typically suffer high mortality rates prior to
metamorphosis. Therefore, larval abundance estimates are unlikely to fairly represent
adult population size. (3) Measures of genetic diversity provide insight into the long-term
viability of a population. A population with low genetic diversity and a high level of
inbreeding may not be sustainable at the scale of tens to hundreds of generations.
Additionally, genetic diversity statistics can be used to detect changes in population size.
(4) Finally, genetic data can estimate the degree of gene flow across a study area. The
Type N Study design examines the effect of a treatment on a single basin, presumably
reflected by the amphibians resident in that basin. In this design is the implicit
assumption that individuals sampled post-treatment at that site were exposed to that
treatment and thus are not immigrants from another site. Measures of genetic
differentiation can be used to test this assumption. In addition, streams connected to
Type N treatment basins can be affected by harvest in those basins; analyzing gene flow
(and hence connectivity) among nearby streams can provide information of how the local
network of streams may be affected.

The population genetics portion of the Type N Study had four main objectives:

1) Correctly identify individual giant salamanders to species (Cope’s or Coastal) as
well as identify any hybrids between the two species that might confound results.

2) Generate measures of genetic diversity for each species for each Type N treatment
basin that would provide the baselines for comparisons to post-treatment data.
Changes in measures of genetic diversity such as allelic richness, heterozygosity
and effective population size can provide evidence for treatment effects that either
would not be immediately apparent or would be undetectable through
demographic measures.
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3) Examine whether significant a priori differences exist among regions, blocks and
treatments using measures of genetic diversity. As this study occurred before any
harvest treatments were applied, we expect no initial differences to exist.
However, it is critical that we determine that no initial differences exist
(especially by treatment), so we can ensure that any potential differences seen in
post-treatment analysis are not the result of any pre-existing conditions.

4) ldentify the genetic cluster (spatial extent of gene flow) for each species using
population clustering techniques. The genetic cluster will not only be useful for
identifying the correct spatial or geographic scale of management for each species
(i.e. stream, watershed, region etc.), but will also indicate whether treatments and
blocks are independent or connected by gene flow.

2. Materials and Methods
2.1 General Methods

2.1.1 Sample collection and study sites

In collaboration with the Washington Department of Fish and Wildlife (WDFW),
we collected tissues for genetic samples from three regions in western Washington: the
Olympics, Willapa Hills and South Cascades (Fig. 1). These were the physiographic
regions in the WDFW-developed Type N Study design; treatment basins were identified
within each region. Each treatment is being applied to an entire non-fish-bearing basin,
and four different treatments, grouped as study blocks, are being applied in the Type N
Study: an unharvested reference (or control), and three prescriptions that vary in the
length of the two-sided 50-foot wide stream buffer applied to each (one prescription has
buffer along 100% of the stream length, one has no buffer, and one has the current Forest
Practices Rules prescribed buffer (FF HCP, 2005), which approximates at least 50% of
the stream length). For the purposes of this study, basins were 1%, 2", or 3" order non-
fish-bearing basins defined as the area from the non-fish-bearing point of the stream
network upstream and including all headwaters of the stream network. One block (of the
four aforementioned treatments) was sampled in the Olympics (sites 363, 1099, 1197,
1236; Fig. 2), 2.5 blocks were sampled in the Willapa Hills (sites 2260, 2468, 3074,
3098, 3110, 3111, 3437, 3576, 3914, 5785; Fig. 3) and 1 block was sampled in the South
Cascades (sites 5378, 5595N, 5595S, 6000; Fig. 4). Table 1 lists all basins and their
respective treatments. An extensive site selection process was conducted over two years
to identify all non-fish-bearing basins meeting a priori selection criteria. Once all basins
meeting these criteria were identified researchers worked with landowners to determine
which basins were available for inclusion in the study as either a reference (not
harvested) or a treatment (harvested according to a specified prescription) basin. For a
detailed description of selection criteria and the site selection process see Mclntyre et al.
(2009). After determining a list of all suitable non-fish-bearing basins, sites were blocked





Spear et al.: Type N Amphibian Genetics 2011

based on geographic location (location within the Olympic, Willapa Hill or South
Cascade physiographic regions). The exception was in the Willapa Hills, where selection
of basins for blocks was restricted by unavoidable logistical issues (land ownership and
willingness of landowners to enact particular harvest treatments). As a result,
inconsistencies exist among blocks with regard to spatial proximity. However, genetic
cluster analyses will give insight into whether genetic differences exist within blocks that
need to be accounted for. Within each block, treatments were randomized unless
prevented by these same logistical constraints. We selected additional sites within the
Olympic and South Cascade regions to serve as sites for the genetic cluster analysis to
estimate genetic connectivity across the entire study area and within individual regions
(see Objective 4 for details). We did not need to sample additional cluster sites in the
Willapa Hills because we already had ten sites chosen for this region for the Type N
Study.

Up to 50 individuals each of Coastal tailed frog and Cope’s giant salamander
were sampled from each treatment basin. We chose this sample size to attain the level of
power required to confidently describe trends in genetic diversity, and in particular, to
provide a robust baseline with which to compare to future post-harvest sampling. At
nearby sites likely to be connected genetically (“cluster sites™), our desired sample size
was 30 individuals, as these sites would not be directly impacted by application of the
treatments to the study basins. Rather, we sampled cluster sites primarily to detect any
changes in extent or directionality of gene flow that might be altered by forest practice
harvest treatments applied to the study basins. Sampling occurred from 2006-2008.
WDFW crews sampled each basin consistently each year, utilizing two sampling methods
designed to detect both tailed frogs and giant salamanders. Sampling was conducted
diurnally between 0700 and 1900 h, from 7 July — 1 November. Light-touch sampling
was conducted along systematically selected stream reaches from the fish-end-point and
upstream along every tributary to the headwall. A minimum of 25% of the stream length
in each basin was sampled each year. Light-touch sampling involves turning all surface
cover objects within the stream channel that are small cobble-sized (64 mm) and larger
and visually searching for amphibians. Rubble-rouse sampling was conducted in 20 1-m
sample plots randomly placed in each of the first 20 10-m intervals above the fish end
point. Plots were restricted with block nets and intensively sampled by removing all
cover objects larger than small gravel, (=32 mm) and excavating down to 30 cm or
bedrock. For both methods, substrates were returned to their original positions. Every
effort was made to collect tissues from individuals distributed throughout the entire
stream network from the fish-end-point upstream and including all tributaries. Where
more than adequate numbers of amphibians were encountered, tissues were collected
from the first individual of each genus encountered within each 10-m stream reach. This
was important in the event that the two giant salamander species were differentially
distributed throughout the stream network. This was also done in an attempt to minimize
sampling full siblings. For example, when multiple tailed frogs were encountered in close
proximity, only the first individual encountered in the area was sampled. WSU crews
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also visited treatment basins that had low sample sizes in an attempt to increase sample
size. WSU crews used a protocol that used kick sampling and visual surveys to locate
individuals. WSU surveys started at the fish end point and continued upstream to the end
of the basin or until sufficient sample size was reached. Therefore, sites with low sample
size are likely to have actual low abundance as multiple sampling visits were conducted
at each site. While inter-annual differences may influence the data it is unlikely to result
in misleading genetic conclusions, as the pre-harvest sampling period (3 years) for the
two focal species is considerably shorter than the generation time of either species (7-8
years). We obtained tissue from larval tailed frogs and giant salamanders using tail clips
and we used mouth swabs (Goldberg et al. 2003) and toe clips to collect tissue from
metamorphosed tailed frogs. Finally, because Cope’s giant salamanders are difficult to
distinguish from Coastal giant salamanders in the field (Nussbaum 1976, Good 1989),
giant salamander samples included both Coastal and Cope’s giant salamanders, as
indicated by downstream genetic analyses. In fact, as previously stated, one of the four
main objectives of the genetics portion of the study was to correctly identify individual
giant salamanders to species. As a result, we included analyses for Coastal giant
salamanders.

2.1.2. Laboratory Methods

We extracted DNA from all tissue samples using the Qiagen DNEasy Tissue Kit
(Qiagen, Inc.). To develop microsatellite primers to use for genetic analyses, we sent
extracted DNA from tailed frogs collected from the Olympic region and from Cope’s
giant salamander collected from the South Cascades region to Ecogenics GmbH
molecular marker services. Ecogenics developed microsatellite primer sequences for 15
loci in each species. For the tailed frog samples, 13 loci could be easily amplified; the
remaining 2 could not be amplified consistently (Spear et al. 2008). For Cope’s giant
salamanders, we used 11 of the loci in analyses; the other 4 loci contained a number of
non-specific alleles that overlapped with alleles specific to Cope’s giant salamanders, and
thus led to unreliable scoring of genotypes. Additionally, nine of the Cope’s giant
salamander loci cross-amplified successfully in the Coastal giant salamander (Steele et al.
2008). We used multiplex PCR (polymerase chain reaction) amplification for both
species using the Qiagen Multiplex PCR kit (Qiagen Inc.). Multiplex PCR allowed us to
run PCR reactions for several microsatellite loci in the same mix, thereby reducing the
overall number of PCR reactions required to conduct the analyses. We describe the
specific PCR conditions and multiplex panels for both tailed frog and giant salamander
loci in Appendices 1-2. All PCR products were run on an ABI 3730 sequencer at the
Washington State University LBB1 core facility and then genotyped using GeneMapper
3.7 software (Applied Biosystems, Inc.).

2.1.3. Genetic Analyses

We formatted all genotypic data for the program CONVERT (Glaubitz 2004), which
in turn reformats data for a number of popular genetic programs, including those used in
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this study. We first tested that each locus conformed to Hardy-Weinberg expectations at
each sampling site. One primary assumption of Hardy-Weinberg equilibrium is random
mating across a population. For sites such as the individual streams for each Type N
study basin, this is a reasonable assumption and any deviations from Hardy-Weinberg
equilibrium might be due to processes such as inbreeding or substructure within streams,
either of which would be important to identify. We tested for Hardy-Weinberg
equilibrium using an exact test in GENEPOP v 3.4 (Raymond and Rousset 1995). Second,
we tested for linkage disequilibrium among loci. Linkage disequilibrium is an estimate of
statistical association among loci, which can be caused via physical linkage due to close
proximity on a chromosome or population processes related to drift or selection. Tests of
whether pairs of loci are in linkage disequilibrium are needed to ensure that each
microsatellite locus can be considered statistically independent. If alleles at any two of
the tested loci are significantly correlated with each other, then overall genetic results
may be biased. We also used GENEPOP to perform tests of linkage disequilibrium.

Further, we tested for presence of null alleles, which can occur with microsatellite
loci and produce misleading results. A null allele is an instance when a certain allele fails
to amplify, and as a result, leads to individuals with missing data (when null alleles are
homozygous) or an excess of apparent homozygotes that occur when the null allele is part
of a heterozygous pair. The most common reason for a null allele is when a mutation
occurs at the site that the microsatellite primer anneals to during PCR reactions. Thus,
the annealing site is “unrecognizable” to the primer and replication of that fragment
cannot occur. Such mutations are most likely in populations that have diverged from the
population that was used to develop the microsatellite markers. In our case, because
microsatellite development used individuals from only one region for each species, we
may encounter null alleles if the populations in the other regions have been genetically
isolated for some time. We estimated the occurrence of null alleles at each locus for each
site using the software FreeNA (Chapuis and Estoup 2007).
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Figure 1. Overview map of Type N study area with each region designated by a black
box. Background is a USGS Digital Elevation Model (DEM) with lighter colors as
higher elevations. White patches indicate background areas with zero elevation.
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Figure 2. Map of both Type N basin (sites 363, 1099, 1197 and 1236) and cluster sites
across the Olympic region. Text box and arrow represents assigned treatment for each
basin.
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Figure 3. Map of Type N basin sites across the Willapa Hills region. Text boxes with
areas indicate block and treatment types (number before dash is block number, followed
by treatment type).
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Figure 4. Map of Type N basins (sites 5378, 5595 N, 5595S, and 6000) and cluster sites
across the South Cascades region. Text box and arrow represents assigned treatment for
each basin.

For both tailed frogs and giant salamanders, most sampled individuals were
larvae; this increases the likelihood that full siblings were sampled. If a sample has a
proportionally large number of full siblings by chance, then sites may appear as inbred or
as subdivided from other populations, even if the population as a whole is randomly
mating and/or not subdivided. We identified full sibling pairs using a maximum
likelihood approach implemented in the software CoLoNY (Wang 2004). This method
was demonstrated to be appropriate for larval amphibians by Goldberg and Waits (2009).
We identified the number of full sibling pairs per site, and in such cases we only included
one family member for our analyses. Therefore, this method might create unequal
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sample sizes among basins, and as a result, we account for unequal sample sizes in our
estimates of genetic diversity (see Objective 2 methods).

2.2. Objective 1 Methods: Distinguishing giant salamander species

The first objective, determining the species identity of giant salamander samples,
used a method that did not require us to identify a priori “pure” individuals belonging to
each species. The program NEwWHYBRIDs (Anderson and Thompson 2002) can
accomplish this using a Bayesian method that assigns a posterior probability of an
individual belonging to each species. With 10 or more microsatellites, probabilities can
usually be assigned with very high probability (typically above 99%) if individuals are
pure bred. Therefore, this program allowed us to confidently distinguish Cope’s giant
salamander individuals from the Coastal giant salamander individuals. In addition, if
hybridization has occurred between the two species, the method can determine the
probability of different types of hybrids (F;, F», backcross Cope’s [BCp], or backcross
Coastal [BCp]). If any hybrids were observed, they were removed from the dataset and
were not analyzed further.

Table 1. List of Type N basins by region, experimental block and buffer treatment. UTM
coordinates are in NAD 83, Zone 10 and represent field verified fish end points for each
basin. Numbers are used to identify sites in figures of clustering analysis results
presented later in this report. FFR represents the current Forest Practices prescription
buffer.

# Basin/Site Region Block Treatment UTME UTMN
1 363 Olympic Olympic 100% 409832 5277868
2 1099 Olympic Olympic Reference 444753 5241629
3 1197 Olympic Olympic FFR 443819 5238402
4 1236 Olympic Olympic 0% 442850 5237549
14 2260 Willapa Hills Willapa 1 0% 433824 5184969
15 2468 Willapa Hills Willapa 2 100% 438413 5179481
16 3074 Willapa Hills Willapa 2 Reference 445225 5160174
17 3098 Willapa Hills Willapa 1 Reference 443721 5159250
18 3110 Willapa Hills Willapa 1 FFR 443750 5159054
19 3111 Willapa Hills Willapa 1 100% 444223 5158712
20 3437 Willapa Hills Willapa 2 FFR 442298 5148062
21 3576 Willapa Hills Willapa 2 0% 442297 5148060
22 3914 Willapa Hills Willapa 3 100% 469149 5135507
23 5785 Willapa Hills Willapa 3 Reference 470128 5132348
30 5378 South Cascades South Cascades Reference 577925 5073227
25 5595N South Cascades South Cascades 0% 557451 5058323
26 5595S South Cascades South Cascades FFR 557388 5058295
24 6000 South Cascades South Cascades 100% 574450 5061390
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2.3. Objective 2 Methods: Providing baseline levels of genetic diversity

2.3.1. Summary indices of genetic diversity

We estimated summary measures of genetic diversity for each sampled site for
each species. Specifically, we estimated allelic richness, observed and expected
heterozygosity and the inbreeding coefficient (Fis). Allelic richness is a measure of the
number of alleles present per locus per site corrected for the variance in sample sizes
among sites. Observed and expected heterozygosity are additional measures of diversity.
Expected heterozygosity is the percentage of heterozygotes that are expected to occur
based on Hardy-Weinberg equilibrium and the number of alleles present. Observed
heterozygosity is the percentage of heterozygotes that are actually found at the sampling
site. Fys is estimated based on the difference between observed and expected
heterozygosity in a population, and value significantly different from 0 suggests a
population is out of equilibrium. This metric ranges from -1 to 1, with positive values
indicative of some degree of inbreeding and negative values suggestive of outbreeding.
Values not different from zero suggest random mating. Finally, we estimated Fsr as a
measure of genetic diversity among sites, and assessed significance of pairwise Fsr
values. Fsr (range: 0-1) is positively correlated with differentiation, and thus low values
indicate sites that are similar genetically. All genetic diversity parameters were estimated
using either the software GDA (Lewis and Zaykin 2001) or FSTAT (Goudet 2001).

2.3.2. Estimate of effective population size

Effective population size (N¢) is a more meaningful metric of population viability
than census population size. Effective population size is a measure of the number of
breeding individuals in a population. Thus, a measure of effective population size can
provide insight into its long-term viability, as well as predict the rate of inbreeding and
loss of genetic diversity. We used a Brownian motion microsatellite model in MIGRATE
3.0.3 (Beerli 2008), which uses a coalescent approach (essentially following lineages
back in time) to estimate the parameter 0, which is equal to 4N, with L representing the
microsatellite mutation rate. While the exact microsatellite mutation rate for each locus
is unknown, a generally accepted estimate for microsatellites is 5 x 10 (Busch et al.
2007). However, it should be noted that mutation rate is only an estimate and likely
subject to error. This would influence the exact value of N, estimated, but would not
change the relative differences among sites. Therefore, from 6 we can estimate the
differences in effective population size among sites, as well as a 95% confidence interval
around the maximum likelihood estimate. Due to time limitations and memory
limitations we could not estimate migration rates among basins, so we ran each Type N
basin individually for each species to estimate effective population sizes. Each run
consisted of 10 short chains of 10,000 generations each (sampled every 20 generations)
and three long chains of 100,000 generations each (sampled every 20 generations). For
each chain, a burn-in length of 10,000 generations was discarded.
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The coalescent model used above represents historic effective population size.
To provide more recent estimate of effective population size, we used a technique based
on approximate Bayesian computation summarizing eight different metrics known as
OneSamp (Tallmon 2004, 2008). This method generates 50,000 simulations with the
same number of individuals and loci as the real population and with an initial effective
size chosen from a range specified by the user. Effective population sizes from simulated
populations that have similar summary statistics as the real population are accepted and
the final estimated N, is inferred from a weighted local regression of simulated values.
We always chose 2 as the lower limit of N, for simulations and the upper limit was
chosen based on the upper confidence limit of MIGRATE results.

2.3.3. Evidence for recent population declines

We used three tests to assess whether any sites had undergone recent declines in
effective population size. Specifically, we tested for: 1) significant heterozygosity excess
relative to equilibrium expectations (Cornuet and Luikart 1996); 2) shifted distribution of
allele frequencies (Luikart et al. 1998); and 3) M-ratios lower than those expected under
random mating (Garza and Williamson 2001). Heterozygosity excess is an ephemeral
pattern that can only be detected for the first several generations after a decline. While a
heterozygosity excess may seem counterintuitive, it initially occurs because allelic
diversity is lost faster than heterozygosity; this results in the appearance of greater
heterozygosity than expected based on the number of alleles in the population (Cornuet
and Luikart 1996). This method typically has low power unless declines are 90% or
greater (Cornuet and Luikart 1996) and thus detected declines are likely to be severe. We
assumed a two-phase mutation model with 10% multistep mutations. The choice of
mutation model can influence the result of heterozygosity excess test in a predictable
fashion (Cornuet and Luikart 1996). The two-phase model we use is the most
conservative test that is realistic for our microsatellite loci. We used a Wilcoxon sign-
rank test to detect significant excess in the software BOTTLENECK (Piry et al. 1999).

We also used BOTTLENECK to detect shifts in allelic distributions. Specifically, we
tested for deviations from the expected distribution of microsatellite allele frequency of
many rare alleles and few common alleles. As rare alleles are more likely to be lost
during a bottleneck event, a population that has been through a recent decline will have
an allele frequency distribution that is shifted so that common alleles occur at an even
greater frequency.

Finally, the M-ratio is the ratio of number of alleles (k) to allelic size range (r).
Allelic size range is simply the range in size of the microsatellite alleles that are
determined by an automated DNA sequencer. To illustrate, if the microsatellite repeat is
GATA and an individual has 8 repeats, their allele size would be 32. The allele size
range (r) thus reflects the variation in number of repeats across all individuals in a
population. The loss of alleles during a decline should be independent of allelic size, and
thus k should decline faster than r. M-ratios are best suited for detecting more severe
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declines over a longer period of time. Garza and Williamson (2001) suggested an overall
critical M-ratio of 0.68, below which populations can be considered bottlenecked.
However, sample size and effective population size can influence the critical value of the
M-ratio. Therefore we used the Critical M software to determine the correct critical
value for populations associated with Type N Study sites.

2.4. Objective 3 Methods: Testing for differences in genetic diversity among sites or
blocks

To identify any pre-existing significant differences in genetic parameters, we
conducted three comparisons of allelic richness, observed heterozygosity, Fs, and
effective population size (estimated through MIGRATE). We compared basins at three
levels: among regions, blocks and treatment types. We used FSTAT v 2.9.3 (Goudet
2001) to run comparisons of allelic richness, heterozygosity, and F;s using a
randomization procedure with 10,000 permutations to assess significance. If we detected
a significant difference by group for a variable, we tested all pairwise comparisons using
the same randomization procedure to identify the specific comparisons that were
significant after Bonferroni correction. We compared values for both estimates of
effective population size using an ANOVA. To meet ANOVA assumptions, we
conducted tests for normality using the R package normtest. If normality assumptions
were violated, we log-transformed the variables and tested whether this corrected
deviations from normality. For this test, if we detected a significant effect with the
ANOVA, we used a t-test with a Bonferroni correction to assess which pairwise
comparisons were different from each other. Second, we used simulations and population
genetic expectations to predict the magnitude of decline necessary to detect changes in
genetic diversity. To model changes in allelic richness, we used a population genetic
simulator based on the current allelic diversity and number of loci of our data for each
species. The simulation consisted of one population for one generation, with the number
of loci and maximum number of alleles set to the specific values generated for each
species in this study. We assumed equal sex ratio and ran 999 simulations for a number
of population sizes. All simulations were run in EAsYPop 1.7 (Balloux 2001). To predict
change in heterozygosity, we used Wright’s equation for genetic drift (Wright 1969):

Hi = Ho[1-1/(2Ne)|

Where H; is the final heterozygosity, H, is the average heterozygosity of the study species
from this study, N is the effective population size, and t is the generation time (in this
case, 1). We used this equation for a range of possible effective population sizes. For
both allelic richness and heterozygosity, we estimated effect size and identified the
population size necessary to get a statistically significant result at the 0.05 level.
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2.5. Objective 4 Methods: Estimating genetic clusters

We collected samples at an additional number of sites proximal to treatment
basins to estimate the number and size of genetic clusters for each species. The genetic
cluster size represents the extent of gene flow across the study areas and elucidates how
dispersal may influence experimental results, thereby providing insight for spatial scale
of management. Based on preliminary data from the Olympics and South Cascades, we
predicted a maximum cluster size of 10-20 km for tailed frogs (Spear and Storfer 2008)
and less than 5 km for Cope’s giant salamander (Steele et al. 2009). The most important
variable for the cluster analysis was spatial proximity to previously selected treatment
basins. Therefore, we attempted to sample all accessible streams that were within 20 km
of all treatment basins, although this was exceeded if suitable sites were difficult to find.
We identified sites primarily by driving roads within the designated radius of Type N
treatment sites and stopping at all streams that appeared permanent and contained suitable
amphibian habitat (flowing water, riffles, pools, etc.). To maximize efficiency of
sampling, we attempted to obtain sufficient sample size in one survey, and thus sites were
only chosen if the focal species were found within the first 10-15 minutes. As our
primary goal for this objective was obtaining sufficient number of samples, we did not
standardize survey times or stream length, although most surveys lasted 1-2 hours and
covered 50-100 meters of stream length. We only conducted cluster site sampling for the
Olympics and South Cascades; however, the number of treatment basins sampled in the
Willapa Hills allowed for a cluster analysis of this region as well.

We used a Bayesian population clustering algorithm, STRUCTURE 2.3.1 (Pritchard
et al. 2000) as our primary tool to determine genetic cluster size. This analysis allows us
to deduce which sites are exchanging migrants and thus estimate the spatial scale of gene
flow. Additionally, conducting this analysis for each study region will allow us to infer
whether the extent of gene flow varies across the entire Type N Study area. In
STRUCTURE, log likelihood values for each run at a hypothesized K (number of clusters)
are used to determine the most likely number of population groupings. However,
estimating K by raw likelihood values can be problematic because as K increases,
likelihood values tend to plateau after the true K is reached with slight improvements in
value (Evanno et al. 2005). Therefore, choosing a clustering group based solely on the
highest likelihood value may not make biological sense. To address this, Evanno et al.
(2005) developed a method that estimated 4K, the second order rate of change, to identify
the value of K that had the greatest increase in likelihood with the lowest variance. The
one problem with this method is that it does not allow for the evaluation of K = 1, since
AK cannot be estimated for this value. However, if K truly equals one, then iterations
assuming K = 2 will assign individuals to each cluster equally.

Finally, STRUCTURE often creates hierarchical subdivisions; clusters identified in
one run of the program can often be further subdivided in a subsequent run that only
includes sites that belong to the initial cluster. As a result, we ran additional iterations of
STRUCTURE for all identified clusters until the program indicated that a group of sites
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equaled 1 cluster, or when K equaled the number of sites in the run. All STRUCTURE
results will be presented as bar plots by sampling site. Different clusters are denoted in
the bar plots by different colors and the probability that individuals at a site assign to a
particular cluster is determined by the amount of that color at each site in the bar plot. For
each value of K we ran five replicates. Each replicate consisted of 100,000 iterations
with 10,000 burn-in runs, which was sufficient for convergence in our dataset. For each
hierarchical analysis, we used a range of K ranging from 1-10. We used an Analysis of
Molecular Variance (AMOVA,; Excoffier et al. 1992) to verify the hierarchical clusters
indicated by STRUCTURE. An AMOVA is simply an ANOVA based on genetic data. In
particular, the analysis partitions the amount of genetic variation due to between groups,
individual sites within groups, and individuals within sites. Additionally, the analysis
tests the significance of each component. If we have clustered sites into the proper
genetic groups, then variation among groups should be a greater percentage than
variation among sites within groups. AMOVA analyses were implemented in the
software ARLEQUIN 3.1.1 (Excoffier et al. 2005).

3. Results and Conclusions

3.1. Objective 1 — Dicamptodon species identification and hybrids

We are able to assign individuals to either pure species group with high
probability (98% of individuals that were assigned to either species had a probability
greater than 0.90). As expected, we identified both species of giant salamanders at sites
in the South Cascades and Willapa Hills (Table 2). We did not detect Coastal giant
salamanders in the Olympics, which is consistent with previous observations from that
region and the documented range limit for Coastal giant salamanders (Welsh 2005).
Interestingly, the northern Willapa Hills site numbers 2260 and 2468 (Fig. 3) contained
only Cope’s giant salamanders, which suggests the species boundary of Coastal giant
salamanders is at the Willapa River. A geographic trend in species composition also
seems to occur in the Willapas (Fig. 3). Sites centrally located (3098/3110/3111) and in
the southeast (3914/5785) were predominantly Coastal giant salamanders, whereas the
southwest pair of sites (3437/3576) were dominated by Cope’s giant salamanders.

We also detected 31 hybrid individuals, almost exclusively in the Willapa Hills.
Four hybrid categories were possible: F; (offspring of pure Cope’s and Coastal), F,
(offspring of two hybrid individuals), backcross to Cope’s (offspring of hybrid individual
and pure Cope’s) and backcross to Coastal (offspring of hybrid individual and pure
Coastal). We detected 31 hybrid individuals belonging to only two of these hybrid types:
F, (26) and backcross to Cope’s (5), with the majority in the F, type. This means that we
have no evidence for hybridization between the two species in the current generation. The
posterior probabilities of the assigned F, hybrids ranged between 0.48-0.99. Eighteen of
the 26 putative hybrids had posterior probabilities 0.75 or greater. Therefore, some of
our assigned hybrids may be misidentified, but the majority had high posterior
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probabilities for the F; classification. Although we cannot say when in the past this
hybridization occurred, it is possible that it resulted from recent droughts that may have
forced increased contact between the two species in the Willapa Hills. Consistent with
this hypothesis is the fact that WDFW personnel have observed over 50 post-
metamorphic D. copei during this time period. Nonetheless, this analysis clearly suggests
that hybrid offspring are viable with a possible differential in mating success among
hybrid types.

The presence of the two species in several treatment sites may complicate our
ability to interpret post-treatment results, but it also provides opportunities for additional
insight. Potentially the biggest challenge is the disparity in numbers between the two
species, and how some of the Willapa sites are arranged into blocks. The Willipa 2 block
is completely composed of sites that are dominated by Cope’s giant salamanders and thus
this block should provide inference for this species. However, the Willapa 1 block is
composed of one site (2260) with exclusively Cope’s giant salamanders, while the other 3
basins in this block have a greater abundance of Coastal giant salamanders. This could
cause a problem after experimental treatment, particularly if a significant change occurs
in 2260 but not the other 3 sites; that is, treatment effects may be confounded if the two
giant salamander species respond differently to disturbance. We have little reason to
believe that hybridization will greatly affect experimental results, as low numbers of
hybrids were present, and introgression appears to be historic and not ongoing. It will be
interesting, however, to see whether the relative abundance of species or number and type
of hybrids changes from the observed baseline levels in post-treatment samples.

Table 2. Numbers of giant salamander individuals belonging to four classes: pure Cope’s
giant salamanders, pure Coastal giant salamanders, F, hybrids, and backcross to Cope’s
hybrids (Bccope).

Region Site Copes Coastal F, BcCepe Total
Olympics 363 31 0 0 0 31
1099 62 0 0 0 62
1197 28 0 0 0 28
1236 44 0 0 0 44
Total 165 0 0 0 165
Willapa Hills 2260 96 0 0 0 96
2468 59 0 0 0 59
3074 21 4 0 0 25
3098 12 41 0 0 53
3110 22 78 2 2 104
3111 22 137 5 0 164
3437 67 5 1 3 76
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Region Site Copes Coastal F, BcCepe Total
3576 37 16 6 0 59
3914 6 71 6 0 83
5785 28 40 5 0 73
Total 370 392 25 5 792
South
Cascades 5595N 19 66 0 0 85
5595S 69 102 1 0 172
5378 52 31 0 0 83
6000 100 107 0 0 207
Total 240 306 1 0 547
Grand
Total 775 698 26 5 1504

3.2. Equilibrium tests, presence of null alleles and sibling estimation

While these results do not clearly fit one of the study objectives, the analyses are
necessary to ensure the data do not violate assumptions of analyses that are contained in
the following sections.

3.2.1. Coastal tailed frogs

Tailed frogs were collected at 15 of the 18 total Type N basins, with no frogs
found at 363, 5595N and 5595S despite multiple collecting visits. We found that despite
a large number of larval individuals, relatively few full siblings were detected (Table 3).
Eighty to 95% of all sampled individuals were from different families, which likely partly
reflects the WDFW approach of non-proximate sampling of sequential individuals. Little
evidence exists of a relationship between sample size and number of siblings, as the total
number of individuals explained only 13% of variation in the number of sibling
individuals (Fig. 5). This suggests that the difference in the number of samples collected
at sites is representative of the actual differences in census size. In other words, large
sample sizes at some sites (such as 5785, 3110, etc.) are not simply due to sampling many
related individuals.

We detected deviations from Hardy-Weinberg equilibrium at several sites for 4
loci: Al4, A2, A29 and A3. Sites out of Hardy-Weinberg equilibrium at these loci
displayed a clear geographic pattern, with A14 and A29 out of equilibrium at South
Cascades sites and A2 and A3 out of equilibrium at the Willapa Hills sites. For each of
these loci, the Hardy-Weinberg deviations are most likely due to the presence of null
alleles at each locus from individuals in the respective regions. Specifically, across the
South Cascades, Al14 had an estimated 18% of alleles characterized as null, with 27% for
locus A29. Similarly, within the Willapa Hills region, 18% of alleles were null for A2
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and 10% for A3. Other than these locus/region pairs, we found no other evidence of null
alleles. Because the presence of null alleles can provide misleading estimates of genetic
diversity parameters, we eliminated A14 and A29 for South Cascades sites and A2 and
A3 for Willapa Hills sites from further analyses. In addition, because we conducted
statistical tests among all 3 regions for genetic diversity parameters, we only used the 9
loci the three regions had in common for estimation of allelic richness, heterozygosity
and inbreeding. However, this reduced number of loci should still be sufficient for
detecting significant changes in genetic diversity.

The fact that no evidence existed for null alleles in the Olympic region (the area
used to sample individuals for marker development) strongly suggests that null alleles are
due to mutation as described in the methods. This result also implies that tailed frogs on
the Olympic Peninsula are genetically divergent from other tailed frog populations and
have not regularly exchanged migrants in the recent past. This is consistent with findings
from Nielson et al. (2006) who examined genetic variation in tailed frogs with allozyme
and mitochondrial DNA markers (less variable genetic markers best used for historical
inference) and found that Olympic sites were significantly divergent from Cascade sites.
In fact, Nielson et al. (2006) argue that the Olympic population should be considered an
Evolutionarily Significant Unit (ESU), which designates a lineage that contains genetic
diversity unique to that population. In particular, they demonstrated that Olympic tailed
frogs formed a monophyletic mitochondrial lineage (i.e. Olympic sites share a common
ancestor that is not shared with any other site) and had high allozyme differences from
other regions, including a unique allozyme allele only found in the Olympics.
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Table 3. Sibling results and genetic diversity measures for Coastal tailed frogs at Type N
Study basins. N is total sample size, Family # represents the number of unique families
sampled at the site, A, is allelic richness, He is expected heterozygosity, H, is observed
heterozygosity, Fis is the inbreeding coefficient (* indicates significant after Bonferroni
correction; adjusted p-value = 0.003), and N is effective population size (derived from 6,
assuming a mutation rate of 0.005), along with the 95% confidence interval. Ne was
estimated through either a coalescent approach (MIGRATE) or approximate Bayesian
computation (ONESAMP).

Basin N Family# A H H.  F, MIGRATEN, ONESAMPN,
1099 42 41 1121 09 0.86 0.05 4750 (4300-5050) 24 (16-36)
1197 24 19 996 0.88 0.92 -0.04 3550(3250-3900) 214 (122-552)

1236 15 12 989 09 091 -0.01 3500(3100-4000) 44 (31-110)

2260 50 46 1044 0.86 0.84 0.02 2700(2500-2850) 28(21-38)

2468 33 27 10.52 0.87 0.85 0.03 4600(42504950) 7572(2182-76162)
3074 26 23 1199 0.9 0.86 0.04 7500(6850-8250)29676 (4653-1794483)
3098 26 22 11.79 091 0.86 0.06 5700(5100-6350) 3729(1209-31533
3110 54 51 125 091 0.84 0.08% 6750(6350-7150) 5175(1256-38934)
3111 54 52 11.76 0.9 0.86 0.06* 6350(6000-6750)29292(5318-1220356)
3437 39 34 1222 0.9 0.88 0.03 9450(8750-10150) 4721(1195-35933
3576 48 42 1191 0.9 0.89 0.01 7300(6850-7750) 57(34-94)

3914 25 24 1195 0.9 0.89 0.01 8450(7800-9150) 15971 (2849-345476)
5785 6l 52 12.37 0.91 0.89 0.03 7700(7250-8100) 0.19(0.18-0.20)
5378 28 24 1198 0.85 0.82 0.02 6100(5600-6700) 1254285 (0-infinity)

o
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0.85 0.84 0.02 4300(4000-4600) 0.38(0.36-0.4)
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Figure 5. Relationship between number of individuals eliminated from data set as
siblings and total sample size for Coastal tailed frogs.

Tests for linkage disequilibrium revealed that loci can be considered independent.
No locus pair was significantly out of equilibrium at more than 2 or 3 sites (out of 47
total sampled sites). If two loci were truly statistically linked, we would expect to see
disequilibrium for that pair at a majority of the 47 sites. As a result, once we accounted
for null alleles, all loci used for tailed frogs are consistent with Hardy-Weinberg
expectations and can be considered statistically independent, and thus are useful for
further analyses.

3.2.2. Cope’s giant salamanders

Cope’s giant salamanders were collected at all Type N Study basins. In contrast
to tailed frogs, full siblings often comprised a large portion of the total individuals of
Cope’s giant salamanders sampled (Table 4). Though broad variation existed in the
number of siblings per site, the number of unique families at a basin averaged only 76%
(compared to 88% for tailed frogs). The higher number of siblings may reflect
fundamentally different microhabitat use than what was observed in tailed frog; we often
found giant salamanders in low-flow areas including pools and under large debris, and
their occurrence in such areas may reflect more sedentary behavior. Additionally, the
number of full sibling groups is dependent on sample size for Cope’s giant salamander.
Extra siblings range from 0-34 per site, and total sample size explains 67% of the
variation in sibling individuals (Fig. 6). Thus, the more total individuals that are
sampled, the greater the likelihood that additional siblings will be sampled.
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In general, all 11 loci conform to Hardy-Weinberg expectations, as each locus
was in equilibrium at most sampling sites. However, 5 loci at basin 6000 violated
equilibrium assumptions. This suggests that non-random mating is occurring, though the
specific mechanism is unknown and could range from populations substructure to

assortative mating Similarly, evidence of linkage disequilibrium among several locus
pairs was found only at site 6000, again likely due to non-random mating. Finally, we
found no evidence of null alleles at any loci for any region, and as such, all loci are

included for further analyses.

Table 4. Sibling results and genetic diversity measures for Cope’s giant salamanders at
Type N Study basins. N is total sample size, Family # represents the number of unique
families at the site, A, is allelic richness, He is expected heterozygosity, H, is observed

heterozygosity, Fs is the inbreeding coefficient (* indicates significant after Bonferroni
correction; adjusted p-value =0.003), and N, is effective population size (derived from
0, assuming a mutation rate of 0.005), along with the 95% confidence intervals. N. was
estimated through either a coalescent approach (MIGRATE) or approximate Bayesian

computation (ONESAMP).

Basin N  Familyz A H, H, F,. _ MIGRATEN, ONESAMPN,
363 31 17 3.03 0.54 0.48 0.12  150(120-155)  48(30-159)
1099 62 46 401 0.65 0.63 0 450 (440-500) 157 (104-425)
1197 28 17 3.92 0.66 0.65 0.01  300(275-350) 17 (14-32)
1236 44 29 3.92 0.64 0.65 2001 300(265-315) 26 (18-55)
2260 96 62 4.75 0.74 0.71 0.05  600(585-650) 188 (118-529)
2468 59 47 4.94 0.75 0.66 0.12%  600(575-650) 363 (207-1304)
3074 21 17 6.14 0.85 0.8 0.06 2250(2000-2550) 44 (29-93)
3098 12 11 6.13 0.83 0.77 0.08 3150(2750-3600)  26(18-61)
3110 22 14 5.93 0.82 0.81 0.01  2400(2100-2700) 36 (26-69)
3111 22 18 6.39 0.86 0.78 0.09% 3200(2900-3600) 67 (40-155)
3437 67 41 6.56 0.88 0.84 0.04 1800 (1700-1950) 3592 (276-2381)
3576 37 33 6.18 0.85 0.75 0.12% 1250 (1150-1350) 126 (71-355)
3914 6 6 5.84 0.8 0.74 0.09  1150(950-1450)  10(7-18)
5785 28 23 6.23 0.85 0.75 0.11% 2750 (2500-3000) 742 (365-2947)
5595N 19 16 5.58 0.83 0.75 0.09* 1950(1750-2200) 36 (25-80)
55958 69 62 5.66 0.83 0.76 0.09%  700(650-750) 170 (88-524)
5378 52 37 1.14 0.69 0.66 0.04  400(350-415)  122(60-370)
6000 100 81 5.44 0.8 0.74 0.09* 1050 (1000-1100) 2798 (883-24298)
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Figure 6. Relationship between number of individuals eliminated from data set as
siblings and total sample size for Cope’s giant salamanders.

3.2.3. Coastal giant salamanders

We detected high proportions of siblings across most sites for Coastal giant
salamanders (Table 5). The average proportion of unique families was only 55%, and
site 3110 had only 25% unrelated individuals. Furthermore, the number of siblings was
strongly related to sample size, as r’> = 0.91 (Figure 7), suggesting that high individual
sample sizes will include many sibling pairs. The high number of sibling individuals
may be related to moderately large clutch sizes, up to 200 eggs (Welsh 2005) which are
larger than those laid by Cope’s giant salamanders (average of 60; Jones and Bury 2005).

Three loci were consistently out of Hardy-Weinberg equilibrium at multiple sites.
These loci were D05, D07, and D23. Additionally, basins 3914 and 6000 were out of
Hardy-Weinberg equilibrium at several other loci besides the three above. As with basin
6000 for the Cope’s giant salamander, the likely reason for equilibrium deviations is non-
random mating, although the mechanism is unclear. Estimation of null alleles indicated
that loci D05, D07 and D23 had high (>0.10) proportions of null alleles, likely resulting
in deviations from equilibrium of those loci. Thus, these three loci were excluded from
further analyses, leading to the use of 6 total loci for Coastal giant salamanders.
Therefore, we probably have less power to detect changes in Coastal giant salamanders as
compared to the other two species. Finally, no evidence existed of linkage disequilibrium
among locus pairs.
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Table 5. Sibling results and genetic diversity measures for Coastal giant salamanders at
Type N Study basins. N is total sample size, Family # represents the number of unique
families at the site, A, is allelic richness, He is expected heterozygosity, H, is observed
heterozygosity, Fis is the inbreeding coefficient (* indicates significant after Bonferroni
correction; adjusted p-value = 0.004), and N is effective population size (derived from 6,
assuming a mutation rate of 0.005), with the 95% confidence intervals. N. was estimated
through either a coalescent approach (MIGRATE) or approximate Bayesian computation

(ONESAMP).

Basin N FamilyZ A H, H, F, MIGRATEN, ONESAMPN,
3074 4 4 3.83 0.67 0.79 -0.21 600 (400-1050) 5(4-7)
3098 41 14 3.82 0.68 0.67 0.01 550(450-650)  31(23-72)
3110 78 20 3.38 0.61 0.62 -0.02 350(300-400) 56 (35-156)
3111 137 53 3.96 0.69 0.65 0.07 500 (450-550) 347 (154-1085)
3437 5 4 2.33 0.4 0.54 042 50(40-75) 7(5-13)
3576 16 10  3.68 0.7 0.56 0.19 550(450-650)  18(12-39)
3914 71 43 3.79 0.67 0.51 0.25* 650(600-700) 455(188-1996)
5785 40 23 3.75 0.67 0.61 0.1 400(350-450) 106(59-388)
5595N 66 35 3.26 0.57 0.49 0.14* 350(300-400) 120(72-572)
55958 102 53 3.42 0.63 0.63 0 450(400-465)  99(62-332)
5378 31 14 2.67 0.43 0.42 0.02 200(190-255)  17(12-44)
6000 107 56  4.43 0.74 0.69 0.07 750(700-800) 2260 (739-1582)
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Figure 7. Relationship between number of individuals eliminated from data set as
siblings and total sample size for the Coastal giant salamander.

3.3. Objective 2: Measures of genetic diversity and population size
3.3.1. Coastal tailed frogs

A. Summary measures of genetic diversity

Levels of genetic diversity in all Coastal tailed frog populations sampled were
high (Table 3). The mean number of alleles per locus per site (once corrected for sample
size) was greater than 11, and average expected and observed heterozygosity of 0.89 and
0.87, respectively. Since the observed heterozygosity was lower than the expected value,
a positive, but low Fs, averaging 0.03, was estimated. However, only two basins had Fs
values significantly greater than zero: 3110 and 3111. These two basins are adjacent,
suggesting an unknown common cause. These high levels of F;s must be considered in
analysis of post-treatment genetic data, such that if significant levels of inbreeding are
observed post-harvest at 3110 and 3111, it may be due to a prexisting condition.
Significant Fst values primarily corresponded to regional differences (Appendix 3),
although there were some significant differences between sites within the Olympics and
Willapa Hills, suggesting that genetic diversity is primarily apportioned by region.

Tailed frogs are an ancient lineage that has no closely related extant frog lineage
to which to compare as to whether these levels of genetic diversity are typical. Similar
high levels of heterozygosity and allelic richness are seen in the Rocky Mountain tailed
frog (Spear 2008), so our results are at least consistent between the two tailed frog
species. However, comparison with microsatellite studies among other frog species
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suggests that these observed levels of diversity are much higher than expected for frogs in
general. Ficetola et al. (2007) summarized 16 studies of frog microsatellite genetic
diversity, and only one had levels of genetic diversity similar to that documented here.
Most studies reported a mean allelic richness of 4-7 and heterozygosity of 0.4-0.6
(although differing sample sizes could lead to some differences in allelic richness). The
high diversity detected in tailed frogs may reflect their long evolutionary history (a long
time has been available to accumulate new alleles).

B. Effective population size

Based on coalescent MIGRATE analyses, tailed frogs appear to have very high
effective population sizes across the entire study area, numbering between 3000-9000
(Table 3). Comparison with recent estimates of N (based on ONESAMP) demonstrates
that many sites have similar or greater values as compared to the coalescent analysis.
This is particularly true in the Willapa Hills region, where most sites have very high
sizes. The Olympic region has significantly lower recent population sizes (based on non-
overlap of confidence intervals), as well as sites 2260 and 3576 in the Willapas. Finally,
sites 5785 and 6000 had extremely low sizes (less than 1). However, despite the
differences in the two methods, it is clear that tailed frogs generally have a high effective
population sizes Effective population size is often much smaller than the census
population size, so the census population sizes associated with these N, estimates are
probably much larger. High effective population sizes undoubtedly play a large role in
the high genetic diversity observed in these populations. High effective population sizes
serve to buffer populations against loss of alleles due to inbreeding and genetic drift.
Therefore, because such populations are less likely to undergo genetic changes due to
drift, even small detected changes in post-treatment estimates of genetic diversity could
reflect a strong treatment effect. However, smaller sizes in the Olympics suggest this
area might respond to treatment effects of smaller magnitude, and sites 5785 and 6000
should be evaluated carefully due to the apparent current loss of Ne.

Table 6. Population bottleneck results for Coastal tailed frogs. H. is the actual expected
heterozygosity, Heq is the expected heterozygosity under the assumed two-phase mutation
model, and p-value is for the significance test of heterzygosity excess. Italics represent
significant values.

Basin He Heq p-value Shifted? M-ratio M-crit
1099 0.91 0.89 0.0026 normal 0.841 0.612
1197 0.90 0.88 0.0199 normal 0.712 0.520
1236 0.91 0.89 0.0003 normal 0.709 0.441
2260 0.88 0.89 0.4155 normal 0.738 0.656
2468 0.89 0.89 0.7935 normal 0.676 0.547
3074 0.91 0.90 0.3501 normal 0.679 0.473
3098 0.91 0.91 0.2886 normal 0.728 0.493
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Basin He Heg p-value Shifted? M-ratio M-crit
3110 0.92 0.91 0.0034 normal 0.812 0.615
3111 0.92 0.91 0.0024 normal 0.821 0.621
3437 0.91 0.91 0.4492 normal 0.769 0.522
3576 0.91 0.91 0.1602 normal 0.774 0.580
3914 0.91 0.90 0.0615 normal 0.714 0.469
5785 0.92 0.92 0.0415 normal 0.840 0.610
5378 0.86 0.90 0.1602 normal 0.689 0.502
6000 0.86 0.87 0.2597 normal 0.879 0.617

C. Declines in effective population size

We detected evidence of significant heterozygosity excess at 4 basins, but no
evidence of declines due to shifted allele distributions or M-ratios (Table 6). The four
basins with significant heterozygosity excess were 1099, 1236, 3110 and 3111.

However, it is puzzling why these sites should not also have shifted allele distributions or
low M-ratios. A likely confounding factor is migration. Bottleneck analyses assume
closed populations, which is clearly not the case with tailed frogs, which have high levels
of gene flow. Busch et al. (2007) conducted a study of kangaroo rats that had recently
undergone a known demographic decline, but did not display signatures of bottlenecks
using these three tests. They attributed this result to migration among their study sites,
which would replenish rare alleles and obscure a bottleneck signature. Pope et al. (2000)
used a simulation, based on a stepping stone migration model (which assumes that
individuals only move to the closest suitable patch), to show that high migration could
lead to heterozygosity excess, and lead to a false positive of population bottleneck.
However, this explanation is somewhat unsatisfactory. This is because all basins have
high migration rates and if high migration alone was contributing to false positives, we
would expect all sites to display heterozygosity excess. Furthermore, the sites with
significant heterozygosity excess also had some independent evidence of reduced size.
Specifically, the significant inbreeding coefficient detected at 3110 and 3111 could be
consistent with a very recent decline, and 1099 and 1236 have lower effective population
sizes than the average. Obviously, none of these possibilities are compelling, and as such
we cannot conclusively determine whether recent declines have occurred. Including the
post-treatment samples in the future will be much more insightful, as temporal
comparisons should be more sensitive to demographic changes (Luikart et al. 1998).

3.3.2. Cope’s giant salamanders

A. Summary measures of genetic diversity

Overall, levels of genetic diversity in Cope’s giant salamanders were lower than
those documented for tailed frogs. Average allelic richness across all basins was 5.
Expected heterozygosity and observed heterozygosity were 0.77 and 0.72, respectively.
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Due to the deficiency of heterozygotes, a positive Fis with an average value of 0.07 was
found. Several individual basins had significantly high Fs values, including: 2468, 3111,
3576, 5785, 5595N, 5595S and 6000. No strong geographic pattern appears to exist
among sites with significant inbreeding, with the potential exception of 3 sites in the
South Cascades. However, Steele et al. (2009) sampled 11 sites in the South Cascades in
an area between sites 5595N, 5595S and 6000, and these sites displayed a low Fs, so
inbreeding does not seem uniformly distributed across the South Cascades region. Based
on available data, Cope’s giant salamanders appear to be primarily restricted to streams
even as adults (Jones and Corn 1989), and the higher numbers of siblings detected
suggests that individuals may not move frequently. Such limited mobility and observed
proximity of full siblings could lead to an intrinsically higher prevalence of inbreeding
than a species with a life history that promotes greater mobility. Pairwise measures of
genetic differentiation (Appendix 4) indicate that almost all Cope’s giant salamanders
sampled at Type N basins are differentiated from one another. This suggests that if
population sizes become small, Cope’s giant salamanders are especially vulnerable to
erosion of genetic diversity.

Overall, the genetic diversity of Cope’s giant salamander is similar to that found
in a number of other population genetic studies done primarily with ambystomatid
salamanders (the salamander family thought to be most closely related to Dicamptodon).
Such studies have found levels of heterozygosity ranging from 0.3-0.7 and a pattern of
significant levels of Fis in some, but not all, sites sampled (Spear et al. 2006, Eastman et
al. 2007, Giordano et al. 2007, Chandler and Zamudio 2008, Purrenhage et al. 2009).
The level of heterozygosity is much higher than observed values (0-0.244) in a
population of Coastal giant salamanders in British Columbia (Curtis and Taylor 2003),
although this population likely underwent a historic population bottleneck due to recent
colonization after glaciations (Steele et al. 2006). Thus, Cope’s giant salamander seems
to have maintained a higher level of diversity relative to founder populations of D.
tenebrosus.

B. Effective population sizes

The estimated effective population sizes based on coalescent analyses for Cope’s
giant salamander per site are much lower than those documented for tailed frogs (on
average about 1/5 of tailed frog population sizes) and highly variable across sites (150-
3150). In general, current effective sizes are significantly lower than the historic sizes,
and most sites have N less than 200. There is also much more consistency among sites
for Cope’s giant salamander as compared to tailed frogs. Interestingly, sites 5785 and
6000 have the highest population size for Cope’s giant salamanders, but extremely low
for tailed frogs. Overall, we should expect smaller effective population sizes for Cope’s
giant salamander than for tailed frogs due to the former's more restricted habitat
requirements (i.e. the post-metamorphic stages of tailed frogs can use terrestrial habitats,
whereas most Cope’s giant salamander adults are restricted to the stream environment).
A geographic pattern seems to exist to the magnitude of effective population size.
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Cope’s giant salamanders reach their highest population size in the Willapa Hills and
South Cascades and the lowest in the Olympics. This is contrary to expectations because
Cope’s giant salamanders are sympatric with Coastal giant salamanders in the Willapa
Hills and South Cascades and may experience competition. This result also suggests that
Olympic populations are more susceptible to genetic and demographic changes than in
other areas, although the Olympic sites have a lower average Fys, which could be due to
behavioral avoidance of inbreeding due to prolonged small population sizes, a hypothesis
in need of further testing. Finally, in comparison to tailed frogs, it appears that Cope’s
giant salamanders have been more susceptible to recent declines across their range,
although it is unclear whether this is due to population subdivision or declines at each
site.

Table 7. Population bottleneck results for Cope’s giant salamanders. He is the actual
expected heterozygosity, Heq is the expected heterozygosity under the assumed two-phase
mutation model, and p-value is for the significance test of heterzygosity excess. Italics
represent significant values.

Basin He Hey  p-value Shifted? M-ratio  M-crit

363 0.543 0573 0.6812 normal 0.955 0.718
1099 0.66 0.71 0.9966 normal 0.833 0.706
1197 0.66 0.69 0.5508 normal 0.846 0.669
1236 0.64 0.68 0.5508 normal 0.870 0.700
2260 0.74 0.74 0.1826 normal 0.868 0.714
2468 0.75 0.75 0.2065 normal 0.817 0.701
3074 0.85 0.84 0.1602 normal 0.723 0.536
3098 0.83 0.83 0.1826 normal 0.692 0.432
3110 0.82 0.82 0.4155 normal 0.699 0.501
3111 0.86 0.87 0.6177 normal 0.764 0.514
3437 0.88 0.86 0.0002 normal 0.894 0.659
3576 0.85 0.83 0.2065 normal 0.807 0.657
3914 0.88 0.88 0.2783 normal 0.583 0.448
5785 0.85 0.87 0.3823 normal 0.718 0.568

5595N 0.83 0.83 0.2324 normal 0.718 0.538
5595S 0.83 0.84 0.6499 normal 0.876 0.712
5378 0.69 0.76 0.9939 normal 0.656 0.699
6000 0.80 0.87 0.9919 normal 0.724 0.723

C. Declines in effective population size

No widespread evidence exists for recent population declines across the Type N
basins for Cope’s giant salamanders (Table 7), in contrast to expectations based on
effective population size estimates. Only two sites had a significant result for any of the
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three bottleneck tests: 3437 had significant heterozygosity excess and 5378 had a low M-
ratio. Basin 3437 had a high M-ratio and a normal allelic distribution, in contrast to the
heterozygosity excess results. Due to their reliance on the stream environment, Cope’s
giant salamanders are more likely to follow a stepping-stone dispersal strategy, and thus
stepping-stone migration to 3437 could potentially have led to the observed false positive
(Pope et al. 2000). However, the explanation for the low M-ratio at 5378 is much more
straight-forward. This site does not have a heterozygosity excess; in fact it has a strong
heterozygote deficit. Low M-ratios without a corresponding heterozygosity excess is
evidence of a more historic decline (Garza and Williamson 2001). Basin 6000 has a M-
ratio that is barely above the critical level, and also has a heterozygote deficit. Finally,
the sites of the Olympic peninsula all have strong heterozygote deficits (although higher
M-ratios), suggesting historically low population sizes in this area as well. This is also
consistent with the lower effective population sizes estimated across the Olympics and
South Cascades.

3.3.3. Coastal giant salamanders

A. Summary measures of genetic diversity

Average values of genetic diversity in Coastal giant salamanders were lower than
Cope’s giant salamanders (average allelic richness = 3.5, average expected
heterozygosity = 0.62 and average observed heterozygosity = 0.60) (Table 5). However,
the levels of heterozygosity described here are much higher than a previous study of
Coastal giant salamanders in British Columbia, which ranged from 0-0.244 (Curtis and
Taylor 2003), although the BC population is a recent colonization, as described
previously. Levels of Fis were variable among sites, with 3 sites actually showing
negative values (which indicates outbreeding, or mating among individuals less related
than random), but two sites had significantly positive inbreeding (3914 and 5595N).
Based on Fsr values, sites 3110 and 3111 were among the most differentiated, but there
were several site comparisons between the Willapa Hills and South Cascades that have
low Fst values and thus low differentiation (Appendix 5). Note that sites 3074 and 3437
often had high Fsr, but values were not significant due to very low sample sizes and thus
low power. It is somewhat surprising that Coastal giant salamanders would have lower
levels of diversity than Cope’s giant salamanders due to the greater dispersal capability of
Coastal giant salamanders, which theoretically should reduce genetic drift and
corresponding loss of alleles. Also surprising is the variability in Fis, especially among
sites that are very close together. Basin pairs 3110/3111 and 5595N/5595S are adjacent
to each other, but have quite different inbreeding coefficients from each other, although
the site pairs are not differentiated from each other. In addition, these results suggest that
this variability must be considered in the post-treatment analysis.
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B. Effective population sizes

The effective population sizes of Coastal giant salamanders associated with the
respective treatment sites are much smaller than those found for either tailed frogs or
Cope’s giant salamanders, averaging only 450 based on the coalescent analyses, or
roughly one third the mean value for Cope’s giant salamanders. Current effective sizes
are generally lower, with most sites less than 150. As with Cope’s giant salamander, site
6000 has the highest population size. The overall low N¢ is consistent with the high
number of siblings detected for Coastal giant salamanders, which already demonstrates
that census size is misleading for this species. The small population sizes may be largely
due to late Pleistocene glaciations, as Steele and Storfer (2006) concluded that the area
around the Columbia River valley was a refugium for this species, and populations
expanded from this small refugium when glaciers receded. We would expect that
population size would be small in a refugial area, and that perhaps local population sizes
have not grown considerably since this historic bottleneck. However, presumably the
glacial history should have affected Cope’s giant salamander and tailed frogs similarly,
but low population sizes are not seen for these species. Currently, these lower estimates
of effective population size suggest that if Type N treatments do have a strong impact on
stream amphibian populations, we might expect to see the greatest genetic change in
Coastal giant salamanders.

C. Declines in effective population size

Widespread evidence of population declines based on M-ratios as well as two
sites that had shifted allelic distributions was observed (Table 8). However, no
significant heterozygosity excess was found at any sites, and only site 3437 had even a
trend of heterozygosity excess. Interestingly, basin 3437 was the only site that had a
significant heterozygosity excess for Cope’s giant salamanders as well, suggesting that
some recent event led to declines in giant salamanders in general at that site. Overall,
however, strong evidence exists that Coastal giant salamanders in southern Washington
have undergone a decline in the past, and that populations have not recovered, as
indicated by low allelic diversity, low effective population sizes, heterozygote
deficiencies and low M-ratios. These results underscore the possibility that this species
may be particularly vulnerable to negative impacts due to chronically low population
sizes in this region.
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Table 8. Population bottleneck results for the Coastal giant salamander. He is the actual
expected heterozygosity, Heq is the expected heterozygosity under the assumed two-phase
mutation model, and p-value is for the significance test of heterzygosity excess. Italics
represent significant values.

Basin He Hey  p-value Shifted? M-ratio M-crit
3074 0.81 0.81  0.5000 shifted 0.474 0.436
3098 0.68 0.72  0.6563 normal 0.688 0.588
3110 0.61 0.69 0.9766 normal 0.423 0.637
3111 0.69 0.84  1.0000 normal 0.660 0.677

3437 0.61 0.59 0.1563  shifted 0.621 0.708
3576 0.70 0.70 0.5781 normal 0.474 0.551
3914 0.67 0.79 0.9219  normal 0.753 0.667
5785 0.67 0.72 0.9609  normal 0.569 0.642

5595N  0.57 0.69 0.7813 normal 0.575 0.667
5595S  0.63 0.68 0.9219 normal 0.560 0.679
5378 0.64 0.72 0.9375  normal 0.590 0.642
6000 0.74 0.85 0.9766 normal 0.610 0.679

3.4. Objective 3. Comparison of genetic diversity measures among groups
3.4.1. Coastal tailed frogs

A. Comparison among physiographic regions

Little evidence was found for differences among the three physiographic regions
in measures of genetic diversity (Table 9). No significant differences were found in
allelic richness, inbreeding coefficient or effective population size. The only significant
difference is due to observed heterozygosity, although the magnitude of difference among
the three regions was not large. Post-hoc pairwise analyses showed that the significant
result was due to greater heterozygosity in the Olympics compared to the South Cascades
(p=0.037), and that the Willapa Hills was not significantly different from either the
Olympics or South Cascades. We have evidence from null alleles and previous work
(Nielson et al. 2006) that the three physiographic regions are represented by distinct
evolutionary populations; thus it is interesting that whereas allelic frequencies differ
between the regions, genetic diversity does not. In all likelihood, this stems from the
high effective population sizes observed, which limit changes in genetic diversity caused
by drift. Therefore, the different physiographic regions can be considered as replicates
with respect to measures of genetic diversity for Coastal tailed frogs.
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Table 9. Comparison of genetic diversity measures among regions for Coastal tailed
frogs. Abbreviations are as in Table 3. Values under each measure represent the average
for that region, with parentheses indicating the standard deviation. P-value represents the
result of the permutation comparison test (for A, Ho, and Fis) or ANOVA (for Ng).

Italics represent a significant value. Note that due to deviations from normality, tests for
differences among ONESAMP N, values were log-transformed for ANOVA analysis;
averages of raw values are presented in the table.

Region A, H, Fis MIGRATE N, ONESAMP N,

Olympics 10.35(0.74)  0.885(0.03) 0.016(0.05) 3933 (708) 94 (104)

Willapa Hills  11.745(0.71)  0.865(0.02) 0.037(0.02) 6650 (1948) 9622 (11490)
South Cascades ~ 11.724(0.36) 0.834(0.01)  0.021(0)  5200(1273) 627143 (886913)

p-value 0.058 0.027 0.555 0.089 0.638

B. Comparison among blocks

Not surprisingly, the results for the block comparison were very similar to the
regional comparison, as two of the blocks were the same as the regions (Olympics, South
Cascades) (Table 10). Again, the only measure that was significantly different was
observed heterozygosity. The significant result was based not only on a lower value in
the South Cascades than the Olympics (p-value = 0.037), but also on a lower
heterozygosity in the South Cascades than the Willapa 3 pair (p-value = 0.035). No other
pairwise comparisons were significantly different for observed heterozygosity. Thus, we
can primarily consider the blocks to be replicates, and more importantly, the only two
complete blocks in which tailed frogs were found in all four treatments (Willapa 1 and
Willapa 2) are not significantly different for any parameter.

Table 10. Comparison of genetic diversity measures among blocks for Coastal tailed
frogs. Abbreviations are as in Table 3. Values under each measure represent the average
for that region, with parentheses indicating the standard deviation. P-value represents the
result of the permutation comparison test (for A, Ho, and Fis) or ANOVA (for Ng).

Italics represent a significant value. Note that due to deviations from normality, tests for
differences among ONESAMP N, values were log-transformed for ANOVA analysis;
averages of raw values are presented in the table.

Block A, Ho Fis MIGRATEN.  ONESAMP N.
Olympic 10.35(0.74)  0.885(0.03) 0.016(0.05) 3933 (708) 94 (104)
Willapa 1 11.624(0.86)  0.848 (0.01) 0.053(0.03) 5375 (1835) 9556 (13335)
Willapa 2 11.66 (0.77)  0.873(0.02) 0.026(0.01) 7212(1993) 10506 (13150)
Willapa 3 12.157 (0.30) 0.89 (0) 0.022 (0.01) 8075 (530) 7986 (11293)

South Cascades  11.724(0.36) 0.834(0.01)  0.021(0)  5200(1273) 627143 (886913)
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Block A, H, Fis MIGRATE N, ONESAMP N,
p-value 0.134 0.024 0.537 0.072 0.761

C. Comparison among anticipated treatments

Among anticipated treatment types, no differences were found in any genetic
diversity parameter (Table 11), including observed heterozygosity. This important result
indicates that the sites chosen for different treatments are statistically equivalent with
respect to levels of genetic diversity. Thus, we can be reasonably confident that any
significant post-treatment effects in genetic diversity are due to that treatment and not due
to confounding site-specific factor(s). Variance was low for measures of allelic richness
and heterozygosity, but higher for Fis and Ne. Thus, allelic richness and heterozygosity
might be the most likely variables to detect statistical treatment effects. However,
simulations suggest that a large reduction in effective population size is necessary to
detect changes in allelic richness and heterozygosity. A reduction to an effective
population size of 34 or lower is necessary to significantly reduce the number of alleles in
one generation, and the reduction would have to be to seven individuals for a statistically
significant change in heterozygosity in one generation. Thus, allelic richness is more
likely to respond to a population change than heterozygosity, but there would still have to
be a severe bottleneck given the large effective population sizes in tailed frogs. Thus,
more subtle genetic measures, such as increasing proportion of full siblings, might be a
better immediate measure of treatment effects. If a change in genetic diversity is
detected, it would be a rather unequivocal signature of a strong change in the population.

Table 11. Comparison of genetic diversity measures among anticipated treatments for
Coastal tailed frogs. Abbreviations are as in Table 3. Values under each measure
represent the average for that region, with parentheses indicating the standard deviation.
P-value represents the result of the permutation comparison test (for A;, Ho, and Fis) or
ANOVA (for Ng). Italics represent a significant value. Note that due to deviations from
normality, tests for differences among ONESAMP N values were log-transformed for
ANOVA analysis; averages of raw values are presented in the table.

Anticipated
Treatment A, H, Fis MIGRATE N, ONESAMP N,
reference 11.867 (0.42) 0.865(0.02) 0.039(0.02) 6350(1244) 257543 (557334)
100% 11.515(0.63) 0.863(0.02) 0.017(0.01) 5925(1911) 13209 (12550)
FFR 11.428 (1.39) 0.867(0.04) 0.039(0.05) 6583 (2954) 3370 (2743)
0% 10.745(1.04) 0.872(0.04) 0.014(0.02) 4500 (2458) 43 (15)
p-value 0.384 0.981 0.466 0.598 0.750
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3.4.2. Cope’s giant salamanders

A. Comparison among regions

Significant differences existed in all genetic diversity measures among regions for
Cope’s giant salamanders (Table 12), with the exception of recent effective population
size. These differences were all due to lower levels of all measures for basins on the
Olympic Peninsula. Significant differences existed for all variables in pairwise
comparisons between the Olympics and Willapa Hills (allelic richness p-value = 0.001,
heterozygosity p-value = 0.001, Fs p-value = 0.02, historic N p-value = 0.0004), but not
for any comparisons between the Olympics and South Cascades or between the Willapa
Hills and South Cascades. Interestingly, the Olympics had a lower level of inbreeding,
despite having uniformly lower allelic richness, lower heterozygosity and lower effective
population sizes. Generally, low levels of these three parameters would be associated
with higher inbreeding coefficients. This discrepancy may be explained by evolved
behavioral avoidance of inbreeding due to prolonged small population sizes, as
mentioned previously. Nonetheless, it appears that the Olympic Peninsula cannot be
considered a replicate for genetic diversity measures in the Type N Study, and highlights
the importance of the paired sampling approach of the study to disentangle regional
effects.

Table 12. Comparison of genetic diversity measures among regions for Cope’s giant
salamanders. Abbreviations are as in Table 3. Values under each measure represent the
average for that region, with parentheses indicating the standard deviation. P-value
represents the result of the permutation comparison test (for A,, Ho, and Fis) or ANOVA
(for N¢). Italics represent a significant value. Note that due to deviations from normality,
tests for differences among ONESAMP N, values were log-transformed for ANOVA
analysis; averages of raw values are presented in the table.

MIGRATE ONESAMP
Region A, H, Fis N, N,
Olympics 3.722(0.46) 0.625(0.08) 0.018(0.06) 300 (122) 62 (65)
Willapa Hills 5.909 (0.60) 0.748 (0.05) 0.077 (0.04) 1915 (984) 219 (261)
South Cascades  5.204 (0.72) 0.732(0.05) 0.079(0.02) 1025(671) 781 (1345)
p-value 0.0018 0.0109 0.0429 0.012535 0.315

B. Comparison among blocks

Results of among block comparisons demonstrated that allelic richness and
historic effective population size were significantly different among blocks (Table 13).
Pairwise comparison of the Olympic block and Willapa 1 block was significant (p =
0.002), as well as between Olympic block and Willapa 2 (p = 0.001). There were no
significant pairwise comparisons after Bonferroni correction (adjusted p-value = 0.005)
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for Ne, although Olympic v. Willapa 1 (p-value = 0.02) and Olympic v. Willapa 2 (p-
value = 0.02) were significantly different if multiple comparisons were not accounted for.
No differences existed between the South Cascades block and any of the Willapa Hills
blocks.

Table 13. Comparison of genetic diversity measures among blocks for Cope’s giant
salamanders. Abbreviations are as in Table 3. Values under each measure represent the
average for that region, with parentheses indicating the standard deviation. P-value
represents the result of the permutation comparison test (for A,, Ho, and Fis) or ANOVA
(for N¢). Italics represent a significant value. Note that due to deviations from normality,
tests for differences among ONESAMP N, values were log-transformed for ANOVA
analysis; averages of raw values are presented in the table.

ONESAMP
Block A, Ho Fis MIGRATE N, N.
Olympic 3.722(0.46)  0.625(0.08) 0.018(0.06) 300 (122) 62 (65)
Willapa 1 5.801(0.73) 0.741(0.04) 0.053(0.04) 2338 (1215) 79 (75)
Willapa 2 5.954(0.70) 0.754 (0.08) 0.087(0.04)  1475(712) 136 (811)
Willapa 3 6.034(0.28)  0.75(0.01)  0.109(0.01) 1950(1131) 376 (518)
South Cascades  5.204(0.72) 0.732(0.05) 0.079 (0.02)  1025(671) 781 (1345)
p-value 0.0142 0.1602 0.0699 0.03516 0.491

C. Comparison among anticipated treatments

As with tailed frogs, no significant differences were found in genetic diversity
among anticipated treatment types (Table 14). Therefore, no pre-existing conditions
appear to exist that might bias overall comparisons among pre- and post-treatment. Once
again, allelic richness and heterozygosity have the lowest variance within treatments,
although the variance is slightly higher than seen in tailed frogs. This could mean that
treatment effects will be easier to detect in tailed frogs. In fact, simulations indicate that
effective size would need to decrease to 12 for a detectable change in allelic richness and
only two individuals to detect a change in heterozygosity. However, on average,
effective sizes are smaller in giant salamanders, and thus a strong treatment effect may be
more likely to be detected in giant salamanders as the proportion of population reduction
would be smaller than in tailed frogs.
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Table 14. Comparison of genetic diversity measures among treatments for Cope’s giant
salamanders. Abbreviations are as in Table 3. Values under each measure represent the
average for that region, with parentheses indicating the standard deviation. P-value
represents the result of the permutation comparison test (for A,, Ho, and Fis) or ANOVA
(for N¢). Italics represent a significant value. Note that due to deviations from normality,
tests for differences among ONESAMP N, values were log-transformed for ANOVA

analysis; averages of raw values are presented in the table.

ONESAMP
Anticipated Treatment A, H, Fis MIGRATE N, N,
reference 5.33 (1.15) 0.701 (0.07)  0.049 (0.04) 1800 (1295) 218 (298)
100% 5.129(1.29) 0.695(0.12) 0.099 (0.02) 1230 (1171) 657 (1205)
FFR 5.516(1.13) 0.779(0.08) 0.055 (0.04) 1300 (970) 204 (268)
0% 5.108 (0.99) 0.711(0.05) 0.063(0.06) 1025 (733) 94 (77)
p-value 0.9433 0.3162 0.3575 0.425461 0.944

3.4.3. Coastal giant salamanders

A. Comparison between regions

As no Coastal giant salamanders were detected in the Olympics in this study, our
regional comparison was restricted to the Willapa Hills and South Cascades. The only
significant difference between the two was in historic Ne, which, though low in both
regions, was higher in the Willapa Hills (Table 15).

Table 15. Comparison of genetic diversity measures between regions for the Coastal
giant salamander. Abbreviations are as in Table 3. Values under each measure represent
the average for that region, with parentheses indicating the standard deviation. P-value
represents the result of the permutation comparison test (for A,, Ho, and Fis) or ANOVA
(for N¢). Italics represent a significant value. Note that due to deviations from normality,
tests for differences among ONESAMP N, values were log-transformed for ANOVA
analysis; averages of raw values are presented in the table.

MIGRATE ONESAMP
Region A, H, Fis N, N,
Willapa Hills 3.57(0.53) 0.604 (0.09) 0.097 (0.22) 456 (192) 128 (174)
South Cascades  3.444 (0.73) 0.602 (0.12) 0.056(0.06) 438(232) 624 (1092)
p-value 0.760 0.983 0.596 0.022 0.311

B. Comparison among blocks

No significant differences were found for any genetic diversity parameter for
Coastal giant salamanders, despite some large differences in Fis (Table 16). Thus, this
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statistical technique may have low power to detect differences in the inbreeding
coefficient; low power does not seem to be a problem for the other measures of genetic
diversity across the three species. Lower power might be expected for this species
because of the lower number of loci used. Overall, though, it appears that the blocks can
be considered replicates for genetic diversity for Coastal giant salamanders.

Table 16. Comparison of genetic diversity measures among blocks for the Coastal giant
salamander. Abbreviations are as in Table 3. Values under each measure represent the
average for that region, with parentheses indicating the standard deviation. P-value
represents the result of the permutation comparison test (for A,, Ho, and Fis) or ANOVA
(for N¢). Italics represent a significant value. Note that due to deviations from normality,
tests for differences among ONESAMP N, values were log-transformed for ANOVA
analysis; averages of raw values are presented in the table.

MIGRATE ONESAMP

Block A, Ho Fis N. N.
Willapa 1 3.722(0.3)  0.645(0.03)  0.04(0.05)  467(104) 145 (176)
Willapa 2 3.283(0.83) 0.637(0.14) -0.017(0.31) 400 (304) 10 (7)
Willapa 3 3.773(0.03)  0.54(0.07) 0.198(0.11)  525(177) 280 (247)

South Cascades  3.444 (0.73) 0.602(0.12)  0.056 (0.06)  438(232) 624 (1092)
p-value 0.781 0.686 0.088 0.135 0.111

C. Comparison among anticipated treatments

We also found little significant difference by anticipated treatment, which is
consistent with the finding for the other two species (Table 17). The only exception is
recent effective population size, which is due to much larger population sizes in the 100%
buffer treatment sites. Therefore, the process for choosing basins, and treatments
assigned to those basins, was generally successful in creating an initial baseline without
significant genetic differences among the experimental treatments for all taxa involved.
However, inferences related to population size in Coastal giant salamanders should
consider the baseline higher levels in the 100% treatment. Levels of variance are similar
to Cope’s giant salamander, except for lower variation in allelic richness. Due to the
lower genetic diversity found in Coastal giant salamanders as compared to the other two
species, a reduction to an effective size of six would be necessary to detect differences in
allelic richness, and an effective size of a single individual would be required to detect
changes in heterozygosity. Thus, an extreme bottleneck in giant salamanders would
likely need to occur. This further supports the argument that genetic measures such as
proportion of siblings detected and potentially direct estimates of effective population
size may be more useful in detecting changes.
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Table 17. Comparison of genetic diversity measures among anticipated treatments for

the Coastal giant salamander. Abbreviations are as in Table 3. Values under each

measure represent the average for that region, with parentheses indicating the standard
deviation. P-value represents the result of the permutation comparison test (for A;, Ho,

and Fis) or ANOVA (for N¢). Italics represent a significant value. Note that due to

deviations from normality, tests for differences among ONESAMP N, values were log-
transformed for ANOVA analysis; averages of raw values are presented in the table.

MIGRATE ONESAMP
Anticipated Treatment A, H, Fis N, N,
reference 3.519(0.57) 0.589(0.15) 0.036(0.13) 438 (180) 40 (45)
100% 4.062 (0.33) 0.624(0.09) 0.112 (0.1) 633 (126) 1021 (1075)
FFR 3.045(0.62) 0.625(0.05) -0.021(0.24) 283 (208) 54 (46)
0% 3.469 (0.3) 0.51 (0.05) 0.138 (0.03) 450 (141) 69 (72)
p-value 0.191 0.543 0.330 0.173 0.033

3.5. Objective 4: Genetic cluster size

3.5.1. Cluster site selection

Altogether, we sampled individuals from 38 streams to use as genetic cluster sites
in the Olympics and South Cascades (Table 18). We did not detect both tailed frogs and
giant salamanders at all sites, and overall we were more successful capturing tailed frogs
than giant salamanders. We sampled tailed frogs from 32 sites (84%) and Cope’s giant
salamanders from 12 sites (32%). We also collected Coastal giant salamanders at 3 sites
in small numbers. While we had relatively uniform success in sampling tailed frogs from
both the Olympics and South Cascades, we had much greater sampling success in the
Olympics for giant salamanders. This was primarily due to sampling effort; we had
difficulty collecting giant salamanders in both regions, but spent much more time in the
Olympics. This was because Steele et al. (2009) previously sampled 11 streams in a
small region in the South Cascades that was located near basin 6000. They found high
subdivision in Cope’s giant salamander, as most individual streams clustered separately.
In contrast, Coastal giant salamanders formed a single cluster over all 11 sites.

Therefore, collecting giant salamanders from additional sites in the South Cascades was a
lower priority than the Olympics because we already had a good idea of the genetic
cluster size in the South Cascades from Steele et al. (2009).
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Table 18. Sites used in genetic cluster analysis. Number is the site number in figures of
clustering analysis. The species column represents which species were collected at each
site (ASTR=tailed frog, DICO=Cope’s giant salamander, DITE=Coastal giant
salamander). UTM coordinates are in NAD83, Zone 10.

# Site Region Species UTME UTMN
5 H1 Olympic ASTR/DICO 443429 5254134
6 H11 Olympic DICO 434932 5247868
7 H12 Olympic DICO 443962 5255347
8 H3 Olympic ASTR/DICO 438186 5246262
9 JB1 Olympic DICO 418302 5297451
10 JB2 Olympic DICO 469843 5247483
11 S1 Olympic ASTR/DICO 461328 5249413
12 SAM Olympic DICO 430771 5273240
13 Wi Olympic ASTR/DICO 449711 5246092
27 KC South Cascades DICO/DITE 558530 5063399
28 PC South Cascades ASTR/DICO/DITE 568972 5083368
29 Y1 South Cascades ASTR/DICO/DITE 552106 5063310
31 BIG Olympic ASTR 450086 5250444
32 C1 Olympic ASTR 462657 5244349
33 H2 Olympic ASTR 434725 5243275
34 H5 Olympic ASTR 441202 5247319
35 H6 Olympic ASTR 442440 5250902
36 H7 Olympic ASTR 445133 5248623
37 PETE Olympic ASTR 444970 5255907
38 RB Olympic ASTR 437876 5242411
39 SP Olympic ASTR 457945 5244876
40 T1 Olympic ASTR 454565 5254620
41 W2 Olympic ASTR 460196 5256203
42 WFH Olympic ASTR 448541 5258877
43 WY Olympic ASTR 460734 5260262
44 BR South Cascades ASTR 592624 5070774
45 CR South Cascades ASTR 575040 5077317
46 GF South Cascades ASTR 566425 5075823
47 GRS South Cascades ASTR 556202 5063905
48 HB South Cascades ASTR 591216 5080242
49 JC South Cascades ASTR 564180 5083242
50 L1 South Cascades ASTR 584835 5110676
51 L3 South Cascades ASTR 588866 5116446
52 M South Cascades ASTR 591480 5077681
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# Site Region Species UTME UTMN
53 PL South Cascades ASTR 566096 5082021
54 TL1 South Cascades ASTR 605038 5101361
55 wWC South Cascades ASTR 563891 5088589
56 WD South Cascades ASTR 583136 5091665

3.5.2. Coastal tailed frogs

Consistent with the patterns of null alleles, we found Coastal tailed frog sites to be
strongly structured by region (Fig. 8). Values of AK clearly indicate that 3 clusters is the
primary subdivision among sampled tailed frogs. The three clusters corresponded exactly
to the three regions of the Olympics, Willapa Hills, and South Cascades (Fig. 8). There
does appear to be some limited migration between the Willapa Hills and South Cascades,
as evidenced by individuals assigned to one region being found in the other region.
Further subdivision was only detected in the Willapa Hills (Fig. 9). Both the Olympics
and South Cascades had all individuals assigned evenly to two clusters, strongly
suggesting that on the basis of sampled alleles, no genetic structure exists in either region.
The Willapa Hills has the greatest AK and log likelihood at K = 3, although visualizing
the assignments revealed only two clear clusters (Fig. 9). Additionally, it appeared that
basin 2468 (15) may have individuals belonging to the cluster represented by basin 2260
(14), as well as to the larger cluster containing the remaining Willapa sites. Therefore,
we included 2468 (15) in a run with 2260 (14), and also included 2468 (15) in a separate
run with the other Willapa sites. The results demonstrated that 2260 (14) and 2468 (15)
clustered separately (Fig. 10), but with a number of migrants from 2468 (15) into 2260
(14) (but not the other direction; see relative locations in Fig. 3). There was no
subdivision detected between 2468 (15) and all remaining Willapa sites. The AMOVA
results supported the presence of only 4 clusters (Olympics, 2260, remaining Willapa
Hills, and South Cascades) as only 0.43% of the variation was between sites within
groups, whereas 4.8% of variation was between groups (the vast majority of variation
was within sites, which is a common result in AMOVA analyses).

Tailed frogs have very high levels of gene flow even over broad geographic
distances, indicating a very large genetic cluster size for a small amphibian at a regional
scale, extending for 20-30 km (Spear and Storfer 2008). Indeed, it appears that genetic
clusters are best defined by large tracts of open lowlands that form the divisions between
the Olympics, Willapa Hills and South Cascades. The only apparent exception to this is
basin 2260 (14), which is subdivided from the other Willapa Hills sites, and while
receiving migrants from 2468 (15), does not seem to produce migrants to 2468 (15).
These results are evident in the bar plot (Fig. 10) because 2260 (14) has several
predominantly green bars, which indicate genetic assignment to basin 2468 (15).
However, 2468 (15) has a very small proportion of individuals belonging to the red
cluster suggesting unidirectional migration from 2468 (15) to 2260 (14). Therefore, basin
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2260 (14) may represent a sink for tailed frogs (i.e., a site that relies on outside
immigration to maintain a population; Pulliam 1988). Additional support for this comes
from the fact that site 2260 (14) has the lowest N, of all basins. The high migration of
tailed frog across sites may complicate conclusions of the Type N Study because
movement from individuals at other sites into treatment basins may obscure treatment
effects. It is difficult to assess whether this connectivity is due to consistent high
migration between sites every generation, or whether the high effective population size
prevents rapid differentiation even if there is not constant migration between sites, or a
combination of both. However, if statistically significant post-treatment differences in
genetic diversity or genetic cluster size are detected for tailed frogs, it likely represents a
very strong treatment effect that disrupted migration into the experimental basin or
influenced the surrounding landscape. Thus, we would consider tailed frogs to serve as a
conservative test of experimental buffer effects.

Figure 8. STRUCTURE bar plots for all tailed frog sites (suggesting K=3). Each color
represents a population cluster. Red represents Olympic sites, green are Willapa Hills
sites and blue are South Cascades sites. The y-axis represents the proportion of
membership of each individual to each cluster. Each individual is represented by a
different vertical line. That is, if an individual (represented by a vertical line) is primarily
green, then its genotype indicates that it is most likely from the Willapa Hills. Similarly,
if a line representing an individual’s genotype is half green and half red, then it is
equivocal whether that individual is from the Olympics or Willapa Hills.
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Figure 9. STRUCTURE bar plots for Willapa Hills tailed frog sites. Site numbers are as in
Tables 1 and 18. This plot suggests two genetic clusters, sites 14 and 15 seem distinct
from 16-23.
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Figure 10. STRUCTURE bar plots for tailed frogs at basins 2260 (14) and 2468 (15). This
plot suggests site 14 is distinct from 15, but there is a reasonable amount of gene flow
from 15 into 14, but not vice versa (as indicated by the small amount of red for each
individual in site 15).

3.5.3. Cope’s giant salamanders

The first main population subdivision (which probably describes historic
differentiation) in Cope’s giant salamander sites was a split into two clusters, roughly
corresponding to the Olympics and Willapa Hills/S. Cascades (Fig. 11). However, the
two northern Willapa Hills basins, 2260 (14) and 2468 (15), cluster with the Olympic
sites, and not with other Willapa Hills sites. This result differs from that for tailed frogs
in two major ways. First, in tailed frogs, 2260 (14) and 2468 (15) cluster with the
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Willapa Hills. Second, tailed frogs first partition into three major regions instead of the
initial two clusters for Cope’s giant salamander.

1.0

0

Figure 11. STRUCTURE bar plots for all Cope’s giant salamander sites. Each color
represents a population cluster. Green represents the Olympic sites as well as 2260 (14)
and 2468 (15), whereas red is the remaining Willapa Hills sites and all South Cascade
sites.

The AMOVA analysis based on the two groups suggested that there was further
subdivision, as there was a greater percentage of variation among sites within groups
(10%) than among groups (9%). Further subdividing the Olympic/2260/2468 cluster
revealed an intuitive split, with the Olympic sites in one cluster and the 2260/2468 basins
in the other (Fig. 12). While this division is expected, what is somewhat surprising is that
there appears to be some migration from 2260/2468 into the Olympic sites, but less in the
other direction. The other main cluster (Willapa Hills and South Cascades) breaks out
into three different clusters (Fig. 13). One of these includes all the Willapa Hills (except
2260/2468) and the other two divide the South Cascades sites. One cluster includes
basins 5378 (30) and 6000 (24), and the other cluster is comprised of 5595N (25), 5595S
(26) and two of the cluster sites. One cluster site (28) appears to be highly admixed with
all three clusters (Fig. 13). This leads to a total of five clusters; the AMOVA analysis did
indicate more variation explained among groups (10%), but still that 6% of variation was
due to differences between sites within groups, suggesting that further subdivision may
be appropriate.
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Figure 12. STRUCTURE bar plots for all Olympic Cope’s giant salamander sites as well as
basins 2260/2468. Site numbers are as in Tables 1 and 18.
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Figure 13. STRUCTURE bar plots for all Willapa Hills and South Cascades Cope’s giant
salamander sites. Site numbers are as in Tables 1 and 18.

A. Subdivision within the Olympic region

After 2260 (14) and 2468 (15) are split off from the Olympic sites, the first main
subdivision within the Olympics is into two clusters: one cluster containing basin 363 (1)
and cluster sites JB1 (9), JB2 (10), S1 (11) and SAM (12) and the other containing basins
1099 (2), 1197 (3), 1236 (4) and the remaining cluster sites (Fig. 14). The grouping of
this split is interesting because 363 (1), JB1 (9) and SAM (12) form one geographical
group in the northwest portion of the Olympic sampling area, whereas JB2 (10) and S1
(11) are a geographically disjunct group on the east side of the study area (Fig. 2). The
fact that this disjunct group is genetically distinct from most of the central Olympic sites
suggests that occasional dispersal might occur through the southern part of Olympic
National Park to connect these two areas. However, the next level of subdivision divides
363/JB1/SAM from JB2/S1 (Fig. 15), so these two regions must only occasionally
exchange migrants. Finally, the next round of hierarchical subdivision reveals that these
two groups can be further split, so that 363 (1) is its own cluster and JB1 (9) and SAM
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(12) are connected (Fig. 19), and JB2 (10) and S1 (11) are each split into unique clusters
(Fig. 17). Therefore, the green cluster in Fig. 14 can eventually be almost completely
reduced to each stream as a separate population, with the exception of JB1 (9) and SAM
(12), which form one population despite a distance of 27 km between them.
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Figure 14. STRUCTURE bar plots for all Olympic Cope’s giant salamander sites. Site
numbers are as in Tables 1 and 18.
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Figure 15. STRUCTURE bar plots for all Olympic sites in the green cluster (Fig. 17) for
Cope’s giant salamander. Site numbers are as in Tables 1 and 18.
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Figure 16. STRUCTURE bar plots for sites 363 (1), JB1 (9) and SAM (12) for Cope’s giant
salamander.
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Figure 17. STRUCTURE bar plots for sites JB2 (10) and S1 (11) for Cope’s giant
salamander.

The other cluster of Olympic sites (the red cluster in Fig. 14) is similarly reduced
into more structured populations. The first genetic break occurs into two clusters and
results in one site splitting off (basin 1236 (4)), and basin 1197 (3) appears to be admixed
between the two clusters (Fig. 18). Further analysis of the green cluster in Fig.18
revealed one last division in which 1099 (2), 1197 (3) and W1 (13) form one group, and
the remaining Olympic cluster sites form the second group (Fig. 19). No further
subdivision was found within this group of sites, and Fig. 19 indicates only weak genetic
structure as mixing exists between the two groups. The maximum genetic cluster size
observed in this portion is between 10-15 km. However, it is interesting that basin 1236
(4) is genetically separate from all other sites, despite the fact that it is very
geographically close to 1099 (2) and 1197 (3). To summarize genetic patterns across the
Olympic region, we detect a high degree of population structuring, as predicted by Steele
et al. (2009), but we also observe occasional evidence of long-distance dispersal (Fig.
20). Two of the Type N Study basins (363 (1) and 1236 (4)) are isolated from all other
sampled sites, whereas 1099 (2) and 1197 (3) are genetically connected, along with one
other cluster site 13 km away.
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Figure 18. STRUCTURE bar plots further dividing the red cluster from Fig. 14 in the
Olympic region for Cope’s giant salamander. Site numbers are as in Tables 1 and 18.
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Figure 19. STRUCTURE bar plots further dividing the green cluster from Fig. 18 in the
Olympic region for Cope’s giant salamander. Site numbers are as in Tables 1 and 18.

48





Spear et al.: Type N Amphibian Genetics 2011

0 510 20 Kilometers

0 05 2 Kilometers

Figure 20. Map of D. copel genetic clusters in the Olympic region. Each shape represents
a unique cluster.

B. Subdivision within the Willapa Hills region

We have already identified that basins 2260 (14) and 2468 (15) are separate from
the other Willapa Hills sites (and are more closely related to the Olympics) (Fig. 12), and
that the remaining Willapa Hills basins can be separated as a whole from the South
Cascades (Fig. 13). We detected genetic differentiation between 2260 (14) and 2468 (15)
when they were analyzed separately (Fig. 21) and similar to the pattern in tailed frogs,
there appears to be more migration into 2260 (14) from 2468 (15) than vice versa. The
remaining Willapa Hill sites break into three clusters that align well with geography (Fig.
3; Fig. 22). Basins 3074 (16), 3098 (17), 3110 (18) and 3111 (19) all cluster together as
green, 3437 (20) and 3576 (21) form a group as red, and the third cluster is 3914 (22) and
5785 (23) in blue. The pair of 3914 (22) and 5785 (23) is most distinct, while there is a
fair degree of genetic mixing between the other two groups (Fig. 22). The only further
divisions identified within these subgroups are the differentiation of many individuals in
basin 3110 (18) from the remaining group (Fig. 23) and the division of 3437 (20) from
3576 (21) (Fig. 24). However gene flow occurs from 3576 (21) into 3437 (20), but very
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little evidence of flow exists in the opposite direction (Fig. 24). Therefore 3437 (20) may
be located in a sink area for Cope’s giant salamanders, and this was the only basin to
show evidence of a significant heterozygosity excess in the bottleneck tests. Overall the
genetic cluster size of the Willapa Hills is quite restricted, with a maximum detected
cluster extent of only 2-6 kilometers (Fig. 25).
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Figure 21. STRUCTURE bar plots demonstrating the division of site 2260 (14) and 2468
(15) for Cope’s giant salamander.
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Figure 22. STRUCTURE bar plots for Willapa Hill sites for Cope’s giant salamander. Site
numbers are as in Tables 1 and 18.
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Figure 23. STRUCTURE bar plots for 3074 (16), 3098 (17), 3110 (18) and 3111 (19) for
Cope’s giant salamander.
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Figure 24. STRUCTURE bar plots for 3437 (20) and 3576 (21) for Cope’s giant
salamander.
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Figure 25. Map of D. copel genetic clusters in the Willapa Hills region. Each shape
represents a unique cluster.

C. Subdivision within the South Cascades region

We have already identified two genetic clusters in the South Cascades in Fig. 13.
The two basins comprising the first cluster, 5378 (30) and 6000 (24), are clearly
differentiated from each other (Fig. 26). The second South Cascades cluster in Fig. 13
included basins 5595N (25), 5595S (26) and the three cluster sites. When this cluster is
analyzed alone, two of the cluster sites (PC (28) and Y1 (29)) split off, while there is
connectivity among 5595N (25), 5595S (26) and the cluster site KC (27) (Fig 27), which
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is 5 km north of the 5595 basins. No further subdivision was found among 5595N (25),
5595S (26) and KC (27), but PC (28) and Y1 (29) are genetically differentiated (Fig. 28).
Thus, our findings with these sampled sites agree well with the results of Steele et al.
(2009) that show very low gene flow among Cope’s giant salamander in the South
Cascades (Fig. 29).
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Figure 26. STRUCTURE bar plots for 6000 (24) and 5378 (30) for Cope’s giant
salamanders in the South Cascades.

1.00
0.20
060
0.40
0.0

0.oo

25 o 27 a8 29

Figure 27. STRUCTURE bar plots for 5595N (25) and 5595S (26), as well as three cluster
sites for Cope’s giant salamanders in the South Cascades.
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Figure 28. STRUCTURE bar plots for two cluster sites, PC (28) and Y1 (29), for Cope’s
giant salamanders in the South Cascades.
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Figure 29. Map of D. copei genetic clusters in the South Cascades region. Each shape
represents a unique cluster. 5595 N and S are both represented by the square cluster.

The AMOVA supports the full hierarchical clustering across all three regions, as
described above, which leads to 18 different genetic groups for Cope’s giant salamander.
This highly partitioned genetic grouping has only 1.9% of variation due to among sites
within groups, versus 13% of variation among groups. Across all regions, a gradient of
increased genetic connectivity in Cope’s giant salamanders appears to exist as one moves
from the South Cascades to the Olympics. The genetic cluster size in the South Cascades
is 5 km at most, increases to around 10-15 km in the Willapa Hills, and finally reaches a
maximum close to 30 km in the Olympics. This broadly correlates with the precipitation
gradient that increases to the Olympics, which may allow periodic overland dispersal, but
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explaining this pattern remains a topic for further study. However, even in the Olympics,
some proximate sites are differentiated, so a constant genetic cluster size cannot be
assumed across an entire region. One consequence of the increased differentiation seen
in Cope’s giant salamanders is that migration is less likely to influence Type N Study
results. Therefore, we predict that if treatments do have an effect, it will likely be most
easily detected for Cope’s giant salamanders.

3.5.4. Coastal giant salamanders

In contrast to tailed frogs and Cope’s giant salamanders, the Coastal giant
salamander does not have complete separation between the Willapa Hills and South
Cascades (Fig. 30). In fact, basin 3437 (20) grouped with South Cascades sites and South
Cascade genetic cluster sites KC (27) and PC (28) grouped with Willapa Hills. Notably,
all three of these sites had a low sample size, which may have biased the analysis.
Analysis of the predominantly Willapa Hills cluster produced two additional groups, of
which one of the clusters contained 3111 (19) and 3576 (21), counter to geographical
proximity (Fig. 31). We removed 3111 (19) and 3576 (21) and found two more clusters
with a high degree of admixture that grouped 3074 (16), 3098 (17), 3110 (18) in one
cluster and 3914 (22), 5785 (23) and the two South Cascades cluster sites in the other
cluster (Fig. 32). No further subdivision was detected in the Willapa Hills group. A
highly uneven genetic cluster size exists in the Willapa Hills (Fig. 33). Adjacent basins
3110 (18) and 3111 (19) were divergent, but 3111 (19) and 3576 (21) were genetically
continuous despite being 10 km apart, and even more surprising, 3914 (22) and 5785 (23)
are more than 100 km away from the South Cascades cluster sites. Across the South
Cascades, no evidence was found for genetic differentiation by site (Fig. 34) and basin
3437 (20) continued to be included with South Cascades sites. This is also consistent
with the findings of Steele et al. (2009), as they found no genetic structure for Coastal
giant salamanders. Based on the four clusters indicated by the clustering analysis, the
AMOVA that the same percentage of variation (3%) was explained by both among
groups and among sites within groups. In concert, with the nonintuitive geographical
clusters, this is consistent with the hypothesis that recent colonization by the Coastal
giant salamander from a common refugium has not allowed enough time for genetic
structure to become evident.
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Figure 30. STRUCTURE bar plots for all Coastal giant salamander sites. Site numbers are
as in Tables 1 and 18.
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Figure 31. STRUCTURE bar plots for Coastal giant salamander sites in the predominantly
Willapa Hills cluster. Site numbers are as in Tables 1 and 18.
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Figure 32. STRUCTURE bar plots for the Coastal giant salamander red cluster depicted in
Fig. 32. Site numbers are as in Tables 1 and 18.
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Figure 33. Map of D. tenebrosus genetic clusters in the Willapa Hills region. Each shape
represents a unique cluster.
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Figure 34. STRUCTURE bar plots for the predominantly South Cascades cluster. Site
numbers are as in Tables 1 and 18.
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4. Final Conclusions and Synthesis

4.1. Coastal tailed frogs synthesis

Collectively, Coastal tailed frogs are a genetically diverse group of populations,
among which we found limited evidence for recent declines. Tailed frogs have among
the highest genetic diversity seen in frogs, relatively large effective population sizes and
very high rates of gene flow. These characteristics suggest that tailed frogs have been
stable for a long time, are resistant to the negative effects of drift and should be buffered
from large declines. However, large patches of open habitat are barriers to population
connectivity of tailed frogs, as evidenced at a broad scale by the observed regional
differentiation. Another study supports this result, as populations in Olympic National
Park were separated by alpine meadows (Spear and Storfer 2008).  Second, evidence of
recent declines exists in the Olympics and two sites in the Willapa Hills and pairwise
genetic distance values were negatively correlated with timber harvest in the Olympics
(Spear and Storfer 2008), suggesting possible genetic effects of timber management.
Whether forest management will have serious long-term effects on tailed frog persistence
and genetic diversity is unclear. Results of the Type N Study will be extremely useful in
this regard. If detectable changes resulting from a particular buffer treatment occur, then
effects are likely to be quite strong due to such high baseline effective population sizes
and connectivity in this species. Finally, our genetic analyses suggest that despite a large
larval sample, abundance measures are probably representative of population size for this
species. We detected few siblings, so most individuals belonged to unique families.

4.2. Cope’s giant salamanders

Cope’s giant salamander populations are characterized by levels of heterozygosity
intermediate between tailed frogs and Coastal giant salamanders (but high in comparison
with other salamander studies), large effective population sizes, and little evidence of
recent declines, but very restricted genetic connectivity. Significant differences existed
in genetic diversity by region, and this is likely due to effects of genetic drift resulting
from isolation. However, we observed a consistent pattern of lower diversity and
population size on the Olympic Peninsula, which is counterintuitive as there is a larger
genetic cluster size in the Olympics, as well as a lack of Coastal giant salamanders as
potential competitors. In total, we predict that Cope’s giant salamanders are the most
likely of the three study species to show a response to harvest treatments. Although our
simulations indicated that a larger reduction in absolute numbers of individuals would be
required as compared to tailed frogs, it is a lower proportion of average current effective
population size than for tailed frogs. Most individuals will be restricted to their home
basin and thus are less likely to evade any negative effects. Furthermore, “genetic
rescue” from individuals emigrating from other streams is less likely due to low overall
genetic cluster sizes and neoteny in most populations. Lastly, genetic data are especially
important for estimating Cope’s giant salamander population response in this study
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because there were a number of full siblings detected. As a result, abundance counts will
likely not accurately estimate adult population sizes.

4.3. Coastal giant salamanders

Genetic results for Coastal giant salamanders were perhaps the most surprising.
Coastal giant salamanders have been characterized as highly abundant and the most
resilient to disturbance of stream-associated amphibians (Welsh 2005). However, we
detected low levels of genetic diversity and small effective population sizes, as well as
widespread evidence for declines. High gene flow was found, as expected, but some of
the geographical patterns of genetic clustering confounded effective interpretation based
on available information. Simple abundance surveys for Coastal giant salamanders are
also likely to be unreliable because of the great number of siblings detected, at least for
our sample basins. Low diversity and population sizes may simply represent the residual
effect of contraction resulting from Pleistocene glaciations and recent re-expansion from
refugia across Washington landscapes. If this is true, it suggests that populations have
not greatly increased in size since expanding across their range, as bottleneck effects are
still observable. Therefore, in one aspect, this species could be considered highly
vulnerable to habitat disturbance due to low effective population sizes. Nonetheless, the
high dispersal capacity of this species might also keep the species from becoming
extirpated locally in any streams. Clearly further studies are needed to disentangle these
possibilities.

4.4. Final conclusions

An important aspect of all the analyses for the Type N Study is that the three
stream amphibian species are not interchangeable: all have different genetic
characteristics. Therefore, to truly understand how forest management affects the entire
stream amphibian community, each species needs to be examined individually. This is
clearly one of the strengths of the Type N study, as it allows for the inclusion of multiple
species. Second, the baseline analyses presented here are absolutely necessary to obtain
meaningful conclusions from post-treatment data. Genetic diversity was unequal across
blocks (especially for Cope’s giant salamanders), providing strong support for the
importance of blocking; thus, baseline data for each block must be accounted for when
analyzing post-treatment effects. Fortunately, however, no consistent differences were
detected among treatment types for any species, so treatment assignments should not lead
to any significant bias in the results. However, there would need to be strong treatment
effects for genetic parameters to significantly vary in only one generation. Despite this,
we would like to reiterate the importance of including genetic data after harvest for a
thorough evaluation of post-treatment effects for each species. Tailed frog census
surveys may be an accurate assessment of the breeding population, but without
knowledge of the genetic connectivity of the focal basin with other sites, sampled
individuals may simply represent immigrants from nearby sites not exposed to the
treatment, although it is unclear the average number of immigrants per generation into a
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site. On the other hand, abundance counts do not seem wholly accurate for both species
of giant salamanders due to high numbers of sampled full siblings and a high degree of
difficulty in identifying specimens to species in the field. Thus, genetic data are needed
to determine effective population sizes, as well as for species identification, respectively.
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7. Glossary
Alleles — the different forms of a gene.

All€elic richness— The number of alleles in the sampled population, adjusted for unequal
sample sizes among populations.

Effective population size — The population size that represents the number of breeding
individuals in a population, and therefore is a more meaningful population size for
predicting population response to change and long-term viability

Heterozygosity — For diploid organisms (two sets of chromosomes), heterozygous
individuals have two different alleles at a single locus.

Heterozygosity excess test — A test for recent large population declines, in which an
excess of heterozygotes (relative to equilibrium expectations) is expected because allelic
diversity is lost faster than heterozygosity. However, this excess signature only exists for
5-10 generations after a decline, and historic declines would actually be expected to have
a heterozygote deficiency.

Inbreeding coefficient (Fis) — A metric based on the difference between observed and
expected heterozygosity that is generally indicative of non-random mating within a
population. Positive values of Fs represent the results of mating between individuals
more closely related than random, and negative values represent the results of mating
between individuals more distantly related than random.
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Linkage disequilibrium — A statistical association between two loci such that alleles at
one locus are correlated with presence of particular alleles at another locus. If linkage
disequilibrium exists, loci cannot be considered independent. Linkage disequlibrium
could be due to several factors ranging from proximity on the same chromosome to
population substructure.

Locus (plural: loci) — the location on a chromosome where a gene is located.

M-ratio — A test to detect population declines that is based on the ratio of number of
alleles to allele size range. Allelic size range is the difference in size of the longest
microsatellite allele from the size of the smallest allele. As a population bottleneck or
decline occurs, alleles of all sizes are randomly lost, and thus the number of alleles is
reduced faster relative to the total size range, and a lowered M-ratio results. A critical
value based on effective population size can be calculated to determine if a M-ratio value
signifies a decline.

Microsatellite DNA marker — A locus that is characterized by alleles with multiple
repeats of a short sequence of nucleotides. These loci do not code for proteins (i.e. are
selectively neutral) and mutate rapidly. Therefore, these loci have high genetic
variability and are excellent for investigating fine-scale genetic differences.
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Appendix 1:

Multiplex PCR conditions for Ascaphus (locus names are as in Spear et al. 2008)
All runs have 10 pl total volumes/sample
All multiplexes have: 5ul Qiagen Master Mix/sample
0.5 pl Q solution/sample
1 pl template DNA/sample
All primer volumes are equal for both forward and reverse primers, and are at 5 pM stock
concentrations.

Multiplex 1- [96 deg 15 min, (94 deg 30 s, 55 deg 90 s, 72 deg 60 s)29X, 60 deg 30 min]
A2 -0.3 pl

A4 —0.5 pl

Al12 - 0.05 pl

A31 - 0.05 pl

1.7 pl water

Multiplex 2 — [96 deg 15 min, (94 deg 30 s, 55 deg 90 s, 72 deg 60 s)28X, 60 deg 30 min]
A15-0.3 pul

A24 -0.15 pl

A26 - 0.25 pl

A29 -0.1 pl

1.9 ul water

Multiplex 3 — [96 deg 15 min, (94 deg 30 s, 60 deg 90 s, 72 deg 60 s)26X, 60 deg 30 min]
Al -0.075 pl

A3 -0.45 pl

A13-0.1pl

Al4-0.15 pl

A17 -0.15 pl

1.65 pl water

Dilute PCR product 1:15 (1 ul template PCR product, 0.25 pl L1Z500 size standard,
13.75 pl water)
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Appendix 2:

Multiplex PCR conditions for Dicamptodon (locus names are as in Steele et al. 2008)
All runs have 10 pl total volumes/sample
All multiplexes have: 5ul Qiagen Master Mix/sample
0.5 pl Q solution/sample
1 pl template DNA/sample
1 pl primer mix (both forward and reverse mixed at a
concentration of 2 uM each)
2.5 pl water

Multiplex 1- [95 deg 15 min, (94 deg 30 s, 53 deg 90 s, 72 deg 60 s)30X, 60 deg 30 min]
D18 - 6FAM

D13-VIC

D04 - PET

D25 - NED

Multiplex 2 — [95 deg 15 min, (94 deg 30 s, 60 deg 90 s, 72 deg 60 s)30X, 60 deg 30 min]
D24 - 6FAM

D17 - PET

DO07- NED

D20 - VIC

Multiplex 3 — [95 deg 15 min, (94 deg 30 s, 60 deg 90 s, 72 deg 60 s)30X, 60 deg 30 min]
D23 -VIC

D05 - NED

D14 - 6FAM

D06 — PET

D15 - 6FAM

Dilute PCR product 1:20 (1 ul template PCR product, 0.25 pl L1Z500 size standard,
18.75 pl water)
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Appendix 3. Fsr pairwise values for Coastal tailed frogs across all Type N basins. Bold, italicized value indicates sites that
are significantly genetically differentiated.

1099 1197 1236 2260 2468 3074 3098 3110 3111 3437 3576 3914 5785 5378
1197 | 0.01

1236 | 0.00 0.01

2260 | 0.05 0.06 0.05

2468 | 0.05 0.06 0.04 0.03

3074 | 0.04 005 004 003 0.02

3098 | 0.03 0.04 003 0.03 002 0.00

3110 | 0.03 0.04 003 0.02 002 0.01 0.00

3111 | 0.04 004 003 003 002 001 0.00 0.00

3437 | 0.03 004 003 003 002 001 001 001 0.01

3576 | 0.04 005 004 004 002 001 001 001 o0.00 0.01

3914 | 0.04 004 003 002 001 001 000 0.00 0.00 0.00 0.00

5785 | 0.03 004 003 003 002 001 001 0.00 0.00 0.01 o0.01 0.00

5378 | 0.08 0.09 008 008 007 004 006 004 006 005 005 0.05 0.05
6000 | 0.0y 009 007 007 006 005 006 0.04 005 005 005 005 004 0.00
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Appendix 4. Fsr pairwise values for Cope’s giant salamander across all Type N basins. Bold, italicized value indicates sites

that are significantly genetically differentiated.

363 1099 1197 1236 2260 2468 3074 3098 3110 3111 3437 3576 3914 5378 5785 6000 5595N
1099 0.0946
1197 0.1271 0.0329
1236 0.1048 0.0441 0.0522
2260 0.1403 0.0569 0.055 0.0897
2468 0.1651 0.074 0.0712 0.0916 0.0406
3074 0.1781 0.1272 0.1129 0.142 0.065 0.0626
3098 0.2048 0.1429 0.1289 0.1497 0.0757 0.0846 0.0064
3110 0.2099 0.1562 0.1446 0.1541 0.0893 0.0927 0.0397 0.0172
3111 0.196 0.1451 0.1283 0.1435 0.0894 0.0818 0.029 0.0162 0.0338
3437 0.1679 0.1331 0.1155 0.1351 0.0802 0.0821 0.016 0.0196 0.0333 0.0225
3576 0.2068 0.1526 0.1274 0.1421 0.0971 0.092 0.0314 0.0232 0.0467 0.0429 0.0214
3914 0.2309 0.1602 0.1629 0.1662 0.0924 0.0911 0.0456 0.042 0.0592 0.0601 0.0481 0.0531
5378 0.3397 0.2827 0.2816 0.2919 0.2432 0.2278 0.2041 0.2128 0.213 0.1929 0.1845 0.2055 0.2212
5785 0.1891 0.1477 0.1382 0.1514 0.09 0.0945 0.0352 0.0385 0.0448 0.0488 0.0366 0.0512 0.0174 0.1894
6000 0.2552 0.2197 0.2085 0.2206 0.1742 0.16 0.119 0.1441 0.1479 0.1311 0.1159 0.1365 0.1466 0.1152 0.1195
5595N 0.27 0.2287 0.2087 0.2338 0.165 0.1521 0.1015 0.1158 0.1336 0.0977 0.0915 0.1134 0.1384 0.1688 0.1095 0.099
5595S 0.2488 0.2087 0.197 0.215 0.1586 0.1486 0.1003 0.1208 0.1318 0.0976 0.0923 0.1076 0.1257 0.1586 0.1038 0.1051 0.0101
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Appendix 5. Fsr pairwise values for Coastal giant salamanders across all Type N basins. Bold, italicized value indicates sites
that are significantly genetically differentiated.

3074 3098 3110 3111 3437 3576 3914 5378 5785 6000 5595N
3098 | -0.0029

3110 | 0.0137 0.0168

3111 0.005 0.0321 0.0654

3437 | 0.1891 0.1228 0.1957 0.1116

3576 | 0.0117 0.019 0.0708 0.0281 0.1226

3914 | 0.0145 0.0174 0.0389 0.0647 0.1286 0.0354

5378 | 0.1769 0.1612 0.1973 0.1211 0.1581 0.1732 0.1415

5785 | 0.0279 0.0083 0.0324 0.0454 0.135 0.0307 0.0126 0.1133

6000 | 0.0232 0.0337 0.072 0.0315 0.0912 0.0509 0.0538 0.0862 0.0412

5595N | 0.0918 0.0939 0.1358 0.0843 0.1315 0.1143 0.096 0.0445 0.0743 0.0404

5595S | 0.0403 0.0407 0.0719 0.0466 0.1196 0.0637 0.0648 0.095 0.0402 0.0214 0.0199
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Questions Leading to a Forests & Fish Palicy
Adaptive M anagement Recommendation to the Forest Practices Board

Project title: Type N Experimental Buffer Treatment Project in Basalt Lithologies
Report title: Type N Experimental Buffer Treatment Study: Baseline M easures of Genetic
Diversity and Gene Flow of Three Stream-Associated Amphibians.

1. Doesthe study inform arule, numeric target, performance target, or resource
objective?

The Type N Experimental Buffer Treatment Study (hereafter Type N Study) is an
effectiveness study that will inform whether Type N riparian prescriptions are meeting Forest
Practices Habitat Conservation Plan (FP HCP) resource objectives. This document is specific
to the amphibian genetics component of the study.

2. Doesthestudy inform the Forest Practices Rules, the Forest Practices Board Manual
guidelines, or SchedulesL-1 or L-27?

A focus is addressing Schedule L-1, Key Question 2, “Will the prescriptions produce forest
conditions and processes that achieve resource objectives while taking into account the
natural spatial and temporal variability inherent in forest ecosystems?”

With regard to existing rules, the amphibian genetics portion of the study will inform
understanding of the effectiveness of forest practices buffers in maintaining the viability of
amphibian populations through the identification of potential changes in genetic structure.
This study provides the pre-harvest baseline to enable that evaluation.

3. Wasthe study carried out pursuant to CM ER scientific protocols (i.e., study design,
peer review)?

Yes. CMER has reviewed and approved the study plan and final report and they have both
been through ISPR (Independent Scientific Peer Review).

4. What doesthe study tell us? What does the study not tell us?

The amphibian genetics component of the Type N Study was originally designed to evaluate
genetic diversity and genetic neighborhood for two species of stream-associated amphibian
(Coastal Tailed Frog and Cope’s Giant Salamander, the two focal study species that are
known to occur throughout the range of all study basins). However, because two species of
giant salamanders co-occur at some sites and because evidence of hybridization was present,
assessment of Coastal Giant Salamander was also included.

The amphibian genetics component of the Type N Study will estimate potential changes in

genetic structure associated with applications of the FP HCP patch buffer compared to: no
riparian buffer, a complete riparian buffer, and an unharvested reference. This report
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provides pre-harvest estimates of population sizes and genetic structure. It also gives
estimates of genetic neighborhood for the species for which genetic structure is assessed.

The genetic data will also help distinguish between giant salamander species, Cope’s and
Coastal Giant Salamanders (Dicamptodon copei and D. tenebrosus) during density sampling
to ensure proper determination of species composition and proper calculation of species
richness and density metrics for each species. Genetics are required to distinguish the two
species because the smaller larval stages (< 55 mm SVL — snout to vent length) cannot be
distinguished morphologically with any confidence (e.g., Wilkins and Peterson 2000).
Genetic data will also allow identifying hybrid individuals, as well as their frequency of
occurrence and distribution.

This report does not present how amphibian genetics are affected by implementation of the
above mentioned harvest treatments. To inform this, post-harvest data will need to be
collected 7-8 years (2017/2018) after harvest (allowing approximately one generational
turnover). This portion of the study does not address any of the other questions that the Type
N Study was designed to address.

. What istherelationship between this study and any othersthat may be planned,
underway, or recently completed?

Several studies in the Type N Amphibian Response Program (NARP), Type N Delineation
Program (NDP), and Stream Typing Program (STP), and the sole study in the Sensitive Site
Program (SSP), inform or directly support this study. Several other studies relate indirectly to
this study; Stream-Associated Amphibian (SAA) Detection/ Relative Abundance
Methodology (NARP), Dunn’s and Van Dyke’s Salamander Study (NARP), SAA Sensitive
Site Characterization (NARP), and SAA Site Identification Methods (SSP) all provide
important information regarding how best to sample amphibians and which Type N habitats
to include. The Tailed Frog Pilot Meta-analysis (NARP), the Amphibian Recovery Project,
the pilot and full projects for the Perennial Stream Survey (NDP), and the Last Fish/Habitat
Prediction Model Development also provided guidance for the appropriate design of this
study.

This study will inform the development of the Amphibians in Intermittent Streams and the
Amphibians and Geology studies.

. What isthe scientific basisthat underliestherule, numeric target, performance target,
or resource objective that the study informs? How much of an incremental gain in
understanding do the study results represent?

Research in managed forests has left a high degree of uncertainty in how Type N streams
function under the forest practice rules with regard to long-term amphibian occupancy. Data
on amphibians from Type N systems suggest that stream-associated amphibians are
ecologically important in headwater habitats, but how they respond to current forestry
practices is essentially unknown. Results from this study will increase our basic knowledge
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of amphibian viability (population sizes and genetic variability), management effects, design
of future studies, and the value of the FP HCP Type N prescription in specific areas.

This study provides no direct gain, but it provides the critical pre-harvest baseline that can be
compared to post-harvest genetic sampling, which will produce a substantial gain in the
understanding of how Type N buffers effect amphibian population sizes and genetic
variability.
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State of Washington
Department of Fish and Wildlife

Mailing Address: 600 Capitol Way N, Olympia WA 98501-1091, (360) 902-2200, TDD (360) 902-2207
Main Office Location: Natural Resources Building, 1111 Washington Street SE, Olympia WA

July 21, 2011

MEMORANDUM

To: Forest Practices Board

From: David Whipple, Forest Policy Coordinator EV'/

SUBJECT: FOREST PRACTICES RULE MODIFICATIONS FOR WESTERN POND TURTLE,
PEREGRINE FALCON AND BALD EAGLE

This memo contains information and recommendations for modification of the Forest Practices
Rules relative to three wildlife species. The Washington Department of Fish and Wildlife (WDFW)
convened the Forest Practices Board’s Wildlife Work Group to discuss possible changes to the rules
for each species; background information on each species and a summary of those discussions
follows below.

Western Pond Turtle

Throughout history, the Western Pond Turtle has been referred to using many different common
names: Pacific Pond Turtle, Pacific Terrapin, Pacific Mud Turtle, California Terrapin, Snapper,
Pond Turtle, Pond Tortoise, Terrapin and many combinations of these. Similarly, there has been
debate over the Genus name. Both the Genus and common name for the Western Pond Turtle have
been changed. It is now referred to as the Pacific Pond Turtle (Actinemys marmorata).

Peregrine Falcon

The Peregrine Falcon population declined dramatically over much of its nearly global range
following the widespread use of the insecticide DDT shortly after World War 1. DDT caused
eggshell thinning and other toxic effects, and the species was extirpated from eastern North
America and its population was greatly reduced in western North America. The peregrine falcon
was listed as an endangered species by the U.S. Fish and Wildlife Service in 1970 and by the
Washington State Fish and Wildlife Commission in 1980.





DDT use in North America ceased in the early 1970s. At about that same time efforts to breed
peregrines in captivity were proving successful. WDFW began monitoring the population in the
late 1970s, and found only 5 pairs in the state by 1980. The population has increased substantially
since that time and in 2001 there were 72 pairs and 89 known territories. Although Washington’s
peregrine falcon population is relatively small, it continues to increase, occupancy remains high at
known sites and productivity appears consistent with healthy populations. The species is now well
distributed in Washington.

The Peregrine Falcon was down-listed from Threatened to a Species of Concern by the U.S. Fish &
Wildlife Service in 1999. The Washington Fish and Wildlife Commission down-listed the species
to State Sensitive in 2002. The species is protected at the federal level under the Migratory Bird
Treaty Act, which prohibits take, possession, import, export, transport, selling, purchase, barter, or
offering for sale, purchase or barter, any migratory bird, their eggs, parts, nests, except as authorized
under a valid permit.

The existing forest practices rule (WAC 222-16-080, Critical habitats (state) of threatened and
endangered species) was adopted in 1992. The rule designates Forest Practices Applications as
Class IV-Special that propose certain activities within specific distances of a known nest during
both the breeding and non-breeding periods. Due to its dependence on cliffs for nesting in the
forested environment, the falcon has had very little conflict with forest management activities.

Bald Eagle

It is estimated that the Washington pre-settlement Bald Eagle population was nearly 9000.
Persecution, the cutting of forests, loss of wetlands, commercial exploitation of salmon runs, and
the use of DDT reduced the state’s population to only 104 known breeding pairs by 1980. The Bald
Eagle in Washington was federally listed as Threatened under the federal Endangered Species Act
in 1978, and also as Threatened by the Washington Fish and Wildlife Commission in the 1983.

Washington’s population has recovered dramatically with the 1972 DDT ban and increased
protection for eagles and eagle habitat. In the past 25 years, the population of nesting bald eagles
grew about 9% per year as eagles reoccupied habitat. In 2005, there were 840 occupied nests, and
there are some indications that the population may have reached carrying capacity in parts of
western Washington. The population may still be increasing in northeastern Washington and along
some western Washington rivers. If there is no decline in the number of nest sites, productivity, or
survival, the population may stabilize around 6,000 eagles. Washington has a large wintering
population of eagles. The number of resident breeding eagles and trends in localized winter counts
suggest that Washington hosts perhaps 3,500 - 4,000 bald eagles each winter. Up to 80% of the
eagles seen in mid-winter in Washington consist of migrants, largely from the Canadian provinces
and Alaska.

The bald eagle was removed from the Endangered Species Act in 2007, and the Fish and Wildlife
Commission down-listed the species to State Sensitive in 2008. The species is still protected by the
federal Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act.

Due to the recovery and down-listing of the Bald Eagle in the state, the Washington Fish and

Wildlife Commission amended the Department of Fish and Wildlife’s Bald Eagle protection rules,
and the changes became effective in mid-May this year. Bald Eagle Management Plans will no
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longer be required, unless the species becomes listed as threatened or endangered in Washington
State.

Because the species is protected under the federal Bald and Golden Eagle Protection Act (“eagle
act”), landowners with existing bald eagle plans who wish to carry out any new clearing or
construction will need to consult with the U.S. Fish and Wildlife Service (USFWS). Although there
is no longer a state bald eagle management plan requirement, landowners are required to comply
with the federal law. The “eagle act” requires landowners to consult with the USFWS to determine
if a take permit is required when proposing land use activities within 660 feet of an eagle nest.

Wildlife Work Group Process

The Board’s multi-caucus Wildlife Work Group was convened to discuss possible modifications to
the Forest Practices Rules for all three wildlife species, and to make recommendations to the Forest
Practices Board. Two meetings were held in June with representatives attending from the Upper
Columbia United Tribes, Washington Forest Protection Association, and the Departments of
Natural Resources (DNR) and Fish and Wildlife (WDFW). In addition, a conference call meeting
was held July 11 with representatives from the Washington Forest Law Center, DNR and WDFW.

Immediately prior to and during these meetings, WDFW had proposed removing the Peregrine
Falcon and Bald Eagle from the state critical habitat rules in WAC 222-16-080, as well as changing
the common name and Genus for the Western Pond Turtle.

During the Wildlife Work Group meetings, there were no concerns voiced relative to the proposed
changes to the Western Pond Turtle or Peregrine Falcon rules. However, two types of concerns
were expressed relative to the proposed modification of the Bald Eagle rule:

1. The first type of concern is administrative in nature, and includes a few issues:

a. All landowners, particularly small forest landowners, need to be able to access eagle
location information in order to know if a nest or roost is nearby or they need to be
notified. It is believed this concern can be addressed through the existing Forest
Practices Application Review System (FPARS), the WDFW Interactive Mapping
PHS web site, as well as educational efforts.

b. Stakeholders need be able to review Forest Practices Applications (FPAs) that are
close to eagle nest or roost sites, so they may work with landowners to achieve
protection. It is believed this concern can be addressed through FPARS.

c. A concern was expressed relative to the need to complete the rule change as quickly
as possible. Attempts will be made to address this through the rule making process.

2. The second concern is substantive in nature, and represents a disagreement with WDFW’s
proposal to remove the eagle from the rules. One stakeholder’s position is that the rules
should include protection for the Bald Eagle consistent with the requirements under the Bald
and Golden Eagle Protection Act, or the rules should provide for a SEPA review of FPAs
that propose activities within the distances contained in the federal guidelines implementing
the “eagle act”. There appear to be three possible ways this concern may be addressed:

a. Removing the eagle from WAC 222-16-080 Critical habitat (state), and creating
rules under WAC 222-30 Timber harvesting, to protect eagle nest and roost sites.
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b. Retaining the eagle rule in WAC 222-16-080 Critical habitat (state), but reducing the
‘trigger distances” to be consistent with federal guidelines implementing the “eagle
act”. An exemption from Class IV-Special classification could be in the form of
evidence the FPA is consistent with the “eagle act” via approval by, or a take permit
from, USFWS.

¢. Moving the eagle from WAC 222-16-080 Critical habitat (state) to WAC 222-16-
050(1) Classes of forest practices, “Class IV — special”, and modifying the distances
as in (b) above. An exemption from Class IV-Special classification could be the
same as in (b) above.

In summary, stakeholders have not voiced any concerns relative to changing the name of the
Western Pond Turtle, or to removing the Peregrine Falcon from the list of critical habitats (state)
under WAC 222-16-080(1). A substantive stakeholder position relative to the Bald Eagle rule is
that protection of eagle nests and roosts should be ensured via state rules that are consistent with the
federal Bald and Golden Eagle Protection Act.

Based on consensus of the Wildlife Work Group, it is recommended that WAC 222-16-080(1)(g) be
changed to reflect the new name for the Western Pond Turtle, and that and the Peregrine Falcon
rule, WAC 222-16-080(1)(f), be removed.

Because consensus was not reached within the Wildlife Work Group relative to the Bald Eagle rule,

no recommendation is made. There are pros and cons to the possible approaches characterized in
(a) through (c) above, which I will attempt to explain during the Forest Practices Board meeting.
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Q’ WASHINGTON STATE DEPARTMENT OF PETER GOLDMARK
! ! Commissioner of Public Lands

Natural Resources

U
July 21, 2011
TO: Forest Practices Board
FROM: Sherri Felix, Policy Analyst

Forest Practices Division

SUBJECT:  Request to Begin Rule Making to Amend WAC 222-16-080 Critical habitat
(state) of Threatened and Endangered Species

At your upcoming August 9, 2011 meeting, staff will request your approval to begin a rule
making process addressing the bald eagle, peregrine falcon and Western pond turtle with the
enclosed draft rule language.

On April 8, 2011, the Washington Fish and Wildlife Commission adopted an amendment to the
Washington Department of Fish and Wildlife (WDFW) bald eagle protection rules in WAC 232-
12-292. Their rule making removed the WDFW requirement for a bald eagle management plan
for land-use activities containing or adjacent to an eagle nest or communal roost site unless the
bald eagle is relisted as state threatened or endangered at a later date. The bald eagle is no longer
federally or state listed as threatened or endangered. However, the species is still protected under
two federal laws, the Bald and Golden Eagle Protection Act and the Migratory Bird Act.

The peregrine falcon has also been federally and state down-listed from threatened and
endangered; however, it is protected at the federal level under the Migratory Bird Act.

The common and scientific name for the Western pond turtle has been changed. It is now
referred to as the Pacific pond turtle (Actinemys marmorata).

Accordingly, staff recommends the following amendments to WAC 222-16-080, Critical habitat

(state) of threatened and endangered species:

¢ Remove the bald eagle (Haliaeetus leucocephalus), including the reference to bald eagle
management plans;

e Remove the peregrine falcon (Falco peregrinus); and

e Correct the common and scientific name of the Western pond turtle to Pacific pond turtle,
Actinemys marmorata.

To begin this rule making, staff will request your approval to conduct 30-day review by the
counties, the Washington Department of Fish and Wildlife, and by practice the tribes, and to file
a CR-101 Preproposal Statement of Inquiry with the Office of the Code Reviser. Requirements
for the 30-day review and the CR-101 come from two separate laws, the Forest Practices Act and
Administrative Procedure Act, respectively. While we usually request the Board’s approval to
fulfill them in two separate Board meetings, in this case, staff recommends both of these
processes take place prior to your November 8, 2011 meeting. This will allow the Board to adopt
rules in February, rather than May 2012.

1111 WASHINGTON ST SE © MS 47001 © OLYMPIA, WA 98504-7001
TEL: (360) 902-1000 ® FAX: (360) 902-1775 ® TRS: 711 ® TTY: (360) 902-1125 ® WWW.DNR.WA.GOV
EQUAL OPPORTUNITY EMPLOYER
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Staff looks forward to discussing this potential rule making at your August 9 meeting. Should
you have any questions in the meantime, please contact Marc Engel at 360-902-1390
or marc.engel@dnr.wa.gov .

SF/
Attachment
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Forest Practices Board
Bald Eagle Rule Making
August 2011

WAC 222-16-080 Critical habitats (state) of threatened and endangered species.
(¢D)] Critical habitats (state) of threatened or endangered species and specific forest practices
designated as Class I'V-Special are as follows:

(a)

by  Gray wolf (Canis lupus) - harvesting, road construction, or site preparation within
1 mile of a known active den site, documented by the department of fish and
wildlife, between the dates of March 15 and July 30 or 0.25 mile from the den site
at other times of the year.

(eb)  Grizzly bear (Ursus arctos) - harvesting, road construction, aerial application of
pesticides, or site preparation within 1 mile of a known active den site,
documented by the department of fish and wildlife, between the dates of October
1 and May 30 or 0.25 mile at other times of the year.

(¢c)  Mountain (woodland) caribou (Rangifera tarandus) - harvesting, road
construction, aerial application of pesticides, or site preparation within 0.25 mile
of a known active breeding area, documented by the department of fish and
wildlife.

(ed)  Oregon silverspot butterfly (Speyeria zerene hippolyta) - harvesting, road
construction, aerial or ground application of pesticides, or site preparation within
0.25 mile of an individual occurrence, documented by the department of fish and
wildlife.

¢ alcon (Fal inus) ing_road ion_aerial

(ge)  Sandhill crane (Grus canadensis) - harvesting, road construction, aerial
application of pesticides, or site preparation within 0.25 mile of a known active
nesting area, documented by the department of fish and wildlife.

(rf)  Northern spotted owl (Strix occidentalis caurina).

Q) Within a SOSEA boundary (see maps in WAC 222-16-086), except as
indicated in (h)(ii) of this subsection, harvesting, road construction, or
aerial application of pesticides on suitable spotted owl habitat within a
median home range circle that is centered within the SOSEA or on
adjacent federal lands.
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(19)

(ih)

(ii)

(iii)

(iv)

Within the Entiat SOSEA, harvesting, road construction, or aerial
application of pesticides within the areas indicated for demographic
support (see WAC 222-16-086(2)) on suitable spotted owl habitat located
within a median home range circle that is centered within the demographic
support area.

Outside of a SOSEA, harvesting, road construction, or aerial application
of pesticides, between March 1 and August 31 on the seventy acres of
highest quality suitable spotted owl habitat surrounding a northern spotted
owl site center located outside a SOSEA. The highest quality suitable
habitat shall be determined by the department in cooperation with the
department of fish and wildlife. Consideration shall be given to habitat
quality, proximity to the activity center and contiguity.

Small parcel northern spotted owl exemption. Forest practices
proposed on the lands owned or controlled by a landowner whose forest
land ownership within the SOSEA is less than or equal to 500 acres and
where the forest practice is not within 0.7 mile of a northern spotted owl
site center shall not be considered to be on lands designated as critical
habitat (state) for northern spotted owls.

Western-Pacific pond turtle (Slemmys-Actinemys marmorata) - harvesting, road
construction, aerial application of pesticides, or site preparation within 0.25 mile
of a known individual occurrence, documented by the department of wildlife.
Marbled murrelet (Brachyramphus marmoratus).

(i)
(ii)

(iif)

(iv)

(v)

(Vi)

Harvesting, other than removal of down trees outside of the critical nesting
season, or road construction within an occupied marbled murrelet site.
Harvesting, other than removal of down trees outside of the critical nesting
season, or road construction within suitable marbled murrelet habitat
within a marbled murrelet detection area.
Harvesting, other than removal of down trees outside of the critical nesting
season, or road construction within suitable marbled murrelet habitat
containing 7 platforms per acre outside a marbled murrelet detection area.
Harvesting, other than removal of down trees outside of the critical nesting
season, or road construction outside a marbled murrelet detection area
within a marbled murrelet special landscape and within suitable marbled
murrelet habitat with 5 or more platforms per acre.
Harvesting within a 300 foot managed buffer zone adjacent to an occupied
marbled murrelet site that results in less than a residual stand stem density
of 75 trees per acre greater than 6 inches in dbh; provided that 25 of which
shall be greater than 12 inches dbh including 5 trees greater than 20 inches
in dbh, where they exist. The primary consideration for the design of
managed buffer zone widths and leave tree retention patterns shall be to
mediate edge effects. The width of the buffer zone may be reduced in
some areas to a minimum of 200 feet and extended to a maximum of 400
feet as long as the average of 300 feet is maintained.
Except that the following shall not be critical habitat (state):
(A)  Where a landowner owns less than 500 acres of forest land within
50 miles of saltwater and the land does not contain an occupied
marbled murrelet site; or

2
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(2)

©)

(4)

| (5

(B)  Where a protocol survey (see WAC 222-12-090(14)) has been
conducted and no murrelets were detected. The landowner is then
relieved from further survey requirements. However, if an
occupied marbled murrelet site is established, this exemption is
void.

The following critical habitats (federal) designated by the United States Secretary of the

Interior or Commerce, or specific forest practices within those habitats, have been

determined to have the potential for a substantial impact on the environment and

therefore are designated as critical habitats (state) of threatened or endangered species.

For the purpose of identifying forest practices which have the potential for a substantial

impact on the environment with regard to threatened or endangered species newly listed

by the Washington fish and wildlife commission and/or the United States Secretary of the

Interior or Commerce, the department shall after consultation with the department of fish

and wildlife, prepare and submit to the board a proposed list of critical habitats (state) of

threatened or endangered species. This list shall be submitted to the board within 30 days
of the listing of the species. The department shall, at a minimum, consider potential
impacts of forest practices on habitats essential to meeting the life requisites for each
species listed as threatened or endangered. Those critical habitats (state) adopted by the

board shall be added to the list in subsection (1) of this section. See WAC 222-16-050

(1)(b).

For the purpose of identifying any areas and/or forest practices within critical habitats

(federal) designated by the United States Secretary of the Interior or Commerce which

have the potential for a substantial impact on the environment, the department shall, after

consultation with the department of fish and wildlife, submit to the board a proposed list
of any forest practices and/or areas proposed for inclusion in Class IV - Special forest
practices. The department shall submit the list to the board within 30 days of the date the

United States Secretary of the Interior or Commerce publishes a final rule designating

critical habitat (federal) in the Federal Register. Those critical habitats included by the

board in Class IV - Special shall be added to the list in subsection (2) of this section. See

WAC 222-16-050 (1)(b).

(a)  Except for bald eagles under subsection (1)(a) of this section, the The critical
habitats (state) of threatened and endangered species and specific forest practices
designated in subsections (1) and (2) of this section are intended to be interim.
These interim designations shall expire for a given species on the earliest of:

Q) The effective date of a regulatory system for wildlife protection referred to
in (b) of this subsection or of substantive rules on the species.

(i) The delisting of a threatened or endangered species by the Washington
fish and wildlife commission and by the United States Secretary of

Interior or Commerce.

(b) The board shall examine current wildlife protection and department authority to
protect wildlife and develop and recommend a regulatory system, including
baseline rules for wildlife protection. To the extent possible, this system shall:

Q) Use the best science and management advice available;

(i) Use a landscape approach to wildlife protection;

(iii)  Be designed to avoid the potential for substantial impact to the
environment;
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(6)

(iv)  Protect known populations of threatened and endangered species of
wildlife from negative effects of forest practices consistent with RCW
76.09.010; and

(V) Consider and be consistent with recovery plans adopted by the department
of fish and wildlife pursuant to RCW 77.12.020(6) or habitat conservation
plans or 16 U.S.C. 1533(d) rule changes of the Endangered Species Act.

Regardless of any other provision in this section, forest practices applications shall not be
classified as Class 1V-Special based on critical habitat (state) (WAC 222-16-080 and
222-16-050 (1)(b)) for a species, if the forest practices are consistent with one or more of
the following:

(@)

(b)

(©)
(d)
(ed)
(fe)
(¢f)

(ha)

Documents addressing the needs of the affected species provided such documents
have received environmental review with an opportunity for public comment
under the National Environmental Policy Act, 42 U.S.C. section 4321 et seq.:

() A habitat conservation plan and incidental take permit; or an incidental
take statement covering such species approved by the Secretary of the
Interior or Commerce pursuant to 16 U.S.C. § 1536 (b) or 1539 (a); or

(i) An “unlisted species agreement” covering such species approved by the
U.S. Fish and Wildlife Service or National Marine Fisheries Service; or

(iii)  Other conservation agreement entered into with a federal agency pursuant
to its statutory authority for fish and wildlife protection that addresses the
needs of the affected species; or

(iv)  Arrule adopted by the U.S. Fish and Wildlife Service or the National
Marine Fisheries Service for the conservation of an affected species
pursuant to 16 U.S.C. section 1533(d); or

Documents addressing the needs of the affected species so long as they have been

reviewed under the State Environmental Policy Act;

(1 A landscape management plan; or

(i) Another cooperative or conservation agreement entered into with a state
resource agency pursuant to its statutory authority for fish and wildlife
protection;

A special wildlife management plan (SWMP) developed by the landowner and

approved by the department in consultation with the department of fish and

wildlife;

WAC 222-16-100(1);

A cooperative habitat enhancement agreement (CHEA) developed pursuant to

WAC 222-16-105; or

A take avoidance plan issued by the U.S. Fish and Wildlife Service or the

National Marine Fisheries Service prior to March 20, 2000.

Surveys demonstrating the absence of northern spotted owls at a northern spotted

owl site center have been reviewed and approved by the department of fish and

wildlife and all three of the following criteria have been met:

(1 The site has been evaluated by the spotted owl conservation advisory
group, and
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(7)

(8)

(i)  As part of the spotted owl conservation advisory group's evaluation, the
department's representative has consulted with the department of fish and
wildlife, and

(iif)  The spotted owl conservation advisory group has reached consensus that
the site need not be maintained while the board completes its evaluation of
rules affecting the northern spotted owl. The spotted owl conservation
advisory group shall communicate its findings to the department in writing
within sixty days of the department of fish and wildlife's approval of
surveys demonstrating the absence of northern spotted owils.

In those situations where one of the options above has been used, forest practices
applications may still be classified as Class 1V-Special based upon the presence of one or
more of the factors listed in WAC 222-16-050(1), other than critical habitat (state) for the
species covered by the existing plan or evaluations.

The department, in consultation with the department of fish and wildlife, shall review
each SOSEA to determine whether the goals for that SOSEA are being met through
approved plans, permits, statements, letters, or agreements referred to in subsection (6) of
this section. Based on the consultation, the department shall recommend to the board the
suspension, deletion, modification or reestablishment of the applicable SOSEA from the
rules. The department shall conduct a review for a particular SOSEA upon approval of a
landowner option plan, a petition from a landowner in the SOSEA, or under its own
initiative.

The department, in consultation with the department of fish and wildlife, shall report
annually to the board on the status of the northern spotted owl to determine whether
circumstances exist that substantially interfere with meeting the goals of the SOSEA:s.
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

PO Box 47600 « Qlympia, WA 98504-7600 © 360-407-6000
711 for Washington Relay Scrvice o Persons with a speech disability can call 877-833-6341

July 15,2011
TO: ' Forest Practices Board
tial
FROM: Kelly Susewind, P.E., P.G. /
Water Quality Program Mandger

SUBJECT:  Quarterly Update Clean Water Act Milestones

Ecology committed to provide the Forest Practices Board with quarterly updates on the progress being
made to meet milestones established for retaining the Clean Water Act (CWA) Assurances for the forest
practices rules and associated programs. Having heard from the Board Chair that this is perhaps too many
updates, Ecology will provide semiannual updates from this point forward. Our next update will be in
advance of your February 2012 meeting. '

This current update is particularly important because it includes changes to the milestones. As shown in
the enclosed tables, Ecology has made changes to specific milestones that reflect reprioritization decisions
consistent with the intent of the original 2009 list of milestones. Even with these changes, a significant
number of milestones remain overdue.

No non-research program milestones were completed over the past six months. Several of these non-
project milestones appear particularly problematic to complete. These are: 1) obtaining an independent
review of the Adaptive Management Program, 2) developing a training and certification program for
cooperators, and 3) assessing the condition of small forest landowner roads. Only one CMER research
milestone was completed over the past six months. The biggest threats to meeting the CMER research
milestones are the lack of funding and volunteer research capacity to design and carry out the needed
research.

Ecology understands the economic recession has made it more difficult to meet some CWA milestones.
We have been accommodating delays related to over-allocated staff. Ecology has also tried to reduce the
effort needed to meet the milestones by proposing draft approaches for meeting the milestones, finding
grant funding, moving milestone dates to match new consensus decisions, and remaining open to -
alternatives to specific milestones where they meet their underlying purpose. However, many of the
missing milestones have no clear connection to the reduction in revenue. Missed milestones continue to
be the result of prioritization decisions and processes that simply conflict with getting the milestones
accomplished. Efforts during this past year, for example, have been heavily focused on accomplishing
new issues bronght forward by stakeholders instead of working on adaptive management program
priorities. '

Enclosed is a table showing all of the CWA milestones and summarizing their current status. Please
contact Mark Hicks of my staff if you have any questions or concerns (360-407-6477;
mhic461(@ecy.wa.gov.)

Enclosure






Summary of CWA Assurances Milestones and current status:

- Summarized Descuptlou of Ml]esto e

 Statusasof July2011°

2000

.Jufy 2009: CMER budget and work plan will 1eﬂect

RMARP annual reviews to obtain input from
Ecology, WDFW, and tribes on road work
priorities.

Completed

CWA priorities.

September 2009: Identify a strategy to secure Completed

-stable, adequate, long-term funding for the AMP. Strategy has been unsuccessful in securing

long-term funding,

October 2009: Complete Charter for the Completed

Compliance Monitoring Stakeholder Guidance

Committee

December 2009: Initiate a process for flagging Completed

CMER projects that are having trouble with their

design or implementation. '

December 2009: Compliance Monitoring Program Completed

to develop plans and timelines for assessing

compliance with rule elements such as water typing,

shade, wetlands, haul roads and channel migration

ZONes.

December 2009: Evaluate the existing process for Completed

resolving field disputes and identify improvements

that can be made within existing statutory

authorities and review times.

December 2009: Complete training sessions on the Partially Met

AMP protocols and standards for CMER, and Training occurred, and is planned to be

Policy and offer to provide this training to the repeated periodically for Board members,

Board. Identify and implement changes to improve .| CMER is using results to refine its protocols

performance or clarity at the soonest practical time. | and standards manual. Policy has added its

. issues fo ifs work list.
2010 | January 2010: Ensure opportunities during regional Expected Fall 2011

DNR notified regions of need to enhance
involvement in 2010. DNR is now
addressing this issue through modification
in the Board Manual as well as through
regional performance measures aimed at
enhancing stakeholder involvement.

February 2010: Develop a prioritization strategy for
water type modification review.

Completed

March 2010: Establish online gnidance that clarifies
existing policies and procedures pertaining to water

typing.

Fxpected Fall 2011
DNR mangement waiting for the time
needed to refine the staff draft and expects
to complete this by the Fall 201 1.

June 2010: Review existing procedures and
recommended any improvements needed to
effectively track compliance at the individual
landowner level.

Completed
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"~ Nouw-CMER Project Milestones

S

ummarized Description of Milestone = -

. Status asof July 2011

June 2010: Establish a framework for certification
and refresher courses for all participants responsible
for regulatory or CMP assessments.

Not Met
DNR wants dedicated funding to meet this
milestone. Generally, DNR has reduced its
training program; however, they are still
doing internal DNR staff training on key
issues, participating in the contract logger
training program, and initiating an enhanced
CMZ training program for staff and CMP
cooperators.

July 2010: Assess primary issues associated with
riparian noncompliance (using the CMP data) and
formulate a program of training, guidance, and
enforcement believed capable of substantially
increasing the compliance rate.

Partially Met
DNR has not responded to Ecology’s
request to describe their strategy for
identifying and remedying the causes of
non-compliance.

July 2010: Develop a plan for evaluating the risk
posed by SFL roads for the delivery of sediment to
waters of the state.

Not Met
Ecology provided a draft approach to
meeting this milestone using existing staff.
DNR did not concur with the approach and
wants new funding dedicated to addressing
this milestone.

July 2010: Develop a strategy to examine the
effectiveness of the Type N rules in protecting
water quality at the soonest possible time that
includes: a) Rank and fund Type N studies as
highest priorities for research, b) Resolve issue with
identifying the uppermost point of perennial flow
by July 2012, and ¢) Complete a comprehensive
literature review examining effect of buffering
headwater streams by September 2012,

Not Met
Ecology provided draft strategy, and
worked to get EPA to fund a literature
review. Strategy has not be finalized or
reviewed by Policy. Issue a) was met under
a separate milestone. DNR has no plans to
address Item b). However, an Ecology,
WDFW, and DNR staff survey suggests
generally good confidence exists in setting
the uppermost points of perennial flow,
EPA hired a consultant to complete Item ¢)
but in the end was nof able to accept their
product due to a lack of synthesis
information.

October 2010: Conduct an initial assessment of
trends in compliance and enforcement actions taken
at the individual landowner level.

Completed
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Non—CMER Prolect M:lestones

i -'Summarlzed Descnpnon of Mﬂestone

“Status as of July 2011

Octobel 2010: Design a sampling plan to gather

baseline information sufficient to reasonably assess
the success of alternate plan process.

Partially Met
DNR developed an informal process for
deciding what will be sampled, by whom,
when, and for how long. No plans
established for summarizing the results into
an assessment of the program. The
proposed approach would provide some
useful information but does not meet either
the letter or intent of the milestone.
Ecology is open to any alternative approach
that meets the underlining intent of this
milestone to validate the AP process
provides comparable protection as the
standard rules.

December 2010: Initiate process of obtaining an
independent review of the Adaptive Management
Program.

Not Met
There is broad support for this review, but
the state auditor’s office dropped its plans to
begin a review in FY 2012 and it will be an
expensive and lengthy process to contract
this milestone to a private firm.

2011

December 201 1: Complete an evaluation of the
relative success of the water type change review
strategy.

Uncertain
Reassigned DNR staff that developed the
new strategy, and old problems are re-
emerging in the regions as staffing levels
decline.

December 201 1: Provide more complete summary
information on progress of industrial landowner
RMAPs.

Expected Fall 2011

Ecology would consider the proposed
improvements that come from the planned
changes in the RMAP rules, the board
nianual, and in associated submittal forms
to meet this milestone. The improved
process is scheduled for review by the
Board in August 2011,

2012

October 2012: Reassess if the procedures being
used to track enforcement actions at the individual
land owner’s level provides sufficient information
to potentially remove assurances or otherwise take
corrective action.

On-Track

Initiate a program to assess compliance with the
Unstable Slopes rules.

Uncertain
This is a new milestone and was agreed to

“by DNR. However, it is not know if DNR

Operations has begun considering what will
be needed to conduct the evaluation.
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le-CMER Pi olect-Mllestones
S Summarized ])esm ;ptmn nf Mliestone S50 Status as of July 2011
2013 Novembel 2013: Prepare a summary report tlnt Unlikely to be Met
assesses the progress of SFLs in bringing their DNR wants dedicated funding and time is
roads into compliance with road best management | running out to design and implement a field
practices, and any general risk to water quality review.
posed by relying on the checklist RMAP process for
SFLs.
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Complete: Hardwood Conversion — Temperature

Case Study

| éomnl;leté.(.l

Study design did not allow for data analysis.

Study Design: Wetland Mitigation Effectiveness

Completed
Study later dropped due to unforeseen
problems.

2010 | Study Design: Type N Experimental in Completed
Incompetent Lithology
Complete: Mass Wasting Prescription-Scalg Late butin Process
Monitoring Study is in ISPR review.
Scope: Mass Wasting Tandscape-Scale Not Met
Effectiveness No work has occurred or is planned.
Scope: Eastside Type N Effectiveness Not Met
CMER staff assigned June 2011 to help
starf this work.
\ I NitieationEffect Not Met
(Piet) Project dropped. Wetland program being
redesigned. Ecology supported changes are
reflected in this current list of milestones.
Landform Identifieation: Project Moved May 2011 to DNR
Operations. Reassignment reflected in this
current list of milestones.
2011 | Complete: Solar Radiation/Effective Shade On-Track
Complete: Bull Trout Overlay Temperature On-Traek Unlikely
This ten year study was delayed due to
contractor stopping work on final report to
work on new contracts over the summer.
May not be completed until Spring 2012,
Implement: Type N Experimental in Incompetent On-Track
Lithology Need more landowner help getting study
sites but appears sampling will begin Fall
- 2011.
Study Design: Mass Wasting Landscape-Scale Unlikely
Effectiveness No work has occurred or is planned.
Menitoring Wetland program being redesigned and this
study’s purpose will need to be built into
future work.
2012 | Complete: Buffer Integrity-Shade Effectiveness On-Track

Final report is in preparation.

New project — Literature Synthesis: Forested
Wetlands Literature Synthesis

On-Track
Charter approved and contractor selected.

New project - Scoping: Examine the effectiveness:

of the RILs in representing slopes at risk of mass
wasting.

Feasible
UPSAG plans to start work by Fall 2011,
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Study Design: Eastside Type N Effectiveness

Uncertain
Final study design was to be based on
results from Eastside Type N
Characterization Forest Hydrology Study,
which is now to be delayed by another year.

Complote—Wotland Mitoation Bffoct
Landformdentificati
Seope-Wetland Stream-Weter-Temperature Uneertab—ChanseinPriority
Hiteraetions Wetland program being redesigned and this
study’s purpose will need to be built into

‘ future work.
Study-DesignAanphibians-inIntermittentStreams Unlikely .
(Phase 1D . Moved until after Type N Experimental in

Basalt Lithology completed in 2014. The
Type N study appears positioned to address
this research need.

2013

New project - Scoping: Forested Wetlands
Effectiveness Study

Uncertain
Scoping is to be informed by the Forested
Wetlands Literature Synthesis, which
should be in draft by Fall 2012 but may not
be final until Spring 2013,

New project - Wetlands Program Research Strategy

Uncertain
A long-term research strategy is needed to
replace the deleted wetland research
milestones. The Forested Wetland
Effectiveness Study is the first research
priority, and the strategy should be
informed by the Forested Wetlands
Literature Synthesis. Replaceinent wetland
research milestones will be set after
reviewing the strategy.

Scope: Effectiveness of RMAP Fixes

Uncertain
Ecology is concerned UPSAG does not
have the capacity to meet this scoping
deadline and may need help. Ecology
suggests RSAG; which appears to have both
the capacity and expertise needed.

New profect - Study Design: Examine the
effectiveness of the RILs in representing slopes at
risk of mass wasting.

Unecertain
Scoping work has not yet begun.
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Implement: Eastside Type N Effectiveness.

: Unlikely
Delay in completing the ongoing Eastside
Type N Characterization Forest Hydrology
Study will likely delay this study unless
SAGE prepares a draft study design in
advance of finalizing the Hydrology study.

ScopeWetland Hydrologic Connectivity Uneertain
Wetland program being redesigned and this
study’s purpose will need to be built into
future work.
: 1 -1 . . I N . S . ”]]IHEEI‘“
(Phase Hb
2014 | Complete: Type N Experimental in Basalt On-Track
Lithology
Study Design: Effectiveness of RMAP Fixes Uncertain
Scope: Type F Experimental Buffer Treatment Uncertain
New projeci-Implementation: Examine the Uncertain
effectiveness of the RILs in representing slopes at
risk of mass wasting
New project — Study Design: Forested Wetlands Uncertain
Effectiveness Study
2015 | Complete: First Cycle of Extensive Temperature Feasible
- | Monitoring Three of the four strata have been
completed. Problems using the DNR hydro
layer to find Type Np study streams on the
eastside have delayed completion of the
final strata.
Scope: Watershed Scale Assess. of Cumulative Uneertain
Effects
Moved out: Study Design: Amphibians in Uncertain
Intermittent Streams (Phase I1I) Project milestone exists only if needed to
fill research gaps left from Type N
Experimental in Basalt Lithology.
2017 | Study design: Watershed Scale Assess. of Uncertain
Cumulative Effects
Moved out: Study Design: Amphibians in Uncertain
Intermittent Streams (Phase [}
2018 | Complete: Roads Sub-basin Effectiveness Uncertain

Ecology recognizes that RMAP programs
implemented through DNR Forest Practices
Operations may negate the need for this
follow-up sample of progress in fixing
roads.

Implement: Watershed Scale Assess. of Cumulative
Effects

Uncertain
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~ CMIER Research Milestone

Complete: Type N Experimental in Incompetent On-Track

Lithology
2019 | Complete: Eastside Type N Effectiveness (new Unlikely
study needed) SAGE may not be able to compensate for

the current delay in initiating this project.
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July 15, 2011

MEMORANDUM
To: Forest Practices Board
From: Timber/Fish/Wildlife Cultural Resources Committee Co-Chairs

Jeffrey Thomas, Puyallup Tribe of Indians

Pete Heide, Washington Forest Protection Association

SUBJECT: FY 2011 Annual Report of Timber/Fish/Wildlife Cultural Resources Roundtable

The Timber/Fish/Wildlife Cultural Resources Roundtable (Roundtable) is pleased to submit the FY2011
annual report to the Forest Practices Board.

We look forward to your August 9, 2011 meeting and answering any questions you may have. In the
meantime, please do not hesitate to contact us:

jeffrey.thomas@puyalluptribe.com and (253) 405-7478/cell

pheide@wfpa.org and (360) 352-1500

Enc. — Annual Report to the Forest Practices Board from the T/F/W Cultural Resources Roundtable (July 15, 2011)
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T/F/W Cultural Resources Roundtable — 2011 Annual Report to the Forest Practices Board (08-09-11)

Annual Report to the Forest Practices Board
from the
Timber/Fish/Wildlife Cultural Resources Roundtable

August 09, 2011

The Timber/Fish/Wildlife (TFW) Cultural Resources Roundtable is pleased to submit the following annual
report to the Forest Practices Board pursuant to WAC-222-08-160.

T/F/W Cultural Resources Roundtable Members

Co-chairs:
Jeffrey Thomas, Puyallup Tribe of Indians
Peter Heide, Washington Forest Protection Association

Active Members:
Sherri Felix, Department of Natural Resources (DNR) Forest Practices Division
Lee Stilson, DNR State Lands Archaeologist
Allyson Brooks, Department of Archaeology and Historic Preservation (DAHP)
Stephenie Kramer, DAHP
Gretchen Kaehler, DAHP
David Powell, Yakama Nation
Justine James, Quinault Nation
Dennis Lewarch, Suquamish Tribe
dAVe Burlingame, Cowlitz Tribe
Robert Bass, Hancock Forest Management
Tammie Perreault, WFFA
Norma Green, WFFA

FY2011 Work Activities

The main topics worked upon by the T/F/W Cultural Resources Roundtable during FY2011 were the
Timber/Fish/Wildlife Cultural Resources Roundtable Charter, WAC 222-20-120 (Notice of forest
practices to affected Indian tribes) rule language proposals and general guidance documents for
protecting and managing cultural resources during forest management activities.

The charter is important for ensuring the Roundtable has an overall identity as well as a meaningful
structure to be used for undertaking work. The WAC 222-20-120 rule language proposals are important
for clarifying expectations and procedures that apply while fulfilling the requirements of the WAC. The
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cultural resources protection and management guidance documents are important for ensuring that
useful tips, tools and/or educational materials that are specific to state and private forestland
management situations are available to use when needed.

T/F/W Cultural Resources Roundtable Charter — The work to finalize the charter that had begun in
FY2010 was completed during FY2011. The Roundtable collaborated with WDNR forest practices division
officials to produce the Charter that the Board accepted during the May 2011 quarterly meeting. The
T/F/W Cultural Resources Roundtable charter describes that the purpose of the Roundtable is to foster
cooperative protection and management of cultural resources as envisioned in the Cultural Resources
Protection and Management Plan, and also that the Roundtable serves the needs of the Board by
providing insight on cultural issues affecting forest practices, providing consensus rule making
recommendations for the Board’s consideration, and annually reporting on behalf of the department on
how implementation of the Cultural Resources Protection and Management Plan is working. The
sections of the charter are entitled Introduction, Purpose, Membership, Responsibilities and Tasks,
Deliverables, and Group Process and Reporting.

WAC 222-20-120 (Notice of forest practices to affected Indian tribes) Rule Language Proposals — The
work to finalize a WAC 222-20-120 rule revision recommendation that had begun in FY 2009 was
completed during FY2011. The Roundtable considered different drafts of possible rule language to
finally produce the version that the Board accepted during their May 2011 quarterly meeting for
distribution to WDFW, the counties and Tribes for a 30-day review and comment opportunity. The
comments received during this 30-day review were then considered by the Roundtable for needed
feedback or response at the Roundtable June 2011 regular meeting. The general objectives for WAC
222-20-120 rule change proposal work during FY2011 were to clarify ambiguous language and resolve
issues with the rule’s landowner-tribe meeting requirement and tribal sovereignty. Specific objectives
were to address the issues of tribal sovereignty, tribal non-response, and the need for provisions that
allowed a landowner to demonstrate a good faith effort was made to establish contact with a tribe or
tribes.

Forest Practices Cultural Resources Protection & Management Guidance Documents — FY2011 work
included continued efforts to specify and produce guidance documents that can be utilized for
implementing the provisions of the TFW/FFR Cultural Resources Protection and Management Plan,
(CRPMP) or the state forest practices statutes and rules (or other pertinent cultural resource protection
measures, etc.). The Roundtable decided the guidance documents would be prepared for the purpose of
being included in either the Forest Practices Board Manual, or be posted upon the WDNR Forest
Practices Division or the Forest Practices Board website(s). Guidance documents to address specific
topics were either planned or drafted during FY2011 — the topics included general info about cultural
resources and an FPA, a cultural resources rules and statutes summary, cultural resources examples or
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definitions, common cultural/archaeological site types in the forest (with photos) , SEPA Question 13
completion tips, class IV(s) sites and objects, tribal cultural resources contact listings (specifically for
forest practices issues), WAC 222-20-120 Tribal-landowner meeting expectations, successful site
protection plan completion tips, human remains discovery protocols, WAC 222-20-120 meeting
documentation methods, and WAC 222-20-120 implementation sample letters.

Forest Practices Board Quarterly and Annual Reports — The Roundtable prepared and provided
quarterly reports to the Board (in the form of the Roundtables monthly action items list), and prepared
and provided the FY2011 annual report as expected. The Roundtable co-chairs presented quarterly
report briefings at each quarterly meeting of the Board, as necessary.

Anticipated Activities for FY 2012

During FY 2012 the Roundtable expects to complete website or Board Manual guidance for
implementing the CRPMP, forest practices rules and forestry related state statutes regarding cultural
resources. Also likely to be completed in FY 2012 is an effort to improve early identification of potential
cultural sites during forest practices activity planning. The Roundtable’s Action Item list includes
identification and recommendations for improved availability of historic mapping tools that are
expected to help avoid unintended disturbance of archaeological or historic sites during forestry
operations.

The Roundtable hopes to scope and create an action item for a project that will critique the guidelines
which are offered to landowners pertaining to the cultural resource assessment work that may need to
be referenced when submitting a Forest Practices Application and where necessary, a SEPA
environmental checklist. Further work may also be needed to support WDNR Regional Office FPA
processing procedures to better promote the identification of cultural resource features that might be
impacted by forest practice.

Education and training of field personnel remains as a key element in early recognition planning and
protection of cultural resources. Cooperation among landowners, land managers, tribes and state
agencies is critical to the success of the CRPMP and overall cultural resource protection. The Roundtable
will consider what actions it can take to support the broad recognition among resource professionals of
cultural resource values, field recognition of sites, and appropriate management actions where cultural
resources are encountered.

Thanks to the good will of each of the active members, and where applicable, their employers, the
Roundtable is able to make progress. However, funding for staff support remains a critical limitation to
the rate of progress of Roundtable’s work.

Thank you for your interest and attention.
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WASHINGTON STATE DEPARTMENT OF Caring for
Natural Resources your natural resources
W  reter Goldmark - Commissioner of Public Lands ... now and forever
July 20, 2011
TO: Forest Practices Board
FROM: Dan Pomerenk, Natural Resource Specialist /Qj.m/

SUBJECT: Rule Making Proposal for the Forestry Riparian Easement Program

On August o™ I will request the Board’s approval to file a CR -101, Preproposal Statement
of Inquiry.

The legislature passed Engrossed Substitute House Bill (ESHB) 1509, 2011 session amending
RCW 76.13 which established the Forestry Riparian Easement Program (FREP). This rule
making proposal directs the Forest Practices Board (Board) to modify the rules under the
provisions of ESHB 1509.

SHB 1509 makes nine changes to the current FREP listed as follows:

1.

Defines and establishes eligibility for qualifying small forest landowners for FREP; at the
time compensation is offered for a forestry riparian easement {(FRE) the landowner must
be a small forest landowner.

Removes non-profit organizations from program eligibility.

Expands the definition for qualifying timber to include forest trees associated with an
approved forest practices application that cannot be harvested according to forest
practices rules on areas of potentially unstable slopes or landforms to include areas with
the potential to deliver debris to a public resource or threaten public safety.

Limits compensation for timber on potentially unstable slopes or landforms to each
landowner to $50,000 for a biennial funding period.

Requires DNR Small Forest Landowner Office to utilize no more than 50% of the funds
to determine the value of the easement based on timber values on the date the complete
FREP application is received.

Changes the date the 50-year easement term will begin from the date the forest practice
application pertaining to the easement area is received to the date the completed easement
application is received.

FOREST PRACTICES DIVISION F 1111 WASHINGTON STSE 8§ MS 47012 1| OLYMPIA, WA 98504-7012
TEL (360) 902-1400 1 FAX (360) 902-1428 B TTY {360} 902-1125 1 TRS 711 1 WWW.DNR.WA.GOV
EQUAL OPPORTUNITY EMPLOYER RECYCLED PAPER @





Forest Practices Board
July 15, 2011
Page 2 of 2

7. Expands the authority for the DNR to reimburse qualifying landowners for the
preparation costs to prepare a FRE (e.g. geotechnical reports, stewardship plans).

8. Requires a method to collect reimbursement from the selling landowner to the DNR for
the full FRE compensation if the easement land is sold to a nonqualifying landowner
within the first 10 years of compensation.

9. Directs the chair of the Board to form a group of stakeholders to investigate and
recommend potential new long-term funding sources for FREP and report to the
legislature by October 31, 2011. This group will disband after July 31, 2012,

If the Board approves, staff will file a CR-101, Pre-proposal Statement of Inquiry, to inform the
public that the Board is considering rule making.

If you have any questions, you may contact me at (360) 902-1427 or
dan.pomerenk@dnr.wa.gov. I look forward to seeing you on August 9%.

DP/
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Q’ WASHINGTON STATE DEPARTMENT OF PETER GOLDMARK
! ! Commissioner of Public Lands

U
July 20, 2011
TO: Forest Practices Board
FROM: Sherri Felix, Policy Analyst, Forest Practices Division

SUBJECT: Request for Proposed Rule Making on Notice of Forest Practices to Affected
Indian Tribes, WAC 222-20-120, and Western Washington Riparian
Management Zones, WAC 222-30-021

On August 9, 2011, staff will request the Board initiate rule making by filing a CR-102 Proposed
Rule Making with the enclosed proposed rule language and preliminary cost benefit analysis with
the Office of the Code Reviser. This process is pursuant to the Administrative Procedure Act,
chapter 34.05 RCW.

At the Board’s May 10, 2011 meeting, staff received your approval to distribute the draft rule
language developed by the Timber/Fish/Wildlife (TFW) Cultural Resources Roundtable for 30-
day review by the counties, Washington Department of Fish and Wildlife, and affected Indian
tribes. This process is pursuant to RCW 76.09.040(2) of the Forest Practices Act.

The Board received two 30-day comments, from the Confederated Tribes and Bands of the
Yakama Nation and the Puyallup Tribe of Indians. The City of Seattle also sent its comments.
The Yakama Nation and the City of Seattle commented in favor of the proposed rule language.
The Puyallup Tribe proposed numerous modifications to the proposed rule language. These
comments are enclosed. Also enclosed are letters exchanged between the Chairmen of the
Yakama Nation and the Puyallup Tribe as copied to the Board.

After review of the comments received by the Board, staff and the TFW Cultural Resources
Roundtable agreed the proposed 30-day language should move forward to the public review
process with one change: a clarification to the title of the WAC. The enclosed proposed rule
language includes this recommended change.

Upon your approval to proceed with this rule making, staff will schedule rule making hearings
for November or December and file the CR-102 proposed rule language and preliminary
economic analysis with the Office of the Code Reviser. This rule making is categorically exempt
from SEPA review pursuant to WAC 197-11-800(19).

Should you have any questions about this rule making before your August meeting, please
contact Marc Engel at 360-902-1390 or Marc.Engel@dnr.wa.gov .

SF/
Enclosure

1111 WASHINGTON ST SE © MS 47001 © OLYMPIA, WA 98504-7001
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Forest Practices Board
Notice of FP to Affected Indian Tribes Rule Making
Proposed Rule for CR-102 Filing
August 2011

WAC 222-20-120 Notice of forest practices that may contain cultural resources to affected Indian
tribes.

(¢D)] The department shall notify affected Indian tribes of all applications in geographic areas of
eeneern-tointerest that have been identified by such tribes, including those #wvelving-areas that
may contain cultural resourcesdentified-by-the-tribes.

2 Where an application #velhves-is within a tribe’s geographic area of interest and contains cultural
resources the landowner, at the tribe’s discretion, shall meet with the affected tribe(s) prior to the
application decision due date with the objective of agreeing on a plan for protecting the

archaeologlcal or cultural value. Fhe-department-may-conditionthe-apphication-inaccordance

©)

WI|| conS|der the requirements in subsectlon (2) complete if prior to the application decision due

date:

(a) The landowner meets with the tribe(s) and notifies the department that a meeting took
place and whether or not there is agreement on a plan. The department shall confirm the
landowner‘s information with the tribe(s); or

(b) The department receives written notice from the tribe(s) that the tribe(s) is declining a
meeting with the landowner; or

(c) The tribe(s) does not respond to the landowner’s attempts to meet and the landowner
provides to the department:

()] written documentation of telephone or e-mail attempts to meet with the tribe’s
designated cultural resources contact for forest practices, and

(i) a copy of a certified letter with a signed return receipt addressed to the tribe’s
cultural resources contact for forest practices requesting a meeting with the tribe; or

(d) The department receives other acceptable documentation.

(4) The department may condition the application in accordance with the plan.

WAC 222-30-021 *Western Washington riparian management zones.

These rules apply to all typed waters on forest land in Western Washington, except as provided in WAC
222-30-023. RMZs are measured horizontally from the outer edge of the bankfull width or channel
migration zone, whichever is greater, and extend to the limits as described in this section. See board
manual section 7 for riparian design and layout guidelines.

*(1) Western Washington RMZs for Type S and F Waters have three zones: The core zone is nearest
to the water, the inner zone is the middle zone, and the outer zone is furthest from the water. (See
definitions in WAC 222-16-010.) RMZ dimensions vary depending on the site class of the land, the
management harvest option, and the bankfull width of the stream. See tables for management options
1 and 2 below.

None of the limitations on harvest in each of the three zones listed below will preclude or limit the
construction and maintenance of roads for the purpose of crossing streams in WAC 222-24-030 and
222-24-050, or the creation and use of yarding corridors in WAC 222-30-060(1).

The shade requirements in WAC 222-30-040 must be met regardless of harvest opportunities
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provided in the inner zone RMZ rules. See board manual section 1.

(a) Core zones. No timber harvest or construction is allowed in the core zone except operations
related to forest roads as detailed in subsection (1) of this section. Any trees cut for or damaged
by yarding corridors in the core zone must be left on the site. Any trees cut as a result of road
construction to cross a stream may be removed from the site, unless used as part of a large woody
debris placement strategy or as needed to reach stand requirements.

(b) Inner zones. Forest practices in the inner zone must be conducted in such a way as to meet or
exceed stand requirements to achieve the goal in WAC 222-30-010(2). The width of the inner
zone is determined by site class, bankfull width, and management option. Timber harvest in this
zone must be consistent with the stand requirements in order to reach the desired future condition
targets.

(c) Outer zones. Timber harvest in the outer zone must leave twenty riparian leave trees per acre
after harvest. ""Outer zone riparian leave trees' are trees that must be left after harvest in the
outer zone in Western Washington. Riparian leave trees must be left uncut throughout all future
harvests:

Outer zone riparian leave tree requirements

Application Leave tree spacing | Tree species Minimum dbh
required

Outer zone Dispersed Conifer 12" dbh or greater

Outer zone Clumped Conifer 12" dbh or greater

Protection of sensitive | Clumped

Features

Trees representative of
the overstory including

8" dbh or greater

both hardwood and conifer

The twenty riparian leave trees to be left can be reduced in number under the circumstances
delineated in (c)(iv) of this subsection. The riparian leave trees must be left on the landscape
according to one of the following two strategies. A third strategy is available to landowners who
agree to a LWD placement plan.

(i) Dispersal strategy. Riparian leave trees, which means conifer species with a diameter
measured at breast height (dbh) of twelve inches or greater, must be left dispersed
approximately evenly throughout the outer zone. If riparian leave trees of twelve inches dbh
or greater are not available, then the next largest conifers must be left. If conifers are not
present, riparian leave trees must be left according to the clumping strategy in subsection (ii)
below.

(if) Clumping strategy. Riparian leave trees must be left clumped in the following way:

(A) Clump trees in or around one or more of the following sensitive features to the extent
available within the outer zone. When clumping around sensitive features, riparian leave
trees must be eight inches dbh or greater and representative of the overstory canopy trees
in or around the sensitive feature and may include both hardwood and conifer species.
Sensitive features are:

Q) Seeps and springs;

(1)  Forested wetlands;

(1) Topographic locations (and orientation) from which leave trees currently on the
site will be delivered to the water;

(IV)  Areas where riparian leave trees may provide windthrow protection;

(V)  Small unstable, or potentially unstable, slopes not of sufficient area to be detected
by other site evaluations. See WAC 222-16-050 (1)(d).
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(VI)  Archaeological sites or histerieat-historic archaeological resources as defined in
RCW 27.53.030;

(VII) Historic sites registered-witheligible for listing on the National Reqgister of
Historic Places or the Washington Heritage Register as determined by the
Washington state department of archaeology and historic preservation. See WAC
222-16-050 (1)(gf); or

(VII1) Sites containing evidence of Native American cairns, graves or glyptic records_as
provided for in chapters 27.44 and 27.53 RCW. See WAC 222-16-050 (1)(f).

(B) If sensitive features are not present, then clumps must be well distributed throughout the
outer zone and the leave trees must be of conifer species with a dbh of twelve inches or
greater. When placing clumps, the applicant will consider operational and biological
concerns. Tree counts must be satisfied regardless of the presence of stream-adjacent
parallel roads in the outer zone.






PRELIMINARY ECONOMIC ANALYSIS
Forest Practices Board
Rule Making Affecting the Notice of Forest Practices to Affected Indian Tribes
By Gretchen Robinson, Natural Resource Specialist
Department of Natural Resources
July 2011

The Forest Practices Board (Board) is proposing to amend WAC 222-20-120, Notice of forest
practices to affected Indian tribes. The proposed amendments fit the criteria for “significant
legislative rules” in the Administrative Procedure Act (RCW 34.05.328).* Before adopting
significant legislative rules agencies are required, in part, to do the following:

e Determine the rule is needed to achieve the general goals and specific objectives of statute;

e Analyze alternatives to rule making and the consequences of not adopting the rule;

e Determine that the probable benefits of the rule are greater than its probable costs, taking
into account both the qualitative and quantitative benefits and costs and the specific
directives of the statute being implemented; and

e Determine that the rule being adopted is the least burdensome alternative for those required
to comply with it that will achieve the goals and objectives.

Those requirements are fulfilled in this preliminary economic analysis.
GOALS AND OBJECTIVES

The goal of amending WAC 222-20-120 is to establish an improved process for forest landowners
to meet their obligations related to contacting tribes and planning for cultural resource protection.

The Forest Practices Act (chapter 76.09 RCW) lists policies associated with maintaining a viable
forest products industry consistent with public resource protection. The act declares it is in the
public interest to create and maintain rules that, among many other goals, “... foster cooperation
among mzanagers of public resources, forest landowners, Indian tribes and the citizens of the
state ...”

The proposed rule amendment promotes cooperative relationships between forest landowners and
tribes.? It also clarifies the opportunities that tribes have to work with landowners to protect cultural
resources of value to them, and it provides certainty for landowners that their obligations can be met
within forest practices application (FPA) time limits.* The rule proposal, therefore, achieves the

! The Board is also proposing to correct references to laws pertaining to historic archaeological resources in WAC 222-
30-021(1)(c)(ii)(A). Those amendments do not qualify as significant legislative rules because they do not change the
effect of that section; they are not, therefore, included in this analysis.

2 RCW 76.09.010(2)(i).

® “Forest landowners” or “landowners” in this document means those persons responsible for the conduct of forest
practices activities, including managers of public and private forest lands.

* Application time limits are explained in WAC 222-20-020.
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Forest Practices Act policy stated above by helping to maintain the forest products industry while
promoting relationships and coordination among forest landowners and tribes.

CONTEXT

The proposal is a recommendation from the Timber/Fish/Wildlife Cultural Resources Roundtable.
The Roundtable is a multi-caucus group whose participants are representatives of individual tribes,
large and small forest landowners, and state agency staff representing the Department of
Archaeology and Historic Preservation (DAHP) and the Department of Natural Resources’ (DNR’s)
Forest Practices Division and Forest Resources and Conservation Division.

Part of the Roundtable’s purpose is to provide insight to the Forest Practices Board on cultural
resources issues affecting forest practices and provide consensus rule making recommendations for
the Board’s consideration.® In regard to WAC 222-20-120, in the past couple of years the
Roundtable has received input from tribes, landowners, DAHP and DNR that the process in current
rule does not provide clear procedures. The Board is now considering the draft rule proposal that
DNR staff presented to the Board at its May 10, 2011 meeting on behalf of the Roundtable.®

WAC 222-20-120 was first adopted in 1987 to implement measures in the Timber/Fish/Wildlife
Agreement to:

... accommodate tribal concerns [related to cultural resources], while providing
landowners with the opportunity to resolve any conflicts in a timely and cooperative
manner. These measures will also preserve the anonymity of these designated sites
which is a large concern to the affected tribes.’

The intent was, and still is, for landowners to meet with tribes within FPA approval time limits with
the objective of agreeing on a plan for protecting cultural resources.® The rule adopted at the time,
and as it exists today, is as follows:

WAC 222-20-120 Notice of forest practices to affected Indian tribes.

(1) The department shall notify affected Indian tribes of all applications of concern to such
tribes, including those involving cultural resources, identified by the tribes.

(2) Where an application involves cultural resources the landowner shall meet with the
affected tribe(s) with the objective of agreeing on a plan for protecting the archaeological
or cultural value. The department may condition the application in accordance with the
plan.

(3) Affected Indian tribes shall determine whether plans for protection of cultural resources
will be forwarded to the department of archaeological and historic preservation (DAHP).

® The purpose, membership, and other information about the Timber/Fish/Wildlife Cultural Resources Roundtable can
be seen in its charter; go to http://www.dnr.wa.gov/Publications/bc_tfw crc_charter final.pdf.

6 Background information on the draft rule can be found in the file labeled, “20-120 Rule Making-Felix.pdf “ at
http://www.dnr.wa.gov/Publications/bc_fp_materials 20110510.pdf .

" Timber/Fish/Wildlife Agreement, 1987, p. 38. http://www.dnr.wa.gov/Publications/fp_tfw_agreement_19870217.pdf
# WAC 222-20-020 describes application time limits.
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The major problems with the current rule language are:
e The implication that landowners cannot fulfill the requirement to meet with tribes if
communication does not take place; and
e The implication that DNR cannot approve FPAs unless the landowner meets with the tribe.

This has caused difficulty for landowners, tribes, and DNR. There are instances where landowners
have contacted tribes as prescribed by the rule and have not received a return communication from a
tribe. The tribe may not have any concerns with the proposed activities, but the current rule does not
address what landowners should do when there is no response from a tribe. DNR must receive
documentatigon that landowner-tribe communications took place in order to approve the landowner’s
application.

DNR reports it has disapproved, and landowners have withdrawn, FPAs based on the lack of a
response from a tribe, although this has occurred on only a small proportion of FPAs. (Forest
Practices Application Review System [FPARS] records show in the years 2005 through 2010, only
343 out of 30,023 FPAs, or 1.1 percent, included proposed activities in the location of a cultural
site.'®) But when a disapproval or withdrawal does occur due to the lack of a response from a tribe it
can be costly for landowners. This is discussed in the “Cost-Benefit Analysis” to follow.

PROPOSED RULE

The proposed change to WAC 222-20-120 creates a clearer FPA process, clarifies terminology, and
eliminates language that imposes requirements on tribes. A clear process is accomplished through a
proposed new subsection 3. It offers alternative means by which landowners can fulfill their
obligations and DNR will consider that the landowner-tribe meeting requirement is met:

(3) The department will consider the requirements in subsection (2) complete if prior to the
application decision due date:

(@) The landowner meets with the tribe(s) and notifies the department that a meeting
took place and whether or not there is agreement on a plan. The department shall
confirm the landowner*s information with the tribe(s); or

(b) The department receives written notice from the tribe(s) that the tribe(s) is
declining a meeting with the landowner; or

(c) The tribe(s) does not respond to the landowner’s attempts to meet and the
landowner provides to the department:

(i) written documentation of telephone or email attempts to meet with the tribe’s
designated cultural resources contact for forest practices, and

° Often landowners must contact more than one tribe. This depends on how many tribes have previously selected the
geographic area of the landowner’s FPA in the Forest Practices Application Review System administered by the
Department of Natural Resources. The singular “tribe” is used in this document, but this can also mean more than one
tribe depending on the situation.

1 The percentage of FPAs identified as located in areas with cultural sites varied from a low 0.6 percent of the total
number of FPAs in 2005 and 2007, to a high of 2.1 percent in 2010.
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(it) acopy of a certified letter with a signed return receipt addressed to the tribe’s
cultural resources contact for forest practices requesting a meeting with the
tribe; or

(d) The department receives other acceptable documentation.

In other words, DNR can approve an FPA if one of the alternative means (a) through (d) is carried
out, as long as there are no other problems with the FPA.

The proposed rule also:

e Eliminates language imposing requirements on the tribes.

e Adds clarity to two phrases in the current rule. “Applications of concern” is replaced with
“applications in geographic areas of interest that have been identified by such tribes”, and
“including those involving cultural resources” is replaced with “including those areas that
may contain cultural resources.”

COST-BENEFIT ANALYSIS
Description of Costs

The proposed rule would create practically no additional cost, if any, on those required to comply
with it. Inherent in both the current and proposed rules are costs for:
e Landowners to contact tribes;
e Both landowners and tribes to communicate if tribes choose to respond to landowners’
attempts to do so;
e Both landowners and tribes to create a plan for cultural resource protection if tribes choose
to discuss a plan; and
e Landowners to notify DNR that such meetings and planning did or did not take place.

The only new cost impact from the proposed rule is extremely minor. The scenario in subsection
(3)(c) would result in the minor cost of providing a copy of a certified letter requesting a meeting
with the tribe and a signed receipt. There would be no change in costs associated with scenarios
described in subsections (3)(a) and (3)(b) because they do not represent a change from the current
process. The scenario described in subsection (3)(d), “the department receives other acceptable
documentation’, cannot be evaluated for new costs to landowners.

Description of Benefits

The benefits of the proposal primarily go to forest landowners whose forest practices proposals are
on lands that intersect with cultural resources. The proposal creates a clear pathway for landowners
to carry out a good faith effort to solicit a response from tribes and receive an approved FPA from
DNR if there is no response. Without this pathway, landowners who do not receive a response from
a tribe do not receive an approved FPA and cannot carry out proposed forest practices activities
within their scheduled timeframe.

Landowners can lose income when an FPA is disapproved or withdrawn due to the lack of
documentation of the landowner-tribe meeting. This loss of income can occur when landowners are
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not allowed to sell their timber within a particular window of economic opportunity; stumpage
values can change or scheduled operators and equipment may not be available outside the
landowner’s planned timeframe.

The benefit of the proposed rule for landowners, therefore, is the prevention of lost income that can
occur if landowners do not receive a response from tribes in spite of their efforts to do so. The
proposed rule provides certainty for landowners that their obligations regarding the landowner-tribe
meeting can be met within their FPA time limits and their activities can take place within their
scheduled timeframe.

The rule proposal also benefits tribes. Certain tribes have expressed concern that the current rule
creates the perception of tribes as regulators, which is not the case. The proposed rule explicitly
states that the meeting is at the discretion of the tribes.

Comparison of Benefits and Costs

For this analysis, it is reasonable to conclude that the probable benefits of the rule are greater than
its probable costs, taking into account both the qualitative and quantitative benefits and costs.

LEAST BURDENSOME ALTERNATIVE ANALYSIS

RCW 34.05.328(1)(e) requires agencies to determine, after considering alternative versions of the
rule, that the rule being adopted is the least burdensome alternative for those required to comply
with it that will achieve the general goals and specific objectives of the statute the rule
implements.** Alternatives ways to address the problems with WAC 222-20-120 are listed below.
The Board is proposing Alternative 3, which is considered the least burdensome alternative for
those required to comply with it.

Alternative 1 — Eliminate WAC 222-20-120.

This is not a viable solution. The rule is needed to promote cooperative relationships between forest
landowners and tribes, which is a policy of the Forest Practices Act; it facilitates landowner-tribal
communications when forest practices activities intersect with cultural resources.

Alternative 2 - Add the phrase **at the tribe’s discretion™ to the meeting requirement sentence in
subsection (2).

Subsection (2) of the rule requires the landowner-tribe meeting where an FPA is within a tribe’s
geographic area of interest and contains cultural resources. Adding language to explicitly state that
this meeting is discretionary for tribes would make the rule less burdensome than the current rule.
The landowner could receive an approved FPA even if a tribe decides not to meet. If the tribe
responds that it does not want to meet, the landowner can receive an approved application.
However, this is not the preferred alternative because if the tribe does not respond to the
landowner’s request to meet, the landowner cannot provide documentation to DNR for the FPA.

1 The related goals are explained under the heading, “Goals and Objectives” in this document.
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Alternative 3 — Preferred alternative. Add the phrase “at the tribe’s discretion” to the meeting
requirement sentence, and provide alternative means for landowners to fulfill the meeting
requirement.

The proposed rule is the least burdensome alternative for forest landowners and tribes, because it
includes the concept of tribal discretion and sets in rule a variety of scenarios by which DNR will
consider the landowner-tribe meeting requirement completed.

SMALL BUSINESS IMPACTS

The Regulatory Fairness Act (chapter 19.85 RCW) requires state agencies to prepare a small
business economic impact statement (SBEIS) for proposed rules that will impose more than minor
costs on businesses. The purpose of the SBEIS is to look at how a rule might impact small
businesses. When these impacts are identified the agency must try to find ways to reduce those
impacts.

As stated under “Description of Costs”, the only new costs, if any, for landowners resulting from
the rule proposal would be extremely minor. The rule does not meet the threshold of imposing more
than minor costs on businesses and therefore an SBEIS is not required.

SUMMARY

The benefits of the proposed rule are greater than the costs for those required to comply with it. The
proposed rule imposes practically no additional costs, if any, to the costs of complying with the
current rule. It benefits both forest landowners and tribes. Landowners are assured closure in their
efforts to coordinate with tribes with the objective of agreeing on a plan for protecting cultural
resources. Language is revised to be explicit that tribal involvement is discretionary.

The proposed rule is the least burdensome of three alternatives considered for those required to
comply with it. Not changing the rule is the most burdensome for landowners and is not acceptable
to tribes that are reviewing FPAs. The alternative to only make the meeting with tribes discretionary
does not provide a clear pathway for landowners to carry out a good faith effort to solicit a response
from tribes. The Forest Practices Board’s preferred alternative provides both the explicit statement
that a meeting is at the tribes’ discretion, and a clear pathway for landowners to meet their
obligations.

The proposed rule does not meet the threshold of imposing more than minor costs on businesses,
and therefore a small business economic impact statement is not required.
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June 13, 2011

Forest Practices Board Rules Coordinator
Department of Natural Resources

Forest Practices Division

PO Box 47012

Olympia, WA 98504-7012

RE: Comments for WAC 222-20-120
Dear Honorable Board,

The Forest Practices Board notified the Puyaliup Tribe of Indians of the Board’s intent to revise
WAC 222-20-120. The Puyallup Tribe of Indians proposes the following language:

WAC 222-20-120 Notice, Consultation, and Development of an Agreed Plan for forest
practices to affected Indian tribes.

(1) The department shall notify affected Indian tribes af all applications for forest practices
in geographic areas of interest that have been identified by such tribes, including, but
not limited to those that may contain or be related to cultural resources at least
fourteen (14) days prior to a decision issued by the department. Each tribe shall
designate the contact person(s) for the department to notify in writing, with updates as
needed.

(2) Where an application of forest practices involves a known cultural resource, the
department shall engage in meaningful government-to-government consultation with
the affected tribe(s) at least seven (7) days prior to any decision issued by the
department. For areas not containing a known cultural resource, the affected tribe{s}
may still request consultation with the department to discuss impacts to cultural or
other resources of concern to the Tribe. The department shall comply with the
department’s manual, policies, and procedures for consultation with a tribe(s).

{3) The landowner shall meet with a tribe(s) within the geographic area of interest within
five (5) calendar days of the tribe’s request for a meeting. The objective of the meeting
is to develop an agreed plan for protecting the cultural and/or archaeological resources
and/or natural resources. Failure to meet with the tribe(s) within the designated time
frame will delay issuance of a permit for forest practices until after the landowner
complies with this requirement.
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(4) Any agreed plan shali be forwarded to the department by the landowner and tribe(s)
within two {2) business days. In the event the landowner and tribe(s) do not agree on a
plan, the tribe(s} shall notify the department of the failure to reach an agreed plan and
the concerns of the tribe within twao (2) business days.

(5) The department shall condition the application in accordance with an agreed plan and
alternatively, the department may condition the application in accordance with a plan
proposed by the tribe(s) where agreement could not be reached.

(6) The department shall notify and forward information to the department of
archaeologica! and historic preservation (DAHP) where a known historic site falls within
the forest practices area but is not identified as a tribal cultural resource (i.e., logging
camps, Anglo-American early settlement sites, etc.).

(7) Failure by landowners to comply with these provisions may result in delays, rejection of
the application with no permit issued, monetary penalties imposed by the department,
or additional requirements on the pending and/or future applications where the
department finds willful disregard of cultural and/or archaeclogical resources, or the
process outlined herein.

Thank you for your time and consideration of the Tribe's comments.

Should you have any questions or concerns, please contact Andrea George in our Legal
Department at (253) 573-7874 or Jeff Thomas in our Fisheries Department at (253) 680-5565.

Sincerely, *"7]

DA

i o

Herman Dillon, 5r., Chairman
Puyallup Tribal Council
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City of Seattle
Seattile Public Utilities

June 9, 2011

Patricia Anderson

Forest Practices Board Rules Coordinator
Department of Natural Resources

Forest Practices Division

P.0.Box 47012

Olympia, WA 98504-7012

Re: Proposed amendments to WAC 222-20-120 and WAC 222-30-021(1)(c)(ii)

Dear Ms. Anderson,

Seattle Public Utilities strongly supports the proposed changes to WAC 222-20-120 to
clarify ambiguous terminology and resolve issues with required landowner-tribe meetings.
This change will allow Seattle Public Utilities to efficiently manage its 104,000-acres of
forest lands, removing the virtually unattainable requirement for verified confirmation of
consultation within the application period with seven separate local Tribes. It also removes
the burden of a required response from the already strained Tribal cultural resource staff.

The changes proposed to WAC 222-30-021(1)(c)(ii) are consistent with the proposed
changes above and SPU also supports these changes.

Sincerely,

4

Watershed Services Division
Seattle Public Utilities

We are the source: Setting the standard for excellence in watershed stewardship

Watershed Services Division, 19901 Cedar Falls Rd. $.E., North Bend, WA, 98045
Tel: (206) 233-1524, Fax: (206) 233-1527
An equal employment opportunity, affirmative action employer, Accommodations for people with disabilities provided upon request.
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May 26, 2011

Forest Practices Board Rules Coordinator
Department of Natural Resources

Forest Practices Division

P. 0. Box 47012

Olympia, WA 98504-7012

Re:  Proposed amendments to WAC 222-20-120

Dear Rules Coordinator:

The Yakama Nation has actively participated in the T/F/W Cultural Resources
Roundtable and the development of the language proposed for WAC 222-20-120, concerning
Tribal - Landowner meetings. The proposed language has been agreed to by consensus by
members of all stakeholders in the T/F/W agreement. The language has been carefully
constructed to be fair to landowners while insuring that tribes are provided a reasonable
opportunity to comment on cultural resources significant to them.

The Yakama Nation supports the language proposed by the Roundtable and accepted by
the Forest Practices Board. We would oppose any further amendments and recommend that the
language be adopted as permanent rules.

Sincerely,

Pl

Philip Rigdon, Deputy Director
Natural Resources Division

Post Office Box 151, Fort Road, Toppenish, WA 98948  (509) 865-5121
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June 29, 2011

Herman Dillon, Sr., Chairman
Puyallup Tribal Council

3009 E. Portland Ave.
Tacoma, WA 98404

RE: Puyallup Tribe’s proposed language for WAC 222-20-120

Dear Honorable Chairman Dillon:

Last month the Forest Practices Board sent out language for WAC 222-20-120
concerning Tribal-Landowner meetings developed by the T/F/W Cultural Resources Roundtable
(Roundtable). The language was agreed to by consensus by all active members of all
stakeholders in the T/F/W agreement. The Yakama Nation has been an active participant of the
Roundtable for most of the past 18 years and wrote in support of the proposed language to the
Forest Practices Board Rules Coordinator. We oppose any further amendments.

The Yakama Nation has received a copy of the Puyallup Tribe’s proposed language for
WAC 222-20-120 that you sent to the Forest Practices Board Rules Coordinator on June 13,
2011. The Puyallup proposal completely rewrites the language and proposes a new title for
WAC 222-20-120. The new language fails to correct the two issues the Roundtable originally
sought to address: tribal sovereignty and lack of tribal response to a landowner. In fact the
Puyallup language proposes additional language in the Forest Practices Rules requiring tribes to
designate a contact person in writing, engage in government-to-government consultation on
forest practices, notify the Department of Natural Resources when a plan is not agreed to and
submit plans to the Department of Archaeology and Historic Preservation. All of these
requirements violate tribal sovereignty. The state has no business dictating what a sovereign
Nation shall do. The Puyallup language would require formal government-to-government
consultation on forest practice applications rather than the review process that has been in place
since the 1987 T/F/W agreement. Government-to-government consultation is negotiations with
the elected government of the Nation and is not warranted for the review of each timber harvest

application.

The Puyallup Tribe has had an active representative on the Roundtable for even longer
than the Yakama Nation, Jeffrey Thomas, who is one of the co-chairs. Mr. Thomas agreed to the

Post Office Box 151, Fort Road, Toppenish, WA 98948 (509) 865-5121





proposed language through consensus and testified in support of the language at the Forest
Practices Board Meeting May 10, 2011. The Puyallup Tribe’s completely new proposal is
puzzling. The language is unacceptable, violates sovereignty and fails to address lack of tribal
response to a landowner. The Yakama Nation must oppose the Puyallup Tribe’s proposal.

Respectfully,

,7[,/%%.:.//—\

Harry Smiskin, Chairman
Tribal Council

cc: Patricia Anderson, Forest Practices Board Rules Coordinator

Enclosures
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Confederated Tribes and Bands - : Established by the
of the Yakama Nation - . . Treaty of June 9, 1855

May 26, 2011

‘Forest Practices Board Rules Coordinator
Department of Natural Resources

Forest Practices Division

P. O. Box 47012

Olympia, WA 98504-7012

Re:  Proposed amendments to WAC 222-20-120

Dear Rules Coordinator:

The Yakama Nation has actively participated in the T/F/W Cultural Resources
Roundtable and the development of the language proposed for WAC 222-20-120, concerning
Tribal - Landowner meetings. The proposed language has been agreed to by consensus by
members of all stakeholders in the T/F/W agreement. The language has been carefully
constructed to be fair to landowners while insuring that tribes are provided a reasonable

_ opportunity to comment on cultural resources significant to them. ' '

The Yakama Nation supports the language proposed by the Roundtable and accepted by
the Forest Practices Board. We would oppose any further amendments and recommend that the

language be adopted as permanent rules.

Sincerely,

Tl

Philip Rigdoﬁ, Deputy Director
‘Natural Resources Division

o
!
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Puvaliup Tribe of Indians

June 13, 2011

Forest Practices Board Rules Coordinator
Department of Natural Resources '
Forest Practices Division

PO Box 47012

Olympia, WA 98504-7012

RE: Comments for WAC 222-20-120
Dear Honorable Board,

The Forest Practices Board notified the Puyaliup Tribe of indians of the Board’s intent to revise
WAC 222-20-120. The Puyallup Tribe of Indlans proposes the following language:

WAC 222-20-120 Notice, Consultation, and Development of an Agreed Plan for forest
practices to affected Indian tribes.

(1) The department shall notify affected Indian tribes of all applications for forest practices
in geographic areas of interest that have been identified by such tribes, including, but
ot limited to those that may contain o be related to cultural resources at least
fourteen (14) days prior to a decision issued by the department. Each tribe shall
designate the cantact person(s) for the department to notify in writing, with updates as
needed.

{2) Where an application of forest practices involves a known cultural resource, the
department shall engage in meaningful government-to-government consultation with
the affected tribe(s) at least seven (7) days prior to any decision issued by the
department. For areas not containing a known cultural resource, the affected tribe(s)
may still request consultation with the department to discuss impacts to cultural or
other resources of concern to the Tribe. The department shall comply with the
department’s manual, policies, and procedures for consuitation with a tribe(s).

(3) The landowner shall meet with a tribe(s) within the geographic area of interest within
five (5) calendar days of the tribe’s request for a meeting. The abjéctive of the meeting
is to develop an agreed plan for protecting the cultural and/or archaeological resourtes
and/or natural resources. Failure to meet with the tribe(s) within the designated time
frame will delay issuance of a permit for forest practices until after the landowner
complies with this requirement.

3009 E. Portland Ave, ° Tacoma, Washington 98404 ¢ 253/573-7800
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(4) Any agreed plan shall be forwarded to the department by the landowner and tribe(s)
within two (2) business days, In the event the fandowner and tribe(s) do not agree on a
plan, the tribe(s) shall notify the department of the failure to reach an agreed plan and
the concerns of the tribe within twa {2) business days.

{5) The department shall condition the application in accordance with an agreed plan and
alternatively, the department may condition the application In accordance with a plan
praposed by the tribe(s) where agreement could not be reached.

{6} The department shall notify and forward information to the department of
archaeological and historic preservation (DAHP) where a known historic site falls within
the forest practices area but is not identified as a tribal cultural resource (i.e., logging
camps, Anglo-American early settlement sites, etc.).

{7) Failure by landowners to comply with these provisions may result in delays, rejection of
the application with no permit issued, monetary penalties imposed by the department,
or additional requirements on the pending and/or future applications where the
department finds willful disregard of cultural and/or archaealogical resources, or the
process outlined herein.

Thank you for your time and conslderation of the Tribe's comments.

Should you have any questions or cancerns, please contact Andrea George in our Legal
Department at (253) 573-7874 or Jeff Thomas in aur Fisheries Department at (253) 680-3565.

Sincerely, 77 |
- ¢
_,,,.,.ﬁ;',»‘, £ %ﬂ%’/j:
‘ﬁ{w

Herman Dillen, 5r., Chairman
Puyallup Tribal Council





June 13, 2011

To: Note to File

From: Jeffrey Thomas, Puyallup Tribal Fisheries

Andrea George, Attorney, Puyallup Tribe of indians

Lisa Brautigam, Attorney, Puyallup Tribe of Indians

RE: Summary of Recommendations From Puyallup Tribe Regarding WAC 222-20-120 Rule Change Proposal

The Puyallup Tribe submitted suggested language today for updating WAC 222-20-120, the WAC section that is
entitied Notice of Forest Practices to Affected Indian Tribes. Although the Chairman signed the official letter, this
memo to the file serves as documentation of the rationale behind the suggested changes. After reviewing the
proposed language, we offer the following recommendations and accompanying rationale.

Recommendations/Rationale:

Rename title of this section to “222-20-120 Notice, consultation, and development of an agreed plan
for forest practices to affected Indian tribes”.

Title should reflect the broader intent of this section which is to recognize that the Department has an
obligation to consult with tribal governments regarding forest practices and that creating a plan agreeable
to the Tribe and landowner is preferred and encouraged.

Specify notification process is “not limited to” applications affiliated with cultural resources.

Expands the scope to include not only cultural resources but natural and other environmental resources as

well.
Specify notification will occur at least 14 days before departmental decisions are made.

Reassures Tribe(s) they will be provided a reasonable amount of time to review/comment upon an

application, if needed.

Specify the Tribe will designate the contact person(s) whom will receive notifications from the
Department.

Clarifies that Tribe(s) are responsible for designating their tribal contact person(s), ensures that the
appropriate tribal official receives notice, and places the burden of updating tribal contact information
upon the Tribe(s).

Specify Department will consult with Tribe regarding applications having known cultural resources
(at least 7 days before decisions made).

Recognizes that Department consultation shall occur at least a week prior to a decision where known
cultural resources are present in the affected area (thereby providing a higher threshold when known
cultural resources are present than just occurs via a notice, which is appropriate for geographic areas of

" interest to the Tribe).





6. Specify Tribe may request consultation with Department regarding applications that have unknown
cultural and/or other resources of concern to the Tribe.

Recognizes a Tribe can initiate governmeni-to-government consultation to address the adverse impacts of
Jforest practices on any project. This concept is currently lacking and the Department’s responsibility to
consult should he reiterated, regardless of the area involved.

7. Specify Department must comply with the policies/procedures for conducting consultation with
Tribes.

Recognizes the Department will adhere to established consultation policies/procedures and ensures that
protocols have been established before consultation is initiated.

8. Specify landowner must meet with Tribe within 5 days of tribal request to meet.

Reassures Tribe(s) that a landowney will meet with Tribe(s) within a prudent amount of time (upon

request).

@ Specify meeting objective is to develop an agreed plan for protecting cultural, archaeological and/or
natural resources.

Clarifies expectation that the Tribal-landowner meeting should result in an agreed pian for protecting
resources, or at least start out with that objective.

10. Specify that failure to mect with the Tribe delays permit issuance until landowner complies.

Specifies landowner failure to meet with Tribe(s) regarding cultural or other concerns will delay the

issuance of their forest practices permil.
11. Specify landowner and tribe will forward agreed plans to Department within 2 days.

Details process for informing Department of an agreed plan produced via the Tribal-landowner meeting.
Obligation falls on both parties to provide information to the Department about any agreed plan,
especially where a permit is conditioned to adhere to the agreed plan.

12. Specify Department shall condition application in accordance with agreed plan, and Department
may condition the application on the Tribe’s plan if no agreement occurs.

Recognizes an application will be conditioned consistent with an agreed plan, and that an application may
be conditioned with a Tribal plan when no agreement is reached.

13.)Specify Department will notify DAHP when an FPA contains known historic site, but is not identified
as a tribal cultural resource.

Requires the Department to notify DAHP when an FPA containing known (non-Indian) historic sites is
identified.

14. Specify failure to comply may result in FPA delays/rejections, penalties, &/or additional
requirements.

Clarifies that failure to comply with cultural/archaeological resources meeting requirements can have
adverse results for the application and/or applicant,





From: Andrea George

To: ANDERSON, PATRICIA (DNR)

Cc: Jeffrey Thomas

Subject: FW: Legal Department

Date: Thursday, July 07, 2011 4:23:37 PM
Attachments: bizhub _C20 110706102902 0001.pdf
Hi Patricia,

You were copied on this letter, so attached is an electronic version. If you would prefer a paper
copy, please let me know and | would be happy to put a hard copy in the regular mail. You were
copied since the letter from the Yakama Chairman copied you on the initial correspondence
triggering this response from the Puyallup Tribal Council (signed yesterday).

If you have any questions, please feel free to contact me or Jeff Thomas. Yakama’s representative
on the T/F/W Roundtable, David Powell, commented about the letter during yesterday’s meeting.
However, we did not delve into a discussion about the matter since we believe this is a discussion
appropriate between each Tribe’s representative body.

Have a wonderful day!

Andrea D. George

Law Office

Puyallup Tribe of Indians

3009 E Portland Ave

Tacoma, WA 98404

(253) 573-7874

Fax: (253) 680-5998
andrea.george@puyalluptribe.com

From: PTOI-Legal [mailto:admin@puyalluptribe.com]
Sent: Wednesday, July 06, 2011 8:29 AM

To: Andrea George

Subject: Legal Department
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N

Harry Smiskin, Chairman

Yakama Tribal Council

Confederated Tribes and Bands of the Yakama Nation
PO Box 151, Fort Road

Toppenish, WA 98948

Re: Letter dated June 29, 2011 regarding Comments to WAC 222-20-120
Dear Chairman Smiskin and Honorable Council Members:

The Tribe is in receipt of your letter dated June 29, 2011, regarding comments
submitted by the Puyallup Tribe for WAC 222-20-120.

Thank you for raising concerns from the Yakama Nation. The Puyallup Tribe welcomes
communication with our relations and friends from throughout the northwest, and in
particular neighboring tribes in Washington. To date, our tribes have enjoyed a very
favorable relationship and worked together many times in the past.

In early May, the Forest Practices Board (“Board” hereafter) invited tribes to comment to
the proposed changes to WAC 222-20-120. It is our understanding from your letter that
the Yakama Nation supported the proposed changes as presented by the Board (which
were developed by the T/F/W Cultural Resources Roundtable Committee). Although the
changes proposed by the Board and Committee are a step in the right direction, the
Puyallup Tribe saw the invitation from the Board as a valuable opportunity to expand the
scope, application and detail of WAC 222-20-120.

As such, the comments proposed by the Puyallup Tribe were more expansive in nature
and strengthens the opportunities for tribes to meaningfully participate in development
of agreed plans with landowners for harvesting of timber in areas with cultural
significance. More importantly, the comments were intended to open the discussion
amongst the Committee and possibly encourage the Board and Washington State
Department of Natural Resources staff to consider the comments submitted by our
Tribe. However, those comments were not intended to abrogate the sovereignty of
tribes and by no means did the Tribe seek to offend any other tribe.

3009 Portland Avenue L Tacoma, Washington 98404 e 253/573-7800







Chairman Harry Smiskin
July 1, 2011
Page 2

If you have any questions or concerns, please feel free to contact the Puyallup Tribal
Council at (253) 573-7800.

Sincerely,

Herman Dillon, Sr.
Chairman

cc: Patricia Anderson, Forest Practices Board Rules Coordinator
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\, WASHINGTON STATE DEPARTMENT OF _ PETER GOLDMARK
! ! N Washington State Commissioner of Public Lands
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MEMORANDUM

July 15, 2011
TO: Forest Practices Board

FROM: Donelle Mahan D/n '
Forest Practices Policy and Services Section

SUBJECT:  Forest Practices Board Manual Update

The Department of Natural Resources (DNR) convened a stakeholder group to develop Board
Manual Section 3, Guidelines for Forest Roads, which will be presented to you for approval at
your August 2011 meeting.

Section 3 includes:

e The Adaptive Management Program’s Forests and Fish Policy Committee RMAP extension
recommendations for the board manual as follows:

o A schedule for progress reports for landowners using an RMAP extension,

o A standardized and compatible system for RMAP data collection, documentation and
reporting;

o A clear indication of how DNR will determine that RMAPs are complete; and

© The need for early and active tribal involvement and a clearly defined path for
meaningful involvement implemented into the decision-making process.

¢ On May 10, 2011, the Board directed staff to proceed with adding guidance into Board
Manual Section 3 per Ron Mally’s petition. Mr. Mally petitioned the board to add clarifying
rule language regarding slash placement in riparian management zones. The language was
added to Section 3 of the board manual instead of the Forest Practices rules.

e The RMAP board manual stakeholder group received language from the Forest Practices
Adaptive Management Program’s Policy Committee based on a proposal from the
Cooperative, Monitoring, Evaluation, and Research committee. The group added the
language to Section 3 of the board manual where applicable.

If you have questions, please contact me at (360) 902-1396 or donelle.mahan@dnr.wa.gov.

DM/
Enclosures:  Draft board manual

1111 WASHINGTON ST SE * POBOX 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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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.

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
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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
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.

e 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.

e Road work in the approved RMAPs need to be completed by July 1, 2016 or by the extension
deadline July 1, 2021 if approved by DNR per WAC 222-24-051(8).

Small forest landowners are defined in rule as landowners that:

e Harvest an annual average of two million board feet or less of timber from their forest land in
Washington State;

e Have harvested at this level for the past three years; and

e 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).

e 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).

e No RMAP is required for 80/20 SFLs.

e 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.

e If an SFL submits an RMAP, other than a checklist RMAP, the following options apply:

o Follow the RMAP schedule.

0 Ask DNR to approve changes to the RMAP schedule.

o0 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
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communication is encouraged between forest landowners and stakeholders about road concerns
and priorities to help prepare all parties for the review.

Stakeholders will receive copies of all written documentation addressing changes to approved
RMAPs.

RMAP
) ] DNR Extension Anniversary o
Submit Extension Decision Date DNR Decision
Request &
Revised RMAP
Packet
Stakeholder &
DNR Review & Landowner Annual DNR Review of
Annual
Stakeholder Meet w/ Work Plan
Review Landowner Preparation Worksheet/Report
A v A N A \ 4
t———\3r AN/ NI Nt
. ¢ . \ (!
120 Days Prior 75 Days Prior to 30 Days Prior to Day 0 45 Days
to the the Anniversary the Anniersary
Anniwersary Date Date T
Date

Landowner Submits Annual
Accomplishment Worksheet and
Annual Accomplishment and

Planning Report

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 (July 1, 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:

e Extension request form,

e Prioritization and tracking form,

e Maintenance and storm strateqy form,

e Accomplishment scheduling worksheet (this schedule demonstrates all remaining RMAP
work that will be completed through the extension performance period),

e Annual accomplishment and planning report (summary of all RMAP work), and

e Map(s), specific to the extension request area, showing fish passage barriers and road
segments _requiring work.
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All the standardized forms listed above and detailed instructions on how to fill out the forms are
available on DNR’s website
at http//www.dnr.wa.gov/BusinessPermits/ Topics/ForestPractices Applications/Pages/fp forms.a

SDX.

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:

e Current existing RMAP boundary as well as the boundaries for the RMAP extension
area(s).

e All forest roads including:
0 Roads and/or road segments requiring work to meet forest practices rule standards.
0 Roads and/or road segments proposed for abandonment (WAC 222-24-052(3)).
o Stream adjacent parallel roads (identify segments) (WAC 222-16-010).
o0 Orphaned roads, and specify those with potential resource risks.

e All fish passage barrier locations.

e Type Aand B wetlands, as identified on the DNR forest practices wetland GIS layer that
lie_adjacent to or are crossed by roads.

e 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.qg., 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
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inadequate because of major changes that occurred before the RMAP work was complete (e.q.,
storm damage, landslides or new property acquisition).

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 http//www.dnr.wa.gov/BusinessPermits/ Topics/ForestPractices Applications/Pages/fp forms.a

SDX.

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.
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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.

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

e Annual accomplishment and planning report (summary of all RMAP work), and
e Accomplishment scheduling worksheet (work accomplishments for the previous year, work
proposed for the upcoming vyear, 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 http//www.dnr.wa.gov/BusinessPermits/ Topics/ForestP ractices Applications/Pages/fp forms.a

SpX.

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:

e 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.

e 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.

e 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.

e Total number of fish passage barriers within the current RMAP.

e 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.

e 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).
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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 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 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.
Atfter 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 collected RMAP data 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 http://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.
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e 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.

e DNR will provide, in writing, confirmation to the landowner that the RMAP(s) is complete.

e 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.

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:

e Follow the RMAP schedule.

e 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:

e Follow the RMAP schedule.

e Ask DNR to approve changes to the RMAP schedule.

e 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 Sor 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/sflo/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.
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3.1 Location BMPs

When necessary to cross water, find the optimal water crossings first. See 6.1 General Water
Crossing BMPs. Then locate roads to:

e Utilize topographic features such as benches, ridges, and saddles.

e Use natural grade breaks to locate drainage structures. This prevents long continuous ditches.
e 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.
e Disconnect the road drainage from typed waters.

Reduce risks to public resources by minimizing the amount of roads in the following locations:
e 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.
e Onunstable 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 1V-special).
e Inareas 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 1V-special).
e Within 200 feet of typed waters.
0 Note: New stream adjacent parallel roads require an ID team.
e Inor 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:

e Including adequate drainage structures for anticipated surface and intercepted sub-surface
flow.

e Ensuring the sub-grade and surface can support log and rock haul during the planned season
of road use.

e 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.

e Incorporating grade breaks to avoid long, continuous road grades.
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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.

Crowned
\_.-';;\. N : B e /
Q"-‘ ’5,// //J’m'leﬂine.
; 3-5%J S
o
Inslope
Outslope
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Sloped from ¢uls|ng_e:1{ s
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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 Requires more Requires less excavation | Will require excavation
requirements excavation and clearing. | and clearing. and clearing quantities
between inslope and
outslope.
Maintenance Road surface Road surface Road surface
requirements
Ditch and relief Dips Ditch and relief
structures structures
Fill slopes — vegetation
or stabilization Fill slopes — vegetation
or stabilization
Erosion Road surface Road surface Road surface
concerns
Ditches Fill slope Ditches

At relief culverts and
outlets

Dips and dip outlets

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)

e Provide road construction operators with well-marked road locations, readable road design
information, and clear instructions.

e Supervise road construction operators to:

o0 Ensure road width and cut depths match design specifications.
0 Respond to unanticipated circumstances.

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

e Minimize the area of soil disturbance during construction.

e Place all clearing debris and slash (such as tree limbs, stumps and brush) outside the road
prism.

e Forroads 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.

e New, non-compacted roads may need time to settle (several weeks or more) before rock or
timber haul.

e 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.

e 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.

e Compacting the embankment reduces potential failure and surface erosion.

e Compacting the sub-grade extends the life of the running surface. Italso reduces sediment
runoff from the pumping of fine sediments upward into the road ballast and surfacing.

e 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:

e Place soil in 1to 2 foot layers and run excavation equipment over the entire width of the lifts.

e Avoid incorporating organic material into any area to be compacted.

e 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:

e 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:
0 Reducing the water intrusion.

Reducing the wear.

Improving the sub-grade’s durability.

Maintaining the crown.

Enhancing the surfacing.

OO0O0oo

For this technique:
e Place surfacing in layers before compacting.
e Compact in several passes depending on the layer thickness. When there is no visible
deformation of the surface, compaction is complete.
e |f the sub-grade or surface rock is dry, spray on water or use a roller with a built in spray bar.
e |f using a vibratory roller:
0 Place surfacing in 4 to 6 inch layers before compacting.
o Compact until asheen of water and fines rise to the surface.
e 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:

e For best results, handle spoils when they are dry. Handling super-saturated material may
require sediment controls (e. g., silt fence, berms, straw).

e 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:

e 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.

e 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:

e Excavating dead sumps to intercept and settle sediment-laden water.

e 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.

e Installing slash filter windrows to intercept sediment at the toe of fills over water crossings.

e Installing a secondary ditch or a raised berm over water crossings.

e 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:

e If erosion or sediment is likely to deliver to typed waters.

e If roads are built of erosive, native soils.

e 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:

e 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:

e 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.

e Topographic aspect, north or south facing slopes.
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When applying grass seed to exposed soils:

e Consider using straw blankets or loose straw if soil moisture is low. Apply straw 3-6 inches
thick.

e 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
e Determine the cause of potholes and wash boarding and fix the problem. The problem is
usually standing water.

o0 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.

e Remove berms except those needed to carry water away from unstable slopes and/or typed
waters.
e Compacting the graded surface with a roller will:

0 Seal the surface and retain fines.

0 Reduce potholes.

0 Reduce wash boarding.

Avoid the following practices:

e Unnecessary removal of all vegetation in functioning ditches.

e Undercutting the fill or cut slopes.

e Pushing sediment over steep slopes above typed waters.

e 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

e Find and mark the location of all surface waters and wetland management zones immediately
before applying roadside spray.

e Mix chemicals in upland areas away from all typed waters and Type A and B Wetlands.

e Prevent chemicals from entering any surface waters and Type A and B Wetlands and their
buffers.

e Follow all label instructions.
o Know and follow regulations regarding chemical storage, handling, application, and

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

0 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

e Remove brush to a width that allows proper maintenance functions such as grading, trimming
shoulders, pulling ditches, and cleaning headwalls.

e 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
e Use existing landings if properly located.
e Design landings to provide for drainage:
0 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 7 Drainage Structures.
o Compact if appropriate. See 4.2 Compaction and Stabilization.
e Construct when moisture and soil conditions are not likely to result in excessive erosion
and/or soil movement.
e After completion of harvest:
0 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 7 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
cubvert 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.

Increasing 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:

e 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.

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

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

e Place large riprap on the upstream facing fill and at the dip on the downstream facing fill.

e Install oversized inlets (bell-shaped inlet structures) or miterthe culvert inlet to improve flow
characteristics and to help orient debris.

Berm to divert
water from ditch

4'?.3.."»“ Sl

e
AN

Figure 3.3 Armored relief dip design

Riprap Armored fill

Consider _increasing the size of crossing structures when:

e 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.
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e You are considering installing a new culvert with a diameter equal to or less than % of the
active channel width.

Water crossing construction BMPs

e Cover tops of culverts with at least 12 inches of fill, or to a depth of % 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.

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

e For natural surface roads, apply surface rock at culvert approaches.

e Inareas where beavers are present, consult WDFW.

e 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:

e Stream flows regularly over the road.

e Stream flows diverted from the culvert inlet into the ditch. Look for severe erosion in the
ditch located downhill from the crossing.

e Stream flows diverted from the culvert inlet into another stream channel (basin).

e Streambed material accumulations at the culvert inlet.

e Down-cut channel bottoms and eroded stream banks immediately downstream of the culvert
(outlet scour/drop).

e Erosion of the fill located above the culvert inlet.

e 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 http//wdfw.wa.gov/hab/ahg. 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.
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This section includes three methods to determine culvert sizing, any one of which can be used.

See Table 3.2.

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 ¥ 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

of debris?

smaller than bankfull
width.

Method A Method B Method C
Sizing Table Bankfull Width Hydraulic Design
Summary Enter bankfull width and | Choose culvert Calculate 100-year
average bankfull depth diameter equal to or flow, determine
into the culvert sizing greater than bankfull culvert size using
table (Table 3.3). width. nomograph (Figure
3.4), and account for
debris.
Complexity MediunvLow Low High
Data Required Measured bankfull width | Measured bankfull 100-yr flow (various
and average bankfull width only. methods and data
depth. requirements).
Analysis Required | Table 3.3 None Peak flow calculation,
use of nomograph
(Figure 3.4).
Does Method Somewhat, except where | Yes No- needs additional
provide for passage | culvert size is much 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 3.3 Method A, culvert sizing table for Type N Waters

Bankfull Average Bankfull Depth in Inches

width

BFW)in | 3 | 6| 9 |12 | 15| 18 | 21 |24 | 27 | 30 | 33 | 36

Feet
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 9 | 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:

e 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.

e Flow measurements of past 100-year flood events may be unavailable.

e 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 (g value on the nomograph in Figure 3.4) by:
e Using stream flow records from gauged streams.
e 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:

e Select culvert entrance type (armored headwall, mitered to slope, projecting).

e 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.

e 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.

e 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 frea/

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

o

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//mwww.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
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6.4 Fords

You may use properly constructed and maintained fords in Type Np and NsWaters. 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:

e Minimal vehicle traffic.

e Insites where access limits regular maintenance.

e Variable stream widths exist from frequent landslides, debris flows, or ice flows originating
upstream.

e When culverts or bridges are not an option because:
o Crossing is too difficult to maintain.
0 High debris loading is present in stream channel.

Construction BMPs

e 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).

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

e Make sure equipment is in good working condition and doesn’t leak oil.

e Install ditch-outs or water bars on each side of the approaches to divert water away from the
stream.

e Control erosion and sediment. See 4.3 Erosion Control.

e Construct the ford so that you can maintain fit.

e 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:

e Keep road approach ditch-outs and water bars functioning.
e Control stream bank erosion. See 4.3 Erosion Control.

e Eliminate multiple approaches.

PART 7. 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:

e Road grade.

e 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:

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

2. Innatural 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:
e Ditch water delivers sediment to typed waters.
e The road is a stream adjacent parallel road.
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e The density of stream crossings is high, resulting in most of the ditch length draining to

streams.

e Ditch scour, road surface erosion, or outlet erosion is occurring from high ditch flow.

e Ditch flow exceeds the capacity of the culvert.

Table 3.5 compares the construction costs, maintenance needs, and appropriate uses of relief
culverts, dips, and water bars.

Table 3.5 Comparison of Drainage Structures

On high traffic roads.

At the low point of
the sag of vertical
curves or dips.

On outsloped roads.
To back up culverts.

On dry sites and

native surfaced roads.

Relief Culverts Dips Water bar
Construction costs Highest Medium Lowest

Medium Lowest Highest
Maintenance

Needs frequent Needs occasional Needs frequent

inspection and repair or reshaping. cleaning, reshaping

cleaning. and replacement.

On steep road grades. | On low traffic roads. | On low traffic roads.
When to use

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.

7.1 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.

Installation BMPs

e 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.

e Skew the culvert so it directs water 30 to 45 degrees from perpendicular to road centerline.

e No skew is necessary on roads less than 3% grade or at a low point on the road profile.

e Anchor the culvert by packing fill material around it.
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e Cover tops of culverts with 12 inches of fill or % the culvert’s diameter whichever is greater.
(This minimizes damage from vehicles by preventing the culvert from crushing.)

e 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

e Inspect and clean culverts routinely and after storm events.

e Check need for additional cross drains for springs, seeps, low spots in ditch lines, and areas
where ditch line erosion is occurring.

e Mark hidden relief culverts with posts so heavy equipment operators can see and protect
them.

e Remove brush from around inlets and outlets to see problems and reduce the risk of
blockage.

7.2 Dips
Dips are long, shallow road surface drainage structures that provide cross drainage on insloped
road sections (Figure 3.6).

30° Skew

Figure 3.6 Diagram of a rolling dip

Road grades from 12% to 15% are the upper limits for dips because:

e |f the dip becomes lower than the outfall it will not drain properly, impeding traffic and
causing ruts and sedimentation.

e Truck frames can twist during passage over dips on steeper slopes.

Construct dips:
e To provide access for road maintenance and land management activities. When the dip is:
o0 Short in length and traffic includes trucks with long frames, orient the dip perpendicular
to the direction of traffic.
0 On steep road grades, skew the dip 30 degrees from perpendicular to provide drainage.
e With rock armoring on erosive native surface roads.
e With grass-seeded outflows when near typed waters.

7.3 Water Bars

Water bars divert surface water directly across the road and fill slopes to the forest floor (Figure
3.7).
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Figure 3.7 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.

0 Forroads 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.

7.4 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 3.8). 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

3.8). 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:

0 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.

0 Road grading can rip these diversion structures out.

0 Heavy winter hauling causes the top of some belting to fray and delaminate.

0 Onroad grades less than 6%, potholes formed in the wheel ruts on the uphill side of the
rubber strip.
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Figure 3.8 Diagram of rubber strip diversion structure

7.5 Ditches
Ditches carry road runoff water to drainage structures.

Installation BMPs

e Typically, ditches should be at least one foot deeper than the road prism and have an
approximate 2:1 slope on either side.

e If the ditch has the potential to drain a wetland, refer to WAC 222-24-015.

Maintenance BMPs

e Maintain ditch vegetation within 100 feet of water crossings. Vegetation filters sediment
from ditch flow.

e Pull ditches only when necessary to maintain drainage. This helps maintain ditch function
during a major storm event.

e Clean ditches of all debris generated during logging. Place this material on the downhill side
of the road near the base of the fill.

e Do not undercut the road cut slope.

e Match equipment with the type of maintenance work required. Excessive excavation will
create potential sediment delivery.

e Remove slides from the ditches and roadway. See 4.2 Compaction and Stabilization.

7.6 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:

e Slopes greater than 60%.

e Erosive soils.

e Drainage structure outfalls.

Energy dissipaters include:

e Flumes or downspouts (half culverts staked into place).
e Large rock placed below outfall.

e Large woody material placed below outfall.
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PART 8. ROAD ABANDONMENT
(Rules are in WAC 222-24-052(3).)

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.

8.1 Prioritizing Roads for Abandonment

Consider abandonment of chronic problem roads that require frequent maintenance to protect
public resources, such as:

e Stream adjacent parallel roads.

e 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.

8.2 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:

e Cracks and slumps in the road surface or shoulder.

e Onunstable 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.

e Where the weight and volume of side cast material could cause a slide.

Removal methods:

e 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.

e On steep slopes in high rainfall areas, do not place excavated material on the road surface.
This material will become saturated and unstable.

8.3 Water Crossing Removal BMPs

Removing water crossing structures restores the natural drainage of streams. When removing

water crossing structures:

e A completed FPA/N from DNR may be required. An HPA from WDFW may be required.

e 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.

e Place all excavated material in stable locations.

e Leave stream channels and side slopes at a stable angle.

8.4 Drainage BMPs

Install self~-maintaining drainage structures that will not require future maintenance. Provide for
drainage by:

e Removing relief culverts. Make sure side slopes are left at a stable angle.

e Removing berms or punching holes in them so they drain to a stable location.

e Ripping the road surface to promote re-vegetation.
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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.

= Forroads less than 3% grade or at the bottom of a dip, install them perpendicular to
the centerline.
0 At aspacing to disperse runoff and minimize erosion and sedimentation.
0 At natural drainage points.

PART 9. 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.

B3-33





Forest Roads Board Manual-8/2011

GLOSSARY

Bio-matting is a biodegradable woven mat that comes in various lengths. Itis 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.

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 3.9). This is common on steep and/or
unstable ground. Two methods to remove spoil material (excess material cut from the hillside)
are:

e "End hauling”, where the spoil material is hauled to a suitable waste area.

e "Overhaul", where the spoil material is pushed to a suitable waste area.

Full Bench Road Construction

Original Ground Line

Area Excavated
During Construction

Finished Road Prism

Figure 3.9 Diagram demonstrating full bench construction.

Geotextile is a fabric mat that allows water to drain through it while supporting the materials
located above fit.

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 3.10.
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Figure 3.10 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 wowven 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
fittering 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.
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Q’ WASHINGTON STATE DEPARTMENT OF . PETER ?OlI)PMARdK
Washington State Commissioner of Public Lands
BNP4 Natural Resources

July 25, 2011

To:

From:

Subject: Status of RMAP Recommendations and DNR Operations Plan Update

The Board, at their August 2010 meeting, accepted DNR’s Adaptive Management Program’s
Forests and Fish Policy Committee recommendations for changes to the RMAP program. This
memo provides a summary of Policy’s recommendation for the operational plan and an updated
status of how DNR is implementing those recommendations.

Policy Recommendation

Develop an operational plan to address RMAP related issues in a comprehensive manner.
Elements of the operational plan will include: support for the rule change and amended
reporting and compliance procedures; support to enhance and standardize the information
gathering and reporting system; descriptions of expectations for completed RMAPS; enhanced
communication and collaboration among DNR staff, RMAP reviewers, and landowners; and an
agreement to collaboratively pursue sufficient funding to achieve results.

Program Response

Many of the components of the “operational plan” are incorporated into the revisions to the rules
and/or board manual. Other components include development of a statewide data management
system, which will enable DNR RMAP Specialists to better track progress of RMAP
implementation and accomplishments as well as increase efficiency of on the ground compliance
efforts.

DNR developed standardized data collection and reporting forms for landowners to submit as
part of their annual accomplishment reports; this data will be used to build the RMAP data
management system. As has been the case in the past, changes to RMAPs, annual
accomplishment reports and work plans will be made available to reviewers on a regular basis;
these should be easier to review in the future due to standardization across the state in addition to
developing a web-based information site. DNR will continue to review/approve annual work
plans in consultation with the Departments of Ecology, and Fish and Wildlife, affected tribes and
interested parties.

The DNR Operations program underwent an evaluation of how RMAP data was collected,
evaluated, and reported. Particular attention focused on implementation, consistency and
standardization, including even-flow and worst-first assessment and tracking. Results from this
in-depth evaluation identified a number of areas where the program can make improvements:
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1. Apply consistent interpretation of accomplishment reporting elements — this has been
implemented and is reflected in the 2010 Annual RMAP Accomplishment Report (attached);

2. Standardize data collection methods — this will be accomplished through the use of
standardized reporting forms accompanied by detailed instructions;

3. Create a statewide GIS database for RMAP information, tracking, and reporting purposes —
this database is currently expected to be completed by the end of this calendar year;

4. Improve data sharing and transparency with our stakeholders — RMAP Specialists within
each Region are developing an outreach strategy for stakeholders to be completed by
September 30, 2011; and

5. Add three additional annual accomplishment reporting elements in order to provide a
baseline for improving evaluation of even-flow:

i. Total number of fish passage barriers identified — this has been included in the 2010
Annual RMAP Accomplishment Report.

ii. Total miles of forest road identified needing improvement — this will be reported as part of
the 2012 Annual Accomplishment Report.

iii. Percentage of road improvement completed by road management block.

DNR will implement the operation plan in several stages. The forms have been developed and
will be available for use when the rule becomes effective, the GIS database target date is
January 2012, and the requirement to report total miles of road identified needing improvement
will be implemented beginning with the 2012 RMAP accomplishment report.

Please review the enclosed standardized RMAP forms to assist you in your review of the
proposed rules and the Board manual. These forms were developed in consultation with all the
stakeholder groups which helped DNR create a well thought out and thorough product.

If you have questions please contact me at (360) 902-1390 or marc.engel@dnr.wa.gov.

ME\
Enclosures:  Draft RMAP Forms
2010 Annual RMAP Accomplishment Report
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INTRODUCTION

The Road Maintenance and Abandonment Plans (RMAPS) process was developed as part of the Forest
and Fish Rules in 2001. The planning process provides landowners with a method to evaluate their forest
roads, identify areas that do not meet forest practices rule standards, and schedule needed upgrades
and/or repairs to be completed by 2016. Large landowners are required to implement the RMAP process
while small landowners can choose the RMAP process or comply with the small forest landowner road
maintenance planning process (i.e., checklist).

An RMAP addresses roads constructed or used after 1974 through June 30, 2001. The purpose of an
RMAP is to improve these roads to forest practices rule standards as defined in chapter 222-24 WAC
Road Construction and Maintenance.

The most important question an RMAP answers is whether the forest roads being assessed meet forest
practices rule standards (rule standards) as established by the Forest & Fish Report. There are four basic
road categories tracked within an RMAP:

e Meets standards,

e Does not meet standards,
e Abandoned (actual and planned), and
e Orphan (road or railroad grade not used since 1974).

The Department of Natural Resources (DNR), in consultation with the departments of Fish and Wildlife
and Ecology, affected Tribes and other interested parties, either approves or disapproves the RMAP.
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Once a road is improved to rule standards, a landowner's RMAP obligations are complete and generally
only routine maintenance practices are needed to keep the road at that level.

In August (day) 2011 the Forest Practices Board adopted new rules and approved a revised Board
Manual Section 3 for the RMAP process. The new rules:

¢ Provide landowners an opportunity to request up to five additional years to complete their RMAP
work;

¢ Require landowners to use standardized forms; and

e Provide an opportunity for anyone to appeal the DNR’s decision to approve or disapprove the
extension request to the Pollution Control Hearings Board.

This document provides instructions and helpful information for those landowners using the RMAP
process outlined in WACs 222-24-050 and 222-24-051.

GENERAL INFORMATION

Beginning September (day) 2011, a landowner with an approved RMAP may request up to five additional
years to complete their RMAP obligations - this process is known as an extension request. See WAC
222-24-051(8) and Board Manual Section 3 for full details and requirements.

All extension requests and annual reporting must use DNR standardized forms.
Forms can be found on the Forest Practices website:

http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp _forms.aspx
or can be obtained through one of the DNR region offices listed below.

Questions regarding the RMAP process can be directed to the Forest Practices program at one of the
DNR region offices listed below.

DNR Region Offices
(Business hours are 8:00 am to 4:30 pm Monday thru Friday)

Southeast Region Northeast Region Olympic Region

713 Bowers Road 225 S. Silke Road 411 Tillicum Lane
Ellensburg, WA 98926 Colville, WA 99114 Fork, WA 98331

Tel: (509) 925-8510 Tel: (509) 684-7474 Tel: (360) 374-2800
Fax: (509) 925-8522 Fax: (509) 684-7484 Fax: (360) 374-5446
Includes: Adams, Asotin, Includes: Ferry, Lincoln, Okanogan, Includes: Clallam, north
Benton, Chelan, Columbia, Pend Oreille, Spokane, and Stevens half of Grays Harbor, and
Douglas, Franklin, Garfield, counties Jefferson counties
Grant, Kittitas, Klickitat,

Skamania, Walla Walla,

Whitman, and Yakima counties
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Pacific Cascade Region South Puget Sound Region Northwest Region

601 Bond Road 950 Farman Ave. N 919 N Township St

P.O. Box 280 Enumclaw, WA 98022 Sedro Woolley, WA

Castle Rock, WA 98611 Tel: (360) 825-1631 98284

Tel: (360) 577-2025 Fax: (360) 825-1672 Tel: (360) 856-3500

Fax: (360) 274-4196 Fax: (360) 856-2150
Includes: King, Kitsap, Mason and

Includes: Clark, Cowlitz, south Pierce counties Includes: Island, San

half of Grays Harbor, Lewis, Juan, Skagit, Snohomish,

Pacific, Thurston, Skamania, and Whatcom counties

and Wahkiakum counties

SUBMITTING RMAPS

All forms except the Accomplishment Scheduling Worksheet are to be submitted on paper.

Use one or more of the formats below for submitting information on the Accomplishment Scheduling
Worksheet.

e Geographic Information System (GIS) data (shapefile or ESRI ArcGIS file geodatabase)
e Microsoft Excel Spreadsheet
e Paper

Information can be sent to the appropriate DNR region office electronically (email or fax), U.S. mail, on a
compact disc (CD) or digital versatile disc (DVD) or in person. The ‘Request to Extend’ form requires a
landowner or landowner representative signature which will require the original to be mailed or delivered
in person to the appropriate region office. Remember to retain copies for your records.

DNR will not consider an RMAP or RMAP extension request complete until all required forms and
associated documentation (for example: maps) are received at the appropriate region office. When
submitting forms and documentation in paper format, the information must be legible to allow for
electronic scanning.

If you are unsure whether a Forest Practices Application/Notification (FPA/N) is required for road

maintenance work proposed for the upcoming work schedule contact the region office in which your land
is located.
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MAP REQUIREMENTS

For consistent reporting, use DNR Section Base Maps that can be printed from the Forest Practices
Application Review System (FPARS) website and are also available at DNR region offices. Alternate base
maps that include the following elements may be used:

e Township, range and section lines with identifying numbers,
e Contour lines appropriate to scale,

e Scale bar,

¢ North arrow, and

e Legend.

DNR will accept a range of maps (s) from 1:12,000 through 1:60,000 scale. The scale you choose should
take into consideration the amount of detail shown on the map. Print maps on the standard size paper no
larger than 11” x 17” to allow for copying and/or electronic scanning. If you would like to submit maps on
larger paper, you must supply enough copies to be distributed to RMAP reviewers. Contact the
appropriate Region RMAP Specialist if you decide to do this.

Extension request maps must include the following:

1. Current existing RMAP boundary as well as the boundaries of any area(s) for which you are
requesting an extension.
2. All forest roads, identified as:
a. Not meeting standard,
b. Orphan,
c. Abandoned (actual, planned and potential),
d. Stream adjacent parallel roads, and
e. Meets standards (by default these are roads not identified as a. through d. above).
3. Allfish passage barrier locations.
4. All Type A and B wetlands adjacent to or crossed by roads as identified on DNR Forest
Practices Wetlands GIS layer; and
5. All typed water as identified on DNR Hydrography GIS layer.

While not required, additional information such as replacing or removing undersized water crossing
structures (non- fish) or other road work necessary to minimize sedimentation to typed waters or wetlands
(sidecast pullback, surface water management, etc.) may be included on maps

Annual Accomplishment and Planning Report maps are required under the following circumstances:
e Locations of work accomplished and planned if latitude and longitude coordinates are not provided

in the Accomplishment Scheduling Worksheet.
e Forest land sold or purchased.
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FOREST PRACTICES REQUEST TO EXTEND COMPLETION OF ROAD
MAINTENANCE AND ABANDONMENT PLANS

Requests to extend completion of RMAPs can be made for up to 5 years, not to extend beyond October
31, 2021. Requests must be made no later than 2014 and at least one hundred twenty days prior to the
plan’s anniversary date.

Time Period for Extension Request (check year and provide month and day after year):

Indicate the completion date for your extension request by providing the year, month, and day that your
road work will be complete.

Current RMAP Status for Extension Plan Area:

Provide specific information regarding the current status for the area in your approved RMAP that you
want to extend. Provide the percent of total road improvement complete for each RMB and the percent
anadromous fish barriers removed/fixed for each RMB.

How Many Acres will the Extension Plan Area Cover:
Enter how many acres within your RMAP extension plan area.

Total Length of your Forest Road(s) in this Plan:

Estimate the length in miles. Indicate on the form if reporting in feet. This includes the total miles of all
forest roads submitted under a RMAP (both those already improved and those still needing
improvement).

Total Length of Orphan Roads (roads and railroad grades not used since 1974):

Estimate the length in miles. Indicate on the form if reporting in feet. Orphaned roads are roads or
railroad grades that have not been used for forest practices activities since 1974 per WAC 222-24-
052(4). Inventory and assessment of orphaned roads will be used to help in the evaluation of the
Hazard-Reduction statute and determine the need for cost-share funding (RCW 76-09-300).

Total Length of Orphan Road Segments Posing a Threat to Public Safety or Public Resources:
Estimate the length in miles. Indicate on the form if reporting in feet. Estimate the number of orphan
roads that pose a risk to public safety or public resources in your extension area.

Total Number of Road Related Fish Passage Barriers:
Number of road related fish passage barriers that exist within your RMAP.
This is the number of known or potential road related fish passage barriers.

Total Length of Forest Road Needing Improvement:

Estimate the length in miles. Indicate on the form if reporting in feet. Estimate the miles of forest road
needing improvement in your extension area. DNR will compare the length of road within the RMAP
needing improvement to the length reported having been improved in the annual report to show
progress towards completion of RMAP obligations.

Total Length of Forest Road Planned for Abandonment:
Estimate the length in miles. Indicate on the form if reporting in feet. Roads that have been reported to
DNR by forest landowners as abandoned per WAC 222-24-052(3).

Total Road Improvement Complete by Road Management Block (RMB):
Enter the percentages of all road mile improved that have been completed for each RMB. If known,
enter the percentage of all anadromous fish barriers removed / fixed on streams for each RMB.
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A Complete Extension Reqguest must include this Form and a Revised RMAP:
e Map(s) showing extension area, locations of all work currently completed and work left to be
completed. See map requirements section on page 4,
e Forest Practices Road Management Block Prioritization and Tracking Form,
e Routine Maintenance Practices and Storm Maintenance Strategy for Forest Roads under RMAP
Obligation Form,
e Accomplishment Scheduling Worksheet, and

ROUTINE MAINTENANCE PRACTICES AND STORM MAINTENANCE STRATEGY
FOR FOREST ROADS UNDER RMAP OBLIGATION

An updated routine maintenance and storm maintenance strategy must be submitted with an extension
request. This form has two sections:

Routine Maintenance:
Check the practices that you commonly use. Add additional methods that you use in the comment
section or attach on a separate sheet(s) of paper.

Storm Maintenance Plan:

Check the practices that you commonly use. Add additional methods that you use in the comment
section or attach as a separate sheet(s) of paper. Be sure to identify your strategy before, during and
after a storm.

FOREST PRACTICES ROAD MANAGEMENT BLOCK PRIORITIZATION AND
TRACKING

The prioritization and tracking form is a required part of an extension request.

Landowners are required to reassess and prioritize all road management blocks (RMB) that will be
included within an extension request. The prioritization assessment will help a landowner identify which
RMB(s) have a higher risk to public resources based on a variety of factors (priority criterion). Each of the
priority criteria is ranked based on the magnitude of the criterion within the RMB.

Road Management Block (RMB):
Enter the RMB identifier.

Estimated Length of Forest Roads in the RMB:
Estimate the length in miles. Indicate on the form if reporting in feet.
Enter estimated total road miles in the RMB.

Estimated Length of Forest Roads in the RMB Needing Improvement/Abandonment:
Estimate the length in miles. Indicate on the form if reporting in feet.
Enter estimated road miles in the RMB.

Assessed Priority Criterion:
Each priority criterion has a maximum value assigned which has been weighted based on significance of
the criterion (values are 50, 40, 30, and 20). For each criterion, the RMB is ranked to reflect the
magnitude of each criterion. There are five priority criterions:

e Presence of Threatened or Endangered Fish under State or Federal Law,

e Presence of Water Body listed on the Current 303(d) Water Quality Impaired List for Road
Related Issues,
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e Sensitive Geology/Soils Areas with a History of Slope Failures,
e Number of Road Maintenance and Stream Restoration Projects, and
e Likely High Future Forest Practices Usage.

Presence of Threatened or Endangered (T&E) Fish under State or Federal Law:

The maximum value for this column is 50. If T&E fish species do not exist within the RMB enter 0. If T&E
fish species are present, estimate the percent of total stream length within the RMB where they are
present. Choose from one of the following percentage ranges listed below to determine the value to enter
on the form under category A:

T&E species present Value entered on form
Less than 25% 15
25 t0 49% 25
50 to 75% 35
Greater than 75% 50

For more information on locations of T&E fish species go to Washington Department of Fish and Wildlife’s
SalmonScape web site: http://wdfw.wa.gov/mapping/salmonscape/index.html

Presence of water body listed on the Current 303(d) Water Quality Impaired List for Road Related
Issues:

The maximum value for this column is 50. If the RMB does not contain 303(d) listed streams enter 0. If
303(d) listed waters are present estimate the percent of total stream length within the RMB where they
are present. Choose from one of the following percentage ranges listed below to determine the value to
enter on the form under category B:

303(d) listed waters Value entered on form
Less than 25% 15
25 t0 49% 25
50 to 75% 35
Greater than 75% 50

For more information on locations of 303(d) listed waters go to Washington Department of Ecology’s web
site: http://www.ecy.wa.gov/programs/wqg/303d/2008/index.html

Sensitive Geology/Soils Areas with a History of Slope Failures:

The maximum value for this column is 40. If there are no sensitive geology/soils in the RMB enter 0. If
sensitive geology/soils are present, estimate the percent of total acres within the RMB where they are
present. Choose from one of the following percentage ranges listed below to determine the value to enter
on the form under category C:

Sensitive geology/soils Value entered on form
Less than 25% 10
25 to 49% 20
50 to 75% 30
Greater than 75% 40

For more information on sensitive geology/soils areas with a history of slope failures go to Washington
Department of Natural Resources web sites listed below.
1) Forest Practices Application System (FPARS) Resource Map:

http://fortress.wa.gov/dnr/appl/fpars/ (Select the Resource Map for slope stability and soils
information).
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2) Completed Landslide Hazard Zonation Projects:
http://www.dnr.wa.gov/BusinessPermits/Topics/LandslideHazardZonation/Pages/fp_lhz_completed.aspx
Landslide Hazard Zonation locations are listed. Click to get maps and report in an easy to open zip file.

3) Approved Watershed Analyses:
http://www.dnr.wa.gov/ResearchScience/Topics/WatershedAnalysis/Pages/fp _watershed assessments.a

spx

Number of Road Maintenance and Stream Restoration Projects:

The maximum value for this column is 30. If there are no road maintenance and stream restoration
projects completed or planned in the RMB or located downstream of the RMB enter 0. Estimate total
projects that are completed or planned for completion within the RMB or downstream of the RMB.
Examples of restoration projects include fish passage restoration (man-made barrier removal), off-
channel habitat, large woody debris (LWD) placement, Family Forest Fish Passage Program, or in-
channel restoration projects. Choose from one of the following project ranges listed below to determine
the value to enter on the form under category D:

Number of projects Value entered on form
1 to 2 projects 7
3 to 4 projects 15
5 to 6 projects 21
7 or more projects 30

Habitat restoration information is available through WRIA meetings or the Washington State Recreation
and Conservation Office’s PRISM database:
http://www.rco.wa.gov/prism_app/about prism.shtml

In addition, area Tribes, regional fisheries enhancement groups, watershed councils, conservation
districts and Natural Resource Conservation Service can provide information on local habitat restoration
projects. Also, the Washington State Department of Fish and Wildlife may have information on projects
located on specific ownerships.

Likely High Future Forest Practices Usage:

The maximum value for this column is 20. If there are no forest practices activities planned for the RMB
during the timeframe of the RMAP, enter 0. If forest practices activity is planned during the timeframe of
the RMAP, estimate the frequency within the RMB. Based on your estimate and the table below, rank the
likelihood of high forest practices usage (based on harvest levels, high usage of forest roads, plantation
maintenance, etc.). This is to include your best estimate of use by adjacent landowners on your forest
roads, if known. Choose from one of the following activity ranges listed below to determine the value to
enter on the form under category E.

Forest Practices Activity Frequency Value entered on form
1to 10 5
11 to 20 10
21to0 30 15
31 or greater 20

Sum of Assessed Priority Criterion Values:
Enter the sum of the values entered in the previous five columns by adding categories A+B+C+D+E as a
total.

Number of Fish Passage Barriers:
Enter the remaining fish passage barriers to be removed/fixed within the RMB. If two or more RMBs are
tied, this number can be used to determine the highest ranking in the RMB Priority Ranking.

RMB Priority Ranking:
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Rank each RMB based on the information entered in sum of assessed priority column with consideration
also given to number of fish passage barriers remaining within the RMB. Rank each RMB in priority order
using 1 as the highest priority. The priority will reflect the RMBs that have the highest risk to public
resources.

RMAP ANNUAL ACCOMPLISHMENT AND PLANNING REPORT

The RMAP Annual Accomplishment and Planning Report is a required form for all landowners with an
approved RMAP in 2012. Landowners who receive an RMAP extension are required to use the form.

RMAP Completion Year:
Enter the year that your RMAP work will be completed.

Check if there have been any changes due to lands being purchased, sold, exchanged, etc. since your
last annual accomplishment report and attach maps.

Current RMAP Summary:
The information provided in this section should reflect the current conditions in the RMAP in addition to
information about each RMB within the RMAP. This is a total of all work completed in the RMAP to date.

How Many Acres within this Plan:
Enter how many acres are included within your RMAP.

Total Length of your Forest Roads in this Plan:

Estimate the length in miles. Indicate on the form if reporting in feet. This includes all forest roads
submitted under a RMAP (both those already improved and those still needing improvement). DNR
will compare the length of road within the RMAP needing improvement to the length reported having
been improved in the annual report to show progress towards completion of RMAP obligations.

Total Length of Orphan Roads in this Plan:

Estimate the length in miles. Indicate on the form if reporting in feet. Orphaned road miles as
reported to DNR in industrial RMAPs. Orphaned roads are roads or railroad grades that have not
been used for forest practices activities since 1974 per WAC 222-24-052(4). Inventory and
assessment of orphaned roads will be used to help in the evaluation of the Hazard-Reduction statute
and determine the need for cost-share funding (RCW 76.09.300).

Total Length of Orphan Road Segments Posing a Threat to Public Safety or Public
Resources:

Estimate the length in miles. Indicate on the form if reporting in feet. Estimate the miles of orphan
roads that pose a risk to public safety or public resources in your extension area.

Total Number of Forest Road Related Fish Passage Barriers:
Enter the number of road related fish passage barriers that exist within your RMAP.

Total Length of Forest Road needing Improvement or Abandonment:
Estimate the length in miles. Indicate on the form if reporting in feet. Estimate the miles of forest
roads needing improvement or abandonment.

Total Road Improvement Complete by Road Management Block (RMB):
Enter the percentages of all road mile improved that have been completed for each RMB. If known,
enter the percentage of all anadromous fish barriers removed / fixed on streams for each RMB.
Work Completed Since Last Annual Plan:
Indicate all work that has been completed since your last annual report.

Total Length of Road Improvement Completed:
Estimate the length in miles. Indicate on the form if reporting in feet.
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For RMAP purposes, an improved road or road segment is where action has been taken to
address issues associated with:

e Number of fish passage barriers removed/fixed,

o Delivery of sediment to typed waters,

e Existing or potential instability that could adversely affect public resources,

¢ Roads or ditch lines that intercept ground water, and

e Roads or ditches that deliver surface water to any typed waters.

These actions are only associated with existing roads built prior to July 2001. They shall meet the
current Forest Practice Rule requirements identified in the landowners plan or subsequently
discovered within the time period associated with an approved RMAP.

Total Length of Road Abandonment Completed:
Estimate the length in miles. Indicate on the form if reporting in feet. Roads that have been reported
to DNR by industrial forest landowners as abandoned per WAC 222-24-052(3).

Total Length of Orphan Road Abandonment and/or Improvement Completed:

Estimate the length in miles. Indicate on the form if reporting in feet.

Orphaned road miles as reported to DNR in industrial RMAPs. Orphaned roads are roads or railroad
grades that have not been used for FP activities since 1974 per WAC 222-24-052(4). Inventory and
assessment of orphaned roads will be used to help in the evaluation of the Hazard-Reduction statute
and determine the need for cost-share funding (RCW 76-09-300).

Total Length of Orphan Road Abandonment Threat that has been Mitigated:
Estimate the length in miles. Indicate on the form if reporting in feet. Enter the total miles of orphaned
roads that posed a threat to public resources and have been mitigated since the last annual plan.

Total Length of New Roads Added to the Plan (purchase, land exchange, etc. since last
annual report):

Estimate the length in miles. Indicate on the form if reporting in feet. Enter the total miles of new
roads added to plans that have been purchased and not currently part of your RMAP since the last
annual report submitted. This includes lands that have been exchanged.

Total Number of Fish Passage Barriers Removed/Fixed:
Enter the total number of fish passage barriers removed/fixed since the last annual plan. This
number is intended to show progress towards completion of RMAP obligations.

Approximate Stream Miles Opened for Fish Passage:
Enter the number of miles of stream opened for fish use after fish passage barrier removal or
replacement.

Work Proposed for Upcoming Year’s Work:
Enter a summary of work that is planned in the upcoming year that is identified in your RMAP
schedule.
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Total Length of Road to be Improved:
Estimate the length in miles. Indicate on the form if reporting in feet. Enter the total miles of road to
be improved for the upcoming year.

Total Length of Road to be Abandoned:
Estimate the length in miles. Indicate on the form if reporting in feet. Enter the total miles of road to
be abandoned for the upcoming year.

Total Length of Orphan Road to be Abandoned and/or Improved:
Estimate the length in miles. Indicate on the form if reporting in feet. Enter the total miles of orphaned
road to be abandoned and improved for the upcoming year.

Total Number of Fish Passage Barriers to be Removed/Fixed:
Enter the total proposed number of fish passage barriers to be removed/ fixed for the upcoming year.

Accomplishment Scheduling Worksheets

Check all boxes that indicate how the Accomplishment Scheduling Worksheet information is provided to
DNR.

The Accomplishment Scheduling Worksheet is submitted along with the RMAP Annual Accomplishment
and Planning Report. Fish Passage Barrier information must be submitted on the DNR provided
templates. Information other than fish barriers is also required and may be submitted on a DNR template
or another method that contains the required information.

See the instructions for the Accomplishment Scheduling Worksheet for specific details and requirements

Maps:
Attach maps indicating the locations of work completed in the previous year and locations of work
planned in the upcoming year. See page 4 for map requirements.

Additional information:

Use this section to describe changes, projects occurring within your plan or work scope. Some examples
may be impacts from storm events, large scale stream type verification surveys, information from other
reports or work that was completed or not completed. Attach additional pages as needed.

ACCOMPLISHMENT SCHEDULING WORKSHEETS

A completed Accomplishment Scheduling Worksheet must be submitted with each RMAP extension
request and each Annual Accomplishment Report. This information may be submitted in three standard
formats: electronic spreadsheet, Geographic Information System (GIS) file, or on paper. Templates for all
three formats are available on the Forest Practices forms web page.
http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_forms.aspx

1. To submit information as a spreadsheet, download the Accomplishment Scheduling Worksheet
Microsoft Excel spreadsheet. Fill in all required information. Do not rearrange, change or rename
columns. Additional information may be provided in the empty columns on the right side of the
template. Save the spreadsheet with your changes. Save your completed spreadsheet to your
computer, a compact disc (CD) or digital versatile disc (DVD) and submit to the appropriate DNR
region office. The spreadsheet may be emailed to the DNR region office.

2. To submit information as a GIS file, download either the Accomplishment Scheduling Worksheet
shapefile or file geodatabase template. Fill in all required information. Do not rearrange, change or
rename fields. Additional fields may be appended to the template. All data files must be submitted in
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NAD_1983_HARN_StatePlane_Washington_South_FIPS 4602_Feet. Save completed data files to
a CD or DVD and submit to the appropriate DNR region office. The data files may be emailed to the
DNR region office

3. To submit accomplishment information on paper, download and print the Accomplishment
Scheduling Worksheet, PDF version. Fill in all required information in ink with clearly legible
handwriting. Mail or turn in your completed form(s) to the appropriate DNR region office.

ACCOMPLISHMENT SCHEDULING WORKSHEET: FISH PASSAGE BARRIER

PoOINTS (REQUIRED) AND OTHER POINT TYPES (OPTIONAL)

Landowners submitting an extension are required to use this worksheet to identify fish barrier information.
Landowners not requesting an extension must begin using this template for annual reports starting
January 1, 2012.

All fish passage barrier locations and their condition must be recorded as individual point information on
the template.

Landowners may include additional information about sediment delivery, unstable slope, and water
interception points. The information you provide in this Accomplishment Scheduling Worksheet will
become part of DNR’s RMAP GIS database. The database contains points at water crossings on state-
owned and private industrial forest roads that have been identified in a RMAP. Forest Practices
Specialists use the database to track progress for landowners in meeting Forest Practices RMAP
accomplishment at each location. It also provides supporting documentation for accomplishments
reported in “RMAP Annual Accomplishment and Planning Report” by landowners. See WAC 222-24-051,
large forest landowner road maintenance schedule.

Explanation column headings (Excel format, shapefile template and paper format)

Column Shapefile / file geodatabase Explanation of column heading and data | Data provided by
Heading in | Field content Landowner*
Spreadshe
et and on Identifies required
Paper information
(PDF)
Landowner name. Yes - required
Landowner | LO_NM
Name
Longitude LONGITUDE Iaon_gitude (WGS1984 projection and Yes unless Twp, Rge,
ecimal degree format). Sec used
Latitude LATITUDE LatiFude (WGS1984 projection and Yes- unless Twp,
decimal degree format). Rge, Sec used
Township. Yes - unless Latitude
Township PLS_TWP_NO and Longitude
provided
Range. Yes - unless Latitude
Range PLS_RGE_NO and Longitude
provided
East or West range. Yes - unless Latitude
East West | PLS RNG_DIR_CD and Longitude
provided
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Section. Yes - unless Latitude
Section PLS TWP_SUBDIV_NO and Longitude
provided
See “Explanation of Point Type field” Yes - required
below**. Choices are: fish barrier (FB),
Point Type | POINT_TYPE no fish (NF), fish passable (FP),
sediment (SE), unstable slopes (US), or
water interception (WI).
Crossing VERIFIED DNR use only. Has this crossing been No — DNR Use Only
Verified field verified or not: yes or no.
Date crossing is scheduled to be fixed. Yes — required
This is a rule requirement per WAC 222-
24-051(5) and (8). Landowners are to
update any missing schedule dates
gg?gduled SCHED_DT and/or ones that are rescheduled. Use
2099 to represent a crossing that isn’t
required to be fixed during RMAPSs; there
must also be a response in “OBLG and
OBLG_DESC” as described below.
Date crossing was verified as removed Yes — required
or fixed. Use 1999 to represent
everything completed before the Forest
Fixed Date | FIXED_DT and Fish Rules were codified. Use
01/01/1900 to represent a crossing fixed
during RMAPs, but has an unknown fix
date.
Miles Number of miles opened for fish after a Yes - optional
Opened RPT_MILES_OPENED fish barrier is removed or fixed.
RMAP RMAP ID Provide the RMAP number that has Yes - required
Number — been assigned by DNR.
Road Mgt RD MGT BLOCK Road management blo_ck name. May be | Yes -required
Block - - DNR or landowner assigned.
Priority number given to RMB in the Yes — required
Road Mgt Forest Practices Road Management
Block RD_MGT_BLOCK PRIORITY o 4 !
o ~ - — Block Prioritization and Tracking. There
Priority . L
is only one priority number per RMB.
Road RD ID Number or name of road. Yes- optional
Name -
Identify Point information that is new, Yes — required
updated or remains the same as
Changes to information provided to the DNR in the
Existing CHANGES past. Choices are: New point (1),
Update to existing point (2) or No
change (3).
Crossing PLAN ID Crossing number assigned by Yes- optional
Number - landowner.
When OBLG is ‘No’ enter description of | Yes- optional
RMAP Why it is no — Chpice_s are ‘orphgn road’,
Obligation OBLG ‘Life of Pipe’, maintain pond habitat per
WDFW’, or ‘insufficient’ habitat per
WDFW'’.
When OBLG is ‘No’ enter description of | Yes- optional
Obligation why it is no — Choices are ‘orphan road’,
- OBLG_DESC ‘Life of Pipe’, ‘maintain pond habitat per
Description

WDFW’, or ‘insufficient habitat per
WDFW’.
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DNR

Unique ID assigned by DNR for other

No — DNR Use Only

Unique ID DNR_ID tracking purposes.
DNR DNR region responsible for data No — DNR Use Only
Region JURISDICT_NM stewardship.
FPA Forest practices application number Yes- optional
FP_ID ; ;

Number associated with work.

Includes supporting documents for Yes- optional
Supporting location, including numbers for HPAS,
Docs SUPP_DOCS ICNs, protocol surveys, WTMFs

(especially for downgrades to Type N).

Comments up to 250 characters. Add Yes- optional
Comments | COMNT

guestions, answers, and/or comments.

*Data provided by Landowner: Identifies those columns and/or attributes that landowners are responsible
for providing. Gray columns and fields are for department use only.

Explanation of Point Type: Note: Identify only one category below for each point. There may be more than

one point at each crossing or location.

Fish Barrier (FB) is a fish barrier as inventoried to satisfy RMAP rule requirements. This includes
fish barriers that have yet to be field verified.

No Fish (NF) is a water crossing that was determined to be a non-fish stream through stream
protocol survey, physical characteristics, or based on Interdisciplinary Team discussions.

Fish Passable (EP) is a fish crossing structure that has been replaced with a fish passage
structure, removed, or the water crossing structure is functioning with little risk to public resources
and is capable of passing fish (see WAC 222-24-050). It is noted in the fixed date if it was done
before 2001 or completed in an RMAP.
Sediment (SE) and/or Surface Water are a point on the road that delivers sediment to typed water.
This can include water crossings or points on a road which are not water crossings. (These are
addressed separately in WAC 222-24-051(4).

Unstable Slopes (US) is a point on the road with evidence of existing or potential instability that

could adversely affect public resources.

Water Interception (WI) is a point on the road or ditch line of a road that intercepts ground water.
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ACCOMPLISHMENT SCHEDULING WORKSHEET: ROAD SEGMENTS

Landowners submitting an extension are required to submit the following information on forest road
segments included in the plan area. Landowners not requesting an extension must begin providing this
information for annual reports starting January 1, 2012. Road segment information may be submitted on
maps and/or spreadsheets. Information must include:

e Landowner name,

¢ All road segments that do not meet Forest Practice standards,

e All orphan road segments within the plan area,

e Allroads abandoned within the plan area,

e All stream adjacent parallel roads, and

e The date road work is scheduled to begin

e The date road repair work was completed

¢ RMAP number

¢ Road Management Block number

¢ Road Management Block Priority

e Specific locations of all items listed above using:

@)

@)

@)

Longitude and Latitude at beginning and end of segment,
Stationing at beginning and end of segment and /or
Segment identifier corresponding to the map.

Landowners may use the Accomplishment Scheduling Worksheet’'s Road Segments template to report
required information on road segments. Other formats will be accepted provided that all required
elements are included.

Landowners may include information about road maintenance activities on specific road segments on this
form. This form can be used to supply detailed information about road segments depicted on your maps.
It also may provide supporting documentation to accomplishments reported in “RMAP Annual
Accomplishment and Planning Report” by landowners. See WAC 222-24-051, large forest landowner
road maintenance schedule.

Explanation column headings (Excel format, shapefile template and paper format)

Column Heading
in Spreadsheet
and on Paper
(PDF)

Shapefile Field

Explanation of column heading and data content

Data provided by
Landowner*
Identifies required
information

Landowner LO NM Landowner name. Yes - required
Name -
Start Longitude | START LONG Longitude (WGS1984 projection and decimal Yes, if available
degree format). See Note below
Start Latitude START LAT Latitude (WGS1984 projection and decimal degree | Yes, if available
- format). See Note below
End Longitude END_LONG Longitude (WGS1984 projection and decimal Yes, if available
degree format). See Note below
End Latitude END_LAT Latitude (WGS1984 projection and decimal degree | Yes, if available
format). See Note below
StarF Road START STN Start Road Station (in feet). Yes, if available
Station - See Note below
End.Road END STN End Road Station (in feet). Yes, if available
Station - See Note below
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Segment ID used to label road segments on map.

Yes - required See

Segment ID SEG_ID
Note below
Road Name RD_ID Number or name of road. Yes- optional
Road Standard ROAD_STNRD Use this field to indicate whe_ther or not the road Yes - required
segment meets Forest Practices standards.
Indicate whether the road is 1= Active; Yes - required
Road Type ROAD_TYPE 2=Abandoned; 3=Orphan
i Is the road segment a stream adjacent parallel Yes - required
Stream Adjacent SAP ROAD v .g n J p q
Parallel Road - road? Y=yes; N=no
Indicate if the work is complete = 1, Planned =2, or | Yes - optional
Work Status WRK_STAT not applicable =3
Scheduled Date | SCHED DT Date road work is scheduled. Yes — required
Date road work was completed. Use 1999 to Yes — required
represent everything completed before the Forest
Fixed Date FIXED_DT and Fish Rules were codified. Use 01/01/1900 to
represent a road fixed during RMAPS, but has an
unknown fix date.
» For DNR use only: Has the completed work on this | No — DNR use only
Verified VERIFIED segment been verified. Y= yes; N= no
RMAP Number RMAP_ID E;OI\DIIIS; the RMAP number that has been assigned | Yes - required
Road Mgt Block | RD_MGT_BLK Road management block name. May be DNR or Yes -required

landowner assigned.

Road Mgt Block

RD_MGT_BLOCK

Priority number given to RMB in the Forest
Practices Road Management Block Prioritization

Yes — required

Priority _PRIORITY and Tracking. There is only one priority number per
RMB.
Identify Point information that is new, updated or Yes — required
Changes to CHANGES remains the same as information provided to the
Existing DNR in the past. Choices are: New point (1),
Update to existing point (2) or No change (3).
. DNR region responsible for data stewardship. No — DNR Use
DNR Region JURISDICT_NM Only
FPA Number P ID quest practices application number associated Yes- optional
- with work.
Includes supporting documents for location, Yes- optional
. including numbers for HPAs, ICNs, protocol
Supporting Docs | SUPP_DOCS surveys, WTMFs (especially for downgrades to
Type N).
Comments up to 250 characters. Add questions, Yes- optional
Comments COMNT

answers, and/or comments.

*Data provided by Landowner: |dentifies those columns and/or attributes that landowners are responsible

for providing.

Note: There are three options to identify the location — choose from:
e Start and end Longitude and Latitude,

e Start and end stationing, and

e Segment identifier.

Gray columns and fields are for department use only.
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‘ For DNR Region Office Use Only
\ WASHINGTON STATE DEPARTMENT OF

Natural Resources RMAP #
h Region:
Forest Practices Request to Extend Received Date:
Completion of Road Maintenance Decision Due Date:

And Abandonment Plans

PLEASE USE THE INSTRUCTIONS TO COMPLETE THIS REQUEST.
TYPE OR PRINT IN INK.

Requests must be submitted at least one hundred twenty days prior to the plan’s
anniversary date in 2014.

Landowner Name: RMAP #:
Landowner /Representative Signature: Date:
RMAP Anniversary Date: WRIA Number(s):

Mailing Address:

City: State: Zip Code: Phone Number:
Contact Person (If Different from Above)

Name:

Mailing Address:

City: State: Zip Code: Phone Number

Time period for Extension Request (check year and provide month and day after year)
[ 12016 Month/Day:
[ 12017 Month/Day:
[ 12018 Month/Day:
[ 12019 Month/Day:
[ 12020 Month/Day:
[ 12021 Month/Day:

Current RMAP Status for Extension Plan Area
How many acres will the extension plan area cover:

Total length of your forest road(s) in this plan: miles
Total length of orphan roads (roads and railroad grades not used since 1974): miles
Total Length of orphan road segments posing a threat to public safety or public resources: miles

Total number of road related fish passage barriers:
Total length of forest road needing improvement: miles

Total length of forest road planned for abandonment: miles
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Total road improvement complete by Road Management Block (RMB). Indicate percent complete.

% Anadromous Fish Barriers
RMB % Road Improvement Complete Removed / Fixed
(optional)

A complete extension request must include this form and a revised RMAP, which includes the
following:

e Map(s) showing Extension area and work to be completed

e Forest Practices Road Management Block Prioritization and Tracking form

¢ Routine Maintenance Practices and Storm Maintenance Strategy for Forest Roads form

o Accomplishment Scheduling Worksheet form

Additional Information (attach additional page(s) if necessary):

For DNR Region Office Use Only

Decision: [ ]1Approved
[ ] Disapproved — Reason(s) for Disapproval:

Extension Request Valid Through: / /
Issued By: Date:
Copiesto: [ ] Landowner [ ] ECY Rep: [ ]1DFW Rep:
[ ] Tribal Rep(s): ; ; [ ]Other:

Appeal Information
You have thirty (30) days to appeal from the date of issue this Decision to the Pollution Control
Hearings Board in writing at the following addresses:
Physical address: 1111 Israel Rd. SW, Ste 301, Tumwater, WA 98501
Mailing address: P.O. BOX 40903, OLYMPIA, WA 98504-0903
Information regarding the Pollution Control Hearings Board can be found at: http://www.eho.wa.gov/
At the same time you file an appeal with the Pollution Control Hearings Board, also send a copy of the
appeal to the Department of Natural Resources’ region office and the Office of the Attorney General at
the following addresses:

Washington State Office of the Attorney General
Department of Natural Natural Resources Division
Resources Region

Region AND 1125 Washington Street SE

PO Box 40100
Olympia, WA 98504-0100
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WASHINGTON STATE DERPARTMENT OF
Natural Resources

RMAP #: Landowner: Date:

Routine Maintenance Practices and Storm Maintenance Strategy

For Forest Roads under RMAP Obligation

Check all practices that will be used within the RMAP area. Add or attach additional routine
practices that will be used that are not listed below. Landowners may provide their own
documentation. Attach additional practices not listed below to this form.

Routine Maintenance:

Cut and Fill Slopes

[]
[]

—
—_——

[]

Slides from the ditches and roadway will be removed. Overhanging material from the cut
and fill slopes will be removed to restore the natural angle of repose.

Areas with potential to deliver debris to any typed water will be stabilized by fill pullback,
weight placed at toe of slope, compaction, abandonment, and/or other measures as
appropriate.

Undesirable slide materials and debris will not be mixed into the surface material.
Exposed cut and fill slopes will be seeded with erosion resistant native vegetation.
Buffers such as slash filter windrows, silt fences, or straw wattles will be placed
appropriately along stream adjacent roads where there is potential for surface erosion
sediment delivery to typed waters.

Other

Road Surface and Maintenance

[]

—r———
—_— e —

[]
[]

[]

[]

The road surface, turnouts, and shoulders will be graded and shaped as needed to
provide a suitable travel surface and control water runoff in an even, dispersed manner.
Grading may be substituted with a lift of surface rock.

Waste material from slides or other sources should be stabilized so as to not deliver
sediment into typed waters. Stabilization methods include establishing vegetation and
covering exposed soils with straw or hydro mulching.

Grading will not undercut the back slope of the bottom of the ditchline.

Desirable surface material will not be bladed off the roadway.

Surface material lost or worn away will be replaced.

Outside berms will be removed except those needed to protect sensitive slopes and fills
to prevent direct drainage to streams.

Grade roads when moisture and soil conditions are not likely to result in excessive
erosion.

Use sediment traps, silt fencing or sumps only as temporary measures because of
continuous maintenance. Use these methods if erosion is likely to deliver sediment to
typed waters.

Review roads for evidence of instability such as cracks or settling at locations where
potential resource impact is evident. Correct using fill pullback, water diversion or other
method suited to the site.

Other

Drainage: Ditched Roads

[]

Ditches and drainage channels at inlets and outlets of culverts will be kept clear of
obstructions and functioning as intended.
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[]
[]

[]

[]

[]

Culverts will be inspected and cleaned routinely and immediately after any significant
storm events regardless of harvest activity.

Where a relief culvert outfall drains onto unprotected erodible material, a rock apron,
flume, down spout, and/or rock energy dissipaters will be installed to prevent erosion
below the outfall.

Silt bearing surface runoff will be prevented from entering typed waters. This will be
achieved by adding relief culverts, clean hard rock, ditch filters, or silt ponds. Drainage
structures will be inspected and cleaned routinely as needed.

Existing relief culverts in good shape and functionally adequate but not meeting current
minimum diameter requirements may remain until worn out. When the relief culvert is
replaced, it will be upgraded to at least the 18-inch western Washington or 15-inch
eastern Washington diameter standard.

Other

Drainage: Out-sloped Roads

[]
[]
[]
[]

A 3% outslope will be maintained where appropriate.

Drivable dips will be installed in the road subgrade as necessary to control surface runoff.
Waterbars may be installed as necessary when the road is not in use.

Other

Relief Culvert Installation

[]
[]
[]
[]
[]
[]

All new installations on road grades in excess of 3% will be skewed at least 30 degrees
from perpendicular to the road centerline.

Relief culverts will be installed using a slope steeper than the incoming ditch, but not less
than 3%.

Rock armored headwalls at culvert inlets will be constructed and maintained to the road
shoulder level with material that will resist erosion.

Relief culverts will be placed so that ditch water is routed to the forest floor in a stable
location and energy dissipaters will be added as needed to prevent erosion.

Energy dissipaters and sediment traps will be placed at the out slope or downspout end
to prevent erosion or trap suspended sediment.

Other

Seeps and Springs

[]

[]

Stream

All seasonal and year round springs entering the road ditchline will be cross drained
through the roadbed generally within 100 feet of where it enters the ditchline. Locations of
natural depressional areas that seasonally accumulate water at road intersections are
preferred.

Other

Crossings

[]
[]
[]

[]
[]

New or replacement stream crossing installations will be sized, and the fill protected, to
accommodate a 100-year flood and passage of debris.

Rock armor headwall culvert inlets will be installed where the stream gradient above the
crossing is greater than 6%.

Existing stream crossings will be inspected for scour, sediment delivery, outfall, and flow
adequacy. If the structure is functioning with little risk to public resources it will be
maintained until the end of its functional life. For culverts not being replaced,
maintenance will include culvert inlet and outlet cleanout, culvert repairs, fill erosion
control, and other work as needed.

In addition to requirements for non-fish habitat stream crossings, fish passage for adult
and juvenile fish will be maintained.

Other
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] Exposed bridge fills next to streams will be armored or rip-rapped to prevent erosion.

]  Bridge approaches will be maintained to be level with the bridge deck with crushed rock
or pavement.

]  Bridges will have curbs or splashguards installed.

]  All bridge decks will be sealed to prevent road water and mud from dropping through to
streams.

] Bridges will be cleaned to remove gravel and sediment that may enter streams.

]  Other

[ 1 Nofords

[ 1 Fords that are not functional will be abandoned; rock armored, paved, or replaced with a
culvert or bridge as necessary.

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

[ ] Other

Storm Maintenance Plan

Pre-storm Planning

[ 1 Relief culverts will be inspected and cleaned as necessary prior to October 1 of any given
year.

[ 1] Waterbars that are installed will be re-established prior to October 1 of any given year.

[ 1 Siltfences and settling ponds will be inspected and cleaned prior to October 1 of any
given year.

[ 1 Waste areas will be placed in locations that are known to be stable and that have no
potential to deliver sediment to typed waters or cause landslides.

[ 1 When storm related maintenance issues are discovered, the landowner will take
necessary actions in a timely manner.

Storm Event Emergency Maintenance Strategy
[ 1 Allroads within the system will be patrolled within 72 hours of a major storm event.
[ ] Damage will be assessed then repaired or stabilized by a priority determined by the
damage or potential to damage a public resource.
[ 1 Appropriate maintenance or repair actions will be taken based on these observations and
the affected agencies will be contacted (e.g., DNR, DOE, WDFW, County).

[1 Other

Post Storm Recovery

[ 1 Repairfollow-up will be prioritized with fish bearing streams a humber one priority.

[ ] Drainage structures that fail will be replaced with adequate sized structures designed to
handle a 100-year flood event.

[ 1] Waste areas will be compacted then reseeded before the next winter season.

[ ] Cutbank failures that have potential to deliver sediment to typed water will be vegetated
as soon as possible.

[ ] Other

Additional routine practices: (attach or list below)
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Natural Resources

Q WASHINGTON STATE DEPARTMENT OF
h 4

Forest Practices Road Management Block Prioritization and Tracking

PLEASE USE THE INSTRUCTIONS TO COMPLETE THIS FORM.
TYPE OR PRINT IN INK.

Landowner Name: Date: RMAP #:

Maximum Value Assigned to the Assessed Priority Criterion
Assessed Priority Criterion

50 50 40 30 20
Presence of |Presence of |Sensitive| Number of | Likely
Threatened |Water Body | Geology/ Fish High
Estimated Estimated Length of Forest |or listed on Soils Habitat Future
Road . 4 Sum of Number
Management | €ngth of | Roads in the RMB Needing \Endangered |the Current | Areas |Restoration| Forest Assessed of Fish RMB
Block (RMB) |Roadsin  |Improvement/Abandonment | Fish Under 303 (d) witha | Projects |Practices| pyiority Criterion | Passage Priority
the RMB State or Water History Usage values Barriers | Ranking
o (Miles) (Miles) Federal Law |Qualit of Slope
(Identifier) Y )
Impaired Failures
List for
Road
Related
Issues

A B C D E (A+B+C+D+E)

Washington State Department of Natural Resources Forest Practices - Road Management Block Prioritization and Tracking -7-15-2011
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Q WASHINGTON STATE DEPARTMENT OF
h 4

RMAP ANNUAL ACCOMPLISHMENT AND PLANNING REPORT

PLEASE USE THE INSTRUCTIONS TO COMPLETE THIS FORM.
TYPE OR PRINT IN INK.

Landowner Name: RMAP #:
Landowner /Representative Signature: Date:
RMAP Anniversary Date: WRIA Number(s):

Mailing Address:

City: State: Zip Code: Phone Number:

Contact Person (If Different from Above)

Name:

Mailing Address:

City: State: Zip Code: Phone Number:

RMAP Completion Year:

[ ] Please check if there have been any changes due to lands being purchased, sold, exchanged, etc. since your last annual
report and describe the changes and show on maps.

Current RMAP Summary
How many acres within this plan:

Total length of your forest road(s) in this plan: miles
Total length of orphan roads in this plan (roads and railroad grades not used since 1974): miles
Total length of orphan road segments posing a risk to public safety or public resources: miles

Total number of forest road related fish passage barriers:
Total length of forest road needing improvement or abandonment: miles

Total road improvement complete by Road Management Block (RMB). Indicate percent complete.

% Anadromous Fish Barriers Removed /
RMB % Road Improvement Complete Fixed
(optional)

Washington State Department of Natural Resources - Forest Practices- RMAP Annual Accomplishment & Planning Report- 7-13-2011





Work Completed Since Last Annual Plan*

Total length of road improvement completed: ~ miles

Total length of road abandonment completed: ~~ miles

Total length of orphan road abandonment and/or improvement completed: _ miles

Total length of orphan road abandonment threat that has been mitigated: miles

Total length of new roads added to the plan (purchase, land exchange, etc. since last annual report): miles

Total number of fish passage barriers removed/fixed:
Approximate stream miles opened for fish passage:

Work Proposed for Upcoming Year’s Work*

Total length of road to be improved: miles
Total length of road to be abandoned: miles
Total length of orphan road to be abandoned and/or improved: miles

Total number of fish passage barriers to be removed / fixed:

Accomplishment Scheduling Worksheet — indicate below how the information is provided:
Fish Barrier — Accomplishment Scheduling Worksheet and map required format from DNR
[J  Printed forms and maps required
[J Electronic — spreadsheet
[J Spreadsheet that includes latitude and longitude — map may be required
[J Spreadsheet does not includes latitude and longitude — map required
[1 GIS shape file — must meet DNR standards — map may be required

Road Segments — Accomplishment Scheduling Worksheet OR landowner format that includes required information.
[ Printed Accomplishment Scheduling Worksheet and map
[ Electronic road segment spreadsheet and map
[ GIS shapefile — must meet DNR standards - map may be required

*Maps must show location(s) of work accomplished in last year and work planned in the upcoming year.
Additional Information (attach additional page(s) if necessary):

Copiesto: [ ]Landowner [ ]ECY Rep: [ ]DFW Rep:
[ ] Tribal Rep(s): ; ; [ ]Other:

For DNR Region Office Use Only

Decision: [ ] Accepted
[ ] Not Acceptable — reason(s) for non-acceptance:

Changes Made since Last Report:

Issued By: Date:

Washington State Department of Natural Resources - Forest Practices- RMAP Annual Accomplishment & Planning Report- 7-13-2011





Page 10f8 Accomplishment Scheduling Worksheet

Fish Passage Barriers (Required) and Other Point Types (Optional)

A [ 8 | ¢ | o [T e | ] @

K

M

1 - Coordinates should be entered as Longitude/Latitude in WGS1984 projection and decimal degree format.
2 - Point Type: FB = Fish Barrier; NF = No Fish; FP = Fish Passable; SE = Sediment; US = Unstable Slopes; Wi = Water interception.
3 - Value Choices: ¥ = Yes; N = No

S - Changes to Existing: 1 = New Point; 2 = Updated Point; 3 = No Change
1 |6 - For department use only

4 - Obligation Description: Define the reason why the point does not qualify as an RMAP obligation. Examples: 'Orphan Road', 'Life of pipe’, Maintain pond habitat per WDFW', ‘Insufficient habitat per WDFW?, etc.

Coordinates ' Legal Description

East
West

Section

Landowner Name Latitude | Township | Range

Longitude

Point

Type 2

Crossing
Verified °

Scheduled
Date

Fixed Date

Miles
Opened

RMAFP
Number

Road Mgt Block

Road Mgt Block
Priority






Page 2 of 8 Accomplishment Scheduling Worksheet Fish Passage Barriers (Required) and Other Point Types (Optional)

p [ o [ w® | s | v | v | v | w/] x ] Y

1 - Coordinates should be entered as Longitude/Latitude in WGS1984 projection and decimal degree format.

2 - Status Values: FB = Fish Barrier; NF = No Fish; FP = Fish Passable; SE = Sediment; US = Unstable Siopes; W| = Water Interception.

3 - value Choices: ¥ = Yes; N=No

4 - Obligation Description: Define the reason why the point does not qualify as an RMAP obligation. Examples: 'Orphan Road’, 'Life of pipe’, Maintain pond habitat per WDFW', 'Insufficient habitat per WDFW!, etc.
5 - Changes to Existing: 1 = New Point; 2 = Updated Point; 3 = No Change

6 - For department use only

Changes to Crossing RMAP DNR Unique FPA
Road Name | Existing ’ Number  [Obligation ’ Obligation Description ! m° DNR Region ¢ | Number Supporting Docs

Comments
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Accomplishment Scheduling Worksheet:

Fish Passage Barriers (Required) and Other Road Points (Optional)

A B [ o | el Ff] 6 H | J K L M N 0 | P | Q R 3 T | ] v W X ¥ [4
e % e o 5 T T T

2 - Point Types: FB = Fish Barrier: NF = Wo Flsh; F = Flsh Passable: SE = Sediment: US = Unstable $iopas; Wi » Wates Interception. 2 - Peimt Typa: FB 2 Fish Barrier; NF = No Fish; FP = Flsh Pascable; SE = Sediment; S = Unstakde Slopes: W1 = Watar Interceptic.

3 - Value Cholces; ¥ = Yes; N = No 3 - Vatuw Choices: ¥ = Yes; N = No

|4 - Obligation Deasription: Daling 1he reason why 1he paint does not qualify as an RMAP obligation. Examples: 'Orphan Road', ‘Lite of pipe!, Maintain pes WOFW, ' habitat per WDFW', etc 4. Obligation Description: Detine 1he reaton why the point does not qualify s an RMAP obligation, Exsmples: ‘Orphan Road', Uife of pipe’, Maintain pond habltat per WODFW', ‘Insufficient habitat per WDFW", etc,

5.- Changes to Existing: 1 = New Paint; ? ¢ Updated Point; 2 » No Change 5 - Changes ta Exlsting: 1 = New Paint; 2 = Updated Point; 3 = No Change
1 |&-For department use anly 6 - For department use only
2 Coord; ! | Descnption

Fast Point { Crossing | Scheduled Miles | RMAP Road Mgt Block Changesto |  Crossing RMAP ONR U!;ique o
Landowner Name Longitude Latitude | Township| Range| West | Section| Type * | Verified ® Date Fixed Date | Opencd | Number | Road Mgt Block Priority Road Name | Existing® Number  |Obligation” | Obligation Description” 1D DNR Region” | Number | Supporting Docs Comments Document Link

S R e R Y A A Y S ala|alalulvlniu|vu|v]v]ln|v]e|s alals blals]elwlwlolwle wlwwlwlrele ]l lre]a el e [y oy e
wlu‘-—-|°|wlw|~4|m|mlglwIvu|o-|o|u:|m|-4[m||.r||a|w|~|;—-|alealﬂlmlmlﬁlwlwlwlolmlaﬂmu-gwunolnooxla\mhwun—-oﬁm:mm.hwzngwm“m"‘“‘"

DRAFT 7-15-2011
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iling Worksheet;

Road Sezments

DRAFT - 7-15-2011

e

- Changes to Existing: 1 = New Paini; T = Updated Paint; 3 = No Change

a1 8 | e [ o T e T ¢ ]

Caoedn thould be- d as alrude in WGS1934 propecteen and desimal degeee lormat.

Road stations should he enleied infoct.

Raad Standard: 1% Up to FP S1andards; 7 = Not up o FP S1andaids: 3 - Kol Apphx.able/Or phan Road

Road Type: | « Aciwe; 7 = Abandoned; 3 = Orphan

Steam-adjacent Parabel Road: Value Chowes: Y+ Vas: N e N Se¢ WAL 22216010, lor the complete delnition of "Stream-adjacent pan el roads™
WorkSlatus: | = Compheted; 2 = Planned Work; 3= Not Appibcable

8 - For department vse onky

Start Counlinaes ' End Comdinane: ! Read Statis *

Adjacent
Parallel Road®

Stream

Scheduled

RMAP
Work Staws* | Date Fixed Date | Verified® | Number

FPA

Number | Supponing Docs

Document Link ©

O O O R O

[ 10)

[ 11]

Landowner Name Longitude Latitude Longitude Laitude Stan
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Q’ WASHINGTON STATE DEPARTMENT OF Caring for

u Natural Resources your natural resources

"WV reter Goldmark - Commissioner of Public Lands ... how and forever
July 15, 2011

Forest Practices Stakeholders
Subject: Statewide RMAP Accomplishment Report 2001-2010
Dear Stakeholders:

The Washington State Department of Natural Resources (DNR) distributes a Statewide Road
Maintenance and Abandonment Plan (RMAP) Accomplishment Report annually to Stakeholders
and publishes it in the Forest Practices Annual HCP Report. The information provided in this
report is derived from data supplied by landowners as part of their annual accomplishment
review. This report has changed over time. The initial reporting elements were comprised of five
data items identified in the 1999 Forests and Fish Report; this year’s report includes nine.
Additional reporting elements have been added over the past several years to meet HCP
reporting requirements, improve communication of accomplishment achievements, and to
provide a better baseline for tracking accomplishments.

In August of 2010 the program evaluated how RMAP data were collected, evaluated, and
reported. Particular attention focused on implementation consistency and standardization,
including even-flow and worst-first assessment and tracking. Results from this in-depth
evaluation identified a number of areas where the program can make improvements:
1. Apply consistent interpretation of accomplishment reporting elements.
2. Standardize data collection methods.
3. Create a statewide GIS database for RMAP information, tracking, and reporting
purposes.
4. Improve data sharing and transparency.
5. Add two additional annual accomplishment reporting elements in order to provide a
baseline for improving evaluation of even-flow:
i.  Total number of fish passage barriers identified.
ii.  Total number of forest road miles identified needing improvement.

This accomplishment report reflects changes made within the program in order to achieve
consistent interpretation of the reporting elements. Due to these changes (most notably for the
‘Number of Approved RMAPs’ and ‘Number of Fish Passage Barriers Identified”), comparison
with past reports will not be practical.

FOREST PRACTICES DIVISION § 1111 WASHINGTON STSE 1 MS47012 B OLYMPIA, WA 98504-7012
TEL (360) 902-1400 1 FAX (360) 902-1428 1§ TTY (360)902-1125 1 TRS711 I WWW.DNR.WA.GOV
EQUAL OPPORTUNITY EMPLOYER scveeo mren ()
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The summary below describes the reporting elements within this accomplishment report.
Information is also provided for why some reporting element numbers fluctuate, as well as why
previous accomplishment reports may differ from this report.

Number of Approved RMAPs

The number of approved RMAPs represents RMAPs submitted mostly by large forest
landowners (LLO) - many large landowners have more than one RMAP. There are currently 18
landowners with approved RMAPs, who meet the definition of a small forest landowner and
have chosen (in writing) to continue to follow their pre-2003 submitted RMAP, or who have
decided to submit a plan as described in 222-24-0511(2). This does not include land, previously
owned by a LLO covered under an approved RMAP, which has been sold to a small forest
landowner who chooses not to continue to implement the RMAP.

Note: Previously, this number was reported as either: 1) the total number of landowners having
an approved RMAP (i.e., 11 landowners within one region would equal 11 RMAPs), or 2) the
total number of approved RMAPs (i.e., 11 landowners within one region each having 3 separate
RMAPs would equal 33 RMAPs). Beginning in reporting year 2010 and thereafier, this number
will be reported as ‘Number of approved RMAPs'. The program chose this reporting strategy
due to the importance of monitoring and tracking the number of approved plans rather than the
number of landowners.

The number of approved RMAPs is dynamic in nature and can change over time. Large
landowners may have one RMAP for large holdings or multiple RMAPs covering several blocks
within the large holding. A landowner may choose to change their strategy on the number of
RMAPs they manage. Property transactions can lead to an increase or decrease in the number of
approved RMAPs. Small landowners who decide to discontinue their plan and obtain a checklist
would result in a decrease of RMAPs reported, Another reduction in the number may be due to a
LLO deciding to discontinue or reduce the amount of harvest and submitting a request 1o be
released from the program due to qualifying as a small forest landowner per the definition found
in WAC 222-16-010.

Miles of Forest Roads Assessed

Landowners arrived at this number by conducting an inventory and assessment of all forest roads
contained within a specific RMAP. This number includes roads that meet forest practices
rule standards as well those that need to be improved.

Note: This information may be incomplete at this time; the program is currently working with
landowners to ensure that this reporting element is complete in future reports. Once data are
confirmed to be complete, it is not expected (o fluctuate significantly over time.
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Miles of Forest Road Identified Needing Improvement

To date, this reporting element has not been formally tracked. In order to get a sense of overall
RMAP accomplishment, LLOs with approved RMAPs made a good-faith effort in 2008 to
quantify the number of forest road miles needing improvement. As described below, there were
limitations to the data. The department will be working with landowners to obtain this
information and to have it available for the 2012 accomplishment report.

Miles of Road Improvement
For RMAP purposes, an improved road or road segment is defined as where actions have been
taken to address issues associated with:
a) fish passage,
b) delivery of sediment to typed waters,
¢) existing or potential slope instability that could adversely affect public resources,
d) roads or ditchlines that intercept ground water, and
¢) roads or ditchlines that deliver surface water to any typed waters.

These actions are only associated with existing roads built prior to July 2001. The improvements
shall meet the current Forest Practices Rule requirements and were identified in the landowner
plan, or subsequently discovered within the time period associated with an approved RMAP.

Note: DNR began reporting miles of road improvement in 2008 for the 2009 HCP Annual
Report. This reporting element has been difficult to calculate, leading 1o data inconsistencies. In
addition to inconsistencies in how road improvement miles were measured, the greatest
challenge was the lack of a clear, working definition of what constitutes road miles improved.
Beginning in reporting year 2010 and thereafier, this number will be calculated using the
definition above.

Once a landowner identifies a road or road segment is brought up to current rule standards it is
captured in that year's accomplishment report and provided the DNR RMAP Specialist concurs
will no longer be identified as an RMAP obligation; therefore, the road or road segment would
not be included in subsequent reporting years for miles of road needing improvement or miles of
road improved. All roads not under an RMAP obligation are subject to standard forest practices
rules found in Chapter 222-24 WAC.

Miles of Road Abandonment
The number of road abandonment miles includes those that have been reported under an
approved RMAP as abandoned per WAC 222-24-052(3).

Note: Roads are not considered ‘officially’ abandoned until the DNR RMAP Specialist or Forest
Practices Forester reviews the abandonment to ensure it meets WAC 222-24-052(3). Reported
road abandonment miles reflect some road miles that may not have been officially abandoned at
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the time this report was distributed.

Miles of Orphaned Roads

The miles of orphaned roads included those that have been reported under an approved RMAP as
orphaned per WAC 222-24-052(4). Inventory and assessment of orphaned roads will be used to
help in the evaluation of the hazard-reduction statute and to determine the need for cost-share
funding (RCW 76.09.300).

Note: This reporting element is challenging to track precisely due to difficuitly in locating these
roads on the landscape; many times, orphaned roads are obscured by brush/timber and do not
appear on any map. Some orphan roads have been converted to active forest roads, some
abandoned, and there is potential for some to be scattered throughout the landscape with present
status unknown.

Number of Fish Passage Barriers Identified
The total number of fish passage barriers includes those identified as part of an approved RMAP

inventory.

Note: In 2006, the revised water type map was used as an additional tool to identify potential
fish passage barriers. The total number of fish passage barriers will fluctuate over time,
depending on when landowners verify on-the-ground physical characteristics per WAC 222-16-
031 and/or perform a protocol survey or other approved methodology for verifying fish presence
or absence. In cases where a stream type is changed from F to N, therefore negating the
landowners’ obligation to remove fish passage barriers, sizing of the culvert will be assessed 1o
ensure it meets the 100-year flood level. Barriers may also be removed from the total number if
the structure was determined by WDFW to be sufficient to remain until the end of its functional
life (due to limited habitat gained) or if the structure was determined to play an important role in
maintaining ponded or wetland habitats; these decisions are made with stakeholder
consultation.

Number of Fish Passage Barriers Corrected
The number of fish passage barriers corrected includes the total number that have been
permanently removed or fixed with a fish passable structure.

Note: Previously, this number included some streams that had been downgraded from an ‘F’ to
an ‘N’ which did not meet the intent of this reporting element. Beginning in reporting year 2010
and thereafier, this number will be reported as the number of actual fish passage barriers
corrected (i.e., perched and/or undersized pipe etc.).

Miles of Fish Habitat Opened
The miles of fish habitat opened includes stream habitat opened for fish use after the fish passage
barrier has been removed or replaced. This number is an estimate, due to stream length not






FP Stakeholders
July 15, 2011
Page 5 of 6

always being measured on the ground; many times, the measurement is based upon aerial photos
and/or maps.

Note: This number may fluctuate depending on when and/or whether or nol siream type
verification surveys occur. If there are no protocol surveys to pinpoint exact breakpoints, this
number is reflected by LLO data or topographical information. It is also difficult for landowners
to defermine this number if the stream enters another ownership.

Number of Checklists Submitted by Small Landowners _

The number of checklists is the total number submitted to the regions by small forest landowners
since the 2003 rule change. Small forest landowners may submit more than one RMAP
Checklist.

Note: Beginning in reporting year 2007 and thereafier, checklists have been separated from the
‘Number of Approved RMAP s’ and tracked separately.

Respectfully,

le S ekt

ulie Sackett
Assistant Division Manager - Forest Practices Operations

Enclosure (1)

cc: Darin Cramer, Division Manager
Marc Engel, Assistant Division Manager- Policy and Services
RP&S Assistanis
Sue Casey, Region Support
Attachment- Statewide RMAP Report 2001-2010





Statewide Road Maintenance and Abandonment Plan Accomplishment Report 2001-2010

AVAILABLE
2012 REPORT

Total # of
RMAP
Miles of forest Number of Number of Approximate | Checklists
Number of Miles of road identified Miles of Miles of | fish passage fish passage miles of fish from small
approved forest road needing road Miles of road | orphaned barriers barriers habitat forest
DNR Region RMAPs assessed improvement improved | abandonment roads identified corrected opened landowners
Northeast 89 7625 4936 302 96 844 633 317 2535
Northwest 21 5841 2285 1008 650 585 254 89 1528
Olympic 22 7648 1288 114 353 1307 524 280 768
Pacific
Cascade 97 21942 7215 608 717 3067 1674 722 3135
South Puget
Sound 18 7886 890 409 246 593 344 171 700
Southeast 15 6500 1861 474 271 629 340 163 521
Statewide
Totals 262 57442 18475 2915 2333 7025 3769 1772 9187

The content of this table is based upon data provided by landowners who are responsible for the facts and accuracy of the information
presented herein.
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\, WASHINGTON STATE DEPARTMENT OF PETER GOLDMARK
! ! Washington State Cornmissioner of Public Lands
A4

MEMORANDUM

TO: Forest Practices Board

e
FROM: Marc Engel, l\m Division Manager
Forest Practices Division, Policy and Services Section

DATE: July 25, 2011

SUBJECT: Extension of the Road Maintenance and Abandonment Plan (RMAP) Forest Road
Work Completion Date Rule Making — Action Requested

On August 9", I will request the Board’s adoption of the Road Maintenance and Abandonment
Plan rule making with staff recommended changes. Staff will also request the Board to consider
delaying the effective date of this rule making until October 3, 2011. This delay will allow DNR
to finalize the forms and provide training and outreach to staff, landowners and stakeholders.
The proposal provides forest landowners the opportunity to request an extension to the due date
that all forest roads must be improved and maintained to the standards of chapter 222-24 WAC.

The Board, at their August 2010 meeting, accepted Policy’s recommendations for changes to the
RMAP program. On May 10, 2011, the Board added to the proposed rule language the
requirement that landowners use standardized forms for extension requests and for annual
reporting. A summary of the proposed rule changes is as follows:
. Adds language in WAC 222-24-050 that will allow landowners to request DNR approval
of extensions of up to five years;
. Adds language in WAC 222-24-051 that:
o Requires extension requests to be made at least 120 days prior to the anniversary date
of the initial submittal of the RMAP in 2014;
o Requires extension requests to include the requested extension time period and a
revised RMAP;
o Requires DNR to provide up to forty five days for Departments of Ecology and Fish
and Wildlife, affected tribes and interested parties to review the revised RMAP; and
o Requires DNR to approve or disapprove the extension request at least thirty days
prior to the anniversary date of the initial RMAP submittal;
o Adds language in WAC 222-24-051that requires DNR to require the use of standardized
forms as referenced in Board Manual Section 3 for landowners requesting extensions and
for annual reporting.

In addition, staff recommends changing the RMAP completion and extension date to October 31
0f2016 and 2021 (included in attached rule proposal). Maintaining the July 1 completion date
gives landowners, at best, only a portion of an operating season to complete projects; an October
31 completion date provides an entire operating season.

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





Forest Practices Board
July 25, 2011
Page 2

On May 10, 2011, the Board directed staff to proceed with the RMAP work completion date rule
making by filing a CR-102 Proposed Rule Making. The CR-102 was filed on May 13 and
hearings were held on June 23 in Sedro Woolley, June 28 in Port Angeles and June 30 in
Centralia. The majority of comments were from large forest landowners in support of the RMAP
extension. All of the written comments are enclosed and a summary is included in the enclosed
draft Concise Explanatory Statement.

The SEPA comment period was from April 26, 2011 to June 30, 2011. The comments specific to
the SEPA environmental checklist were from the Department of Ecology Southwest Regional
Office. The Department of Ecology’s comment focused on testing potentially contaminated
media if known or suspected during construction. Also, if contamination of soil or groundwater
was readily visible, or was revealed by testing, Ecology must be notified. In response, this rule
proposal is not for site specific locations and will be implemented on a statewide scale.

This rule proposal will not affect public resources associated with the ten small forest
landowners with approved RMAPs and who have long-term forest practices applications. This
rule will give landowners with approved long-term applications and an RMAP the ability to
apply for an extension for their RMAP.

Enclosed for your consideration are the rule proposal, a draft “concise explanatory statement”,
comment letters and the final economic analysis which does not have any changes.

ME\

Enclosures:  Draft rule language
Draft concise explanatory statement
Comment Letters
Final economic analysis

1111 WASHINGTON ST SE * PO BOX 47000 * OLYMPIA, WA 98504-7000
FAX: (360) 902-1775 * TTY:(360) 902-1125 * TEL: (360) 902-1000
Equal Opportunity Employer / Affirmative Action Employer





Forest Practices Board
RULE PROPOSAL for
Extension of RMAP Forest Road Work Completion Date
August 2011

WAC 222-24-050 *Road maintenance and abandonment.

The goals for road maintenance are established in WAC 222-24-010. Guidelines for how to meet these
goals and standards are in the-board manual section 3. Replacement will not be required for existing
culverts functioning with little risk to public resources or for culverts installed under an approved
forest practices application or notification and are capable of passing fish, until the end of the culvert’s
functional life.

The goals for road maintenance outlined in this chapter are expected to be achieved by Juh+2October
31, 2016. The strategies for achieving the goals are different for large forest landowners and small
forest landowners.

For large forest landowners, all forest roads must be improved and maintained to the standards of this
chapter prior to Juhy2October 31, 2016; however, large or small forest landowners may request an
extension of up to five years, or October 31, 2021, as outlined in WAC 222-24-051(8). Work
performed toward meeting the standards must generally be even flow over the fifteen-yearperformance
period with priorities for achieving the most benefit to the public resources early in the period. These
goals will be achieved through the road maintenance and abandonment plan process outlined in WAC
22-24-051222-24-051.

For small forest landowners, the goals will be achieved through the road maintenance and
abandonment plan process outlined in WAC 222-24-0511, by participation in the state-led family
forest fish passage program, and by compliance with the Forest Practices Act and rules. The purpose of
the family forest fish passage program is to assist small forest landowners in providing fish passage by
offering cost-share funding and prioritizing projects on a watershed basis, fixing the worst fish passage
barriers first. The department, in consultation with the departments of ecology and fish and wildlife,
will monitor the extent, effectiveness, and progress of checklist road maintenance and abandonment
plan implementation and report to the legislature and the board by December 31, 2008, and December
31, 2013.

WAC 222-24-051 *Large forest landowner road maintenance schedule.

All forest roads must be included in an approved road maintenance and abandonment plan by July 1,
2006. This includes all roads that were constructed or used for forest practices after 1974. Inventory
and assessment of orphan roads must be included in the road maintenance and abandonment plans as
specified in WAC 222-24-052(4).

*1) Landowners must maintain a schedule of submitting plans to the department that cover 20% of

their roads or land base each year.
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*(3)

*(4)

*(5)

*(6)

For those portions of their ownership that fall within a watershed administrative unit covered

by an approved watershed analysis plan, chapter 222-22 WAC, landowners may follow the

watershed administrative unit-road maintenance plan, providing the roads they own are covered

by the plan. A proposal to update the road plan to meet the current road maintenance standards

must be submitted to the department for review on or before the next scheduled road

maintenance plan review. If annual reviews are not required as part of the watershed analysis

road plan, the plan must be updated by October 1, 2005. All roads in the planning area must be

in compliance with the current rules by Juby-2October 31, 2016 or by the extension deadline

approved by the department under subsection (8) of this section.

Plans will be submitted by landowners on a priority basis. Road systems or drainages in which

improvement, abandonment or maintenance have the highest potential benefit-benefits to the

public resource are the highest priority. Based upon a “worst first” principle, work on roads

that affect the following are presumed to be the highest priority:

€)] Basins containing, or road systems potentially affecting, waters which either contain a
listed threatened or endangered fish species under the federal or state law or a water
body listed on the current 303(d) water quality impaired list for road related issues.

(b) Basins containing, or road systems potentially affecting, sensitive geology/soils areas
with a history of slope failures.

(c) Road systems or basins where other restoration projects are in progress or may be
planned coincident to the implementation of the proposed road plan.

(d) Road systems or basins likely to have the highest use in connection with future forest
practices.

Based upon a “worst first” principle, road maintenance and abandonment plans must pay

particular attention to:

€)] Roads with fish passage barriers;

(b) Roads that deliver sediment to typed water;

(© Roads with evidence of existing or potential instability that could adversely affect
public resources;

(d) Roads or ditchlines that intercept ground water; and

(e) Roads or ditches that deliver surface water to any typed waters.

Road maintenance and abandonment plans must include:

€)] Ownership maps showing all forest roads, including orphan roads; planned and potential
abandonment, all typed water, Type A and B Wetlands that are adjacent to or crossed by
roads, stream adjacent parallel roads and an inventory of the existing condition; and

(b) Detailed description of the first years work with a schedule to complete the entire plan
within fifteenyearsthe performance period; and

(c) Standard practices for routine road maintenance; and

(d) Storm maintenance strategy that includes prestorm planning, emergency maintenance
and post storm recovery; and

(e) Inventory and assessment of the risk to public resources or public safety of orphaned
roads; and

0] The landowner or landowner representative’s signature.

Priorities for road maintenance work within plans are:

€)] Removing fish passage barriers beginning on roads affecting the most habitat first,
generally starting at the bottom of the basin and working upstream;

(b) Preventing or limiting sediment delivery (areas where sediment delivery or mass
wasting will most likely affect bull trout habitat will be given the highest priority);
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(c) Correcting drainage or unstable sidecast in areas where mass wasting could deliver to
public resources or threaten public safety;

(d) Disconnecting road drainage from typed waters;

(e) Repairing or maintaining stream-adjacent parallel roads with an emphasis on
minimizing or eliminating water and sediment delivery;

0] Improving hydrologic connectivity by minimizing the interruption of surface water
drainage, interception of subsurface water, and pirating of water from one basin to
another; and

(9) Repair or maintenance work which can be undertaken with the maximum operational
efficiency.

Initial plans must be submitted to the department during the year 2001 as scheduled by the

department.

Requests to extend the completion date of road maintenance and abandonment plans may lead

to the reapproval of the road maintenance and abandonment plan for up to five years, or

October 31, 2021.

(a) Landowner requests must be made at least one hundred twenty days prior to the plan’s

anniversary date by 2014 and must include:

(1) _The length of time for the extension period; and

(ii) A revised road maintenance and abandonment plan according to subsections (3)

through (6) of this section.
(b)  The department shall provide forty five days for the departments of ecology and fish and

wildlife, affected tribes and interested parties to review a revised road maintenance and
abandonment plan.
(c) The approval or a denial of a road maintenance and abandonment plan’s extension request
will occur at least thirty days prior to the anniversary date of the initial plan’s submittal.
(d) A landowner with an approved extension and revised road maintenance and abandonment
plan must report work accomplished in accordance with subsection (9) of this section.

*(9)  Each year on the anniversary date of the plan’s submittal, landowners must report work

(10)

accomplished for the previous year and submit to the department a detailed description of the

upcoming year’s work including modifications to the existing work schedule.

The department’s review and approval will be conducted in consultation with the departments

of ecology;-the-department-of and fish and wildlife, affected tribes and interested parties. The

department will:

€)] Review the progress of the plans annually with the landowner to determine if the plan is
being implemented as approved; and

(b) The plan will be reviewed by the department and approved or returned to the applicant
with concerns that need to be addressed within forty-five days of the plan’s submittal.

(c) Additional plans will be signed by the landowner or the landowner’s representative.

The department shall require the use of standardized forms as referenced in board manual

section 3 for landowners requesting extensions under subsection (8) and for annual reporting
under subsection (9) of this section.

*(911) The department will facilitate an annual water resource inventory area (WRIA) meeting with

landowners, the departments of fish and wildlife;-the-department-ef-and ecology, affected
tribes, the National Marine Fisheries Service, the U.S. Fish and Wildlife Service, affected
counties, local U.S. Forest Service, watershed councils, and other interested parties. The
purpose of the meeting is to:
€)] Suggest priorities for road maintenance and abandonment planning; and
(b) Exchange information on road maintenance and stream restoration projects.
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| *(2012)Regardless of the schedule for plan development, roads that are currently used or proposed to

be used for timber hauling must be maintained in a condition that prevents potential or actual
damage to public resources. If the department determines that log haul on such a road will

cause or has the potential to cause material damage to a public resource, the department may
require the applicant to submit a plan to address specific issues or segments on the haul route.

| *(1113) If a landowner is found to be out of compliance with the work schedule of an approved

road maintenance and abandonment plan and the department determines that this work is

necessary to prevent potential or actual damage to public resources, then the department will

exercise its authority under WAC 222-46-030 (notice to comply) and WAC 222-46-040 (stop

work order) to restrict use of the affected road segment.

€)] The landowner may submit a revised maintenance plan for maintenance and
abandonment and request permission to use the road for log haul.

(b) The department must approve use of the road if the revised maintenance plan provides
protection of the public resource and maintains the overall schedule of maintenance of
the road system or basin.

| *(2214) If a landowner is notified by the department that their road(s) has the potential to

damage public resources, the landowner must, within 90 days, submit to the department for
review and approval a plan or plans for those drainages or road systems within the area
identified by the department.

*(15) The department will notify the departments of ecology; and fish and wildlife, affected tribes
and interested parties if actions taken under this section result in a change to an approved road
maintenance and abandonment plan.

(16) When the department approves or denies a road maintenance and abandonment plan extension

under subsection (8) of this section, that decision may be appealed to the appeals board in
accordance with RCW 43.21B.110 and 43.21B.230.
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Introduction

In August 2010, the Adaptive Management Program’s Forests and Fish Policy Committee
made a recommendation for a rule amendment to the Forest Practices Board (Board) to
extend the road maintenance and abandonment plan (RMAP) performance period to July 1,

2021.

The recommendation included:

e A comprehensive approach to responding to forest landowner cash flow challenges
resulting from the economic recession;

e Development of a board manual;

e Development of an operational plan; and

e Anagreement by all caucuses to collaboratively pursue federal funding to accelerate
fish passage barrier repairs through the Family Forest Fish Passage Program (FFFPP)
and for county access roads.

The rule changes affect the following sections of the Forest Practices Rules, Title 222
WAC:

WAC 222-24-050 Road maintenance and abandonment.
WAC 222-24-051 Large forest landowner road maintenance schedule.

Adoption date of the rule: (to be determined)
Effective date of the rule: (to be determined)

Describe Differences Between Proposed and Final Rule
The proposed rule provides forest landowners with the opportunity to request an extension to

the due date that all forest roads must be improved and maintained to the standards of chapter
222-24 WAC.





A summary of the proposed rule changes is as follows:

e Adds language in WAC 222-24-050 that will allow landowners to request DNR approval
of extensions of up to five years, or July 1, 2021;
e Adds language in WAC 222-24-051 that:
0 Requires extension requests to be made at least 120 days prior to the anniversary
date of the initial submittal of the RMAP in 2014;
0 Requires extension requests to include the requested extension time period and a
revised RMAP;
0 Requires DNR to provide up to forty five days for departments of ecology and
fish and wildlife, affected tribes and interested parties to review the revised
RMAP; and
0 Requires DNR to approve or disapprove the extension request at least thirty days
prior to the anniversary date of the initial RMAP submittal.

(Note: The difference between the proposed and final rule language will be determined after
adoption of the proposed rule language.)

Summary of Comments

The Board heard from 12 commenters representing private timber companies and landowner
organizations, and one commenter from DNR state lands Northwest Region. Most expressed
support for extending the RMAPs performance period for landowners that need it. Some said
the most important fish habitat has already been opened and protected from sediment
delivery from roads because of following the “worst first” principle. Several expressed
concerns related to new reporting requirements. Those and other comments are summarized
below, along with an explanation of how the final rule reflects the Board’s consideration of
the comments.

Comment: Timber harvest revenue is used for RMAP work. The depressed timber market
has made it difficult to obtain revenue to continue RMAP work spread out over the
remaining time period to meet the current RMAP deadline. The extension will provide the
needed economic relief to complete the RMAP work and spread the remaining costs over a
broader timeframe.

Response: Your comment is noted. The Board is undertaking this rule amendment to
ease the burden on landowners who are unable to meet their RMAP obligation due to the
economic recession.

Comment: Requiring new forms for landowners that are not applying for an extension is not
consistent with DNR’s statements that costs for these landowners will not be significant.
Standardized forms will necessitate significant costs to collect the data and complete new
forms. Suggest encouraging, rather than requiring the use of standardized forms.





Response: The Board added a new subsection to the rule proposal at the May 10, 2011
meeting — subsection 10 in WAC 222-24-051. It requires the use of standardized forms
for all RMAP accomplishment reporting regardless of the RMAPSs performance period.

Standardized forms were a condition of the Adaptive Management Program’s Policy
committee recommendations for “common, standardized reporting requirements.” During
the development of the recommendations, members of the Policy committee noticed it
was difficult to assess the status of RMAPSs, both individually and for the overall
program, due to the lack of a standardized reporting system. As a result, the agreement to
recommend a rule change was contingent in part on requiring a standardized and
compatible system for all RMAP data collection, documentation and reporting.

This condition was met through modifying the current RMAP forms that were initially
developed in 2001. The new forms are intended to provide the level of information
necessary for DNR and interested stakeholders to verify that the “even flow” and “worst
first” requirements are being met regardless of when the performance period ends.

Comment: Providing shapefiles to DNR to upload into the RMAP database would be
divulging proprietary information.

Response: GIS shapefiles are not required to be provided to the DNR. Landowners have
a choice between three reporting options, GIS shapefile, electronic spreadsheet, and/or
paper maps.

Comment: The use of Adaptive Management to address economic issues sends a clear
message to forest land investors that the Washington regulatory system provides regulatory
certainty without compromising the scientific underpinnings of the rules.

Response: Your comment is noted.
Comment: The extension process has facilitated a broader discussion on how stakeholders
can view information and participate in the annual planning processes to help coordinate
restoration efforts in local watersheds. It also provided a forum to support funding for the
Family Forest Fish Passage Program.

Response: Your comment is noted.

Comment: The RMAP due date in rule language should be adjusted from July 1 to October
31 for years 2016 and 2021 to allow a full operating season to complete RMAP work.

Response: (Note: Information regarding the Board’s decision about the due date will be
inserted after the August 9, 2011 Board meeting.)





Summary of public involvement opportunities

09/15/10

11/10/10 - 12/13/10
08/10 - 07/11
06/01/11

06/01/11

04/26/11 - 06/30/11
06/23/11

06/28/11
06/30/11

Preproposal Statement of Inquiry (CR-101) published in the
Washington State Register.

Thirty day review of draft language by counties, WDFW (per RCW
76.09.040(2)), and tribes.

Forest Practices Division conducted rule and board manual
development sessions with interested stakeholders and tribal caucus.
Proposed Rule Making (CR-102) published in Washington State
Register.

Notice of Public Hearings

SEPA checklist and threshold determination distributed

Public hearing, Sedro Woolley

Public hearing, Port Angeles

Public hearing, Centralia





From: Tom Nelson

To: ANDERSON, PATRICIA (DNR)

Cc: Dan Tomascheski; Barry Armstrong; CLEVELAND, BEN (DNR)
Subject: RMAP extensions

Date: Monday, June 27, 2011 4:07:36 PM

Attachments: RMAP letter 6-11, final pdf.pdf

Patricia-

As we promised at the recent public hearing in Sedro-Woolley, attached are our
written comments on the proposed rule-making process for RMAP extensions. At that
same meeting, the DNR announced that they are also advocating for an “end date” of
October (rather than July) and we also support that change, but not include in our
formal comments. Please call or contact me via email if you have questions or
comments.

Tom

Tom Nelson

Washington Timberlands Manager
Sierra Pacific Industries

14654 Ovenell Road

Mount Vernon, WA 98273

(360) 424-7619, office
(360) 333-1584, cell
tnelson@spi-ind.com

Build responsibly. Choose wood from well-managed@Sﬂ*furests.
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Y SUSTAINABLE
FORESTRY
INITIATIVE

SIERRA PACIFIC INDUSTRIES
Growing Forests for onr Future

Patricia Anderson, DNR Forest Practices Division
PO Box 47012
Olympia, WA 98504-7012 June 24, 2011

Subject: Proposed Rulemaking (RMAP Extensions)
Dear Board members:

Thank you for the opportunity to comment on the proposed rulemaking package for RMAP extensions. We

commend you for your efforts in response to the unprecedented economic challenges presently facing our SR
industry and offer the following comments in an attempt to clarity and expedite the successful
implementation of your stated goals;

1. The rule, as proposed, will require landowners who choose not to request extensions to expend
additional time and resources to comply with the approved RMAP program they are already
and have been operating under for 10 years). Moreover, any landowner who wishes to
extend their RMAP plan to achieve the stated objectives of this Board, will be conpelled to expend
considerable time and financial expenditures to comply — these costs might outweigh any financial
benefits anticipated by the Board thru implementation of this rule,

During discussions at the recent public hearing on this rules package in Sedio-Woolley, the DNR expressty
stated that the rules, Board manual language, and Instructions package were specifically designed so that any
landowner currently enrolled in the RMAP program would NOT have to incur new costs, nor gather new data
in order to either continue under the current RMAP schedule or request an extension. This would seem to fit
with the stated goal of your Board (in the Original Notice for Proposed Rule Making), to change this 1ule
“becanse of the financial hardship forest landowners have experienced since the 2008 economic downturn
and its effect on home construction and timber prices”. The DNR reiterates this point within the Small
Business Economic Impact Statement (4/21/11, on page 10 of 13) where they conciude that:

“Landowriers who elect to apply for an RMAP time extension would incur the costs of revising
and updating their road maintenance and abandonment plan(s). The remaining RMAP work to
be completed wonld need to be arranged into a new, longer time schedule, This cost should not be !
significant since the base information already exists in the current approved RMAP” 5
(emphasis/underlining added)

While we concur with this analysis, the actual procedures you have proposed will not be consistent with this
objective. Specifically, the noticed rule (page 4, OTS 3954.2) states that:

“(10} The department shall require the use of standardized forms as veferenced in board manual
section 3 for landowners requesting extensions under subsection (8) of this section and for annual
reporting under subsection (9) of this section,”

The “standardized form” being circulated within the RMAP Information and Instructions (6-17-11) actually
includes a new requirement for a substantial amount of new information. If this information is not readily
available to a landowner, it necessitates a significant amount of costs to collect this data for inclusion on the
new standardized form,

14353 McFarland Road
Mount Vernon, WA 98273







Iz order to make the language consistent with the stated intent of the Board, we suggest that Section (10} of
the published rule be amended to read as follows:

“(10) The department shall encourage the use of standardized forms as referenced in board
manual section 3 for landowners requesting extensions under subsection (8) of this section.”

In addition, we believe it would be helpful to clearly state the infent of the Board, as reiterated by DNR at the
Sedro hearing, that there would be no obligation on landowners to gather or report new information and data
— whether they choose to continue on their cutrent RMAP schedule or to request an extension under these
rules.

2. The rule, as proposed, may require private landowners to submit information on their land that
could be considered privileged and proprietary in order to comply with this rule.

There appears to be an underlying goal built into the rute, draft Board Manual, and Instructions for DNR to

build a database for private ownerships that would be made available to selected members of the public.

Specifically, Part 2.1 {page B3-8) of the Draft Board Manual states the following:
“Furthermore, the forest Practices RMAP databuase ftas been created by the DNR to track large
landowners’ progress towards meeting RMAP obligations, RMAP stakeholders can use the
database (o review the work being completed by landowners on their RMAP(). A year is assigned
to each data location comntunicating when the work is planned or was completed. This database
can be represented spatially in GIS. This will allow stakeholders to van limited queries on a
watershed basis, This database and its narrative can be found on the DNR’s website af
https:/fortressova. govdurfpars/public/FPAForms.aspx.,” (emphasis/underlining added) i

Our company is privately owned and we have spent a substantial amount of money to collect data and build
our GIS system for the inventory and management of our ownership, While we routinely provide paper
copies of the information necessary to receive approval for both RMAP and harvest FPA’s, we do not donate
shapefiles or other GIS information (gathered at our own cost and considered privileged information) to DNR
for inclusion into their own GIS system, Such a system might allow both our competitors and our detractors
to access proprietary information that was acquired at a substantial cost to us,

We suggest that DNR consult legal experts in the area of privileged information, trade secret laws,.and
intellectual property statutes before proceeding with this objective to build a database of information gathered
from private property owners in order to comply with this rule.

Again, we commend the Board and Policy Group for seeking to alleviate some of the hardships we are
currently facing. The present economic downturn in our industry is the worst we have seen in six decades and
housing starts last year were at the lowest rate since World War 1. While we remain committed to the
continuance of the accomplishments we have already achieved after 10 years of RMAP, we hope to spread
our RMAP costs forward, as your Board intended, and hope you find our suggestions helpful toward this
unified goal.

Please contact me at this office if you have questions regarding this matter.
Sincerely,

TRewse C. Nl

Tom Nelson
Washington Timberlands Manager
Sierra Pacific Indusiries

Cc; Dan Tomascheski, VP-Resources

14353 McFarland Road
Mount Vernon, WA 98273
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Patricia Anderson, DNR Forest Practices Division
PO Box 47012
Olympia, WA 98504-7012 June 24, 2011

Subject: Proposed Rulemaking (RMAP Extensions)
Dear Board members:

Thank you for the opportunity to comment on the proposed rulemaking package for RMAP extensions. We

commend you for your efforts in response to the unprecedented economic challenges presently facing our SR
industry and offer the following comments in an attempt to clarity and expedite the successful
implementation of your stated goals;

1. The rule, as proposed, will require landowners who choose not to request extensions to expend
additional time and resources to comply with the approved RMAP program they are already
and have been operating under for 10 years). Moreover, any landowner who wishes to
extend their RMAP plan to achieve the stated objectives of this Board, will be conpelled to expend
considerable time and financial expenditures to comply — these costs might outweigh any financial
benefits anticipated by the Board thru implementation of this rule,

During discussions at the recent public hearing on this rules package in Sedio-Woolley, the DNR expressty
stated that the rules, Board manual language, and Instructions package were specifically designed so that any
landowner currently enrolled in the RMAP program would NOT have to incur new costs, nor gather new data
in order to either continue under the current RMAP schedule or request an extension. This would seem to fit
with the stated goal of your Board (in the Original Notice for Proposed Rule Making), to change this 1ule
“becanse of the financial hardship forest landowners have experienced since the 2008 economic downturn
and its effect on home construction and timber prices”. The DNR reiterates this point within the Small
Business Economic Impact Statement (4/21/11, on page 10 of 13) where they conciude that:

“Landowriers who elect to apply for an RMAP time extension would incur the costs of revising
and updating their road maintenance and abandonment plan(s). The remaining RMAP work to
be completed wonld need to be arranged into a new, longer time schedule, This cost should not be !
significant since the base information already exists in the current approved RMAP” 5
(emphasis/underlining added)

While we concur with this analysis, the actual procedures you have proposed will not be consistent with this
objective. Specifically, the noticed rule (page 4, OTS 3954.2) states that:

“(10} The department shall require the use of standardized forms as veferenced in board manual
section 3 for landowners requesting extensions under subsection (8) of this section and for annual
reporting under subsection (9) of this section,”

The “standardized form” being circulated within the RMAP Information and Instructions (6-17-11) actually
includes a new requirement for a substantial amount of new information. If this information is not readily
available to a landowner, it necessitates a significant amount of costs to collect this data for inclusion on the
new standardized form,
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Iz order to make the language consistent with the stated intent of the Board, we suggest that Section (10} of
the published rule be amended to read as follows:

“(10) The department shall encourage the use of standardized forms as referenced in board
manual section 3 for landowners requesting extensions under subsection (8) of this section.”

In addition, we believe it would be helpful to clearly state the infent of the Board, as reiterated by DNR at the
Sedro hearing, that there would be no obligation on landowners to gather or report new information and data
— whether they choose to continue on their cutrent RMAP schedule or to request an extension under these
rules.

2. The rule, as proposed, may require private landowners to submit information on their land that
could be considered privileged and proprietary in order to comply with this rule.

There appears to be an underlying goal built into the rute, draft Board Manual, and Instructions for DNR to

build a database for private ownerships that would be made available to selected members of the public.

Specifically, Part 2.1 {page B3-8) of the Draft Board Manual states the following:
“Furthermore, the forest Practices RMAP databuase ftas been created by the DNR to track large
landowners’ progress towards meeting RMAP obligations, RMAP stakeholders can use the
database (o review the work being completed by landowners on their RMAP(). A year is assigned
to each data location comntunicating when the work is planned or was completed. This database
can be represented spatially in GIS. This will allow stakeholders to van limited queries on a
watershed basis, This database and its narrative can be found on the DNR’s website af
https:/fortressova. govdurfpars/public/FPAForms.aspx.,” (emphasis/underlining added) i

Our company is privately owned and we have spent a substantial amount of money to collect data and build
our GIS system for the inventory and management of our ownership, While we routinely provide paper
copies of the information necessary to receive approval for both RMAP and harvest FPA’s, we do not donate
shapefiles or other GIS information (gathered at our own cost and considered privileged information) to DNR
for inclusion into their own GIS system, Such a system might allow both our competitors and our detractors
to access proprietary information that was acquired at a substantial cost to us,

We suggest that DNR consult legal experts in the area of privileged information, trade secret laws,.and
intellectual property statutes before proceeding with this objective to build a database of information gathered
from private property owners in order to comply with this rule.

Again, we commend the Board and Policy Group for seeking to alleviate some of the hardships we are
currently facing. The present economic downturn in our industry is the worst we have seen in six decades and
housing starts last year were at the lowest rate since World War 1. While we remain committed to the
continuance of the accomplishments we have already achieved after 10 years of RMAP, we hope to spread
our RMAP costs forward, as your Board intended, and hope you find our suggestions helpful toward this
unified goal.

Please contact me at this office if you have questions regarding this matter.
Sincerely,

TRewse C. Nl

Tom Nelson
Washington Timberlands Manager
Sierra Pacific Indusiries

Cc; Dan Tomascheski, VP-Resources

14353 McFarland Road
Mount Vernon, WA 98273
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My name is Rob Fancher. I work for Rayonier and I am talking in support of the RMAP I l -0 g
deadline extension. Rayonier owns about 400,00 acres in Western Washington and is SFI
certified. Rayonier has taken our RMAP obligations very seriously and worked very hard
to identify and fix fish passage and sedimentation issues. Since the December 2007 storm
markets have been down. When revenues and harvest levels go down so must the costs.
RMAP budgets were reduced, not eliminated because we were still working to complete
within the required timeframe. However, the reality is that the spending levels we would
have to meet to complete RMAP by 2016 are extreme and somewhat prohibitive. The
extension will allow us to complete RMAP projects at a more manageable rate and also
to correspond with regular operations. The economy looks to be uncertain for several
more years and extending RMAP will help ease the load. To date we have completed
almost half of fish passage barriers, mass wasting segments, and surface erosion issues.

With the extension we will complete salmon barriers by 2016 and complete RMAP by
2021.
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WASHINGTON FOREST PROTECTION ASSOCIATION

724 Columbia St N'W, Suite 250
Olympia, WA 98501
Phone; 360-352-1500

WFP A Fax: 360-352-4621

June 30, 2011

Washington Forest Practices Board

c/o Patricia Anderson, DNR Forest Practices Division
1111 Washington Street SE

PO Box 47012

Olympia, WA 98504-7012

Comments on the Proposed RMAP Extension

First, I want to thank staff and the Board for moving this proposed extension of the RMAP
completion date as quickly as possible through the rule process. WFPA supports thc RMAP
extension rule as proposed by the Board at the May meeting with one addition that I will mention
in a moment.

It was in November 2009 that WFPA realized that the economic crisis that began a year earlier
was striking a severe and lasting blow to the users of our members’ products. The construction
lumber market evaporated and the demand for Pacific Northwest logs virtually disappeared.
Prices had fallen to a point where they could not support the cost of harvest. Lack of cash flow
raised the concern that some of our members may not survive. What became clear is that there
was no way forest landowners could maintain the pace of RMAP repairs and upgrades necessary
to meet the 15-year commitment of Forests and Fish.

WFPA began to prepare to go to the 2010 Legislature to get relief from the 2016 deadline. At
that point, we were reminded that we have an adaptive management process in our forest
practices system here in Washington for changes in circumstances like the financial crisis we
were facing. We held off on legislation and made our case to the stakeholders on the Forests and
Fish Policy Committee. The response was cautious but positive and, in good order, a Policy staff
committee was dispatched to put together available information on economic conditions of the
industry, and the statistics that could measure RMAP work progress to that point. The staff’s
report to the Policy Committee was enough to convince the committee that some action to
provide relief was warranted. However, the report also revealed that data on individual RMAPs
and all RMAPs by DNR region was not readily available in a consistent format. The status of
individual RMAPs and the program overall could be estimated but not verified to the satisfaction
of some stakeholders.

We 're managing private forests so they work for all of us. ®
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A year ago, Policy brought a recommendation to the Board and rule making began.
Simultaneously, the DNR started work on revamping the data recording and management system
for the 100 plus active RMAPs across the six agency regions. Standardized forms have been
developed and the regions have agreed on a data handling process. Board Manual Section 3 has
been revised with a provision to implement data collection and a reporting system. New and
revised language has been added for updating road surveys for landownership changes that have
occurred since the initial planning cycle ended in 2006, and for roads damaged by storms that
occurred before RMAP work was completed.

Economic conditions in the industry have improved, thanks primarily to a robust export market
for logs and manufactured wood products. But the core business remains dependent on housing,
and housing is not recovering. Reuters reported that nationwide new home mortgage activity
dropped almost 3% in May and existing home sales fell to a six month low. We have all heard
that Washington State economist Arun Raha estimated that the economic troubles in our state
will continue through 2013.

The dip in progress toward RMAP completion over the last three years cannot be made up in
time for the current 2016 deadline. An extension is still needed. Not all landowners will need an
extension; some are on their way to finishing by 2016. But despite continuing to complete what
they could during the recession, several landowners will need more time. As a sidelight, I want
to point out that in the spirit of our agreement to the Forests and Fish Report, WFPA members
pledge to put the highest priority on salmon and steelhead passage barriers and to the best of
their ability get those barriers repaired by 2016, regardless of whether or not they need more time
to finish all of their work.

The additional change in the rule that we would like to see is moving the initial deadline from
July 1, 2016 to October 1, 2016 and the extended deadline from July 1, 2021 to October 1, 2021.
It makes sense to provide a full season for the last year of the program, particularly because the
window for fish passage repair usually occurs in mid- to late summer and work in the streams
cannot occur during spring spawning season.

Finally, I would like to especially thank the Forest Practices Division operation staff, IT staff and
the regional RMAP coordinators for their hard work in getting an efficient and compatible data
system in place for the remainder of the RMAP program. Thank you for your time this evening,

Sincerely,

el

Peter Heide
Senior Director of Forest Policy





Longview Timber, Corp.

P.O. Box 667

10 International Way
Longview, WA 98632
Phone (360) 442-4350
Fax {360) 575-5932

June 29, 2011

Patricia Anderson

Forest Practice Rules Coordinator
Washington Department of Natural Resources
PO Box 47012

Olympia, WA 98504-7012

Submitted via electronic mail

Re: Public Comment on revisions to WACs 222-24-050 and 222-24-051 pertaining to the extension of
the performance period for road maintenance and abandonment plans (RMAPs).

Dear Ms, Anderson:

Longview Timber, Corp. appreciates the opportunity to provide comment on the proposed rule changes
of WACs 222-24-050 and 222-24-051 considered by the Forest Practice Board. Longview Timber, Corp.
manages over 315,000 acres in Washington State, including approximately 2,800 mites of roads, afl of
which are subject to the RMAP regulations. Longview Timber, Corp. supports the extension of the
performance period for the following reasons:

*  While Longview Timber, Corp. has maintained our commitment to meeting the RMAP
requirements, the unprecedented economic downturn has significantly impacted our available
financial resources. This extension will provide needed economic relief by allowing us to spread
out the remaining RMAP costs over a broader timeframe.

* This rule proposal provides relief to landowners without negatively impacting the environment.
All of the road work committed to in the Forests and Fish Agreement will still be completed. By
following and maintaining the “worst first” principle, the extension delays the implementation
of repairs only on roads with the least amount of environmental risk.

* The use of Adaptive Management to address an economic issue sends a clear message to forest
fand investors that the Washington regulatory system not only provides for regulatory certainty,
but also can also change to address economic concerns, without compromising the scientific
underpinnings of the rules.

¢ The extension process has facilitated a broader discussion on how stakeholders can view
information and participate in the annual planning processes to help coordinate restoration
efforts in local watersheds. It also has provided the necessary forum to support efforts for
funding of the Family Forest Fish Passage Program. Longview Timber, Corp. will continue to
support these efforts into the future.





Additionally, Longview Timber, Corp. would support moving the final deadline for RMAP completion,
irrespective of the year, from June to October to allow for the entire work season to be fully utilized.

Sincerely,

Adrian Miller
Manager of Policy and Sustainability
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Patricia Anderson, FPB Rules Coordinator
Dept of Natural Resources

Forest Practice Division

PO Box 47012

Olympia, WA 98504

Forest Practice Board Members:

Please see the following testimony on proposed forest practice rules affecting WAC 222-
24-050 and 222-24-051 pertaining to the extension of the performance period for road
maintenance and abandonment plans. Examples are from a 15,000 acre tree farm near
Mt. St. Helens.

Economic Condition of Timber Industry

RMAP work normally coincides with timber harvest. A portion of the cash flow from
timber harvest is used for RMAP work. The work may be associated with a timber sale,
or just prioritized projects defined in a plan. In a good timber market, more income is
distributed to costs like RMAP and silviculture—RMAP being the highest cost. In the
past two to three years, the depressed timber market has made it difficult to obtain cash
for continuing operations. If this trend continues, less money can be spent on all tree
farm operations—including RMAP. Due to its importance however; RMAP is still one
of the last budgets to be cut. In the last four years approximately 25%-30% of each years
net revenue generated from forest products has been spent on RMAP.

Limited Work Window

Work to be completed in or within ¥ mile of a type F stream requires an HPA. Most
HPA’s allow a work window July-September. Road maintenance contractors are hard to
come by during this time because they are very busy. Also, on this particular tree farm,
due to its high elevation and restricted access, equipment can only access a majority of
the area mid July through September.

Unexpected cost

Different interpretations of type F stream definitions have increased the amount of F
streams, thus increasing the number of fish barriers. Streams that now meet the type F
definition upstream of natural fish barriers were overlooked during the beginning stages
of RMAP budgeting. These streams need to be proven to have no fish—through stream
shocking--or potential barriers need to be replaced with fish passable ones. Fish barrier
removal is the highest cost RMAP item on the tree farm. Fish barriers that remain on the
tree farm are on the upper reaches of seasonal streams with an average gradient of 16%-
20%. Delaying the completion of these fish barriers on streams with marginal habitat
comes at a minimal cost to the resource.





Work Completed

Roads with the potential to deliver sediment through mass wasting were the main target
since the purchase of the property in 2004. Most of the high risk roads have been taken
care of along with removal of fish barriers on the most productive fish streams.

Even though we are on track to be completed by 2016, an extension would ensure
completion in the case that the industry does not emerge from the current recession.

-
%ﬁ

Casey Wheeler

Green Crow Management Services
PO Box 2159

Vancouver, WA 98668





From: Kenneth D. Osborn

To: ANDERSON, PATRICIA (DNR)

Cc: ROAMES, RICK (DNR)

Subject: RE: RMAP

Date: Tuesday, July 05, 2011 10:53:00 AM

Dear Patricia,

We manage Grandy Lake Forest, a 22,000 acre forest primarily in Skagit County. Sorry | missed the
meeting last week but | did get forward materials presented at that meeting, and | would like to
comment briefly on the proposal.

First, we are on schedule to complete RMAP upgrades within the scheduled time period. And up
until now, our reporting methods have met with approval from the DNR.

Therefore we are upset that in mid stream of this program, there is a proposed requirement to
alter our reporting methods. This is unnecessary paperwork that interferes with our management.
It might sound a small thing to those who proposed it but it takes time away from getting the real
work done.

Most of us have systems already in place which track progress on upgrades which we've used
effectively over the last 10 years.

Why should those of us who are not requesting extensions have to be burdened with this? Forest
management almost always has low overhead and a finite time to accomplish tasks, therefore is
extremely sensitive to additional such requirements.

Thank you for the opportunity to comment.

Regards,
Ken Osborn



mailto:forstman@fidalgo.net
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ECONOMIC ANALYSIS
Forest Practices Board
Rule Making Affecting Road Maintenance and Abandonment Plans
By Craig Calhoon, Economist
Department of Natural Resources
August 2011

OBJECTIVES

The Forest Practices Board is considering a rule change to allow forest landowners who have
Road Maintenance and Abandonment Plans (RMAPs) to apply for an extension of the deadline
for up to five years. The proposed rule change would amend WAC 222-24-050 and -051,
changing the completion date for RMAPs from July 1, 2016 to July 1, 2021.

The Board’s objective is to be responsive to a request from private forest landowners with
RMAPs to adjust the RMAP completion schedule to provide relief from a reduced cash flow
situation in Washington’s timber industry due to the recent economic recession without reducing
the legal commitment to complete forest road improvements necessary to protect and restore
water quality and fish habitat.

CONTEXT

Existing Rule on Road Maintenance and Abandonment Plans

In 1999 the Washington State Legislature enacted the Salmon Recovery Act (Chapter 4, Laws of
1999). Init, the Forest Practices Board was strongly encouraged to follow the recommendations
of the April 29, 1999 Forests and Fish Report when adopting rules for the protection of aquatic
resources. The rules were to accomplish a variety of policies listed in RCW 76.09.010 “without
jeopardizing the economic viability of the forest products industry” (RCW 76.09.370).

The Board fulfilled this mandate by adopting emergency rules in early 2000 and permanent rules
in 2001. These rules, commonly referred to as the Forests and Fish rules, included a requirement
for forest landowners to assess the roads on their properties and plan for ongoing maintenance of
existing roads, abandonment of certain roads, and repair or replacement of fish passage
structures. The purpose of the road maintenance and abandonment plan was to ensure that
management of all forest roads would maintain or provide passage for fish in all life stages,
provide for the passage of woody debris likely to be encountered in a 100-year flood event, and
meet water quality standards by limiting and controlling sediment delivery and surface runoff to
typed waters, protecting stream bank stability, and diverting most road runoff to the forest floor.*
The rules specified a deadline of July 1, 2006 for landowners to complete these road
maintenance and abandonment plans and a deadline of July 1, 2016 for completing the work
identified in the plans. These deadlines followed the recommended timelines in the Forests and

L WAC 222-24-010(2) and Forests and Fish Report, Appendix D, section | (a), April 29, 1999.
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Fish Report of five years after the adoption date of the rules for completing the road plans and 15
years after the rule adoption date for completing the road work.

According to the May 2010 report by the “Staff Group” to the Road Policy Work Group of the
Forests and Fish Policy Committee entitled “Information Compiled to Help Evaluate the
Consequences of Extending the Implementation Period for Road Maintenance and Abandonment
Plans in Washington” (hereinafter referred to as “Policy Staff Group” report)?, the 15 year
RMAP performance period was not based on science (p. 16). At the time the Forest and Fish
rules were developed, 15 years of “worst-first” implementation was considered a reasonable time
frame to balance economic and resource protection considerations.

In 2003 the Legislature amended the forest practices statute to simplify the requirements of road
maintenance planning for small forest landowners and to establish a cost-share program to help
fund the removal of fish blockages on their lands (Second Substitute House Bill 1095). Rules
implementing this legislation are codified in WAC 222-24-0511 which describes road
maintenance planning requirements for small forest landowners®. Small forest landowners were
exempted from the requirement to complete a formal road maintenance and abandonment plan
and were only required to submit a “checklist” RMAP when they submit a forest practices
application. Small forest landowners who own a total of 80 acres or less of forest land in the
state are not required to submit any type of road maintenance and abandonment plan for any
block of land that contains 20 contiguous acres or less.

Large forest landowners* are still required to complete a road maintenance and abandonment
plan and complete all RMAP work by July 1, 2016. This work requires significant expenditures
each year and is primarily financed by revenues generated from timber harvests. For many
timber companies, the economic recession of the past several years has slowed the cash flow
necessary to fund the annual RMAP work required for forest road improvements and fish
passage barrier repairs. Inthe summer of 2010, the Forests and Fish Policy Committee
recommended that the Board amend the RMAP rules to allow large forest landowners® to apply

2 This report is available at http://www.dnr.wa.gov/Publications/bc_fp_materials 20100810.pdf, “F&F Policy’s
RMAPS Proposal Recommendation—Hotvedt.”

% “Small forest landowner” is defined in WAC 222-16-010 as “a forest landowner who at the time of submitting a
forest practices application or notification meets all of the following conditions:
e Has an average annual timber harvest level of two million board feet or less from their own forest lands in
Washington state;
¢ Did not exceed this annual average harvest level in the three year period before submitting a forest
practices application or notification;

e C(Certifies to the department that they will not exceed this annual harvest level in the ten years after
submitting the forest practices application or notification.”

* “Large forest landowner” is defined in WAC 222-16-010 as a forest landowner who is not a small forest
landowner.

® As part of the negotiations among Forests and Fish Policy Committee members on moving this proposed rule
forward, the State of Washington agreed not to seek an RMAP time extension on public lands managed by the
Department of Natural Resources and the Department of Fish and Wildlife, even though the proposed rule change
language would allow it.
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for an extension of the RMAP deadline for up to five years, or until July 1, 2021, without
reducing the legal commitment to complete RMAP work necessary to protect and restore water
quality and fish habitat.® On August 10, 2010, the Board directed staff to begin the rulemaking
process.

Road Maintenance and Abandonment Plan Work Status

The current requirement is for all RMAP work to be done within a 15 year period, from July 1,
2001 to July 1, 2016. The work is to be undertaken and accomplished at an “even-flow” rate,
with landowners making sufficient progress each year so that all the necessary work is completed
by the July 1, 2016 deadline. The RMAP work items are to be prioritized under a “worst first”
principle to achieve the most benefit to public resources earlier in the RMAP period.

The Department of Natural Resources’ (DNR’s) “RMAP Accomplishment Summary for 2001
through 2010’ contains information on the progress made on RMAP work on forest land
ownerships under 262 road maintenance and abandonment plans through December 2010, as
shown in Figure 1. The data is for the first 9 % years, or 63%, of the 15 year period in which

FIGURE 1. RMAP Work Accomplished As of 12-31-10

Years
Into Total Miles
15- Miles of Miles of Miles of Miles of Numper of Number of of Eish
Forest Road Fish Structures
Year Road Orphaned . : Stream
Roads Abandon- Passage Fixed on Fish -
RMAP Improvement Roads - . Habitat
Assessed ment Barriers Habitat Streams
Work L Opened
. Identified
Period
91/2 | 57,442 20,494 2,915 2,333 7,025 3,769 1,772
63% 54%

RMAP work is to be completed under current Forest Practices rules. The data show that 20,494
miles of road improvement work were completed in this time period (through 2010). Road
segments totaling 2,915 miles of road were abandoned. A total of 3,769 fish passage barriers
were fixed, or 54% of the total number of 7,025 identified as needing to be addressed in RMAPSs.

® In addition to the proposed rule change allowing for an RMAP time extension, the Forests and Fish Policy
Committee members agreed to other RMAP program initiatives to be implemented outside of rules. Most notably,
RMAP reporting requirements and data management will be improved with DNR developing and maintaining a
standardized system to receive, track, and report RMAP accomplishments. Improvements in project tracking will
help DNR, stakeholders, and tribes evaluate RMAP project priorities and scheduling. In addition, the Forests and
Fish Policy Committee members agreed to collaboratively work to seek additional state and federal funding for road
maintenance and fish passage improvements on small forest landowners’ lands and under county roads.

" This report is available from the Department of Natural Resources Forest Practices Division at (360) 902-1400.
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This data suggests that the RMAP fish passage barrier removal work may be behind the even
flow rate.

In a separate February 2010 survey of large private and public forest landowners, the
Washington Forest Protection Association (WFPA) found that 56% of fish passage barriers
located specifically on salmon, steelhead, and bull trout waters had been removed. This supports
the conclusion in the DNR report that 54% of all fish passage barriers needing replacement had
been removed as of the end of 2010.

Another measure of the state of progress on RMAP work is given in the May 2010 “Policy Staff
Group” report. In April 2010, a survey regarding RMAP completion was sent to DNR’s six
region RMAP specialists who answered based on a representative sample of RMAPs in each of
the regions. The results indicated that while most RMAPs (59%) had experienced significant
implementation delays and while 21% were still significantly behind schedule, the majority—
79%—were now either on or ahead of schedule (pp. 7-9). There was no discernable difference in
completion rate among the four RMAP landowner categories—large industrial, small industrial,
public agency, and small forest landowner.

PROPOSED RULE

The rule proposal affects WACs 222-24-050 and -051. It allows forest landowners with road
maintenance and abandonment plans to apply for an extension of the timeline for completion of
work specified in their RMAPs for up to five years, or until July 1, 2021 at the latest. In
addition, it specifies a process for landowners requesting a time extension and a process for DNR
to allow for a multi-stakeholder review of a landowner’s request for a time extension:

e Landowners may request time extensions at least 120 days prior to their initial RMAP
anniversary date in 2014, specify the length of time for the extension period, and include
a revised plan that follows the existing requirements outlined in WAC 222-24-051,
subsections (3) through (6). Generally, the schedule of work is to be based on an “even-
flow” pace and a “worst first” principle: road work with the highest potential to benefit
public resources is required to be given the highest priority in plans.

e DNR will provide a 45-day review period for the Departments of Ecology and Fish and
Wildlife, affected tribes, and interested parties to review and comment on revised plans.
DNR will then approve or deny RMAP time extension requests at least 30 days prior to
the anniversary date of an initial plan.

If any actions are taken that result in a change to a revised plan after approval, DNR will notify
the Departments of Ecology and Fish and Wildlife, affected tribes, and interested parties.
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COST-BENEFIT ANALYSIS

The Administrative Procedure Act (RCW 34.05.328) requires agencies to complete a cost-
benefit analysis before adopting a significant legislative rule. An agency cannot adopt a
significant legislative rule unless it:

e Determines that the probable benefits of the rule are greater than its probable costs,
taking into account both the qualitative and quantitative benefits and costs and the
specific directives of the statute being implemented; and

e Determines, after considering alternative versions of the rule, that the rule being adopted
is the least burdensome alternative for those required to comply with it that will achieve
the general goals and specific objectives of the statute that the rule implements.

Benefits

The proposed rule change is intended to provide relief to large forest landowners for whom the
recent economic recession has compromised their ability to get their required RMAP work done
by the current July 1, 2016 deadline. The rule change would allow them to delay some of their
work for up to an additional five years, thereby reducing the near-term annual cost of RMAP
compliance. It does not change the total amount of expenditures required, but it does reduce the
present value of the future expenditures by spreading them over a longer future period. In
addition to this financial benefit, the time extension would also provide some additional business
flexibility.

As stated previously, the State of Washington has agreed not to seek an RMAP time extension
on lands managed by the Department of Natural Resources and the Department of Fish and
Wildlife. Also as stated before, the Forest Practices rules were previously amended to exempt
small forest landowners from the more extensive RMAP requirements. Therefore the economic
impacts of the proposed RMAP rule change are limited to large private forest landowners, which
is the regulated community in this case.®

The May 2010 “Policy Staff Group” report (p. 12) cites a survey by the Washington Forest
Protection Association (WFPA) of its membership which consists of large private forest
landowners on 4.04 million acres (representing about 88% of all large forest landownership). In
early 2009, WFPA asked its members to estimate the cost of finishing their remaining RMAP
work, based on the requirement to complete all work by July 1, 2016. From the survey results,
WFPA estimated that, in 2009 dollars, its members would spend approximately $133 million to
complete their remaining required RMAP work.

In order to assess the economic benefit of the RMAP time extension to large private forest
landowners, the WFPA estimate of remaining RMAP costs is first updated to correspond to the
effective date of the proposed rule (if it should be adopted). An effective date of October 1, 2011

®There are some small forest landowners who elected to plan under a full RMAP pursuant to WAC 222-24-050;
those landowners would be authorized to request an extension just as large forest landowners would under the
proposed rule.
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is assumed based on a presumption that the Board would adopt the rule at its August 9, 2011
meeting. Therefore almost three annual outdoor construction seasons will have elapsed from the
time of the WFPA survey in early 2009 to the effective date of October 1, 2011. The May 2010
“Policy Staff Group” report cites another survey by the WFPA of its membership of large private
forest landowners in April 2010 which concluded that these large private forest landowners spent
an average of $13.10 million per year on RMAP work through 2009 on their 4.04 million acres.
Even though timber stumpage prices had moved dramatically down in 2008, these companies
spent $14.98 million on RMAP work that year. But because of the cumulative impact of the
economic recession, they spent only $8.44 million on RMAP work in 2009. Given that timber
stumpage prices have since recovered from their periodic lows in 2008 and the first half of 2009,
we are assuming that RMAP expenditures by the WFPA membership increased somewhat to $10
million in the 2010 construction season (still considerably below the average annual
expenditure). We also assume that $12 million will be spent in the 2011 construction season
(still below the average annual expenditure) as timber stumpage prices continue to rebound. It is
therefore estimated that WFPA member forest landowners will need to spend approximately
$102.56 million ($133 million - $8.44 million - $10 million - $12 million) to complete their
RMAP work by the current deadline.

Next, the amount estimated to complete RMAP work on WFPA members’ forest lands must be
adjusted to account for all large forest landowners’ lands. According to the May 2010 “Policy
Staff Group” report, there are approximately 600,000 acres of industrial forest land on which
RMAPs are likely required beyond the 4.04 million acres owned by WFPA members. Assuming
that the additional 600,000 acres have similar attributes to the WFPA members’ lands, the
amount of funds required to complete RMAP work on all large forest land ownerships is
estimated to be $117.8 million ($102.56 million x 4.64 million acres / 4.04 million acres =
$117.8 million).

Finally, to assess the economic benefit of the RMAP time extension to large private forest
landowners, the present value of the amount needed to fund the annual payments for $117.8
million in RMAP work prior to July 1, 2016 (the current deadline) is compared with the present
value of the amount needed to fund the annual payments for the same $117.8 million in RMAP
work prior to July 1, 2021 (the proposed deadline). Even though the time periods starting
October 1 and ending July 1 do not correspond with the beginning and end of the annual
construction period, it is assumed that there are five years of work remaining under the current
deadline and ten years of work remaining under the proposed deadline. To complete the
remaining work in five years would require expenditures of $23.6 million per year and in ten
years $11.8 million in annual payments would be required to complete the work. The current
values of amounts required under the two scenarios, assuming a five percent discount rate, are
shown in Figure 2.

The total potential benefit to large private forest landowners is $11.1 million ($102.2 million
minus $91.1 million) in net present value in current dollars. This means that they would need
$11.1 million less in current funds in order to meet their RMAP obligations under the proposed
time extension as opposed to the current deadline.
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FIGURE 2. Current Amount of Funds Necessary to Cover Remaining RMAP
Expenditures on Private Large-Owner Forestlands Under Alternative Deadlines

e vears of RMAP Annual Current Value
Completion Deadline | Work Remaining Expenditures
July 1, 2016 - —
(current deadline) 5 $23.6 million $102.2 million
July 1, 2021 - —
(proposed deadling) 10 $11.8 million $ 91.1 million

Net Present Value $ 11.1 million

The actual benefit is likely to be much less because it is likely that not all of the landowners with
RMAPs will elect to apply for time extensions. For example, if landowners representing half the
acreage under RMAPs decide to proceed with their RMAP work by the current deadline of July
2016, then the realized benefit of the proposed rule would be only half as much, or $5.6 million
in net present value.

In addition to this financial benefit to the landowner community, costs to landowners who are
unable to complete RMAPs by 2016 may be averted if this rule is adopted. If the proposed rule
change is not adopted and a landowner is found to have not completed the required RMAP work
by 2016, DNR may need to take compliance or enforcement action (for example, notices to
comply or stop work orders) to ensure public resource protection. This is a very costly process
for both the state and the landowner, particularly when there are compliance issues across several
forest road networks which would need to be addressed on a site-by-site basis. Extending the
deadline for landowners who have a legitimate need will maintain a schedule for landowners to
complete the required road work necessary to protect public resources and for DNR to comply it.
Ensuring RMAP work will be conducted within a structured RMAP schedule will prevent costly
enforcement processes.

Costs

The purpose and overall goal of the road maintenance and abandonment plans and the associated
road maintenance and abandonment work and fish passage barrier work is to protect and restore
water quality and fish habitat. The sooner the work is completed, the sooner the habitat
improves or becomes accessible. The main cost of the proposed rule change is the delay in
realizing these intended environmental benefits that would result from a delay in completion of
RMAP work. Under the proposed rule, the work would still be required to be done but it could
be spread out over five additional years.

This economic analysis relies on the associated Environmental Checklist and Determination of
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Nonsignificance® for the proposed rule as the source for more detailed information about its
environmental impacts (delayed benefits). The Environmental Checklist does not quantify the
environmental impacts of a delay in the remaining RMAP work in terms of physical effects (e.g.,
sediment input, habitat quality) or biological response (e.g., fish populations) and it is also not
conclusive about the qualitative impacts on fish populations that would be caused by extending
the RMAP deadline. The checklist is hereby incorporated by reference and its findings are
summarized below.

The Environmental Checklist concludes the following about sediment from roads and the impact
on water quality:

The rule proposal is not expected to cause increases in discharge of sediment from forest
roads. The existing forest practices rules require roads to be constructed and maintained
so as not to result in sediment and surface water delivery from forest roads to any typed
water in amounts that preclude achieving desired fish habitat and water quality.

There is the potential that some delay in road improvements could cause a delay in
addressing previously unidentified road-related sediment discharges to streams, which
could affect fish habitat.

The Environmental Checklist concludes the following about fish passage barriers and the impact
on fish populations:

Barriers to fish passage in a stream system prevent the system from reaching its natural
productive capacity for fish.

Barrier removal may increase fish access to potential upstream habitat, which in turn may
facilitate increased fish populations by providing access to historic habitat.

The number and geographic location of inadequately sized water crossing structures that
would remain in place after 2016 cannot be precisely known.

Assessing the proposal’s impacts on fish, including salmonids, is an extremely difficult
endeavor. Forest road networks cross many different land ownerships, only some of
which are subject to Forest Practices Act jurisdiction. Fish passage barriers are
ubiquitous on stream systems on Washington forest lands. Complicating things, some
fish are anadromous species and spend their lives in both freshwater and saltwater
environments. This variety of habitats can present an enormous array of environmental
pressures on fish, only one of which is fish passage barriers in the forest environment. It
is not possible to isolate the impacts of a five-year delay in the remediation of these
barriers from other environmental impacts that fish encounter.

° The Environmental Checklist and threshold determination (Determination of Nonsignificance) can be found at
http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesRules/Pages/fp_rules_activity.aspx, under the

heading, “Extension of RMAP Forest Road Work Completion Date.”
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The Environmental Checklist discusses the following about possible failures of inadequately
engineered stream crossing structures:

Storm events and the likelihood that existing stream crossing structures will fail are
impossible to predict; thus, whether structures that are allowed to remain beyond 2016
will fail and cause impacts, is speculative.

There is the chance this will occur in one or more locations, having a localized and
temporary impact on the downstream environment. A possible impact is that some
culverts and bridges could fail during the time that their replacement is delayed, thereby
increasing the possibility of impacts on environmentally sensitive sites downstream.

Other factors discussed in the Environmental Checklist are relevant to the cost benefit analysis
because they tend to reduce the potential adverse environmental impacts (costs):

A majority of RMAPs are now either on or ahead of schedule. Twenty of the 262
RMAPs statewide have already been completed and, according to the Forest Practices
2010 RMAP Accomplishment Report, with six years remaining under the current 2016
deadline over half of the fish passage barriers had been removed (3,769 out of more than
7,000), over 1,700 miles of fish habitat have been opened, and over 20,000 miles of roads
had been improved to meet standards.

The work already completed under the RMAP process has been found effective in
minimizing sediment delivery to streams. A 2008 study performed for the WFPA found
that 73 percent of the forest roads sampled had a low probability of delivering sediment
to a typed water course and that 82 percent of the road length studied had either low
delivery potential or was hydrologically disconnected. This result was attributed to the
road planning, relocation, abandonment, and disconnection activities that had already
occurred under the RMAP program at that time.

Concurrent with this rule making DNR is developing a statewide RMAP status database,
in part to help provide certainty that the road work in RMAPs will be accomplished on a
worst first and even flow basis. We believe this measure, along with the involvement of
landowners and stakeholders in providing input to DNR in the decision to allow RMAPs
schedule adjustments, and the 2014 deadline to request an extension of an RMAPs
schedule, will help ensure that the road work with most potential to prevent damage to
public resources will be given the highest priority in adjusted schedules if the rule is
adopted.

Without the proposed rule, the RMAPs performance period will expire, and water
crossing and road condition issues will need to be addressed by DNR using
administrative enforcement actions on a road-by-road, location by location basis. By
allowing RMAP time extensions for landowners who need them, the proposed rule will
help to ensure that their remaining forest road repairs will be completed on a worst-first,
even-flow schedule and in a coordinated, orderly manner. This would achieve the best
possible results for fish as soon as possible.

Page 9 of 13





In summary, the Environmental Checklist indicates that the proposal will allow some portion of
the existing fish passage barriers and inadequately engineered water crossing structures to remain
on the landscape for up to five years beyond 2016. The Checklist also recognizes that many of
the problematic structures would also remain on the landscape even without the rule change (due
to the fact that some landowners fell behind on RMAP progress during the recession). If there
were no rule change, however, DNR would need to address the problematic stream crossings
through costly site-by-site enforcement actions.

After assessing the environmental effects of the proposal along with landowners’ progress to
date, the effectiveness of that work on public resources, and new administrative measures to help
provide certainty that the road work in RMAPs will be accomplished on a worst first and even
flow basis, the Board in its Determination of Nonsignificance has determined it will not result in
significant adverse environmental impacts.®

There are two additional cost impacts, but they are considered minor:

e Landowners who elect to apply for an RMAP time extension would incur the costs of
revising and updating their road maintenance and abandonment plan(s). The remaining
RMAP work to be completed would need to be rearranged into a new, longer time
schedule. This cost should not be significant since the base information already exists in
the current approved RMAP.

e Although the proposed rule does not change the overall cost of RMAP road work
remaining to be completed, it does impact the timing of the costs because it will move
some of the road construction work forward in time. As described above, this deferring
of costs into the future is a benefit to landowners. However, it represents a cost to road
construction businesses and workers because some of the work they would otherwise be
doing by 2016 would be deferred into the future. It is estimated that almost all of the
RMAP road work is contracted out to road construction businesses rather than being done
internally by the landowners with their own employees and equipment. Under the
proposed rule and to the extent that landowners elect to apply for time extensions on their
RMAPs work, there will be fewer road construction jobs and income in 2011-2016 and
more in 2016-2021.

Comparison of Benefits and Costs

The total potential benefit to large private forest landowners due to the ability to extend the
RMAP deadline is estimated to be $11.1 million net present value in current dollars. The actual
benefit is likely to be less because it is likely that not all landowners will elect to apply for
RMAP time extensions. An additional benefit is that landowners will avoid the costs associated
with enforcement and/or compliance actions in cases where they are not able to complete RMAP
work by 2016.

0 Ibid.
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The main cost of the proposal is the delay in realizing the intended environmental benefits of
RMAPs (the protection and restoration of water quality and fish habitat) that would result from a
delay in completion of RMAP work. The work associated with RMAPs would still be required
to be done, but for some landowners it would be spread over five additional years. The Board
has determined, after assessing the environmental effects of the proposal along with other
measures to ensure public resource protection that the proposed rule will not result in significant
adverse environmental impacts.

Therefore, it is reasonable to conclude that the probable benefits of the proposal are greater than
its probable costs.

Alternatives to Rule Making and Consequences of Not Adopting the Rule

In their work, the Sub-Policy Group to the Forests and Fish Policy Committee which developed
the recommended rule change reviewed two other alternatives for extending the RMAP
completion deadline.

The first was to allow landowners to decide whether to update RMAPs to meet an extended
deadline (up to five years) that would be tied to economic indicators (e.g., new housing starts or
timber stumpage prices). The Group reviewed economic data and projections and contemplated
an adjustable schedule but a number of members thought this was not a desirable or appropriate
method for determining the duration of a time extension.

The other alternative considered was to extend the deadline by five years and provide a tax
incentive to encourage landowners to complete their RMAP work sooner. This option was
deemed to be problematic given the need for enacting legislation and the current grim condition
of state and county budgets due to dramatically reduced tax revenues.

In addition, both of these alternatives would require additional data reporting and tracking
requirements.

If the proposed rule change is not adopted, certain large private forest landowners who remain
significantly negatively financially impacted by the recent economic recession may not be able
to complete their RMAP work by July 1, 2016. If a landowner is found to be out of compliance
with the RMAP work schedule and DNR determines that this work is necessary to prevent
potential or actual damage to public resources, DNR would need to take compliance or
enforcement action (for example, notices to comply or stop work orders).

Least Burdensome Alternative

The Administrative Procedure Act states that agencies cannot adopt a significant legislative rule
unless it determines after considering alternative versions of the rule that the rule being adopted
is the least burdensome alternative for those required to comply with it that will achieve the
general goals and specific objectives of the statute that the rule implements.
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The proposed rule change is not burdensome on the regulated community and it is less
burdensome than the other alternatives described above. It is less burdensome than the
alternative of not adopting the rule change because it gives the forestland owner the choice of
whether to apply for the up-to-five-year time extension. It is less burdensome than the
alternative of tying the termination of the time extension to economic indicators because the
length of the extended period could be cut short depending on the economic indicators selected
(for example, timber stumpage prices have recovered sharply in the second half of 2009 and
2010 from their periodic lows in 2008 and the first half of 2009). It is less burdensome than the
alternative of extending the deadline by five years and providing a tax incentive to encourage
landowners to complete their RMAP work sooner because of the high degree of uncertainty
surrounding the possibility and timing of actually getting such a tax break legislatively enacted.

SMALL BUSINESS IMPACTS

A small business economic impact statement is required by the Regulatory Fairness Act (chapter
19.85 RCW) to consider the impacts on small businesses of administrative rules adopted by state
agencies. The statute defines small businesses as those with 50 or fewer employees. To
determine whether the proposed rule will have a disproportionate cost impact on small
businesses, the impact statement compares the cost of compliance for small business with the
cost of compliance for the ten percent of businesses that are the largest businesses required to
comply with the proposed rule.

Small Business Analysis

There are no new or additional requirements or costs imposed on any members of the regulated
community by the proposed rule change since it affords the opportunity for large forest
landowners to elect to apply for an extension of the RMAP performance period of up to five
years. Choosing whether to extend the RMAP performance period is voluntary on the part of the
business (landowner), whether it is a large business, a small business, or an individual.

Therefore there is no disproportionate cost impact on small businesses™*.

Reducing Costs for Small Businesses

RCWs 19.85.030 and .040 address an agency’s responsibility in rule making to consider how
costs may be reduced for small businesses, based on the extent of disproportionate impact on the
small businesses. As stated above, there is no disproportionate impact on small businesses.

Estimated Number of Jobs Created or Lost

RCW 19.85.040 (2)(d) requires that the small business economic impact statement include “(a)n
estimate of the number of jobs that will be created or lost as the result of compliance with the
proposed rule.”

11 «“Small businesses” for the purpose of this analysis are those members of the regulated community (large forest
landowners) with 50 or fewer employees and is not to be confused with “small forest landowners” which has a
distinct statutory definition.
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The proposed rule does not result in any jobs being created or lost. However, as described
above, the number of road construction jobs involved in doing RMAP work would be fewer in
2011-2016 and those jobs lost the first five years would be shifted forward into the last five
years, when there would have been no RMAP-related jobs.

SUMMARY

The total potential benefit to large private forest landowners due to the ability to extend the
RMAP deadline is estimated to be $11.1 million in net present value in current dollars. The
actual benefit is likely to be less because it is likely that not all landowners will elect to apply for
RMAP time extensions. An additional benefit is that landowners will avoid the costs associated
with enforcement and/or compliance actions in cases where they are not able to complete
RMAPs by 2016.

The main cost of the proposal is the delay in realizing the intended environmental benefits of
RMAPs (the protection and restoration of water quality and fish habitat). The work associated
with RMAPs would still be required to be done, but for some landowners would be spread over
five additional years. The Board has determined, after assessing the environmental effects of the
proposal along with other measures to ensure public resource protection that the proposed rule
will not result in significant adverse impacts.

Therefore, it is reasonable to conclude that the probable benefits of the proposal are greater than
its probable costs.

Two alternatives to adopting this rule were considered and rejected: tying the proposed RMAP
time extension to economic indicators and providing a tax incentive for landowners to complete
RMAPs work sooner during an extended period. For reasons explained in the “Least
Burdensome Alternatives” section, they were rejected as being undesirable. The proposed rule
change is not burdensome on the regulated community and it is less burdensome than the other
alternatives.

There is no disproportionate cost impact on small businesses. Choosing whether to extend the
RMAP performance period is voluntary on the part of the business (landowner).

The proposed rule does not result in any jobs being created or lost.
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MEMORANDUM

July 15, 2011

TO: Forest Practices Board

FROM: Donelle Mahan D ; m '
Forest Practices Policy and Services Section

SUBJECT:  Forest Practices Board Manual Update

The Department of Natural Resources (DNR) will convene a stakeholder group in August to
discuss all sections of the Board Manual. The purpose of this meeting is to discuss the edits and
updates sections of the board manual need to be current. As a result, staff will bring forward
board manual sections that need revisions at the November Forest Practices Board meeting as
part of the 2012 proposed work plan.

If you have questions, please contact me at (360) 902-1396 or donelle.mahan@dnr.wa.gov.

DM/

1111 WASHINGTON ST SE ® POBOX 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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July 19, 2011

MEMORANDUM
TO: Forest Practices Board
FROM: Walt Obermeyer, Compliance Monitoring Program Administrator

SUBJECT:  Status of Compliance Monitoring W

2011 Field Sampling

The 2011 field sampling is on schedule at this point having improved field conditions and participant
availability. The field teams have completed 71 of 100 standard reviews and completion is anticipated in
early November. The additional Haul Route Sample has been completed for 29 FPAs with a goal of 100
haul route reviews.

A Water typing and Type A wetland emphasis sample is being observed this season as a result of follow-
up to the 2008-09 Compliance Monitoring Report. It will provide more rapid feedback than the standard
sample regarding the accuracy of water types documented in recently approved FPAs. Eight FPAs will be
selected from those approved each month during the period May through October. The monthly selection
protocols have been designed and field collection protocols are being written. Emphasis sampling is
expected to begin in September.

Program Development
Compliance Monitoring Program division staff have been working with our Depts. of Ecology and Fish &

Wildlife peers to improve the detail of information gained from sampling. The purpose is to better
characterize the state of compliance of each activity in the 2012 sampling strategy. The Compliance
Monitoring Stakeholder Committee provided input for the 2011 water typing emphasis sample discussed
above and considered approaches to the reporting strategy regarding Riparian Management Zone
observations.

WO/

FOREST PRACTICES DIVISION 1 1111 WASHINGTON STSE 1 MS 47012 8 OLYMPIA, WA 98504-7012
TEL (360) 902-1400 B FAX (360) 902-1428 B TTY (360) 902-1125 8 TRS711 § WWW.DNR.WA.GOV
s EQUAL OPPORTUNITY EMPLOYER recvazo men (@)
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MEMORANDUM
July 12, 2011
TO: Forest Practices Board
FROM: Marc Engel, Assistant Division Manager, Policy and Services

SUBJECT:  Rule Making Schedule

Following is an update on rule making activity.

Extension of RMAP Forest Road Work Completion Date - At the August meeting, staff will
request your adoption of the rule proposal

Notice of Forest Practices to Affected Indian Tribes - Staff will present a rule proposal for your
consideration to initiate rule making. This rule making amends WAC 222-20-120 and 222-30-
021.

Forestry Riparian Easement Program — Staff will request your approval at the August meeting to
file a CR-101 to notify the public of possible rule making to implement HB 1509 (2011
legislation) that reforms the program.

Bald Eagle/Peregrine Falcon — Staff will present a rule proposal at your August meeting that
amends WAC 222-16-080 to comply with the Washington Fish and Wildlife Commission rules
that delisted the Bald eagle and Peregrine falcon.

WAC 222-16-080 Critical habitats (state) of threatened and endangered species — At your
November meeting, staff may request your approval to file a CR-101 to consider amending
WAC 222-16-080 to ensure special wildlife management plans (SWMP) are subject to SEPA
review.

If you have any questions feel free to call me at 360.902.1390.

paa/
Attachment

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





FOREST PRACTICES BOARD
2011 Rule Making Schedule
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FOREST PRACTICES BOARD

2011 WORK PLAN
COMPLETION DATE /
TASK STATUS

2012 Work Planning November
Adaptive Management Program

e Extensive Riparian Shade and Trend Monitoring Type | November

F/Eastside Temperature Study
e Extensive Riparian Type F&N Monitoring/Westside 2012

Temperature Study

e CMER 2012 Work Plan and Budget

May - Completed

e Program Funding

On-going

e Program Review

Loss of funding from Auditor’s

office — target 2013-15
biennium

e Post Mortem Study 2012

e Roads Sub-basin Study August

e Solar Radiation Study 2012

o Westside Type N Buffer Characteristics, Integrity & 2012
Function

e Type N Experimental Buffer Treatment-Hard Rock August
(amphibian genetics)

Annual Reports
e TFW Cultural Resources Roundtable August
e Forests and Fish Policy Priorities August

e Taylor’s Checkerspot Butterfly Report

February — Completed

e Northern Spotted Owl Conservation Advisory Group

November

Board Manual Development

Section 1, Shade

2012

Section 3, Roads

August

Section 11, Watershed Analysis

May — Completed

Section 18, Riparian Open Space

May — Completed

Section 21, Fixed Width template

2012

CMER Membership

As needed

Rule Making

e Forest Biomass

May — Completed

e Notice of Forest Practice to Affected Indian Tribes

November

e Riparian Open Space

May — Completed

e Watershed Analysis

May — Completed

e Extension of RMAP Forest Road Work Completion

August

Date
e Conversion Activities, implement 2007 legislation and | 2012
clean-up
e Forestry Riparian Easement Program 2012
e Lands platted 2012

Italics = change in completion date or new task

Updated 7/2011






FOREST PRACTICES BOARD

2011 WORK PLAN
COMPLETION DATE /
TASK STATUS
e Trees & Houses 2012
o Bald Eagle/Peregrine Falcon 2012
e Critical habitats (state) of threatened and endangered | 2012
species
Upland Wildlife February — Completed
Quarterly Reports
Board Manual Development Each regular meeting
Adaptive Management Program & Strategic Plan Each regular meeting
Implementation
Rule Making Activities Each regular meeting
Compliance Monitoring Each regular meeting
Small Forest Landowner Advisory Committee & Office Each regular meeting
Legislative Update February & May - Completed
Clean Water Act Assurances Each regular meeting
NSO Implementation Team Each regular meeting
TFW Cultural Resources Committee Each regular meeting

Italics = change in completion date or new task Updated 7/2011
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MEMORANDUM
July 20, 2011
TO: Forest Practices Board «-ﬂ '],L
FROM: Tami Miketa, Forest Practice$ SFLO Manager

SUBJECT:  Small Forest Landowner Office and Advisory Committee

Forestry Riparian Easement Program (FREP

The Forestry Riparian Easement Program purchases conservation easements to compensate
participating small landowners for un-harvestable timber on forested lands primarily along rivers
or streams. This year’s legislative session resulted in passage of ESHB 1509 FREP reform and
capital appropriation funding of $1 million for the 2011-13 biennium. The FREP bill will require
forest practices rulemaking to make a few minor changes. One change will allow only for-profit
organizations to be eligible for the program. Other changes affect how DNR will process
applications, change how the funding is used, as well as perform compliance after an easement is
purchased. FREP bill also directs the Chair of the Board to form a group of stakeholders to
investigate and recommend potential new long-term funding sources for FREP and report to the
legislature by October 31, 2011.

DNR is continuing to receive new applications for FREP. There are currently 74 landowners that
have 83 applications on file. Once the rulemaking is complete, acquisition will occur for as many
eligible applications as money is available. DNR will attempt to determine the transaction value
for as many of the remaining applications as staffing will allow.

Rivers and Habitat Open Space Program (R&HOSP)

This conservation easement program is available to both small and large landowners. Last
biennium DNR was able to purchase four easements that conserved over 100 acres of the
channel migration zones of rivers in Washington State. This year’s legislative session resulted in
no capital appropriation for the upcoming biennium. However, DNR will continue to maintain a
list of names of the landowners expressing an interest in applying for this program in anticipation
of a return of funding.

Long Term Applications (LTA)

A small forest landowner has the option of submitting a long-term application that is valid for up
to 15 years. A long-term forest practices application is submitted and reviewed in two steps.
There are a total of 70 approved long term applications; this is an increase of 12 approved
applications from 04/21/11.

Family Forest Fish Passage Program (FFFPP)
The Family Forest Fish Passage Program is a cost-share program that helps small forest
landowners correct fish passage barriers by providing 75-100 percent of the cost of the

1111 WASHINGTON ST SE * MS 47001 * OLYMPIA, WA 98504-7001
TEL: {360) 902-1000 * FAX: (360) 902-1775 ® TRS: 711 * TTY: {360)802-1125 * WWW.DNR.WA.GOV
EQUAL OPPORTUNITY EMPLOYER





Forest Practices Board
July 20, 2011
Page 2

correction. To date, 232 barriers have been corrected, reconnecting 485 miles of habitat
statewide. For the 2011 construction season, 39 barriers are planned for correction. This will
open up 62 miles of habitat at a cost of approximately $3.2 million. Due to decreased funding
levels for the biennium ($2 million for the 2011-2013 biennium) only 9 projects have approved
funding for the 2012 construction season.

Small Forest Landowner Outreach

The office in partnership with WSU extension is now producing a quarterly electronic newsletter
called Forest Stewardship Notes for family forest owners statewide. Landowners can subscribe
at either the DNR SFLO or WSU Forestry Extension websites.

Forest Stewardship Program
The Forest Stewardship Program provides on- site forest management technical assistance and in

cooperation with WSU extension teaches forestry classes, and hosts family forest owner field

days for small forest landowners. A Forest Stewardship Program Wildlife Biologist supports

educational programs and provides landowner advisory visits statewide. One Olympia-based
stewardship forester serves western WA and seven landowner assistance foresters in Eastern

WA,

¢ DNR acquired a U.S. Forest Service grant funds and is contracting to WSU Extension to
conduct a statewide series of Ties to the Land workshops over the next 3 years. The
workshops help families plan for intergenerational transfer of forest land.

¢ A Regional Family Forest Owners Expo was held February 12 at Spokane Community
College in cooperation with their natural resources program and WSU Extension.

® Forest Stewardship Coached Planning Short courses are being held in Northwest, North
Central, Northeast and Southwest WA, and King County in 2011.

e Regional Forest Owners Field Days were held in Klickitat County on June 18 and northern
Idaho (tri-state event) on July 9. The final event of 2011 will be held in Jefferson County on
August 20.

* Federal cost-share funds from the US Forest Service are available for practices to reduce
wildfire and bark beetle hazard throughout eastern WA.

Small Forest Landowner Advisory Committee

The committee consists of seven members, including four members from the SFLO community
appointed by the commissioner of public lands from a list of candidates submitted by the
Washington Farm Forestry Association, and a representative from the Departments of Ecology
and Fish & Wildlife, and a tribal representative. The advisory committee functions as a sub-
group of the larger Forest and Fish Policy group. At present, the committee is focusing on ways
to encourage greater use of long-term forest practices applications, development of small forest
landowners’ alternate plan and alternate harvest restrictions provisions on smaller harvest units
with low impact on aquatic resources, and educational opportunities for small forest landowners.
Please feel free to contact me at (360) 902-1415 or tamara.miketa@dnr.wa.gov if you have
further questions.

™/

1111 WASHINGTON ST SE * POBOX 47000 * OLYMPIA, WA 98504-7000
FAX: (360) 902-1775 * TTY:(360) 902-1125 * TEL; (360} 902-1000
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July 25, 2011

MEMORANDUM
TO: Forest Practices Board
FROM: Jeffrey Thomas, TFW Cultural Resources Committee Co-Chair

Office: (253) 845-9225, Cell: (253) 405-7478

jeffrey.thomas@puyalluptribe.com

Pete Heide, TFW Cultural Resources Committee Co-Chair
Desk: (360) 705-9287, Cell: (360) 791-8299 pheide@wfpa.org

SUBJECT:  Timber/Fish/Wildlife Cultural Resources Roundtable Quarterly Report

The Timber/Fish/Wildlife (TFW) Cultural Resources Committee is pleased to submit our
quarterly report to the Forest Practices Board. The attached report is in the form of an action
item list that is updated each month to reflect the Committee’s current activities. Members of
the Committee will be present at the February 10 meeting should you have any questions.

Thank you.



mailto:jeffrey.thomas@puyalluptribe.com
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Changes from June in Red or

TFW Cultural Resources Roundtable 6/21/2011 alics
. . Relationship to the
Priorit Action Items Lead Status Next Action
4 CRPMP
On hold due to
High 1 Seek funding and staff support for the Committee's work state budget
situation
High 5 Prepare the cultural resource guidance documents and tools as agreed Educational Program and
'9 to in the CRPMP Commitments
Scope the guidance/manual project to develop a detailed
- . . Complete
description and outline of the proposed guidance or manual.
Work products:1) Guidance for TFW stakeholders, 2) Guidance . Thelcommlttee. Is drafting
o . . . Committee In progress |sections of guidance for
specific to forest landowners, and 3) Guidance specific to Tribes. .
landowners and tribes
Improve knowledge and use of the GLO, historic and current USGS Take up this issue as an
High 3 | quad maps and other publically available information to identify historic | Committee | In progress |education topic for agencies
features recognized during 19th century land surveys. and landowners.
Writing about historic sites in the instructions for question 7 of
the forest practices application should be included in the Action
Item list.
Individual caucuses will support funding in the biennium 12-13 budget Individual ﬁ;%?r?rt'fg? the Retry for full time position DNR Forest Practices Program
Medium 4 for a full time position at DAHP for the maintenance of CR data in ua 9 . during 14-15 biennial budget g
. . Caucuses |current 1/2 time support
support of the forest practices risk assessment tool. o cycle
position
Waiting for DNR to respond to
5 Review the state's responsibility for National Historic Preservation Act on Hold the Yakama Nation's request
(NHPA compliance under the Forest Practices HCP) for a summary of FPHCP
compliance under NHPA
Medium 6 |Seek funding for a CR Module pilot project On hold Waiting for the next opportunity Board Manual Section 11

Appendix J






TFW Cultural Resources Roundtable

6/21/2011

Changes from June in Red or
Italics

Priority

Action Items

Lead

Status

Next Action

Relationship to the
CRPMP

Medium

Develop a Logo for the Cultural Resources Roundtable

Committee

In progress

Design a contest among tribal
artists

Publicity

Low

Other CRPMP amendments to consider and further discuss:

Sherri

On hold

Wait for the charter etc. to be
completed

CRPMP Support

Regarding MOUs, consider adding a statement specifying when
DNR has a role in implementing MOUs and if there is a role,
specifying its nature.

Under “Education Program and Commitments,” modify #2 to
recognize that agreements are often executed at the field level
without the need for higher level contacts

Reference a role for the CRPMP in Forest Practices ID team
deliberations and preparation of SEPA documents for Class IV
Special FPAs

Low

Prepare a report to the Forest Practices Board on the impact to cultural
resource protection and management when forest land is converted to
another use and regulatory responsibility passes to local government
(county or city)

Jeff and
Pete

On hold

Wait for other higher priority
items to be addressed






Changes from June in Red or

TFW Cultural Resources Roundtable 6/21/2011 alics
. . . Relationship to the
Priorit Action Items Lead Status Next Action
y CRPMP
On-Going
Tasks
The Committee will: (a) meet monthly; (b) Report quarterly to the FP
Board; (c) Review the CRPMP in September each year; (d) Report to the| Co-Chairs |FPB meeting August 9, Report due July 19. Annual and quarterly obligation
FP Board on the progress of the CRPMP each November.
Give a CRPMP presentation at Regional TFW meetings as new CRPMP Next opportunity for TEW pr_esentatlons_ after L
support material is released All the 20-120 rule and supporting manual is Communication
' passed by the FPB in Nov 2011
Emphasize accomplishments when communicating progress on Post examples of successes and cooperative L
. ; All . . Communication
implementing the CRPMP. opportunities on the web site.
Contact individual FP Board members to “champion” CR Committee Encourage the establishment of a CR rep on the L
. All Advance the Committee's work
issues FPB
Completed Cultural Resource Protection and Management Plan (CRPMP) Completed
Iltems 2003
Forest Practices Board adopted the rules recommended in the CRPMP Cor;(g)cl)zted
Statutory exemption for sensitive cultural resource information gathered Completed
during a watershed analysis CR module or stand-alone CR module 2005
Completed
Updates to the CRPMP 2008






Changes from June in Red or

TFW Cultural Resources Roundtable 6/21/2011 alics
. . , Relationship to the
Priority Action ltems Lead Status Next Action CRPMpP
Recommendation to DNR staff and the Board for changes to the historic
. o . . o Completed
site definitions in Class Il and Class IV Special definition to correct long 2008
standing interpretation issues
A recommendation to include a cultural resource question on the Phase Completed
Il 15-year small landowner permit application. Spring 2009
Complete
Draft a motion for the Forest Practices Board to request that the staff (Board action
create a CR page on the Department's forest practices website was
unnecessary)
With the support of the Commissioners Office, a Charter for the
Timber/Fish/Wildlife Cultural Resources Roundtable (formerly known as Completed
TFW Cultural Resources Committee) delivered to the Forest Practices 2011
Board
Consensus recommendation on changes to WAC 222-20-120 delivered Completed
to the Forest Practices Board 2011






Department of Fish and Wildlife

Mailing Address: 600 Capitol Way N, Olympia WA 98501-1091, (360) 902-2200, TDD (360) 802-2207
Main Office Location: Natural Resources Building, 1111 Washington Street SE, Olympia WA

July 21, 2011
MEMORANDUM
To: Forest Practices Board
From: David Whipple, Forest Policy Coordinatorb/”(/

SUBJECT: UPLAND WILDLIFE UPDATE

There are three topics included in this update:

1. The charter for the Wildlife Work Group has been revised. The previous charter was
outdated, in that it listed the names of individual members that served on the work group
when the charter was developed in 2009. Many of those individuals have taken other
positions. The revised charter (attached) defines participation on the work group to be more
flexible, and lists entities that will be invited to participate on individual work group items.
In addition, a few minor modifications were made to the charter for clarity purposes.

2. As you know, work continues within the Northern Spotted Owl Implementation Team. An
update will be provided under a separate meeting agenda item.

3. Iprovided information to the Board in May relative to changes in federal and state legal
status for the Bald Eagle and Peregrine Falcon. In addition, the Western Pond Turtle has
undergone a change in its genus and common name. Work accomplished since the last
board meeting on the existing rules for these three species will be addressed under a separate
agenda item.





CHARTER
WILDLIFE WORK GROUP
July 21, 2011

Introduction

The Washington Forest Practices Board (Board) endorsed a Wildlife Work Plan in
March 2003 in response to Forest Practices Rules requiring periodic evaluation of the
Board’s rules to protect wildlife resources. The Board’s Wildlife Work Plan (included
below) consists of four major elements: 1) a review of current wildlife rules intended to
protect wildlife; 2} a Landscape Level Wildlife Assessment (LLWA); 3) landowner
incentives and wildlife protection implementation mechanisms, and; 4) adaptive
management. The Board requested the Washington Department of Fish and Wildlife
organize the work plan process and scientific analyses with stakeholder involvement.
This charter describes functions of the Wildlife Work Group as they relate to the Wildlife
Work Plan.

Participation
e Participation on the Wildlife Work Group will include appropriate representation
with regard to the topic(s) at-hand. Representatives from the following entities
will be invited to participate on work associated with any given topic:
o Tribes (Northwest Indian Fisheries Commission, Upper Columbia United
Tribes, and any individual tribes)
The Washington Forest Protection Association
The Washington Farm Forestry Association
Conservation organizations
The Department of Natural Resources
The United States Fish and Wildlife Service
Other organizations wishing to be involved on individual topics

00 0O0O0O0

Purpose
e The overall purpose of the Wildlife Work Group is to develop the policy
framework for all four elements of the Forest Practices Board’s Wildlife Work
Plan, and make any necessary recommendations to the Board to implement
outcomes of the workplan. The work group may also be used by the participants
as a way of coordinating collaborative strategies relating to wildlife conservation.

Objectives
1. Describe the policy context, goals, and expectations of different forestland

ownerships to provide habitat for forest-dependent wildlife across the state.

2. Provide policy guidance and project management to the LLWA Technical Work
Group relative to scope and direction of the technical assessment, habitat model
assumptions, etc., as well as any follow-up analyses of wildlife habitats and
habitat elements. Inform the Board on larger issues related to budget, project
scope and direction, etc.
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Exchange information and knowledge with the current Northern Spotted Owl
Working Group.

The group will explore possible regulatory incentive mechanisms for wildlife
protection and conservation, and relative to incentive-based conservation
methods, will determine how to turn the results of the LLWA into meaningful
voluntary incentive programs and mechanisms for the protection of wildlife and
their habitats. Examples may be carbon and ecosystem services markets, transfer
of development rights, conservation easements, pilot biodiversity projects, etc.
Develop an adaptive management strategy for wildlife.

The group may make recommendations to the Board on issues the group believes
the Board should take action on, or on issues the Board wishes to take action on.

Deliverables

The group will make recommendations to the Board on what actions, if any, the
Board should consider to implement the Wildlife Work Plan.

The group may also make recommendations to the Board on collaborative
approaches to wildlife protection and conservation from other forums (e.g. the
Puget Sound Partnership, the Washington Biodiversity Council, etc.)

Group Process and Support

Policy representatives from the identified entities are the primary Wildlife Work
Group participants.

Technical staff will participate in discussions as needed and when called upon by
the work group. Individual work group participants may have technical staff
present at scheduled meetings, but should limit input on discussion topics to the
work group participants, unless the technical staff are responding to a specific
work group assignment.

Decisions will be made by consensus. If consensus cannot be reached on any
particular topic, the nature of the disagreement will be described and recorded in
reports and recommendations.

Progress reports will be provided to the Forest Practices Board through staff
updates at regularly scheduled or special Board meetings. The work group
charter will be provided to the Board.

The work group may need support staff to document progress and outcomes as
well as possible meeting facilitation. All meetings will be scheduled in advance
and will have agendas that further the group’s ability to accomplish their work.
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Forest Practices Board Wildlife Work Plan
(Endorsed by the FPB March 19, 2003)

Elements of the Work Plan:
1. Assessment of Current Rules Intended to Protect Wildlife

This element meets obligations established in WAC language to assess the effectiveness of
existing rules to meet both statutory and Board established goals for wildlife. Assessments will
analyze of how target populations and requisite habitats are faring under rule implementation.
Major components of this element include an assessment of the effectiveness of the spotted owl
and marbled murrelet rule packages, and habitat-based rules such as those dealing with wildlife
reserve trees and snags. An assessment of wildlife resources not covered under current rules will
also be conducted as well as an assessment of whether current protections are still necessary (e.g.
bald eagle). As part of this assessment, existing or past voluntary measures to protect wildlife
and wildlife habitat will also be evaluated.

2. Landscape-level Wildlife Assessment

This element involves a comprehensive look at how all forest practice rules, including the forest
and fish package, combined with other measures such as HCPs and federal land management
contribute to wildlife populations in the state. This will be a scientific assessment based on
landscape ecology and population ecology, and will rely heavily on spatial analysis using GIS.
The intent of this assessment is to determine to what extent forest and fish rules, and other
regulatory and voluntary features on the landscape contribute to the needs of forest-dependent
wildlife and to determine if there are any major gaps. The results will serve as a foundation for
recommendations for landscape-level approaches to wildlife protection in a forest practices
context.

3. Implementation Mechanisms and Incentives for Wildlife Habitat Management

This element shifts focus to a policy analysis of how to most effectively achieve wildlife
protection while meeting the other major element of the Forest Practice statute, namely the
continuation of a viable forest products industry. There are several portions of existing rules that
allow for landscape-level planning. These provisions were intended to provide landowners with
more flexibility in meeting rule requirements, but are not widely used. This assessment will
include an analysis of why landscape planning options are not being used and how impediments
to landscape planning may be removed. It will analyze the potential role for other incentive
mechanisms such as tax policy, large-scale conservation easements, carbon credits, and green
certification to make wildlife protection measures more affordable to landowners. The results
will complement the science-based assessments as the basis for recommendations on how to
make wildlife protection rules, particularly the planning options, more efficient and effective.
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4. Adaptive Management

This element will examine how to build a comprehensive adaptive management program for all
wildlife resource objectives of the forest practices rules. Responsibility to ensure effectiveness
of wildlife rules is embodied in current WACs, however, there is no coordinated mechanism for
ensuring that research and monitoring occurs, or that it leads to updates and adjustments in rule
language as new information warrants. The analysis will cover institutional and funding
questions as well as what a scientific framework for monitoring multi-species objectives might
look like.

Timing and Process

Each element of this work plan will include an extensive stakeholder involvement process,
including small and large landowners, Tribes, representatives from the environmental
community and other interested parties. The entire work plan is estimated to take two to three
years to accomplish although products will be provided to the Board as they are developed.
Some tasks may require additional funding and institutional support to complete the analyses and
facilitate the stakeholder process. (See attached chart for more specific information on timing).
The Department of Fish and Wildlife has been asked to take the lead on organizing the scientific
analyses with stakeholder involvement. Input from all interested stakeholders will be
incorporated prior to Board presentations. The Board will direct any rule-making processes.
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