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STATE OF WASHINGTON								    PO Box 47012

FOREST PRACTICES BOARD				      		        Olympia, WA 98504-7012

Regular Board Meeting – November 12, 2013

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.



AGENDA

		9:00 a.m. - 9:05 a.m.

		Welcome and Introductions

Safety Briefing – Patricia Anderson, Department of Natural Resources (DNR)





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

		Approval of Minutes

Action:  Approve August 13, 2013, meeting minutes





		9:10 a.m. - 9:20 a.m.

		Report from Chair 





		9:20 a.m. - 9:30 a.m.

		[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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. Comments will not be accepted on board actions that have been through a public comment period (rule adoptions). 





		9:30 a.m. - 10:05 a.m.

		Staff Reports

A. Adaptive Management - Jim Hotvedt, DNR

B. Board Manual Development - Marc Ratcliff, DNR

C. Compliance Monitoring - Walt Obermeyer, DNR

D. Forests and Fish Policy Work Priorities - Stephen Bernath and Adrian Miller, Co-chairs

E. Rule Making Activity & 2013 Work Plan - Marc Engel, DNR 

F. Review Need of the Northern Spotted Owl Conservation Advisory Group – Marc Engel, DNR

G. Small Forest Landowner Advisory Committee and Small Forest Landowner Office -Tami Miketa, DNR

· Forestry Riparian Easement Project Overview 

H. TFW Cultural Resources Roundtable – Jeffrey Thomas and Karen Terwilleger, Co-chairs 

I. Upland Wildlife Working Group – Joe Stohr, Washington Department of Fish and Wildlife (WDFW)





		10:05 a.m. – 10:20 a.m.

		Break





		10:20 a.m. – 11:05 a.m. 

		Western Gray Squirrel Protection – Donelle Mahan, DNR, and Don Nauer, WDFW

· Status of Western grey squirrel populations

· Review of Forest Practices Applications in areas containing Western grey squirrels

· Overview of collaboration efforts between WDFW and forest landowners

· Review of operational, administrative or other mechanisms to increase the effectiveness of the current western gray squirrel voluntary protection approach





		11:05 a.m. – 11:15 a.m.

		Public Comment on Petition for Rule Making



		11:15 a.m. – 11:35 a.m.

		[bookmark: _GoBack]Petition for Rule Making - Western Gray Squirrel – Marc Engel, DNR

Action: Consider petition for rule making to develop rule to protect the Western Gray Squirrel. 





		11:35 a.m. – 11:45 a.m.

		Public Comment on Northern Spotted Owl Implementation Team’s Recommendations



		11:45 a.m. 

		Northern Spotted Owl Implementation Team’s Recommendations - Andy Hayes and Lauren Burnes, DNR

Action: Consider recommendations.





		12:00 p.m. - 1:00 p.m.

		Lunch





		1:00 p.m. – 1:10 p.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.





		1:10 p.m. – 1:40 p.m. 

		CONTINUE - Northern Spotted Owl Implementation Team’s Recommendations - Andy Hayes and Lauren Burnes, DNR

Action: Consider recommendations.





		1:40 p.m. – 1:50 p.m.

		Public Comment on Extensive Riparian Status and Trend Monitoring Type F/Eastside Temperature Study 



		1:50 p.m. – 2:05 p.m.

		Adaptive Management Program - Extensive Riparian Status and Trend Monitoring Type F/Eastside Temperature Study – Jim Hotvedt, DNR

Action: Consider TFW Policy Committee’s recommendation.





		2:05 p.m. – 2:15 p.m.

		Public Comment on Board’s 2014 Work Plan



		2:15 p.m. – 2:30 p.m.

		2014 Work Planning - Marc Engel, DNR

Action: Consider approval of 2014 work plan.





		

		Executive Session

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













Future FPB Meetings

Next Regular Meeting:  

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









 
 


    
 
 
 


PETER GOLDMARK 
Washington State Commissioner of Public Lands 


MEMORANDUM 
 


 
October 24, 2013 
 
TO:   Forest Practices Board 
 
FROM: Marc Engel, Assistant Division Manager, Policy and Services 
 
Subject: 2014 Work Plan 
 
At your November 12th meeting, I will present the staff recommended priorities for the 2014 Board’s 
Work Plan (attached). The work plan incorporates recommendations for rule makings, board manual 
development and recommendations from the TFW Policy Committee. Upon approval this Work Plan 
will establish the Board’s priorities for completion of work by the Adaptive Management Program, 
including the Policy Committee and board staff. 
 
Please bring your calendars to confirm the 2014 meeting dates. The proposed meeting dates for 2014 
are February 12, May 14, and August 13 which occur on the 2nd Tuesday of those months. The 2nd 
Tuesday of the month is to accommodate Board Member Somers’ schedule as County Commissioner. 
Due to the Veteran’s Day holiday in November, the Board meeting will be scheduled for Wednesday, 
November 12. Once these dates are confirmed, staff will notify the Office of the Code Reviser for 
publication in the Washington State Register.  
 
If you have questions please do not hesitate to contact me at (360) 902-1390 
or marc.engel@dnr.wa.gov. 
 
MDE/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 
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FOREST PRACTICES BOARD 
2014 WORK PLAN 


11/2013 


TASK COMPLETION 
DATE/STATUS 


Adaptive Management Program*   
• CMER FY 2015 Work Plan and Budget May  
• CMER Master Project Schedule prioritization May 
• The Mass Wasting Effectiveness Monitoring Project: A Post Mortem 


Study Examination of the Landslide Response to the December 2007 
Storm in Southwestern Washington 


February 


• Program Funding On-going 
Annual Reports   
• Clean Water Act Assurances August 
• Compliance Monitoring Annual Report February  
• Northern Spotted Owl Conservation Advisory Group November 
• Taylor’s Checkerspot Butterfly Report February   
• TFW Cultural Resources Roundtable including WAC 222-20-120 August   
• TFW Policy Committee Priorities* August  
Board Manual Development   
• Section 7, Guidelines for Riparian Management Zones May 
• Section 22, Adaptive Management Program* November 
• Section 23 (Part 2), Guidelines for Field Protocol to Locate Mapped 


Divisions Between Stream Types and Perennial Stream Identification 
May 


CMER Membership As needed 
Rule Making   
• RMAP Clarification (WAC 222-24-050, 051, 0511) August 
• RMZ Clarification (WAC 222-30-021, 022)  November 
• SEPA Clarification (WAC 222-16-080) August 
Upland Wildlife - Northern Spotted Owl On-going 
Quarterly Reports   
• Adaptive Management Program & Strategic Plan Implementation*  Each regular meeting 
• Board Manual Development Each regular meeting 
• Compliance Monitoring Each regular meeting 
• Clean Water Act Assurances February  
• Legislative Update February & May  
• NSO Implementation Team Each regular meeting 
• Rule Making Activities Each regular meeting 
• Small Forest Landowner Advisory Committee & Office Each regular meeting 
• TFW Cultural Resources Roundtable Each regular meeting 
• TFW Policy Committee Work Plan Accomplishments & Priorities* Each regular meeting 
• Upland Wildlife Working Group Each regular meeting 
Work Planning for 2015 November  
 


Italics = change or addition   
*= Forests & Fish Policy 
 





		2014 Work Plan Cover-Engel

		2014 Board Workplan-10-29-13






FOREST PRACTICES BOARD 1 
REGULAR BOARD MEETING 2 


August 13, 2013 3 
Natural Resources Building 4 


Olympia, Washington 5 
 6 
Members Present 7 
Aaron Everett, Chair, Department of Natural Resources 8 
Bill Little, Timber Products Union Representative  9 
Bob Guenther, General Public Member/Small Forest Landowner  10 
Carmen Smith, General Public Member/Independent Logging Contractor 11 
Court Stanley, General Public Member 12 
David Herrera, General Public Member  13 
David Whipple, Designee for Director, Department of Fish and Wildlife  14 
Heather Ballash, Designee for Director, Department of Commerce 15 
Julie Morgan, Designee for Director, Department of Agriculture 16 
Paula Swedeen, General Public Member  17 
Phil Davis, General Public Member (9 a.m. - 2:45 p.m.) 18 
Tom Laurie, Designee for Director, Department of Ecology 19 
 20 
Members Absent: 21 
Dave Somers, Snohomish County Commissioner  22 
 23 
Staff  24 
Donelle Mahan, Acting Forest Practices Division Manager 25 
Marc Engel, Forest Practices Assistant Division Manager 26 
Patricia Anderson, Rules Coordinator 27 
Phil Ferester, Assistant Attorney General 28 
 29 
WELCOME AND INTRODUCTIONS 30 
Aaron Everett called the Forest Practices Board (FPB or Board) meeting to order at 9:00 a.m.  Everett 31 
welcomed new member Joe Stohr who replaced David Whipple.   32 
 33 
APPROVAL OF MINUTES 34 
MOTION: Phil Davis moved the Forest Practices Board approve the May 14, 2013 meeting 35 


minutes as amended. 36 
 37 
SECONDED:  Bob Guenther 38 
 39 
Joe Stohr suggested changes to page 3 lines 17-19 and page 7 lines 19-25 to read as follows: 40 


Don Nauer, Washington Department of Fish and Wildlife (WDFW), said it was not easy to 41 
mesh the more instructive site-specific prescriptive nature of the WDFW hydraulic project 42 
rules into the certainties more minimum standard (one-size-fits-all) nature of the forest 43 
practices rules, and noted collaboration in FPA pre-application planning is key to success.   44 
 45 
David Whipple explained that WDFW’s current statutory authority only applies to nest tree 46 
protection. He said an FPA slipping through the cracks is not the norm, WDFW does not 47 
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think a forest practices rule for nest trees is necessary, and recommended committed WDFW 1 
to: 2 


 3 
Paula Swedeen suggested a change to page 7 lines 40-41 to read as follows. 4 


Paula Swedeen requested WDFW the Board reconsider whether rule making is 5 
necessary after the results of the November meeting and consider landscape planning 6 
approaches, and asked whether there currently is conditioning authority. Engel replied DNR 7 
has conditioning authority given specific situations.   8 


 9 
ACTION: Motion passed unanimously. 10 
 11 
REPORT FROM CHAIR 12 
None. 13 
 14 
PUBLIC COMMENT 15 
Mary Scurlock, Conservation Caucus, supports the adoption of the adaptive management program 16 
reform rule proposal. She also commented on the “Type F Dispute Resolution” currently in Forests 17 
and Fish Policy. 18 
 19 
Doug Hooks, Washington Forest Protection Association (WFPA), commented on the compliance 20 
monitoring report. He said he appreciated the attention to detail and thought it was well written. He 21 
also noted that the report contains just one year of the two year field sampling, therefore it is difficult 22 
to conclude anything. 23 
 24 
Peter Goldman, Washington Forest Law Center (WFLC), provided additional detail than what was 25 
provided in the Forests and Fish Policy’s memo on the Type F (fish habitat) issue that may come 26 
before the Board. He said the question before the Board will be whether or not to proceed with 27 
defining fish habitat in rule. 28 
 29 
STAFF REPORTS  30 
Everett asked Tami Miketa, DNR, to provide additional detail on the conservation efforts within the 31 
Small Forest Landowner Office, specifically the Family Forest Fish Passage Program (FFFPP) and 32 
Forestry Riparian Easement Program (FREP) projects.  33 
 34 
Everett said he appreciated the staffs work and working with the partners to get these projects 35 
completed. He added that the Board will review the roster of approved projects for FREP and the list 36 
of completed projects for the last fiscal year in November. 37 
 38 
There was no further discussion on the following staff reports: 39 
• Adaptive Management  40 
• Rule Making Activity & Work Plan  41 
• Upland Wildlife Working Group  42 
 43 
COMPLIANCE MONITORING ANNUAL REPORT  44 
Walt Obermeyer, DNR, provided a summary of the 2012 results of the interim report (one year 45 
results of a two year reporting period). He provided an overview of the standard sample, riparian 46 
rules and road activities, and concluded: 47 
• The first year of standard sample is too small to confirm any trends;  48 
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• There is no significant change in 20-acre riparian management zone compliance between 2008 1 
and 2012; and 2 


• The program continues to detect compliance deviations that need to be corrected.  3 
 4 
He also noted that 75 percent of the 2013 sample has been completed, well ahead of other years. 5 
 6 
Board Discussion:  7 
Everett asked for additional clarification on the measurement errors and the precision of the 8 
measurements. Obermeyer stated that the issues rotate around the type of measurements taken from 9 
streams and riparian management zone widths. Staff finds that their measurements are more precise 10 
and where the ribbon gets placed is where the trees get counted, thus a counting issue. There is no 11 
measurement error associated with the inner and outer core but there is a 5 percent measurement error 12 
rate in the core area.   13 
 14 
Carmen Smith asked what type of landowner had the issue. Seth Barnes responded that it varies but 15 
the compliance monitoring staff does not know who the landowner is. That information is passed on 16 
to the Operations side of the Division who then work with the landowners to avoid a repeat of the 17 
issue. 18 
 19 
Smith also asked what the goal is for getting everyone compliant and how are landowners educated 20 
so they don’t repeat the same errors. Mahan responded that it’s about the pattern that is completed on 21 
the landscape and education occurs through multiple ways via Timber, Fish, Wildlife meetings, staff 22 
training, and Washington Contract Loggers training.  Landowners are also notified by the region 23 
offices of the issues. 24 
 25 
Paula Swedeen asked what the issues are with the non-compliant 20-acre exempt parcels. Obermeyer 26 
responded that these types of applications are a small portion of the total applications reviewed and 27 
staff reviews all of them. He said, typically, these types are small landowners who do not have 28 
experience in harvesting and retain contractors to do the job. The focus is on what is missing from the 29 
RMZ, e.g., a measured stream is too small or need a larger RMZ. Staff does not know who is at fault. 30 
Swedeen said her inquiry was based on previous public testimony from the small landowner 31 
community requesting expanding the use of the 20-acre exemption, and there were significant 32 
compliance issues she would rather have staff resolve them before the Board considered expanding 33 
the application of the exemption. 34 
 35 
Tom Laurie said he had similar concerns and asked when the Board will engage in a discussion on 36 
the matter. Mahan said staff did not want to include recommendations at this time because final 37 
results will not be available until the report is final in 2014. 38 
 39 
TFW CULTURAL RESOURCES ROUNDTABLE ANNUAL REPORT  40 
Jeffrey Thomas, co-chair thanked all the members of the Roundtable for all their contributions. He 41 
also provided an overview of 2013 work activities which included amendments to question #7 of the 42 
Forest Practices Application (FPA) instructions, the development of historic maps, and an 43 
information guidance document. 44 
 45 
Karen Terwilleger, co-chair, provided an overview of the survey and results for WAC 222-20-120 46 
and the Cultural Resources Protection and Management Plan (CRPMP). A survey to assess how well 47 
the “notice of forest practices that may contain cultural resources to affected Indian tribes” (WAC 48 
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222-20-120) and the techniques of CRPMP are working was broadly distributed, and 134 responses 1 
were received. The results indicated that the process outlined in WAC 222-20-120 is working well 2 
with the option of “meeting took place and plan was agreed to” used most often. 3 
 4 
Terwilleger summarized the anticipated 2014 activities which included continued efforts on 5 
education and outreach.  6 
 7 
In response to Thomas’ concern about the lack of coordination between the Roundtable and the Small 8 
Forest Landowner Advisory Committee, Everett said he would instruct the Committee to have a joint 9 
annual meeting with the Roundtable at least once a year. He added that he appreciated the 10 
Roundtable’s work on the FPA instructions.  11 
 12 
Clean Water Act Assurances Annual Report  13 
Stephen Bernath, Department of Ecology, highlighted the completed milestones. He noted the 14 
continued challenges in completing the milestones: 15 
• long term funding for the Adaptive Management Program; 16 
• lack of principal investigators/research scientists to serve as lead in getting study designs 17 


completed and moving forward;  18 
• competing priorities; and  19 
• the lack of trust amongst parties of the settlement agreement. 20 


 21 
He encouraged the principles of the settlement agreement to discuss legislative strategies for 22 
continued funding and all the caucuses within the Adaptive Management Program to work on 23 
building relationships to regain trust. 24 
 25 
Bernath also recognized the need to find partnerships with organizations to help with research needs 26 
in order to fulfill the CMER Master Schedule. 27 
 28 
Paula Swedeen asked at what point Clean Water Act assurances are lost if milestones are not being 29 
met. Bernath responded that it would be a good conversation to have at a future date. In the meantime 30 
making incremental progress is sufficient. 31 
 32 
TFW POLICY COMMITTEE’S 2013 ACCOMPLISHMENTS AND 2014 PRIORITIES 33 
Stephen Bernath, co-chair, reviewed the priorities for the remainder of 2013: 34 
• Board Manual Section 22 35 
• Type N Water Strategy 36 
• Type F Waters 37 
• Mass Wasting Effectiveness Monitoring Project 38 
• CMER Work Plan and FY 2014 Budget 39 


 40 
Priorities for 2014 include: 41 
• Water Typing – Type N and F 42 
• Mass Wasting Effectiveness Monitoring  43 
• FY 2014 CMER Work Plan and Budget  44 
• Completion of CMER Research 45 
 46 
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Bernath said there is a current issue in making progress on the 2013 priorities: the Department of Fish 1 
and Wildlife (WDFW) will request the Policy Committee to conduct a review of their revised 2 
Hydraulic Code Rules. The capacity for the Policy Committee to accept any new work may require 3 
delaying existing priorities for the remainder of this year and early next year. 4 
 5 
Everett acknowledged the workload conflicts, however he stated the Board needs to provide the 6 
Policy Committee with some guidance on how to move forward. He asked Marc Engel, DNR, to 7 
provide the pros and cons of conducting the review of the Hydraulic Code Rule revisions now or at 8 
later date. 9 
 10 
Engel stated that regardless of timing, the Adaptive Management Program will need to review the 11 
Hydraulic Code Rules as drafted by WDFW.  Changes to the fish protection standards will trigger an 12 
update the forest practices rules. Bernath added that his preference would be to provide WDFW with 13 
feedback now prior to initiating rule making which would facilitate an easier rule making process 14 
when the Board incorporates the new hydraulic code rules into the Forest Practices Rules. 15 
 16 
Joe Stohr stated that WDFW is obligated if revising the Hydraulic Code Rules that may impact forest 17 
landowners to seek a review from the Adaptive Management Program.  He said that WDFW is on 18 
target to request the Policy Committee in October to review the draft rule proposal by February 2014 19 
Stohr said that the Legislature did not impose a timeline but did have an expectation that WDFW 20 
would move forward in revising the Hydraulic Code Rules. 21 
  22 
Swedeen noted that it seemed likely that on the ground improvements of physical resources could be 23 
impacted if some priorities were delayed and to not take action could pose a risk to public resources. 24 
She said the decision could be made easier if the Board knew whether delaying the review of WDFW 25 
rules would have similar known implications for resource protection. 26 
  27 
Stohr said he recognized the difficulty in the decision making without seeing the rule proposal. He 28 
stated that perhaps WDFW could gather the requested information to present to the Board at the 29 
November meeting; however WDFW would still seek to engage the Policy Committee in October.  30 
 31 
Everett agreed that the Board would discuss this further at their November meeting and that no action 32 
is needed at this time.  33 
 34 
He also encouraged the Policy Committee to rededicate to the TFW ground rules, which is essential 35 
to making the program work. 36 
 37 
PUBLIC COMMENT ON BOARD’S 2013 WORK PLAN ADJUSTMENTS  38 
Pete Heide, (WFPA), encouraged the Forests and Fish Policy Committee to go through the Thurston 39 
County Dispute Resolution Center for collaborative negotiations training. 40 
 41 
REVIEW OF BOARD’S 2013 WORK PLAN  42 
Marc Engel, DNR, requested the Board approve changes to the 2013 work plan that included 43 
changing the completion date for two CMER studies. 44 
 45 
MOTION: Bob Guenther moved the Forest Practices Board approve the 2013 Board Work 46 


Plan to delay presentation of the Policy Committee’s recommendations for the 47 
Extensive Riparian Status and Trend Monitoring Type F/Eastside Temperature 48 
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Study to the Board at their November 2013 meeting and the Mass Wasting 1 
Effectiveness Monitoring Project to the Board at the February 2014 meeting, if 2 
necessary. 3 


 4 
SECONDED: Tom Laurie 5 
 6 
MOTION TO  7 
AMEND: Paula Swedeen moved to amend the motion by adding “if necessary” at the end of 8 


the motion. 9 
 10 
SECONDED: Carmen Smith 11 
 12 
ACTION ON 13 
AMENDMENT: Motion passed unanimously. 14 
 15 
ACTION:   Motion passed unanimously. 16 
 17 
PUBLIC COMMENT  18 
Chris Mendoza, Conservation Caucus, responded as CMER co-chair to concerns heard earlier in the 19 
meeting relating to the Policy Committee. He said the Policy Committee’s tasks are much broader 20 
than CMER. CMER is more single focused and able to move a project through quickly whereas the 21 
Policy Committee has many pathways to a decision in order to reach consensus. He also said the 22 
Board-approved pilot to conduct three projects through the LEAN process has had limited success in 23 
some areas and more in other areas. He is hopeful that more of the “bugs” can be worked out for 24 
more success. 25 
 26 
Rob Kavanaugh encouraged the Board to revise procedures relating to petitions for rule making by 27 
assigning staff to assist public members in drafting the petition and allowing adequate time for the 28 
public member to discuss the issues with the Board. He also expressed dissatisfaction in how the 29 
meeting minutes were prepared for the May meeting. 30 
 31 
PUBLIC COMMENT ON NORTHERN SPOTTED OWL IMPLEMENTATION TEAM’S 32 
RECOMMENDATIONS  33 
Cindy Mitchell, WFPA, provided a historical look back at the regulatory approaches taken related to 34 
spotted owl issues and said the new voluntary incentive based approach brings hope and a positive 35 
pathway forward. 36 
 37 
Graham Taylor, Sierra Club, expressed concern about efforts on private and state lands to make up 38 
the difference of protection of owls over time. He encouraged the Board to create the conditions on 39 
the ground that can work towards change and recovery of the spotted owl. He also expressed concern 40 
about how the spotted owl will adapt to climate change and what mitigation efforts can be created. 41 
 42 
Don Halabisky, Sierra Club, said he is concerned that the spotted owl population continues to decline 43 
despite the efforts and recommendations of the 2009 Spotted Owl Policy Working Group. 44 
 45 
Mark Johnston stated he shares the same concerns of Graham Taylor, that on-the-ground conditions 46 
have not been improved for the spotted owl. He would like the Board to take a more aggressive 47 
approach in spotted owl protection. 48 
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 1 
Shawn Cantrell, Seattle Audubon, encouraged the Board to get actively engaged in the spotted owl 2 
issues to be ready to take action in November on the recommendations provided by the Northern 3 
Spotted Owl Implementation Team. 4 
 5 
Kara Whitaker, WFLC, urged the Board to consider stronger conservation measures to prevent 6 
further decline of spotted owls. 7 
 8 
Dave Wertz, Conservation Northwest, said that the current rules for spotted owl protection are not 9 
working. He asked the Board to create a policy that meets the social and biological responsibilities. 10 
 11 
Becky Kelly, Washington Environmental Council (WEC), encouraged the Board to develop measures 12 
that fully support spotted owl sites and habitat within and outside the SOSEA.  She stated that WEC 13 
is committed to working together in creating regulatory tools and incentives the work on the ground. 14 
 15 
Miguel Perez Gibson, (WEC), summarized the Board’s spotted owl activity for the past few years. 16 
He also stated that at some point U.S. Fish and Wildlife Service and Washington Department of Fish 17 
and Wildlife should question the effectiveness of the existing Forest Practices Rules to avoid “take” 18 
of the spotted owl. 19 
 20 
NORTHERN SPOTTED OWL IMPLEMENTATION TEAM’S RECOMMENDATIONS   21 
Lauren Burnes, DNR, provided a summary of Board actions since 2008 and reviewed the team’s 22 
work plan. 23 
 24 
Andy Hayes, DNR, reported that the Board’s motion in 2012 that directed the team to “investigate 25 
and recommend whether the State should consider seeking voluntary “opt-in” federal assurances for 26 
forest landowners . . .” has been the primary focus of the team for the past eight months. along with 27 
researching voluntary incentives and the Eastside Pilot Project. 28 
 29 
He said the agreement on the recommendations has not occurred; however, the team will continue to 30 
work towards reaching consensus by November 2013. 31 
 32 
Hayes recommended the Board direct the team to complete its work by November 2013. 33 
 34 
Everett supports the recommendation to allow the team to continue its work and extend the timeline 35 
to present recommendations to November 2013. 36 
 37 
Paula Swedeen stated that there has been a lot of creative thinking and genuine interest to develop 38 
incentive tools that work. She thinks the consensus agreements among the team members is important 39 
and will form the basis for doing good work and moving forward. 40 
 41 
MOTION: Aaron Everett moved the Forest Practices Board allow the Northern Spotted 42 


Owl Implementation Team until November 2013 to complete developing 43 
recommendations as assigned by the Board at the November 2012 meeting. In 44 
addition, an interim report be completed by August 23, 2013 and distributed to 45 
the Board. 46 


 47 
SECONDED:  Bob Guenther 48 
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 1 
ACTION:  Motion passed unanimously. 2 
 3 
RULE MAKING ON ADAPTIVE MANAGEMENT REFORM  4 
Marc Engel, DNR, requested the Board adopt the Policy Committee’s consensus rule proposal that 5 
implements the changes outlined in the 2012 settlement agreement for the Forest Practices Habitat 6 
Conservation Plan. The amendments include: 7 
• Reestablishing the Policy Committee as a consensus-based body composed of nine caucus 8 


principles or their representatives with one vote per caucus.  9 
• Adjusting the dispute resolution process timelines. 10 
• Expanding the CMER work plan process to include a Master Project Schedule. 11 
 12 
MOTION: Tom Laurie moved the Forest Practices Board adopt the rule proposal amending 13 


WAC 222-12-045 Adaptive Management Program that incorporates the 14 
recommendations of the settlement agreement regarding the Forest Practices 15 
Habitat Conservation Plan. He further moved the Board direct staff to file a CR-103 16 
Rule Making Order with the Office of the Code Reviser. 17 


 18 
SECONDED: Court Stanley 19 
 20 
ACTION: Motion passed unanimously. 21 
 22 
RULE MAKING ON FOREST PRACTICES HYDRAULIC PROJECTS AND FOREST 23 
BIOMASS 24 
Marc Engel, DNR, requested the Board adopt the Forest Practices Hydraulic Project and Forest 25 
Biomass rules. The rule proposal incorporates fish protection standards from the Hydraulic Code 26 
Rules into the Forest Practices Rules as prescribed by Second Engrossed Substitute Senate Bill 6406  27 
(2102) and include recommendations made by the 2012 Forest Biomass Working Group. 28 
 29 
Engel said the rule proposal includes the following recommendations based on public comment and 30 
re-analyzing the legislation:   31 
• Include Type N Waters in the definition of “forest practices hydraulic project” so there is 32 


common terminology for all projects that use, divert, obstruct, or change the natural flow or bed 33 
of forested streams.   34 


• Retain the current definition of bankfull width.  Rules brought in from the Hydraulic Code Rules 35 
maintain the “ordinary high water line” metric.  36 
 37 


He also recommended the effective date of the rules be December 30, 2013.  38 
 39 
MOTION: Court Stanley moved the Forest Practices Board adopt the rule proposal as 40 


presented today that: 41 
• Pursuant to chapter 1, laws of 2012, incorporates into the Forest Practices Rules 42 


the fish protection standards from the Hydraulic Code Rules applicable to forest 43 
practices activities; and 44 


• Incorporates recommendations by the Forest Biomass Working Group relating 45 
to the harvest of forest biomass.  46 


He further moved that the Board direct staff to file a CR-103 Rule Making Order 47 
with the Office of the Code Reviser specifying an effective date of December 30, 48 
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2013.  1 
 2 
SECONDED: Joe Stohr 3 
 4 
ACTION: Motion passed unanimously. 5 
 6 
PUBLIC COMMENT ON BOARD MANUAL SECTIONS  7 
Pete Heide, WFPA, supports the approval of Board Manual Section 5, Forest Practices Hydraulic 8 
Projects. He thanked all the members of the board manual group for their commitment and efforts to 9 
the process and getting the board manual section done. 10 
 11 
BOARD MANUAL SECTIONS  12 
Marc Ratcliff, DNR, requested the Board approve Board Manual Section 22 as presented. The 13 
amended changes are a result of the Forest Practices Habitat Conservation Plan Settlement 14 
Agreement and include the following: 15 
• re-defined the Forests and Fish Policy Committee caucuses, establishing nine principle voting 16 


caucuses 17 
• stream lined the dispute resolution process and now allows CMER to utilize stage 2 of the dispute 18 


resolution process  19 
• added reporting guidelines and management of the CMER Master Project Schedule 20 
 21 
MOTION: Carmen Smith moved the Forest Practices Board approve Board Manual 22 


Section 22, Adaptive Management Program. She further moved the Board 23 
allow staff to make minor editorial changes if necessary prior to distribution. 24 


 25 
SECONDED:  Bill Little 26 
 27 
ACTION:  Motion passed unanimously. 28 
 29 
Marc Ratcliff, DNR, also requested the Board approve a new board manual section and four others 30 
relating to the incorporation of the fish protection standards into the Forest Practices Rules as directed 31 
by 2012 legislation.  32 
 33 
The new Board Manual Section 5 includes: 34 
• Concepts from WDFW’s 2003 culvert design manual for fish passage projects. 35 
• Using the term ‘channel bed width’ to define the starting point or design parameter for forest 36 


practice hydraulic projects.  37 
• Removing guidance for water crossing structures in Type N waters from Board Manual Section 3 38 


and adding to Section 5 for consistency. 39 
 40 
Tom Laurie questioned why the hydraulic design option (in Part 4.5.2.3) was included in the board 41 
manual given the uncertainty for fish passage and failure to provide adequate transport of sediment or 42 
organic material. 43 
 44 
Marc Engel clarified that the legislation directed DNR to incorporate the fish protection standards 45 
and the guidance in place when the statue became effective. Since the hydraulic method is included in 46 
the 2003 WDFW culvert guidance, the stakeholder group opted to present methods for design in 47 
descending order of preference and added language that discourages the use of this method. 48 
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David Herrera said that inclusion of the hydraulic design option in the board manual was not 1 
supported by the Tribes. He said the federal agencies recognize the best available science to be the 2 
stream simulation design method.   3 
 4 
Ratcliff briefly mentioned the changes to Board Manual Sections 3, 4, 21 and 26 and also noted an 5 
additional correction needed in the Glossary of Section 3. The following will be added to the “Forest 6 
Practice hydraulic project” definition: 7 


“Stand-alone proposals involving channel change and realignment, dredging in fresh water 8 
areas, and constructing outfall structures are not forest practices hydraulic projects and remain 9 
governed by chapter 77.55 RCW and chapter 220-110 WAC. “ 10 


 11 
MOTION: Carmen Smith moved the Forest Practices Board approve Board Manual 12 


Section 5, Guidelines for Forest Hydraulic Projects along with Section 3, 13 
Guidelines for Forest Roads as presented today, Section 4, Guidelines for 14 
Clearing Slash and Debris from Type Np and Ns Waters, Section 21, 15 
Guidelines to Alternate Plans and Section 26, Guidelines for Large Woody 16 
Debris Placement Strategies. She further moved the Board allow staff to make 17 
minor editorial changes if necessary prior to distribution. 18 


 19 
SECONDED:  Bob Guenther 20 
 21 
Board Discussion: 22 
Tom Laurie said he supported the motion, but looks forward to amending the manual section and 23 
rules as WDFW revises its rules. 24 
 25 
ACTION:  Motion passed. 10 Support / 1 Oppose (Herrera) 26 
 27 
PUBLIC COMMENT ON PETITION FOR RULE MAKING 28 
Rob Kavanaugh, Friends of Western Gray Squirrel, shared some Western gray squirrel (WGS) 29 
habitat material. He also requested the Board to list the WGS as a threatened species; include the 30 
WGS as a Class IV-special trigger; develop best available science to create a regulatory system; 31 
employ a landscape level management approach; and develop procedures and rules to provide 32 
compensation for private landowners, counties and trusts who may experience adverse economic 33 
impacts from WGS management. 34 
 35 
Bill Little asked Kavanaugh how the compensation would work. Kavanaugh responded that he 36 
envisioned landowners would be compensated through trust monies and conservation easements.  37 
 38 
Paula Swedeen recalled the action the Board approved at the last meeting, and asked Kavanaugh if he 39 
was willing to allow time for the report to be presented to the Board. Kavanaugh responded that he 40 
would be agreeable if there was a memorandum of agreement between WDFW and DNR to do what 41 
the Board thought they were going to do. 42 
 43 
PETITION FOR RULE MAKING FROM ROB KAVANAUGH  44 
Marc Engel recapped the motion passed at the last meeting, the process for petitions for rule making, 45 
and historical actions and review taken by the Board. 46 
 47 
The Board requested the following for the November meeting: 48 
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•  More information about the species, the history of the Board's regulatory approach, and the 1 
effectiveness of the current voluntary protection methods.   2 


• Expanded presentations regarding the status of WGS populations, a review of Forest Practices 3 
Applications in areas containing WGS, and successful collaboration between WDFW and 4 
forest landowners. 5 


 6 
MOTION: Swedeen moved the Forest Practices Board deny the petition for rule making on the 7 


Western Gray Squirrel at this time and reemphasize the instructions given to Board 8 
staff at the May 14, 2013 meeting to report back to the Board in November including 9 
information items requested by the Board. Staff is instructed to reference the 10 
broadcast of the August meeting for further content. 11 


 12 
SECONDED: Heather Ballash 13 
 14 
ACTION: Motion passed unanimously. 15 
 16 
EXECUTIVE SESSION 17 
None. 18 
 19 
Meeting adjourned at 3:45 p.m. 20 
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Washington State Forest 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 F Riparian 


Prescriptions Rule Group Extensive Riparian Status and Trends Monitoring Program, and was conducted 


under the oversight of the Riparian Scientific Advisory Group (RSAG).   


 


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. 


 


Proprietary Statement 


 
This work was developed with public funding, including contracts.  As such it is within the public use domain. 


However, the concept of this work originated with the Washington State Forest Practices Adaptive 


Management Program and the authors. As a public resource document, this work should be given proper 


attribution and be properly cited. 


 


Full Reference 
 
Ehinger, W. J. 2013. Extensive Riparian Status and Trends Monitoring Program-Stream Temperature Phase I: 


Eastside Type F/S Monitoring Project Final Report. CMER 10-1001. Washington Department of Natural 
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Executive Summary 
We used a probability sampling design to sample maximum stream temperature and canopy closure on 


Type F streams on land managed under the Forest Practices rules in eastern Washington.   Four hundred 


seventy-one sites were evaluated (Figure 2) for use in the study.  Sites were drawn sequentially to 


maintain spatial balance, and screened with high- resolution orthophotos to establish candidate sites.  


Parcel ownership was determined from county tax records.  As permission to access the sites was 


obtained, sites were sampled until we reached a total of 50 sites which were monitored over the summers 


of 2007 and 2008.  


Two difficulties encountered during the implementation were: 


1. Nearly 33% (155) of the 471 sites evaluated were non-target waters, i.e. were not Type F 


streams.   


2. Very low participation rates from small forest land owners.  We obtained access to only 


1%, 3 of the 295 sites evaluated, on small forest land owner property.  


Cumulative distribution function (CDF) plots with 95% confidence limits are presented and the estimated 


25, 50, and 75% CDF values for stream temperature are presented in tabular form.   


In spite of the difficulties in implementation, the design was sensitive enough to detect a difference in the 


regional stream temperature distribution between 2007 and 2008 due to higher summer air temperatures 


in 2007.   
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Introduction 
Several decades of stream temperature research have shown forest streams can be thermally sensitive to 


forest management (Brown and Krygier, 1970; Moore et al., 2005a).  Stream temperature response to 


forest management has, however, not always been predictable (e.g., Groom et al., 2011).  For example, 


temperature response drivers are believed to differ by stream order, with influence of riparian shade 


decreasing as channel width increases (e.g., Poole and Berman, 2001; Webb et al., 2008).  Stream 


temperature is affected by several interrelated factors in addition to canopy cover.  These can vary widely 


across the landscape (e.g. aspect, bankfull width, wetted width, depth, elevation, groundwater input, 


hyporheic flow) and may only be indirectly affected by forest practices (stream flow and air temperature) 


(Hewlett and Fortson, 1982; Bilby, 1984; Beschta et al., 1987; Webb and Zhang, 1999; Poole and 


Berman, 2001; Isaak and Hubert, 2001; Johnson, 2004; Moore et al., 2005b).   


Washington state regulates forest practices within riparian buffers in order to limit the loss of canopy 


cover and mitigate the effects of forest harvest on stream temperature.  Several studies are currently 


underway to evaluate the effectiveness of riparian buffer requirements on westside non fish-bearing 


streams (Hayes, et al. 2006, Ehinger, et al. 2011) and on eastside fish-bearing streams (Light, et al. 2003).  


This study is intended to provide a landscape-level assessment of the status of temperature of Type F/S 


streams on forest lands in eastern Washington.  These data will complement the effectiveness monitoring 


projects and enable the state to estimate the proportion of streams meeting specific water quality criteria.   


We use a probability sampling design to provide a robust statistical inference to the landscape or regional 


scale.  Probability sampling also offers a consistent approach to sampling statewide resources (e.g., 


Overton et al., 1990; Diaz-Ramos et al., 1996).  To date, sampling of water temperature and canopy cover 


condition in Washington state has not been sufficiently comprehensive to characterize stream temperature 


on the millions acres of private and public forest lands . 


Context for Extensive Monitoring and Adaptive Management 


In 2001, the Washington State Forest Practice Board (WFPB) approved a comprehensive set of new forest 


practice rules (WFPB, 2001), based on the Forest and Fish Report (FFR, 1999), to regulate forest 


management activities on non-federal forest lands (This does not include state or private forest land 


managed under an approved Habitat Conservation Plan.) using principles of adaptive management.  These 


rules were intended to:  


 Provide compliance with the federal Endangered Species Act for aquatic and riparian-dependent 


species on non-federal forest lands. 


 Restore and maintain riparian habitat on non-federal forest lands to support a harvestable supply 


of fish. 


 Meet the requirements of the federal Clean Water Act (1977) for water quality on non-federal 


forest lands. 


 Keep the timber industry economically viable in Washington State.   
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The Forest and Fish Report calls for both effectiveness and trend monitoring to inform the adaptive 


management program, with a 10-year time window to begin to assess water quality trends.  A monitoring 


framework was developed (Benkert, et al., 2002) to guide FFR monitoring and research efforts at 


different spatial scales.  The recommendations included:   


Prescription monitoring - reach or harvest unit scale monitoring to evaluate the effectiveness of 


individual FFR prescriptions under a range of different physiographic conditions and evaluate alternative 


treatments for meeting resource objectives.   


Intensive monitoring - watershed scale monitoring designed to address the cumulative effects of multiple 


forest practices and biotic effects by conducting concentrated monitoring and research efforts in a single 


location.   


Extensive monitoring - landscape scale monitoring to estimate the current status and future trends of key 


indicators of input processes and habitat conditions statewide. 


The WFPB also formally established the Cooperative Monitoring, Evaluation, and Research Committee 


(CMER) to provide scientific expertise to guide the adaptive management process.  The adaptive 


management feedback loops are informed by three additional monitoring tiers (e. g., Noss and 


Cooperrider, 1994; Stadt et al., 2006 (Figure 1)): 


 compliance
1
 evaluates consistency between rules and management actions 


 effectiveness evaluates whether resource conditions are achieved 


 validation relates biotic response to management action (Noss and Cooperrider, 1994; 


Lindenmayer and Franklin, 2002)   


The Extensive Riparian Status and Trend (ERST) program is an implementation of extensive and 


effectiveness monitoring
2
. 


Purpose 


The purpose of the ERST monitoring program is to: 


 provide data needed to evaluate landscape-scale effects of implementing the FFR forest practices 


riparian prescriptions, and  


 provide data needed by regulatory agencies to evaluate progress toward meeting Clean Water Act 


requirements and riparian resource objectives.   


                                                      
1
 Only validation monitoring establishes causality 


2
 Establishing causality is necessary to close the feedback loop between data and policy, but establishing causality is 


not the role of effectiveness monitoring.  Appropriate hypotheses for a causal approach would be:  H1- Water 


temperature regimes across landscapes will be altered by forest practices in Washington state? or H2- By what 


mechanism are these changes in temperature being propagates from the landscape to the stream?  Instead this 


question is being evaluated:  Are water temperature regimes changing? 
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Program Organization 


The ERST monitoring program is organized into four separate projects (Appendix A) and two phases.  


The projects stratify Washington state by geographic region (eastside/westside) and by stream type (Type 


F/S—fish-bearing, Type Np—perennial non fish-bearing).  The phases refer to the status (Phase I) and 


trend (Phase II) components of the monitoring design.   


Goals and Objectives 


The goal of the four projects in the ERST monitoring program is to document the status and trends of key 


resource condition indicators, and specifically to seek to provide unbiased estimates of two key riparian 


indicators—water temperature and riparian canopy cover—for Type F/S and Type Np streams within 


lands regulated as FFR lands.   


This report summarizes results of Phase I for eastside Type F/S streams.  The objectives are threefold: 


 Describe the frequency distribution of water temperature metrics (maximum summer stream 


temperature and 7-day mean maximum daily water temperature) and canopy cover in fish-bearing 


streams on FFR lands in eastern Washington. 


 Estimate frequency distributions of several descriptive non-temperature variables. 


 Provide the data with which Ecology can compare current and future stream temperature 


conditions. 


Methods 


Study Design 


In 2006, a Generalized Random Tessellation Stratified (GRTS) survey design for a linear resource was 


used to establish a statewide probability master sample
3
 (Table 1)


4
. See Appendix B for a discussion of 


the survey design.  To optimize flexibility, no multi-density categories, over sample, panels, or 


stratifications were imposed. Only reverse hierarchical ordering was retained (applied simultaneously 


statewide) so that any consecutive subset of sites is spatially balanced.  For the master sample, both 


inclusion probability and survey design weight are approximately 1.0 (i.e. expected master sample size 


approximately one site per km of stream length in the sample frame
5
).  Each sample site consists of a 


latitude-longitude coordinate pair along a Type F/S stream. 


In 2007, the master sample was partitioned to meet the selection criteria for a target lands domain
6
 in 


                                                      
3
 The master sample consists of approximately 380,000 points, drawn by EPA from compiled 1:24k stream 


coverages at the WRIA scale.  For a summary of probability sample features see Appendix B. 


4
 See table for hydrography layer definition.  National Hydrographic Data and FRAMEWORK layers were rejected 


as either subsets of the hydrography of interest, or as not containing suitable stream classification fields. 


5
 A sample frame consists of a list, map, or other description of the units of the population to be sampled. (OECD, 


http://stats.oecd.org/glossary/about.asp). 


6
 the target domain is used to describe the spatial extent of the target population, or ‘the set of elements about which 


information is wanted and estimates are required (OECD, http://stats.oecd.org/glossary/about.asp) 
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eastern Washington (Table 1) (hereafter referred to as the target lands domain).  This target lands domain 


(i.e. land regulated under the Forest and Fish rules) was defined by four criteria: 


 Forested land cover, (based on USGS LandSat-derived ‘Forest Land’ classification)  


 Not federally-owned 


 Not part of a Habitat Conservation Plan 


 Not included in an Urban Growth Area 


Forested land not explicitly excluded by one of the last three criteria was considered part of the target 


lands domain and any Type F/S streams within the domain were candidates to be sampled.
7
   


Several GIS coverages, as available in 2007, were merged and filtered to construct the target lands 


domain.  These included a coverage describing lands that Forest Practices regulates well as Washington 


state legal cadastral data (personal communication, J. Black).  The CMER lands coverage 


(http://www.dnr.wa.gov/Search/Results.aspx?k=cmerlands ) was itself a product of several coverages:  


 Forest lands (USGS Land use land cover) 


 Federal and tribal lands (Washington DNR major public lands)  


 HCP lands (USFWS)  


 Urban growth areas (U.S. Census (Tiger))  


The target lands domain includes three ownership classes:   


 private industrial timberlands (IND),  


 private small forest landowner (SFLO), and  


 non-federal public lands (PUB) 


Hydrographic length of streams classified as Type F on the hydro layer was calculated, taking into 


account partitioning to the target lands domain.  The result was 7224 potential sampling sites (i.e., a 


sample frame length of 7224 km) on Type F/S surface waters (Table 1).  Greater than 90% of the 


hydrographic length and associated sampling sites corresponded to modeled water sub-type F1 (Table 2). 


Because stream temperature is an issue in all streams, regardless of size, no stratification by stream size or 


Strahler order (Horton, 1945; Strahler, 1957) was imposed.  Probability of a stream reach of any specific 


order being selected was thus in approximate proportion to stream order occurrence in the hydrographic 


layer. 


To achieve a base sample of 50
8
 sites, four hundred seventy-one sites were evaluated (Figure 2) for use in 


the study.  Sites were drawn sequentially to maintain spatial balance, and screened with high- resolution 


orthophotos to establish candidate sites.  Parcel ownership was determined from county tax records.  


                                                      
7
 Imperfections in stream classification in the hydrologic layers result in a list of candidate sites consisting of a 


mixture of both target and non-target sites.  The target population is thus typically a sub-set of the candidate sites.  


8
 To balance level of precision and sampling effort, GRTS designs often are variations on sampling 50 sites.  This 


equates to +/- 10% precision and 90% confidence.  Sample size is to some degree design dependent and can either 


be established prior to the sample draw and used to fix design factors, or open-ended and determined by adequate 


representation of sub-populations or strata (see http://www.epa.gov/nheerl/arm/surdesignfaqs.htm#manysamples). 


Alternative ways to gain precision and reduce effort such as repeated, year-over-year sampling using modest sized 


sequential random samples, are possible. 



http://www.dnr.wa.gov/Search/Results.aspx?k=cmerlands
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Landowner contact (i.e., permission to visit candidate sites) was made in person, where feasible, or by 


phone call or letter.  Where public access was available some sites were first inspected to determine if the 


stream met the landuse and stream type criteria prior to contacting the landowner.  Sites determined to be 


non-target (not Type F/S) waters in the sample frame, or on non-target lands (not forestry land use) were 


replaced by adhering to the GRTS sequence order and site replacement process.  Seven categories of site 


replacement were observed (Table 3) and are discussed later.  


If permission to access was granted, a hand-held GPS device was used to navigate to the site coordinates,  


the location was monumented with a semi-permanent marker driven into the soil near the stream, the 


marker flagged, and relationship of the marker to the stream sample point described.  Later, a second crew 


installed temperature monitors and record the non-temperature variables (see below). 


Assumptions and Constraints 


 A number of assumptions were made regarding the target population, how it was identified, and the 


indicators measured.  Some apply to GRTS, in general, and others, specifically to this study.   


Assumptions  


GRTS
9
 


 Landowner class does not influence response. 


 Spatial balancing variable (hydrography) is correlated with response. 


 Excluded sites have the same statistical properties as monitored sites (i.e., missing completely 


at random).  


 Indicators integrate the disturbances being assessed. 


 Biologically-meaningful trends (Phase II) are detectable, over implementation timeframes. 


ERST 


 Errors in hydrography and water typing are recognized and corrected to the extent possible. 


 The sample describes landscape-scale variability. 


 Streams listed at Type F on the hydrolayer that met the physical criteria for fish-bearing 


streams, were Type F streams.  We did survey streams to verify stream type.  


 Variability can be adequately quantified by GRTS probability approach. 


 Meaningful (to regulatory community) changes in stream temperature regimes, driven by 


forest practices, will be expressed as changes in maximum temperature. 


 Changes in stream temperature driven by forest practices are large enough to be detected.
10


 


Known Constraints 


 Hydrography is of variable density (updated for forest lands (Table 1)).  National Map 


Accuracy Standard is ± 12.19 m (40 ft).  Source scale is 1:24,000.   


                                                      
9
 See Appendix B 


10
 At least three views of stream temperature drivers are possible:  a) anthropogenic disturbances such as logging 


practices dominate; b) natural causes dominate; c) the preceding two causes contribute equally.  ERST however is 


not intended to establish causality. 
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 The sample frame changes over time.  Hydrography is continuously updated thru the Timber, 


Fish, and Wildlife Agreement water type modification process.  In any given year, the 


modifications represent a very small proportion of the entire fish-bearing network, but over 


several decades, the change could be substantial.   


 Fish presence /absence breakpoints were derived from a mix of model predictions, fish 


presence/absence surveys, and previous water type classification.  The modeling approach 


was DEM-based logistic regression.  Derived terms include gradient, elevation, and average 


annual precipitation.  Source DEM: USGS, 10 m (origination year 2000).    


Variables measured 


This study considered a subset of stressor variables with special emphasis on water temperature and 


riparian canopy cover.  Water temperature is one of the most commonly violated water quality standards 


in Washington State (Butkus, 2002) and riparian shade (via riparian buffer requirements) is the regulatory 


means of meeting Forests and Fish targets for stream temperature.  Other non-temperature variables were 


also measured or derived to provide context for the water temperature results and are described below. 


Non-Temperature Variables 


GIS-derived variables 


Three study variables−elevation, basin area, and basin slope, were GIS-derived from readily available 


statewide, public data.  These provide background for the temperature and habitat results (see below) 


from the base sample (n = 50 sites).  Definitions for these variables and their source GIS layers are in 


Table 5.   


Measured variables 


A limited survey was undertaken to quantify several easily-measured descriptors of study reaches (Table 


5).  Study reaches were evaluated using six transects, each perpendicular to stream flow and equal in 


length to its associated bankfull channel width, at upstream distances of 0, 60, 120, 180, 240, and 300 m 


relative to the established downstream temperature-monitoring station.  Methods were adapted from Peck 


et al. (2003) and Schuett-Hames et al. (1999a, 1999b), and simplified for efficiency, ease of use, and 


repeatability.  


Eleven variables were measured:  1) bankfull width, 2) wetted width, 3) wetted depth, 4) channel 


gradient, 5) channel aspect, 6) riparian canopy closure, 7) thalweg depth, 8) LWDdowned, 9) LWDsuspended, 


10) LWDjams, and 11) riparian overstory type.  Variables 1-7 were included to assess reach-scale 


correlation with temperature.  LWD recruitment is a Forests and Fish resource objective and so was also 


measured and reported. Overstory type provides a categorical backdrop for other results.  Year of data 


collection was 2007.  These are referred to hereafter collectively as habitat variables. 


Temperature Variables 


Stream temperature was measured at 30-minute intervals at the upper and lower end of each 300 m reach 


with in situ Tidbit data loggers (Onset Computers, 2004) using the methods described in Schuett-Hames 
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et al. (1999a).  Data loggers were attached to iron rebar driven into the stream bed then suspended in the 


water column using zip ties and shielded from direct sun using perforated white PVC tubing.  The intent 


was to install all temperature data loggers by June 30, 2007
11


 in order to observe each stream’s annual 


thermal peak.  However, at some sites installation of data loggers was delayed until mid-July (Figure 3) 


so it is possible that the 2007 thermal peak was missed at some sites 


During installation of the stream temperature data loggers, air temperature data loggers were deployed 


adjacent to the lower monitoring station, approximately 30cm above the water surface, when possible, 


and shielded from direct sun (Schuett-Hames et al., 1999).  Height and distance from the stream varied 


when necessary to protect the data logger from direct sun.   


Data were downloaded in September 2007.  To obtain a more complete record of the July-August 


temperature monitoring period, data loggers were immediately redeployed after downloading and 


remained in place until retrieved in September 2008.
12


 


Temperature metrics were calculated for those sample sites with at least 30 days of data over the period 


July 1 through August 31 (Appendix E).  Metrics for water were:   


 maximum water temperature (Tmax, upstream and downstream),  


 maximum seven-day average of daily maximum temperature (7Tmax, upstream and 


downstream),  


 temperature change along reach (downstream minus upstream) for Tmax as (D_Tmax), and 


 temperature change along reach (downstream minus upstream) for 7Tmax (D_7Tmax).   


Metrics for air were:  


 maximum air temperature (air_Tmax), and 


 maximum seven-day average of daily maximum temperature (air_7Tmax)
13


. 


Quality Assurance 


Prior to deployment, temperature loggers were compared to a National Bureau of Standards (NBS) 


thermometer at 0 and ~18 °C.  Monitors outside the manufacturer’s specified tolerance (0.2 °C for water 


temperature, 0.4 °C for air temperature) were replaced.   


                                                      
11


 Gaining permission to access sites was slow so temperature data loggers were still being deployed the third week 


of July, 2007 (Figure 3).  To better target the annual critical thermal period, a second year of data was collected. 


12
 GRTS design allows repeated measures.  Because the panel is fixed (i.e., no year-over-year change in sites) the 


panel is analogous to a traditional study’s control.  Differences between successive continuous distribution functions 


(CDFs) estimate year-to-year variation. 


13
 Maximum stream temperature is a logical starting point in ERST investigations because the 7-day average 


maximum water temperature is used to express state water quality standards for temperature and because stream 


temperature is the most commonly violated water quality standard.  ESRT studies can however be keyed to other 


criteria.   
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During the study data loggers at several monitoring locations were exposed to the air as water level 


dropped or the streams dried.  These data were identified and excluded from analysis.  First, field notes 


were used to flag sites and general time periods when specific data loggers may have been exposed.  


Second, both water and air temperature data for each site were examined to determine the date and time 


when a data logger may have become exposed.  Typically, both upstream and downstream water 


temperature records were closely correlated.  As a submerged data logger becomes exposed to the air, the 


water temperature record, especially daytime temperatures, more closely track air temperature. Because 


of the typically large difference between afternoon air and water temperature, it was usually apparent 


when the data logger became exposed.  In cases where full or partial exposure of a data logger was 


indicated, the affected data were excluded from the analysis.  For a summary of major data gaps, see 


Appendix E (Tables E1, E2).  Full data filtering procedures are documented in the study quality assurance 


plan, Ecology publication #10-03-105; http://www.ecy.wa.gov/biblio/eap2010.html. 


Analysis 
Statistical and Analytical methods where based on those of the Environmental Protection Agency’s (EPA) 


Environmental Mapping and Assessment Program (EMAP) (Peck et al., 2003). 


GRTS Design 


Two of the categories of site replacement were significant to the sampling:  


a) No response from landowner (NR).  This was highly skewed toward small forest landowners 


rather than the industrial or public landowners.  This unintended stratification changed the study 


design from equi-probability to variable-probability (see below).  As this was not determined 


until after sampling, an alternative form of the Horvitz-Thompson π-weighted estimator (Horvitz 


and Thompson, 1952; Thompson 2002) was incorporated during analysis to adjust initial weight 


for stratification by ownership.  The rationale to account for potential biases introduced by 


differential loss of sites during evaluation—that is, loss other than completely at random - is 


described by Stevens and Jensen (2007).   


b) Non-target (other) waters (OW).  Nearly 33% of the sites’ water type classification was incorrect 


(e.g. stream was not Type F/S).  This exerted a moderately uniform effect (18-38% total sample) 


across ownership classes (Table 4). 


As a consequence, adjustment of site weights and a step-wise approach taking into account various 


assumptions (see remainder of report, below) was incorporated in the analysis. 


Temperature and non-temperature variables 


Data for the analysis was summarized from the July 1-August 31
st
 period in 2007 and 2008.  This period 


corresponded to the regional annual thermal peak and to minimum annual stream discharge, conditions 


under which stream temperatures were expected to be at maximum.   


Results were calculated using the GRTS spatial survey design and analysis package (spsurvey, v. 2.2; 


Kincaid and Olson, 2011) and the accessory package sp (Pebesma and Bivand, 2011).  This package 


provides overview, survey design, and analysis for areal, finite, and linear resources, and also automates 



http://www.ecy.wa.gov/biblio/eap2010.html
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plotting and confidence band estimation by calling continuous distribution functions (CDF).  Currently, 


these flexible, non-standard functions only exist for R, an open-source implementation of the S statistical 


language developed at Bell Laboratories.  See Ihaka and Gentleman (1996) for the original published 


description of the R Project.  For development of S, see Becker et al. (1988).   


Initial per site weight for the sample domain and target population was 15.338.  Final weights per site, 


taking into account post-sampling stratification by ownership and the number of sites of indeterminate 


status as target or non-target waters (i.e., site access not feasible) were: 


 Industrial landowners (IND) = 33.781,  


 Public ownership (PUB) = 34.944, and  


 Small forest landowners (SFLO) = 58.008 (personal communication, P. Larson and T. Olson, 


E.P.A.).   


Because SFLO were under represented in the sample, the weight assigned per site is much higher relative 


to the other landowner classes. 


Latitude and longitude were transformed to Albers projection, spheroid Clarke 1866 (Snyder, 1987), 


consistent with the original sample draw. Transformation functions were called from spsurvey. 


Results are reported as:   


 CDFs and mean catchment-scale characteristics of base sample.  


 CDFs and mean reach-scale characteristics of base sample.  


 CDFs and associated mean temperature metrics.  


 Pearson correlations between maximum-daily downstream temperature and habitat variables.   


 Only sites with both downstream water temperature and air temperature were used for the 


correlations.  Correlation p-values are reported as both Bonferroni-corrected and uncorrected for 


multiple comparisons.   


The analysis pathway defines vectors for sites, sub-populations, design, and variables of interest, then 


calls functions to write results as percentiles and associated estimates and overall means, and plots CDFs.  


Confidence bands are reported in figures at the 95% level.  While mean values are more intuitive to 


resource managers, they may be biased.  The percentile estimates are not biased.  Both are reported for 


the reader.
14


. 


The function, cont.cdftest, with spsurvey (R package) was used to compare temperature CDFs between 


years 2007 and 2008.  The test statistic reported is Wald F, with associated p-value. 


To evaluate the relationship of temperature results to regional climatic influences, the historical mean of 


daily maximum air temperature for July was downloaded for three sites in eastern Washington: Chewelah 


                                                      
14 Resource status estimators from GRTS-based designs remain unbiased in the presence of missing data if reported as percentiles 


or proportions of cumulative distributions.  Estimators expressed as area, length or other quantities are biased (Diaz-Ramos et al., 


1996).   
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(Stevens Co.), Pomeroy (Garfield Co.), and Winthrop (Okanogan Co.). These sites were selected because 


of close proximity to nearby FFR lands in northeast, southeast, and north-central Washington, and 


because of their long data record.  The time period of these data was 1958-2008. 


Results 


Non-Temperature Variables 


Overall mean percent canopy closure was 76% which included two sites with either burned or grassy 


riparian vegetation (percent canopy at each <10%).  Range of percent canopy closure for the conifer, 


deciduous, or shrub riparian vegetation types were similar (Figure 5). 


The GIS-derived catchment characteristics showed relatively narrow distributions (Table D1; Figure D1).  


An estimated 75% of catchment areas were less than 2800 ha (mean: 2751 ha).  Seventy-five percent of 


downstream station elevations were less than 1300 m (mean: 844 m).  Mean catchment slope was 4.8 % 


(SD: 1.7), increasing by about 1% at the 75% CDF value for the sample. 


Habitat variables were also relatively uniform (Table D1; Figures D1, D2).  Only channel gradient and 


counts of LWD jams had ratios of the 95% CDF to mean value > 2.5 (i.e., 2.5x the mean value).  CDFs 


and summary statistics are compiled in Appendix D. 


Temperature Variables15 


The median value for Tmax at the downstream locations was 16.7 
o
C and 15.9 


o
C in 2007 and 2008, 


respectively (Table 6; Figure 6).  The 7Tmax values were slightly less with a median of 16.1 
o
C and    


14.9 
o
C in 2007 and 2008, respectively.  Water temperature in 2007 was slightly warmer at both the 


upstream and downstream sites, with the more pronounced difference at the downstream site.   Mean 


7Tmax was 0.7 
o
C warmer in 2007 than 2008 at the upstream location (p > 0.29) and 1.30 


o
C warmer at 


the downstream location (p < 0.05, Table 7).   


The median D_Tmax, difference in Tmax between upstream and downstream monitors, was 0.4
o
C in 


2007 and 0.2
o
C in 2008.  D_7Tmax values, the upstream-downstream difference in the 7Tmax, were 


similar to D_Tmax with median values of 0.4°C and 0.2°C in 2007 and 2008, respectively.   No 


significant difference (p > 0.05) between 2007 and 2008 was seen in either metric (Table 7). 


Mean Air_Max was 1.7 °C higher (p < 0.01) in 2007 and mean Air_7Tmax was 1.8 °C higher (p < 0 .05) 


in 2007 than 2008 (Tables 6 and 7).   


Air temperature data collected (1958-2008) from Chewelah, Pomery, and Winthrop show that 2007 was 


warmer than 2008 at all three locations and that July temperatures exceeded the 75percentile of the 


historical record at both Chewelah and Winthrop.  The average maximum daily July air temperature at 


Chewelah, Pomeroy, and Winthrop ranged from 3.0 to 6.7 
o
C higher in 2007 than 2008 (Figure 8). 


                                                      
15


 CDFs for upstream 7Tmax, downstream 7Tmax, and D_Tmax were similar to the corresponding CDFs for Tmax and so are 


omitted to limit the number of figures. 
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Both Tmax and 7Tmax at the downstream location were significantly (p < 0.05) correlated with air 


temperature and canopy cover.  Negative correlations were also observed between stream temperature and 


two measures of LWD, and a positive correlation was observed with catchment area. No other significant 


(p<0.05) correlations with stream temperature were observed.   


Discussion 


Stream temperature 


In 2007, the observed landscape-scale, mean maximum daily stream temperature at the downstream 


stations was 16.7 °C (95% CI: 16.0-17.4 °C).  In 2008, a climatically cooler year, mean maximum daily 


stream temperature at the same monitoring locations declined to 15.7 C (95% CI: 15.1- 16.4 °C).  A Wald 


F test indicated a significant change in the CDF.  Study reaches overall showed a tendency to be warmer 


in 2007 but no significant difference between years was seen in the in the CDFs of the degree of warming 


(p > 0.05).  The intent of the study was not to tie climate to stream temperature, but results suggest a 


climatically warm year has the potential to influence average stream temperature by at least 1°C. 


The finding that temperature metrics and descriptive non-temperature variables were generally 


uncorrelated suggests that upstream reaches may not have been characterized adequately, methods used to 


measure habitat variables may have been overly simplified, or that the metrics measured have little effect 


on stream temperature at the reach-scale.  Again, the correlation of stream temperature with non-


temperature variables was not a goal of the study.  The analysis was requested by a reviewer during the 


project development.  


Implementation 


The rate of site rejection was high relative to other studies (Hayslip, et al., 2004; Herger and Hayslip, 


2000; Merritt et al., 1999).  However GRTS designs allows rejection rates to vary.  What is critical is that 


randomization and matching between spatial dispersion of the target population and the sample be 


maintained. 


As the results show, GRTS offers robust methods permitting inference in the presence of errors to the 


sampling frame.  However, both study design and scope of inference were weakened by unanticipated 


difficulties in implementation; the former by disturbance of the design-based spatial balance of the target 


population (Figure 9a), and the latter from bias introduced against sampling SFLO lands, which dominate 


the sample (Figure 9b).  In this particular application of GRTS, the largest landowner class in the 


population (small forest landowners) rarely agreed to participate in the study (Figure 9b).  Without re-


sampling, complete correction is not possible. The remedy, in future efforts, is to replace excluded sites 


on an ownership-for-ownership basis until the target sample size is reached.  However, if access to SFLO 


parcels is restricted, then access inherently constrains random sampling approaches to characterize Forest 


Practices regulated lands by GRTS methods or otherwise.  A separate effort may be necessary to 


adequately sample SFLO lands.  If the appropriate stratification is by ownership or management regime, 


approximate surrogates such as elevation do not really help.  Also to consider is whether SFLO lands 


within the FFR lands domain meet the FFR land definition because many are mixed (forestry and 


agriculture) land use.  However, this was beyond the scope of this project to evaluate. 
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Several other sources of uncertainty interfere with inference to the target population, but differ in their 


impact (Table 9).  Misclassification of ownership, for example, can occur if parcels mix land uses (e.g. 


agricultural and forest lands), if parcels are undergoing transfer of ownership, or if gaps exist in the data 


derived from tax records. With careful review this error can be minimized.  The impact on inference to a 


non-stratified target population would be slight.  Misclassification of waters as Type N, or Type N waters 


as Type F, is also a possibility.  This error, which can be introduced both before and during sampling, can 


alter the scope of inference.  However its impact is also expected to be slight given on-site stream type 


evaluations.  Potentially of much greater impact is inclusion of non-target waters in the sample frame 


(Table 3).  This is likely to affect the length of stream within the sample frame rather than the areal extent 


of the sample frame.  Conversely, how many Type F waters were excluded by the target population 


definition is unknown.  No design can evaluate resource fractions excluded from sample frames.   


Several analysis options for this study are possible, depending somewhat on underlying assumptions one 


is willing to accept (Table 9).  Key in this study is whether the SFLO class is sufficiently unique in its 


management effects or position on the landscape to differ in the conditions of the stream and channel 


variables studied.  If not, then the near complete non-participation by SFLOs can be overcome.  That is, 


ownership is an irrelevant stratification imposed on an underlying uniform resource.  However, 


differential loss of sites can also potentially disturb the underlying design-based spatial dispersion of the 


sample relative to the target population.  Taken together, all ownerships combined (Figure 9a) might seem 


to approximate the distribution of the target population.  Taken ownership by ownership, the impact of 


undersampling the SFLO class becomes apparent—near 100% loss of the majority lands class (Figure 


9b).  This population inference best applies to PUB and IND ownership classes.   


Also of significance is how to treat the 161 sites of indeterminate target status because they could not be 


visited.  Ratios derived from sampling can be used to estimate the proportion of indeterminate sites which 


are actually part of the target population.  This is the route used to arrive at the final scope of inference.  


 Using the hydrologic definition developed from available linework for a sampling frame consisting of 


Type F/S streams on eastern Washington FFR lands (Table 2), the frame length was 7224 km (Table 9, 


Case 1). This assumed that all sites were target.  However, sampling established that at least 155 sites in 


the sample were misclassified and were actually non-target (i.e.were misclassified as Type F/S).  


Accounting for these sites reduced the scope of inference (estimate of actual Type F stream kilometers) to 


4747 km (Case 2).  This would hold if there were no other cases of non-target sites in the sample.  


However, there were 161 indeterminate sites.  Case 3 factors in these indeterminate sites by using ratios 


of target:non-target sites determined during the sampling to estimate the proportion of the full sample 


which are actually part of the target population.  This reduces the scope of inference to 2284 km (Case 3).  


Case 4 takes the process one step further by incorporating stratification by ownership, i.e. uses analogous 


calculations to estimate the proportion of target sites by ownership class.  The scope of inference for Case 


4 is 1786 km, or approximately 25% of the original sample frame of 7224km.  Case 4 can be viewed as a 


conservative estimate and GRTS allows that such stratification can be accounted for in calculations of 


inference.   
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Conclusions 
Study objectives were thus only partially met.  CDFs were estimated for stream temperature, in-channel 


physical variables, and canopy cover.  The estimate of kilometers of Type F/S streams was reduced from 


7224 to 4747 km because of misclassified stream segments on the hydrography layer.  Target population 


inference was reduced in scope to 1786 km due largely to lack of permission to access study sites on 


small forest landowner properties (Table 9).  The scope of inference (1786 km of stream) is 37% of the 


estimated actual stream length and is weakened by lack of access to a large proportion of the target 


streams. Though the distinction between areal extent of the target population (eastside FFR lands) vs. 


length of target population (length of fish-bearing stream) should be noted, the scope of inference is a 


function of the underlying assumptions.   


However, it is noted that GRTS, despite implementation errors, was sensitive enough to detect a shift in 


the regional stream temperature distribution due to higher summer temperatures in 2007.   


Recommendations 


1. Better communication with and cooperation from small forest landowners will be needed to gain 


access to these streams in a timely manner.   


2. Strict adherence to the site selection protocols during implementation. 


3.   EPA should guide the planning, implementation, and analysis of any future application of 


probability sampling to fully realize the potential of GRTS designs. 
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Tables 
  


Table 1:  GIS layers and definitions used in development of the GRTS-based, statewide master sample 


drawn by U.S. EPA, NEERL, for Washington state in 2006, and its application to surface waters east of 


the Cascade Crest, Washington, characterized as Type F/S . 


 


 


Characteristic 


 


Master Sample 


 


Partition 


 


  1 


 


2 


 


target population 


 


all digitized streams 


and rivers 


 


 


all digitized streams and 


rivers 


 


 


Type F waters
d
 


domain statewide Eastern Washington
b
, FFR 


Lands
c
 


Eastern Washington
b
, 


FFR Lands
c
 


 


sample frame 1:24,000 linework
a
 


 


same same 


hydrographic 


length, km 


 


387,235 37,428 7,070 


no. of sites 387,237 


 


37,695 7,224 


inclusion 


probability 


~1  
(range 0.999-1.001) 


 


-- -- 


hydrographic 


density 


varies
e
  varies


e
  varies


e
  


    


   


no. sites evaluated 


initial weighting 


 


471 


15.338 


    


    
aWRIA and county shapefiles, as known 2005 
beast-west dividing line, 1999 (DNR); revised and incorporated in forest practices rules, 2002 
cresult of combining CMER lands, state legal cadastral coverage, and other coverages, as known 2007 
dforest practices model export (FP_MDLEXP_CD), Type F1-F8, as known 2006 
ebase linework: USGS 7.5 minute topo quads statewide; forest lands linework updated from aerial  
  photography, 1990s 
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Table 2:  Percent of total stream length within the target domain vs. percent of initial sample points, by 


waters sub-type, showing that after sampling proportions of Type F sub-types were largely preserved.  


Stream types were summarized from Washington hydrography GIS data.  The target population was Type 


F/S waters within the FFR lands domain east of the Cascade Crest, Washington state. 


    


Sub-


type 


definition % stream length, 


Eastern WA FFR 


Lands, Type F 


 


% initial sample, 


Eastern WA FFR 


Lands 


    
F1 fish habitat 


 


91.7 92.5 


F2 unmodeled; no DEM-to-stream match; field 


survey/former water type indicates fish use/habitat 


  0.9   0.7 


F3 interior arc of Type F impoundment 


 


  1.6   1.5 


F4 mapping anomaly such as irrigation canal; former 


water type indicated fish use/habitat 


  0.2   0.2 


F5 diversion waters or former Type 2 waters 


 


  4.8   4.4 


F6 fish use/habitat, added after type model 


implementation 


  1.0   0 


F7 model override; data indicate fish use/habitat 


upstream of modeled end-of-fish habitat 


<0.1   0.7 


F8 outside of modeled area; former water type was fish 


use/habitat 


 


<0.1   0 


    
Source:  Metadata, Washington State Water Course Hydrography  
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Table 3:  Counts and percentages of the evaluated sample (n=471) associated with reasons for rejection or 


inclusion as GRTS-derived, randomly selected stream temperature-monitoring sites.  The target 


population was Type F/S waters within the FP regulated lands domain east of the Cascade Crest, 


Washington state.  Data collected during initial implementation of Extensive Riparian Status and Trends, 


2007. 


 


 


Reason 


code 


no. of 


sites 


% evaluated 


sample 


 


Definition 


    


ID 28 5.9 


 


landowner not identified 


LD 11 2.3 


 


landowner declines 


NR 113 24.0 


 


no response from landowner 


OL 


 


59 


 


12.5 


 


other (non-FFR, non-forest) lands 


OW 155 32.9 


 


non-target (non-Type F) waters  


TN 48 10.2 


 


target not sampled 


TS 50 10.6 


 


target sampled 


UK 


 


7 1.5 reason for rejection unknown 


 


Total 


 


471 
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Table 4:  Summary of sites in the evaluated sample (n=471) by reason for rejection or inclusion, and by 


land ownership class, showing differential loss of sites in the SFLO class.  The target population was 


Type F/S waters within the FFR lands domain east of the Cascade Crest, Washington state.  Data 


collected during initial implementation of Extensive Riparian Monitoring and Trends, 2007. 


 


 


Reason 


code 


 PUB IND SFLO 


 


Note 


 


ID 


    


  4 


   


  5 


   


  19 


 


LD    0   0   11  


NR    3   3 107 Affects SFLO class, mainly 


OL  15   5   39  


OW  14 29 112 Affects all ownership classes 


TN  22 23     3  


TS  21 26     3  


UK    0   6     1  


      


 Sum 79 97 295 


 


 


 % of sample 


 


16.8 20.6 62.6  


 Success rate 27% 27% 1%  
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Table 5: Definitions of catchment-scale and reach-scale non-temperature variables used by the Extensive 


Monitoring application of the statewide GRTS master sample to eastern Washington, 2007. 


 


Variable Definition Source Metric analyzed 


(per catchment) 
 


basin area 


 


 


modeled planographic runoff  area (ha) above 


downstream sampling point; Model: Hydrologic 


Modeling Extension, Spatial Analyst, ArcView 3.2 


 


 


30 m DEM 


WA 


hydrography 


 


as defined 


basin slope modeled cell slope (%) of catchment surface above 


downstream sampling point; Model: Surface tool, 


Spatial Analyst, ArcView 3.2; extent is basin area. 


 


30 m DEM,  


WA 


hydrography 


average 


elevation 


 


value of grid cell (m) at downstream sample point 30 m DEM as defined 


bankfull width
5
 horizontal distance (m) either between upper scour 


lines on opposite banks or tops of banks, perpendicular 


to flow 


 


on site mean
1
 


wetted width
5
 horizontal distance (m) between points on opposite 


banks, perpendicular to flow, at which substrate 


particles are no longer surrounded by free water 


 


on site mean
1
  


wetted depth
5
 vertical distance (cm) between substrate and stream 


surface, perpendicular to substrate 


 


on site mean
2
  


thalweg depth maximum wetted depth (cm) 


 


on site mean
1
  


gradient gradient (%) measured between successive transects 


using a clinometer and flagged height pole 


 


on site mean
3
 


aspect direction (degrees) perpendicular to valley floor slope 


as determined by compass at downstream sample point 


 


on site as defined 


canopy cover no. of quarter concave densiometer cells >50% center-


shaded,  as read at center of bankfull channel 


 


on site mean
4
 


riparian vegetation category of dominant riparian vegetation: CONIF= 


coniferous; DECID=deciduous; SHRUB=shrub; 


GRASS=grass; BURNED=recent fire  


 


on site Category 


large woody debris
5
 no. of dead, non-self supporting pieces of wood >10cm 


diameter and >2 m length, intersecting the bankfull 


zone. DOWNED=modifying flow at bankfull; 


SUSPENDED=above flow at bankfull; JAM=10+ 


grouped, touching pieces of qualifying wood 


 


on site count / 100 m 


    
1  6 transects, 1 measurement each 
2  6 transects, 5 equally spaced measurements per transect: left bank, left center, center, right center, right bank 
3  5 sub-reaches, 1 measurement each 
4  6 transects, 4 readings per transect: river left, river right, upstream, downstream; corrected to percent 
5  adapted from Schuett-Hames et al., 1999a, 1999b 
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Table 6:  Estimated 25%, 50%, and 75% CDF values for several temperature metrics, along with 


associated means as calculated using the R package spsurvey, where n = number of cases associated with 


a given percentile of the CDF and a given metric.  Means (SE) are also reported.   The annual period of 


analysis was July and August.  The target population was Type F waters within the FFR lands domain 


east of the Cascade Crest, Washington state.  Data were collected from GRTS-derived, randomly-selected 


monitoring stations during the Phase I implementation of Extensive Riparian Status and Trends. 


  
year of 


data 


collection 


 


matrix metric no. of 


responses 


mean 


(SE) 


minimum estimate, 


25%  


(CDF) 


estimate, 


50% 


(CDF) 


estimate, 


75% 


(CDF) 


maximum 


 


2007 


 


air  


 


air_Tmax 


 


47 


 


31.0 
(0.5) 


 


15.2 


 


27.5 
(n=12) 


 


32.1 
(n=24) 


 


33.3 
(n=34) 


 


44.5 


  air_7Tmax 47 28.3 
(0.5) 


14.5 25.4 
(n=12) 


28.9 
(n=23) 


31.1 
(n=34) 


40.6 


 water upTmax 43 15.9 
(0.3) 


8.0 14.3 
(n=10) 


16.0 
(n=22) 


17.7 
(n=32) 


22.6 


  up7Tmax 43 15.4 
(0.3) 


7.7 13.7 
(n=11) 


15.6 
(n=22) 


17.0 
(n=32) 


21.5 


  dsTmax 43 16.7 
(0.4) 


8.7 15.0 
(n=11) 


16.7 
(n=22) 


18.7 
(n=32) 


22.7 


  ds7Tmax 43 16.1 
(0.3) 


8.4 14.3 
(n=11) 


16.1 
(n=22) 


17.8 
(n=32) 


21.5 


  D_Tmax 39 0.8 
(0.2) 


-1.0 0.1 
 (n=9) 


0.4 
(n=19) 


0.8 
(n=29) 


6.5 


  D_7Tmax 39 0.7 
(0.2) 


-1.0 -0.04 
(n=9) 


0.4 
(n=19) 


0.7 
(n=29) 


6.4 


2008 air air_Tmax 37 29.3 
(0.7) 


17.9 26.4 
(n=9) 


29.0 
(n=19) 


31.9 
(n=28) 


48.9 


  air_7Tmax 37 26.6 
(0.7) 


16.2 23.4 
(n=9) 


26.2 
(n=19) 


29.3 
(n=28) 


43.4 


 water upTmax 41 15.5 
(0.3) 


7.5 14.1 
(n=10) 


15.8 
(n=21) 


17.2 
(n=31) 


21.3 


  up7Tmax 41 14.6 
(0.3) 


7.4 13.0 
(n=10) 


14.9 
(n=21) 


16.2 
(n=31) 


20.6 


  dnTmax 45 15.7 
(0.3) 


8.3 14.2 
(n=11) 


15.9 
(n=23) 


17.2 
(n=34) 


21.0 


  dn7Tmax 45 14.8 
(0.3) 


8.0 13.2 
(n=11) 


14.9 
(n=23) 


16.3 
(n=34) 


19.9 


  D_Tmax 39 0.3 
(0.2) 


-2.4 -0.03 
(n=8) 


0.2 
(n=18) 


0.5 
(n=29) 


4.2 


  D_7Tmax 39 0.3 
(0.1) 


-1.5 0.01 
(n=9) 


0.2 
(n=19) 


0.5 
(n=29) 


 


3.7 
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Table 7:  Between-year comparisons of cumulative distribution functions for selected water temperature 


metrics.  Data collection years were 2007 and 2008.  The annual period of analysis was July and August.  


The target population was Type F/S waters within the FFR lands domain east of the Cascade Crest, 


Washington state.   


 


 
matrix station 


location 


metric change in 


means
*
 


 


Wald F 


 


p-value 


water upstream Tmax 0.46 0.788 0.459 


  7Tmax 0.73 1.136 0.327 


 downstream Tmax 0.99 1.250 0.292 


  7Tmax 1.25 3.219 0.045 


      


 difference D_Tmax 0.49 1.924 0.154 


  D_7Tmax 0.43 1.286 0.283 


      


air downstream air_Tmax 1.69 5.062 0.009 


  air_7Tmax 1.79 4.183 0.019 


 


      
*informational detail from Table 6 and not given by the test 


      


 


 


Table 8:  Summary of significant correlations between temperature metrics studied and non-temperature 


variables.  Correlations are Pearson correlations, reported with and without Bonferroni correction for 


multiple comparisons.  Data were collected during initial implementation of Extensive Riparian Status 


and Trends, Washington state, 2007. 


 


 


 
temperature  


metric
a
 


correlate correlation 


coefficient 


 


p-value
b
 n p-value 


 


Tmax 


 


air_Tmax 


 


0.59 


 


<0.001 


 


42 


 


<0.001 


 percent canopy -0.44   0.060 42   0.004 


 LWD, suspended -0.31   0.783 42   0.046 


            jams -0.40   0.138 42   0.008 


 catchment area 0.34   0.449 42   0.026 


      


7Tmax air_Tmax 0.59 <0.001 42 <0.001 


 percent canopy -0.43   0.075 42   0.004 


 LWD, suspended -0.31   0.831 42   0.049 


            jams -0.40   0.143 42   0.008 


 catchment area 0.34   0.500 42   0.029 


      
a downstream stations  


b Bonferroni correction for multiple comparisons  
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Table 9:  Casewise consideration of how assumptions can influence scope of inference (km of stream) in 


GRTS-based designs, using data from ERST Type F, 2007. Data were collected during Phase I 


implementation of Extensive Riparian Status and Trends, Washington state. 


 
Properties Case 1 


 


Case 2 Case 3 Case 4 


 


Sample frame 


 


7224 km 


 


7224 km 


 


 


 


7224 km 


 


7224 km 


Conditions all sites are target 


 


 


mix of target and 


non-target 


 


mix of target and 


non-target 


mix of target and 


non-target 


 no loss of sites 


 


loss of sites 


completely at 


random 


 


loss of sites 


completely at 


random 


differential loss of 


sites 


 no ownership strata no ownership strata no ownership strata strata by ownership  


 


  if non-target = 155 


sites in sample, then 


reduction in sample 


frame: 


if target = 98 sites in 


sample, then 


estimated number of 


indeterminate sites 


that were target: 


 


estimated target sites 


using similar 


calculation for PUB,  


IND, and SFLO 


separately: 


   98/310*161 = 50.897 


 


 


   estimated target:  


   98 + 50.9 = 148.9 


 


116.5 


Inference scope
a
  (471-155)/471 * 


7224 


 


148.9/471 * 7224 116.5/471 * 7224 


 7224 km 4847 km 


 


2284 km 1786 km 


 100% of original 


sample frame 


67% of original 


sample frame 


 


32% of original 


sample frame 


25% of original 


sample frame 


     
a spatial scope of domain and length or type of resource . 
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FIGURES 
 


 


 


Figure 1:  Relationships among components of compliance, effectiveness, and validation monitoring tiers.  


Intensive monitoring links (shown as dotted lines) fine-scale information determined from individual 


prescriptions and large-scale, long-term trends in resource conditions determined by extensive monitoring 


(modified from Benkert et al., 2002). 
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a) 


 


b) 


Figure 2:  a)  Spatial dispersion of sampling sites evaluated during implementation of ERST Eastside 


Type F, Phase I, 2007.  Shaded symbols correspond to sites which were sampled (n = 50).  Unshaded 


symbols correspond to sites which were rejected (n = 421); b)  Associated aspects of study reaches.  Each 


unique aspect value is represented by a point plotted at radial distance = 1.  Cases in which a given aspect 


was common to more than one study reach are represented by points plotted at radial distance = 0.8. 


Sample source: Generalized Random Tessellation Stratified (GRTS) probability sample draw for 


Washington State. 
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Figure 3:  Date range of temperature monitoring station installations, 2007.  Nineteen sites were sampled 


after June 30, the planned date for full deployment. 


 


Figure 4:  Percent riparian canopy by category of riparian vegetation encountered along  study reaches 


above 50 GRTS-derived, randomly selected temperature monitoring stations.  Box plots show medians, 


extremes, quartiles, and outliers.  Riparian canopy levels were similar among coniferous, deciduous 


hardwood, and shrub vegetation categories. The target population was Type F/S waters within the FFR 


lands domain east of the Cascade Crest, Washington state.   
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Figure 5:  Cumulative distribution function and confidence limits for percent riparian canopy cover 


measured along  ~300 m study reaches above 50 GRTS-derived, randomly selected temperature 


monitoring stations.  The target population was Type F/S waters within the FFR lands domain east of the 


Cascade Crest, Washington state.   


 


 


 


 


 


 


 


 
a)      b) 
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c)      d) 


 
e)      f) 


 


Figure 6: Cumulative distribution functions and 95% confidence limits for water temperature metrics 


from GRTS-derived, randomly selected stream temperature monitoring stations.  Panels a) and b) show 


daily maximum temperature at the upstream end of ~300 m study reaches.  Panels c) and d) show daily 


maximum temperature at the downstream end of study reaches. Panels e) and f) show differences (per 


site) between upstream and downstream daily maximum temperatures.  The target population was Type 


F/S waters within the FFR lands domain east of the Cascade Crest, Washington state.   
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Figure 7:  Cumulative distribution functions and 95% confidence limits for July-August air temperatures 


from GRTS-derived, randomly selected monitoring stations.  Data are: a) mean maximum air temperature 


in 2007 (n = 47), and b) mean maximum air temperature in 2008 (n = 37).  The target population was 


Type F/S waters within the FFR lands domain east of the Cascade Crest, Washington state.   
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Figure 8:  Distribution of mean values of the maximum July air temperatures, 1958-2008, for three 


locations in Eastern Washington.  Red dots indicate July 2007 mean daily maximum air temperatures for 


these locations.  Blue dots indicate July 2008 mean daily maximum air temperatures for these locations.  


July 2007 was warmer than July 2008, exceeding the seventy-fifth percentile of the historic record at 


Chewelah and Winthrop. 
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a) 


 
b) 


 


Figure 9:  Effect on spatial dispersion of sampling sites evaluated due to differential loss of SFLO 


holdings during implementation of ERST Type F/S, Phase I, 2007-08, showing:  a) the evaluated sample 


(n=471) and b) sites of data collection (n = 50).  Data are color-coded by ownership:  red = public (PUB), 


green= industrial (IND), black = small forest landowner (SFLO).  Unshaded symbols in b) correspond to 


sites which were not sampled (n = 421).   
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Appendix A:  ERST timeline and modules 
 


 


 


 


 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
Figure A1:  Project implementation schedule.  Data collection for westside Type F/S and Type Np ERST 


began spring 2009 and was completed spring 2010.  The eastside Type Np project is not scheduled at this 


time.   Phase II monitoring implementation has not yet begun. Water types:  F = fish bearing, S = 


shorelines, Np = non-fish-bearing and perennial (from Ehinger et al., 2007) 


 


EXTENSIVE RIPARIAN STATUS AND TREND 


MONITORING PROGRAM-Temperature 


 


Westside Type Np  


Phase I- Baseline Status 2008-09 


 Phase II- Trend Monitoring-TBD 


 
Westside Type F/S  


Phase I- Baseline Status 2008-09 


 Phase II- Trend Monitoring-TBD 


 
Eastside Type Np  


Phase I- Baseline Status-TBD 


 Phase II- Trend Monitoring-TBD 


 
Eastside Type F/S  


Phase I- Baseline Status 2007-08 


 Phase II- Trend Monitoring-TBD 
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Appendix B: Overview, Generalized Random Tessellation 
Stratified (GRTS) survey design and sampling frame 
construction 
The generalized random tessellation stratified (GRTS) probability sampling developed by U.S. EPA for 


the Environmental Mapping and Assessment Program (EMAP; see 


http://www.epa.gov/nheerl/arm/designing/design_intro.htm) treats variability as intrinsic to natural 


resource indicators.  Rather than attempt to remove or control for this variability, GRTS reports 


proportions of the resource, relative to the range of variability observed, as cumulative frequency 


distributions (CDFs).  Also, significantly, this means GRTS is not constrained by a need for experimental 


controls.  Instead, analogously, a single application of GRTS describes the resource, as currently known, 


with associated confidence bands.  Trend in resource condition follows from subsequent implementations 


of GRTS, as change between successive CDFs
16


.  As would be anticipated, GRTS easily adjusts to 


evaluating inter-annual variation:  repeated monitoring at fixed sub-sets of sites.  


Probability samples have the following distinct features: 


 each member of a target population has an inclusion probability > 0 (Stevens and Jensen, 2007); 


 randomization allows statistically valid inferences from samples to populations (Overton et al., 1990; 


Diaz-Ramos et al., 1996); 


 inference to population results from design rather than statistical model (e.g. Smith, 1976; Hansen et 


al., 1983);  


 apply to any point (i.e., discrete), linear, or areal (i.e., extensive) natural resource at a range of spatial 


scales (Diaz-Ramos et al., 1996);  


 translates population definition into a population frame;  


 estimate status, trend, or change in selected indicator with known confidence (Overton et al., 1990; 


Stevens, 1994);  


 estimates are free from selection bias if implemented as designed (e.g., Stevens and Jensen, 2007);  


 theoretical justification for estimates is well-established Horvitz-Thompson Theorem (Horvitz and 


Thompson, 1952);  


 Can be very specific with respect to what and where to sample and how to analyze the data (i.e., 


probability structures of sampling and analysis must match (Diaz-Ramos et al., 1996)). 


 


Probability samples, implemented as designed, are representative of target populations, free of sampling 


bias, and useful for describing status and trends of resources at various spatial scales.  These strengths are 


realized with sequential implementations of GRTS, which, if successful, offers additional advantages:   


1) effectively increase sample size and trend detection power,  


2) more precise estimates than equally-sized simple random sample because it incorporates the target 


population spatial structure (i.e., spatial balancing) (Stevens and Jensen, 2007);  


3) alternative to modeling for scaling stream temperature to landscapes;  


4) informs the need for states to periodically report status of impaired surface waters (EPA, 2010);  


5) analyses adaptable from equi-probability to variable probability after sampling is complete.  Loss of a 


                                                      
16


 Sensitivity of resource evaluation methods used and whether detected changes are ecologically meaningful are 


external to GRTS. 
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sampling site, common to natural resource studies, may thus be overcome
17


;  


6) the spatial density pattern of sample is matched to that of the resource (i.e., reverse hierarchical 


ordering; Stevens and Olsen, 2001).   


Conversely, there are tradeoffs.  Population frame and sampling frame (see Appendix B) definitions must 


be sufficiently rigorous to minimize bias or contamination of estimates.  That is, inclusion probabilities 


for undetected elements of a target population are zero.  Also, sampling effort rises geometrically with 


increasing study complexity—a consideration even without stratification as random selection from the 


target population does not guarantee normal distributions of other associated variables.  And, notably, 


what resulting data, such as stream temperature, represent must be considered, as do sample size and 


evaluation methods for sufficient precision and confidence in the resource estimate to match study 


objectives.  Lastly, data must be analyzed with the R
18


 statistical package. 


 


 


 


 


Figure B1:  Generalized GRTS sampling frame construction showing relationship of the target population 


to frame and sampling imperfections
19


.  


GRTS Assumptions
20


 


                                                      
17


Non-target sites in a GRTS sample can be replaced by evaluating each next site in the sequence (assuming a 


sufficient oversample) until base sample size is achieved.  Random spatial dispersion is thus maintained.  However 


site replacement must be sufficiently described to a) correctly adjust survey design weights, b) account for any 


resulting selection stratification, c) account for any resulting unequal probability of selection.  Inaccuracies will 


affect computation of estimates of characteristics for target populations.  


 


18
 www.r-project.org 


19
 http://www.epa.gov/nheerl/arm/designpages/monitdesign/targetpopframe.htm 


20
 Aquatic Resources Monitoring, U.S. EPA, accessed 09 August 2011 


http://www.epa.gov/nheerl/arm/analysispages/analysisadjwts.htm 
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 estimates from sampled sites apply to sampled population with no additional assumptions 


 estimates from sampled population apply to remainder of target population within sample frame only if 


candidate sites are skipped independent of site characteristics (missing completely at random) 


 remainder of target population outside sample frame of same characteristics as sampled population 


 


Under these conditions initial design weights need no adjustment unless base sample size and design 


sample size differ. 
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Appendix C: ERST archive content, Phase 1 Type F/S Eastern WA 
 


Location:  Washington Dept. of Ecology, Olympia, WA 


 Recipient: Environmental Assessment Program 


 Retention: compliance with agency policies 


 Contact:   


Archive content.  Includes available meta-data. 


 


Category Description Format Author 


 
GRTS sample draw    


 design .pdf EPA 


 WA hydrography, 24k arc DNR 


 statewide master sample .shp EPA 


Evaluated sample    


 CMER/ FFR lands, East .shp mixed 


 WA east-west divide .shp DNR 


  Site list spreadsheet mixed 


 Site evaluation orthos .pdf mixed 


 Site validation forms spreadsheet mixed 


 Type F/S (n=471) .shp ECY 


 Scanned data sheets, per site .pdf ECY 


Analysis and Results    


 all raw data, temperature, 2007-2008 .mdb ECY 


 all raw data, other variables, 2007-2008 .mdb ECY 


 results summary .syd ECY 


Misc    


 method development  varies mixed 
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Appendix D: Secondary results, including general catchment 


characteristics and habitat variables 
Table D1:  Estimated 25%, 50%, 75%, and 95% CDF values for catchment-scale and habitat variables, 


with number of cases in parentheses, as calculated by the R package spsurvey, where n =  number of cases 


associated with a given percentile of the CDF and a given variable, Type F/S.  Means (se) are also 


reported.  Data were derived from GIS layers and 300 meter study reaches above 50 GRTS-derived, 


randomly-selected temperature monitoring stations.  Data were collected during the initial implementation 


of  Extensive Riparian Status and Trends, Washington state. 


variable no. of  


responses 


 


mean minimum estimate, 


25% 


(CDF) 


estimate, 


50%  


(CDF) 


estimate, 


75% 


(CDF) 


estimate, 


95% 


(CDF) 


maximum 


 


catchment area, 


ha 


 


50 


 


2751 


(567) 


 


17 


 


471 


(n=13) 


 


917 


(n=25) 


 


2706 


(n=38) 


 


10031 


(n=48) 


 


24041 


station 


elevation, m 


50 845  


(25.7) 


314 696 


(n=12) 


796 


(n=24) 


946 


(n=36) 


1284 


(n=47) 


1690 


catchment 


slope, % 


50 4.8 


(0.2) 


1.9 3.4  


(n=13) 


4.6  


(n=23) 


5.8  


(n=36) 


7.4  


(n=47) 


10.2 


bankfull width, 


m 


50 7.7 


(1.6) 


1.9 3.1  


(n=12) 


4.3  


(n=25) 


7.3  


(n=37) 


18.4 


(n=47) 


87.7 


channel 


gradient, % 


50 6.0 


(0.7) 


0.0 1.6  


(n=12) 


4.0  


(n=24) 


8.3  


(n=37) 


18.0 


(n=47) 


24.4 


thalweg, m 50 0.23 


(0.02) 


0.0 0.14 


(n=12) 


0.22 


(n=23) 


0.31 


(n=37) 


0.42 


(n=47) 


0.60 


wetted width, 


m 


50 3.0 


(0.3) 


0.6 1.5  


(n=12) 


2.2  


(n=24) 


3.1  


(n=37) 


7.6  


(n=47) 


13.9 


LWD, down 50 27.8 


(2.7) 


0.3 14.2 


(n=12) 


22.2 


(n=24) 


30.5  


(n=37) 


64.8 


(n=47) 


124.7 


LWD, 


suspended 


50 5.7 


(0.8) 


0.0 1.0  


(n=11) 


3.9  


(n=24) 


7.8  


(n=37) 


12.8 


(n=47) 


48.0 


LWD, jams 50 1.2 


(0.2) 


0.0 0  


(n=23) 


0.3  


(n=23) 


1.8 


 (n=36) 


4.0  


(n=47) 


5.7 


LWD, total 50 33.5 


(3.1) 


0.3 16.8 


(n=12) 


27.6 


(n=23) 


38.5 


(n=37) 


71.7 


(n=47) 


134.0 
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a)      b) 


 


 
 


c)       


 


Figure D1:  Cumulative distribution functions and 95% confidence limits of characteristics above or at 50 


GRTS-derived, randomly selected temperature monitoring stations.  The target population was Type F/S 


waters within the FP regulated forestlands domain east of the Cascade Crest, Washington state.  Data are: 


a) planographic catchment area above monitoring station locations, b) elevation estimated from 


coordinates of the monitoring station using a 30 m DEM, and c) mean catchment slope of catchment area 


upstream of monitoring station locations. Estimates were calculated using R v. 2.12 and the R package 


spsurvey.  Years of data collection were 2007 and 2008. 
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a)      b) 


 


 
c)      d) 


 


 
 


e)      f) 
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g)      h) 


 


Figure D2: Cumulative distribution functions and confidence limits for habitat variables measured along 


300 m study reaches above 50 GRTS-derived, randomly selected temperature monitoring stations.  The 


target population was Type F/S waters within the FP regulated forestlands domain east of the Cascade 


Crest, Washington state.  Data are: a) mean bankfull width, b) mean channel gradient, c) mean thalweg 


depth, d) wetted width, e) mean count of down, large in-channel wood, f) mean count of suspended, large 


in-channel wood, g) mean count of in-channel, large wood jams, h) mean count of all categories of in-


channel large wood inventoried. Years of data collection were 2007 and 2008. 
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Appendix E:  Inventory of temperature data gaps and data 
summaries  
 


Table E1:  Inventory of data gaps for temperature monitoring locations. Locations with < 30 days data, 


from a) July 1-Aug 31, 2007, or b) July 1-August 31, 2008, are marked with ‘X’, followed by the reason 


for the data gap.  Locations missing some data from this period are marked with ‘x’, followed by the 


reason for the data gap.    


a) 


Site # Air Temperature                Water Temperature 


Downstream Upstream 


 


1441 


 


X- missing 


 


X- missing 


 


X- dry channel 


2014   X- low flow 


3256 X- missing X- dry channel x- dry channel 


4132  X- dry channel X- dry channel 


4179   X- dry channel X- no channel 


4348 X- missing X- low flow  


4718  x- dry channel x- dry channel 


13153  X- dry channel X- dry channel 


13534  X- low flow  


15327  x- low flow  


15440  X- low flow  


16380 x- found in water  X- low flow 


20020 x- found in water  X- low flow 


23562   x- dry channel 


 


Total locations 


with >30 days 


data 


 


 


47 
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b) 


Site # Air Temperature Water Temperature 


Downstream Upstream 


217 X- missing   


1220 X- malfunction   


1441 X- missing  X- dry channel 


1729 X- download error   


2014   X- dry channel 


2290   X- vandalized 


3256  X- dry channel X- dry channel 


4132  X- dry channel X- dry channel 


4179  X- dry channel  


5008  x- download error   


5748 x- download error   


7567  x- low flow  


13145 x- missing X- missing  


13153  X- dry channel x- dry channel 


13534   X- missing 


13866   X- missing 


14156 x- download error   


15073 X- missing   


15327 X- missing   


18556 X-malfunction   


20020 X-malfunction   


23455 X-malfunction   


23562   X-sensor buried 


 


Total locations 


with >30 days data 


 


41 


 


45 
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Table E2:  Site-level stream temperature metrics for data collected July and August, 2007 and 2008, Type F/S. 


 


  2007 2008 


Site 


Number 
AirTmax Air7Tmax 


Upstrm 


Tmax 


Upstrm 


7Tmax 


DownstrmT


max 


Downstrm 


7Tmax 
D_Tmax D_7Tmax AirTmax Air7Tmax 


Upstream


Tmax 


Upstrm


7Tmax 


DownstrmT


max 


Downstrm7


Tmax 
D_Tmax D_7Tmax 


000217 38.2 35.9 22.6 21.5 22.7 21.5 0.1 0.0  *  * 19.6 18.9 19.6 18.9 0.0 0.0 


001088 29.0 26.3 13.5 13.4 13.8 13.4 0.2 0.0 28.3 23.5 13.5 12.8 13.8 13.0 0.2 0.2 


001220 35.4 33.5 17.5 17.4 17.7 17.2 0.2 -0.2     16.4 15.9 17.3 16.4 1.0 0.5 


001263 24.3 22.8 14.9 14.6 15.8 15.4 0.9 0.8 21.5 19.7 14.6 13.6 15.1 14.2 0.6 0.6 


001441  *  *  *  * 16.3 15.6  *  *  *  *  *  * 15.7 14.8  *  * 


001729 22.6 20.4 10.8 10.5 12.2 11.8 1.4 1.3  *  * 11.5 11.3 13.1 12.4 1.6 1.2 


002014 37.9 31.8  *  * 18.6 17.7  *  * 35.2 29.6  *  * 16.5 15.8  *  * 


002290 32.2 29.7 18.9 18.7 18.7 18.1 -0.2 -0.5 34.8 31.8  *  * 18.6 17.7  *  * 


002624 33.2 31.1 16.6 16.2 21.6 20.7 5.0 4.5 33.5 30.6 16.8 16.2 21.0 19.9 4.2 3.7 


002785 31.0 28.6 15.9 15.2 16.2 15.6 0.3 0.5 30.3 27.4 16.2 15.3 16.2 15.3 0.0 0.0 


003233 29.3 26.4 11.3 10.7 15.0 14.4 3.7 3.7 27.0 25.3 10.8 10.3 12.8 12.3 2.0 2.0 


003256  *  * 17.7 16.1  *  *  *  * 27.4 25.2  *  *  *  *  *  * 


004132 32.8 31.1  *  *  *  *  *  * 28.9 27.4  *  *  *  *  *  * 


004156 27.0 25.0 15.1 14.7 15.4 15.0 0.3 0.3 25.1 23.3 14.2 13.4 14.5 13.6 0.3 0.2 


004179 33.3 29.7  *  *  *  *  *  * 31.1 31.1  *  *  *  *  *  * 


004271 25.7 23.8 16.9 16.5 17.2 16.7 0.3 0.2 24.1 21.6 16.6 15.6 16.4 15.5 -0.2 -0.1 


004348  *  * 14.9 14.3  *  *  *  * 28.1 24.9 14.2 13.1 14.4 13.3 0.2 0.2 


004352 33.6 31.5 16.2 15.8 16.9 16.1 0.7 0.3 23.4 21.0 15.8 14.9 15.9 15.0 0.2 0.2 


004718 29.4 26.8 15.1 14.4 15.7 15.2 0.6 0.8 28.0 25.3 15.6 14.4 15.2 14.5 -0.3 0.1 


004961 37.4 33.7 19.2 18.7 20.1 19.3 0.9 0.6 32.1 29.4 18.7 17.9 19.0 18.2 0.3 0.3 


005008 29.5 27.1 17.9 16.9 18.7 17.9 0.8 1.0  *  * 17.6 15.6 15.2 14.1 -2.4 -1.5 


005748 26.9 25.3 14.7 14.4 15.2 14.8 0.5 0.4  *  * 14.2 13.4 14.9 13.9 0.6 0.5 
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  2007 2008 


Site 


Number 
AirTmax Air7Tmax 


Upstrm 


Tmax 


Upstrm 


7Tmax 


DownstrmT


max 


Downstrm 


7Tmax 
D_Tmax D_7Tmax AirTmax Air7Tmax 


Upstream


Tmax 


Upstrm


7Tmax 


DownstrmT


max 


Downstrm7


Tmax 
D_Tmax D_7Tmax 


007567 32.4 29.4 19.6 19.0 20.4 19.7 0.8 0.6 29.6 26.7 18.0 17.1 17.2 15.8 -0.8 -1.3 


007692 32.9 30.4 18.8 18.6 18.8 18.3 -0.1 -0.2 29.3 27.6 17.9 17.1 18.0 17.1 0.1 0.0 


007755 15.2 14.5 13.6 13.2 13.4 13.0 -0.2 -0.3 17.9 16.2 13.6 13.0 13.5 13.0 0.0 0.0 


009409 23.6 21.2 8.0 7.7 8.7 8.4 0.8 0.7 24.2 22.7 7.5 7.4 8.3 8.0 0.8 0.7 


010629 26.0 22.2 14.5 13.7 14.9 13.9 0.4 0.2 23.4 21.4 15.0 14.1 15.2 14.4 0.2 0.3 


010804 32.1 29.8 15.9 15.6 16.5 16.2 0.6 0.6 27.5 26.1 15.7 14.9 16.5 15.5 0.8 0.6 


013145 34.5 31.8 22.3 21.3 22.2 21.2 -0.1 -0.1  *  * 19.2 18.5  *  *  *  * 


013153 44.5 40.5  *  *  *  *  *  * 48.9 43.4 21.3 20.6  *  *  *  * 


013261 35.3 32.1 10.3 10.0 11.4 11.1 1.1 1.1 33.4 30.1 9.6 9.3 10.2 9.9 0.6 0.6 


013520 29.5 26.8 12.4 11.7 13.0 12.2 0.6 0.5 30.6 26.4 11.4 10.5 11.9 11.0 0.5 0.4 


013534 32.6 30.2 15.8 15.1  *  *  *  * 35.2 32.2  *  * 14.1 13.4  *  * 


013866 35.1 32.2 16.9 16.5 18.8 18.3 1.9 1.8 29.3 27.0  *  * 16.9 15.8  *  * 


014156 33.9 31.3 16.4 15.5 16.9 16.1 0.5 0.6  *  * 15.9 14.7 16.0 14.9 0.0 0.2 


014862 26.3 24.9 15.8 15.0 16.2 15.2 0.3 0.2 27.3 24.7 16.3 15.1 16.3 15.3 0.0 0.2 


015009 29.3 27.4 17.7 17.1 17.8 17.2 0.0 0.1 28.3 25.8 17.4 16.4 17.8 16.7 0.4 0.2 


015073 29.0 25.6 14.0 13.4 14.7 13.9 0.7 0.5  *  * 13.4 12.5 14.2 13.2 0.9 0.7 


015252 32.2 30.1 17.7 17.2 17.4 17.1 -0.3 -0.1 31.8 28.7 17.2 16.3 17.2 16.4 0.0 0.1 


015327 26.8 24.8 16.6 16.0 17.1 16.5 0.5 0.5  *  * 15.3 14.3 15.3 14.3 0.0 0.0 


015440 28.4 27.0 17.0 16.5  *  *  *  * 25.4 23.0 15.8 15.4 16.0 15.4 0.2 0.1 


016380 32.7 29.0  *  * 17.5 17.1  *  * 30.5 24.2 16.3 15.5 16.4 15.6 0.1 0.1 


016412 30.3 28.3 11.7 11.4 12.1 11.9 0.4 0.4 27.6 25.1 11.6 11.1 11.8 11.4 0.3 0.3 


016888 32.1 29.3 16.6 16.1 16.7 16.2 0.1 0.2 29.3 27.5 16.1 15.0 16.2 15.2 0.1 0.1 


018556 33.2 27.2 17.9 17.1 16.9 16.2 -1.0 -1.0  *  * 18.7 18.1 17.6 16.8 -1.1 -1.3 


020020 35.9 33.5  *  * 15.2 14.8  *  *  *  * 14.3 13.4 14.5 13.6 0.2 0.2 
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  2007 2008 


Site 


Number 
AirTmax Air7Tmax 


Upstrm 


Tmax 


Upstrm 


7Tmax 


DownstrmT


max 


Downstrm 


7Tmax 
D_Tmax D_7Tmax AirTmax Air7Tmax 


Upstream


Tmax 


Upstrm


7Tmax 


DownstrmT


max 


Downstrm7


Tmax 
D_Tmax D_7Tmax 


022188 35.1 32.7 20.3 19.6 20.6 19.9 0.3 0.3 34.7 31.0 18.5 17.5 18.6 17.7 0.2 0.1 


023455 26.9 24.3 15.2 14.5 15.1 14.3 -0.1 -0.2  *  * 14.6 13.2 13.7 12.6 -0.9 -0.5 


023502 25.4 22.8 14.5 13.8 14.0 13.3 -0.5 -0.5 24.8 21.3 13.9 12.8 13.5 12.5 -0.4 -0.3 


023562 31.8 29.6 13.8 13.2 20.3 19.5 6.5 6.4 32.1 27.9  *  * 20.3 18.5  *  * 
*: indcates data sets with less than 30 days of data, July through August, of the associated year
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Table E2:  Site-level catchment, canopy, and channel descriptions, Type F/S. 


 


Site  


number 


Canopy 


cover 


Dom 


riparian 


veg 


Reach 


length  


(m) 


Basin 


Area 


(ha) 


Dist. to 


divide 


(m) 


Basin 


slope 


(%) 


Mean 


depth 


(m) 


Mean 


thalweg 


depth (m) 


Wetted 


width 


(m) 


Bankfull 


width 


(m) 


Channel    


gradient 


(%) 


LWD,  


down 


LWD,  


susp. 


LWD,             


jams 


Elev.,       


(m) 


Channel   


azimuth 


00217 64 CONIF 300 17 840 7.9 0.09 0.17 1.5 2.0 1.0 2.7 0.7 0.0 694 4 


001088 93 CONIF 300 3586 9500 6.8 0.19 0.34 4.4 5.7 7.8 16.0 7.3 5.7 701 290 


001220 83 SHRUB 300 955 5800 5.5 0.05 0.14 2.3 2.9 3.6 56.3 8.0 0.0 952 289 


001263 97 CONIF 300 234 2200 5.2 0.03 0.12 1.4 2.7 10.6 24.7 4.3 0.0 901 332 


001441 84 CONIF 300 521 4100 2.7 0.02 0.08 1.1 3.5 7.0 21.7 9.0 0.0 1028 220 


001729 90 CONIF 300 296 2800 2.7 0.05 0.12 1.5 3.0 8.8 65.3 48.0 5.0 520 48 


002014 76 DECID 304 296 2600 6.0 0.23 0.33 2.2 32.8 0.0 124.7 9.3 1.0 694 358 


002290 46 CONIF 300 7219 16100 4.8 0.20 0.41 6.7 11.0 5.8 17.0 0.7 2.0 688 81 


002624 92 DECID 301 533 4500 3.9 0.10 0.25 2.0 5.0 16.4 52.3 12.0 2.7 623 175 


002785 93 CONIF 300 390 3500 3.0 0.06 0.14 1.4 3.0 11.2 13.7 3.0 0.0 595 130 


003233 53 CONIF 300 402 4300 3.5 0.27 0.62 13.0 18.4 2.4 67.0 3.0` 1.3 764 104 


003256 0 GRASS 300 1944 7700 5.2 0.15 0.33 2.3 87.7 1.5 0.3 0.0 0.0 822 149 


004132 77 CONIF 300 6449 11400 5.8 0.13 0.31 2.7 3.9 1.0 5.3 0.0 0.0 730 60 


004156 71 DECID 300 4078 8400 4.7 0.21 0.37 4.2 8.9 1.9 30.7 4.3 3.3 924 232 


004179 77 DECID 600 3053 9700 10.2 0.02 0.02 0.6 10.3 0.4 21.0 0.3 0.0 788 252 


004271 89 DECID 300 588 5000 4.3 0.07 0.12 1.2 2.7 4.2 24.3 15.3 0.0 757 345 
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004348 81 CONIF 299 5471 9700 6.1 0.25 0.53 6.4 9.8 12.6 63.3 10.3 2.7 1249 145 


004352 93 CONIF 299 1743 6700 4.7 0.15 0.30 3.3 5.0 9.8 22.3 6.7 1.3 844 250 


004718 100 CONIF 298 421 3700 4.8 0.13 0.23 2.3 4.2 2.8 44.7 2.7 1.0 813 68 


004961 50 SHRUB 300 3168 9600 2.3 0.20 0.38 2.1 4.6 1.3 7.0 0.3 0.7 571 137 


005008 7 BURNED 300 759 5900 4.5 0.13 0.25 2.6 3.0 4.6 18.7 14.0 1.0 1690 40 


005748 93 CONIF 298 342 3100 5.6 0.08 0.17 1.6 2.3 8.8 32.0 10.7 0.0 952 171 


007567 75 CONIF 300 1187 7600 4.2 0.08 0.19 2.0 3.6 3.8 6.7 3.3 0.0 726 203 


007692 75 CONIF 300 4762 12000 3.5 0.11 0.24 3.0 5.7 2.1 19.3 6.7 0.7 597 155 


007755 69 DECID 300 796 5300 6.7 0.10 0.26 3.6 4.5 14.6 55.0 6.3 0.3 989 155 


009409 88 CONIF 300 333 3300 4.7 0.11 0.23 3.2 7.3 5.1 53.3 8.7 3.3 638 135 


010629 87 DECID 300 1587 9700 3.2 0.13 0.24 1.9 4.1 3.1 22.7 6.3 3.3 652 68 


010804 91 CONIF 300 260 3400 5.8 0.10 0.16 1.0 7.2 0.9 15.3 5.3 0.0 733 11 


013145 14 CONIF 300 24041 34100 7.9 0.13 0.40 13.9 18.4 1.0 14.0 0.0 0.0 713 18 


013153 49 CONIF 299 924 4900 3.2 0.04 0.09 1.2 5.0 24.4 7.7 1.3 0.0 314 220 


013261 76 CONIF 300 779 6800 3.4 0.22 0.35 2.3 3.1 13.2 41.7 6.7 5.7 1154 77 


013520 71 DECID 300 819 4900 5.1 0.16 0.33 3.1 4.2 1.2 27.0 2.3 0.0 1341 216 


013534 60 DECID 297 9627 16700 4.3 0.18 0.43 8.8 10.2 1.2 24.0 2.0 0.0 1068 220 


013866 55 SHRUB 300 525 5800 3.4 0.11 0.24 2.5 4.8 1.8 18.3 0.3 1.0 1029 145 


014156 98 CONIF 284 1096 28700 6.7 0.11 0.23 2.3 4.0 22.4 64.3 6.0 0.0 873 262 


014862 94 SHRUB 300 1527 9300 5.1 0.05 0.13 2.6 4.5 5.0 30.0 5.7 2.0 821 150 


015009 91 CONIF 300 630 5000 1.9 0.07 0.12 1.5 3.4 2.6 24.7 0.0 0.0 651 131 
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015073 93 CONIF 298 818 5500 2.9 0.05 0.11 1.1 1.9 9.8 8.7 100 0.0 1088 279 


015252 92 DECID 300 2616 8900 6.8 0.12 0.23 2.7 3.8 3.2 25.0 8.7 2.7 755 284 


015327 81 CONIF 300 389 3200 5.9 0.07 0.14 1.9 4.0 8.0 28.0 3.0 2.0 940 190 


015440 79 CONIF 300 2171 8000 5.5 0.10 0.23 2.9 6.9 4.0 25.7 3.7 1.7 763 58 


016380 89 DECID 300 692 5800 2.9 0.06 0.14 2.2 4.3 20.2 25.3 6.0 2.3 706 110 


016412 92 CONIF 300 1576 9500 6.1 0.15 0.21 1.4 3.0 5.4 16.7 3.3 1.3 877 306 


016888 94 DECID 300 2042 8800 3.4 0.08 0.16 1.8 2.6 1.4 9.3 0.7 0.0 815 30 


018556 86 SHRUB 300 16056 25700 3.5 0.08 0.19 3.1 3.4 3.0 7.7 2.0 0.0 796 250 


020020 93 CONIF 300 239 2600 6.8 0.04 0.11 1.6 2.7 4.6 22.0 11.7 0.0 1008 248 


022188 39 DECID 300 7833 14600 4.0 0.15 0.31 6.7 8.0 1.2 16.7 0.3 0.3 836 124 


023455 79 CONIF 300 914 4900 5.2 0.119 0.37 4.3 10.1 3.9 29.0 5.0 2.7 1024 71 


023502 85 CONIF 300 469 4000 2.9 0.04 0.15 1.7 3.1 4.6 14.7 1.3 0.0 1377 226 


023562 74 DECID 297 2229 8500 4.4 0.06 0.12 1.8 7.4 4.2 7.7 1.3 1.7 861 80 


  


 


 


 


 


 


 







Questions Leading to a Forests & Fish Policy 


Adaptive Management Recommendation to the Forest Practices Board 


 
Project title: Extensive Riparian Status and Trends Monitoring – Temperature, Type F/S Eastside 


Report title: Extensive Riparian Status and Trends Monitoring Program-Stream Temperature 


Phase I: Eastside Type F/S Monitoring Project Final Report 


 


9 May 2013 


 Does the study inform a rule, numeric target, performance target, or resource objective?  


Yes.   


 Does the study inform the Forest Practices Rules, the Forest Practices Board Manual 


guidelines, or Schedules L-1 or L-2? 


Yes.  The Eastside Type F Extensive Riparian Status and Trends Study informs: 


 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”  


o The Schedule L-1 functional objectives for:  


 Heat/water temperature-water quality standards 


 LWD/organic inputs-LWD counts 


o The Schedule L-1 performance targets for: 


 Shade-canopy cover 


 CMER monitoring program Objectives and Targets (CMER Work Plan Appendix A, 2013) 


 Directly measure-instream temperature, riparian shade, instream LWD. 


 


 Was the study carried out pursuant to CMER scientific protocols (i.e. study design, peer 


review)?  


Yes. The study plan went through RSAG, CMER, and ISPR review.  The study was conducted according 


to the CMER and ISPR-approved study design.  RSAG, CMER, and ISPR have reviewed the report and 


CMER approved the revised report in February 2013.  


 A. What does the study tell us? 


This study was intended to provide estimates of current conditions for maximum daily summer stream 


temperature and canopy closure in fish-bearing streams on eastside forest lands regulated under the Forest 


Practices Rules.   


i. The study produced cumulative distribution functions for each of the measured variables. These 


provide an objective description of the resource in question (stream temperature, canopy closure, 


site descriptors).  For example, the study can provide estimates of the proportion of stream length 


(and confidence intervals) with a 7-day average maximum daily temperature at or below a given 


threshold value (Appendix D) and the  value of the 25
th
, 50


th
, or 75


th
 percentile of the distribution 


of the measured variables (Table 6).  For example, the median value of the 7-day average 


maximum daily temperature was 14.9 °C with an estimated 75% of streams below 16.3 °C.     


Median canopy cover was 82% with 75% of streams over 70% canopy cover.  







 


ii. The study showed that there was substantial between-year variability in the stream temperature 


due to differences in the weather.  This between-year variability needs to be considered in the 


design of a trend monitoring program because it will hinder detection of temperature trends. 


 


iii. This study highlighted the fact that only a very small proportion of forest landowners were 


willing or able to participate in the study.  This was especially true for the small landowners 


where participation rates were roughly 1%.  Yet, these landowners comprise approximately one 


half of the land base of interest in this study.  Any repeated sampling needs to either explicitly 


exclude these landowners from the target population or enlist a means of increasing their 


participation so that a representative sample is obtained.   


B. What does the study not tell us? 


i. This study does not evaluate the effectiveness of any site-specific prescription or management 


activity under Forest Practice rules.  This was never the intent.  


 


ii. The Phase I study does not evaluate trends over time, only estimates of current status. Phase II, 


repeated sampling over time, could identify trends.  Lessons learned from Phase I could, 


however, help with the design of a trend monitoring program. 


 


iii. The status estimates from this study cannot be confidently applied to small forest landowner 


properties because so few of these landowners participated in the study.   


 


 


 What is the relationship between this study and any others that may be planned, underway, or 


recently completed?   


Eastside Type F Extensive Riparian Status and Trends (ERST) Study was the first of four planned 


extensive riparian projects.  The other three projects are: Eastside Type N ERST, Westside Type N ERST, 


and Westside Type F ERST.  Of these, the two westside projects are currently in RSAG review while the 


Eastside Type N ERST has been delayed, because of the difficulty in finding suitable sites.  The Eastside 


Type N ERST will be revisited when the results of the Eastside Hydrology study are available to see if 


these results can be used to identify potential sites more efficiently.  


 What is the scientific basis that underlies the rule, numeric target, performance target, or 


resource objective that the study informs?  How much of an incremental gain in understanding 


do the study results represent?   


The rules for riparian buffers are based on research showing that increased direct solar insolation to the 


stream following the removal of trees (shade) is the primary driver of higher stream temperatures after 


timber harvest.  Riparian buffers are intended to maintain adequate riparian shading of the stream and 


lessen or prevent impacts to stream temperature.    


This study provides quantitative baseline estimates of stream temperature and shade for eastside Type F 


streams based on a random sample of 50 stream sites. 


The incremental gain in knowledge is: 







  The baseline status estimate for industrial and state-managed forest lands in eastern Washington 


regulated under the Forest Practices Rules  


 An estimate of between year variability in stream temperature.    


Both will be useful for designing a trend monitoring program.   


Technical implications and recommendations 


This study had very low participation rates among small forest landowners who likely control most of the 


lands in the target population.   Therefore, the results are most confidently applied to industrial and state-


managed forest lands.   


A thorough discussion of the specific policy needs, project costs, timeframe, and potential alternatives to 


the ERST is recommended before Phase II (trend) resampling occurs.  For the Phase II resample we 


recommend: 


1. Better communication with and cooperation from small forest landowners to gain access to these 


streams in a timely manner.   


2. Strict adherence to the site selection protocols during implementation. 


3. Ongoing consultations with an expert knowledgeable in GRTS during planning, implementation, 


and analysis to fully realize the potential of GRTS designs. 
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PETER GOLDMARK 
Commissioner of Public Lands 


 
Memorandum 
 
 
DATE:  October 30, 2013  
 
TO: Forest Practice Board 
 
FROM: Marc Ratcliff, Policy and Services Section Manager 
 
SUBJECT: Board Manual Development for 2014 
 
Board Manual development for 2014 includes the following: 
 
Board Manual Section Amendments – Staff plans to convene a stakeholder meeting during the 
first quarter of 2014 to review potential amendments to Board Manual sections.  
 
Forest Practices Board Manual Section 23, Guidelines for Field Protocol to Locate Mapped 
Divisions Between Stream Types and Perennial Stream Identification, Part 2 – DNR is awaiting 
the Policy Committee to bring forward a wet season method for locating the upper most point of 
perennial flow (UMPPF) in Type N waters. When this is received, staff will convene a 
stakeholder process to develop guidance for locating the break between Type Ns and Np waters.  
 
Forest Practices Board Manual Section 22, Guidelines for Adaptive Management Program – 
As a result of the 2012 settlement agreement and a Policy Committee review of the processes 
outlined in Board Manual Section 22, a number of amendments have been identified for program 
clarification. Staff will convene a stakeholder process to amend this section with the goal to 
present an amended section to the Board for review and approval at their November 2014 
meeting. 
 
Forest Practices Board Manual Section 7, Guidelines for Riparian Management Zones – Staff 
has identified the need to amend the guidance in implementing the RMZ rules. Staff will 
convene a stakeholder process to amend this section with the goal to present an amended section 
to the Board for review and approval at their November 2014 meeting. 
 
If you have any questions feel free to contact me at 360.902.1414 or marc.ratcliff@dnr.wa.gov. 
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PETER GOLDMARK 
Commissioner of Public Lands 


 
 
 
October 21, 2013 
 
 
MEMORANDUM 
 
TO:    Forest Practices Board 
 
FROM:  Walt Obermeyer, Compliance Monitoring Program Administrator 
 
SUBJECT:  Status of Compliance Monitoring  
 
The 2013 sample is nearly complete at this writing, with 14 FPAs yet to visit. We are on 
schedule for a mid-November finish to the field sample.  
 
The 2013 data will be entered from paper records to the database format in November and 
December with the biennial report analysis beginning early in 2014. Program staff will also be 
assessing some methods of program improvements to consider for the 2014-2015 sample. 
 
The stakeholder committee will meet in November and possibly again January to provide input 
on the program design. 
 
 
WO/  
 


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 
 







 
 


TFW/Forests & Fish Policy Committee 
Forest Practices Board 


 
P.O. Box 47012, Olympia, WA 98504-7012 


 
Policy Co-Chairs: Stephen Bernath, Department of Ecology 


Adrian Miller, Olympic Resource Management 
 
 
 


 
October 9, 2013 
 
TO:   Forest Practices Board 
 
FROM:  Stephen Bernath, Co-Chair 
  Adrian Miller, Co-Chair 
 
SUBJECT:  Policy Committee Quarterly Update for Calendar Year 2013 
 
The Forest and Fish Policy Committee (Policy) continues to manage an increasing workload driven by both 
internal process deadlines as well as priorities directed by the Forest Practice Board. To accomplish this, 
Policy schedules additional meetings beyond regularly scheduled monthly meetings to better address the 
issues and meet the deadlines for completion. Policy continues to review and revise its Policy Work List to 
more effectively determine what might be accomplished during the remainder of this and over the next 
calendar year. 
 
Existing Priorities  


• Water Typing 
o Type N  


 Policy continues to work on options for a wet season method to present to DNR to 
include in Board Manual Section 23, Part 2, for identifying the uppermost point of 
perennial flow in Type N Waters.  


o Type F  
 At the September 5th Policy meeting, the Conservation Caucus invoked Stage 2 


dispute resolution requesting completion of the Type F Charter by December 5, 
2013. By consensus, Policy agreed to hire an outside mediator to support Policy in 
finding common understandings on the issues of shared risk and the definition of 
fish habitat. 


 Policy continues to work on the Objectives and Tasks in the Charter. 
 
 


• Mass Wasting Effectiveness Monitoring Project  


1 







o Policy implemented the Mass Wasting Charter and has completed the tasks and 
responsibilities in preparation for deliberation on the need or content of recommendations to 
forward to the Board. 


o Policy deliberated on options for recommendations at the October meeting and decided more 
time was needed to finalize an approach forward at the November meeting. Jim Hotvedt, the 
Adaptive Management Program Administrator, will report on status of Policy’s 
recommendations at November Board meeting. 


 
New Issues 


• Hydraulic Code rules revision 
o The Washington Department of Fish and Wildlife (WDFW) has, per RCW 77.55.361 and 


Appendix M, brought forward to the TFW Policy Committee their new proposed Hydraulic 
Code rules in chapter 220-110 WAC to provide the opportunity for an adaptive management 
review prior to Commission adoption of the rules. 


o At the October 3rd Policy meeting, Policy deferred making a decision on sending the revised 
rules through the adaptive management review process until their November meeting in 
order to allow additional time for review. In addition, WDFW agreed to have the appropriate 
staff attend the November Policy meeting to discuss specific issues of concern and to answer 
specific questions posed by Policy.  After this discussion, Policy will make a decision on 
whether or not to send the rules through the adaptive management review process. 


o If Policy so decides, they will conduct a review and present a report to WDFW with 
comments and recommendations in February of 2014. 


o WDFW plans to initiate the CR-102 public review process in mid-March.  The final draft 
Hydraulic Code rules will then be presented to the Fish and Wildlife Commission in mid-
2014, along with a cost-benefit analysis and a Small Business Economic Impact Statement 
(SBEIS) as part of the official rule adoption process.  


 
Upcoming Work in 1st Quarter of calendar year 2014 


• CMER workplan and budget for FY 14  
o Review the CMER Master Project Schedule and the associated CMER Work Plan in a full-


day meeting in March 2014 
o Review FY 2015 CMER budget in full-day meeting in April 2014 
o Decision-making on all at April meeting 


• CMER studies coming to Policy (timeline unknown at this point) 
 
The Policy Committee workload is heavy, yet must also remain sensitive to the changes in various timelines 
and to new issues as they come up. The capacity for Policy to accept any new work as assigned by the Forest 
Practices Board, or taken on for other reasons, will require delaying existing priorities. Even considering the 
existing priorities will require scheduling additional meetings and may require (only by mutual agreement or 
further Forest Practice Board direction) changes to dispute resolution or timelines as outlined by the Board 
Manual.  
 
cc: Forest Practice Board Liaisons 
FFR Policy 
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Prioritization of Policy’s Workload* 
Calendar Year 2014 
Updated 10/8/2013 


 


ISSUE ORIGIN DUE DATE KEY MILESTONE DATES 
Mass Wasting Effectiveness 
Monitoring Project 


Adaptive Management Response 
to CMER Study 


October 11, 2013 to be included in Board 
packet for November Forest Practices Board 
meeting – missed due date. Policy to 
attempt to agree to recommendations to be 
orally presented by AMPA to Board at their 
November meeting. 


Non-regular full Policy meetings to be 
held throughout summer (Q2) and fall 
(Q3) of 2013. Potential tasks and/or 
future research (TBD) through 2014 on 
next steps. 


Type F Water Typing Regulation 
Dispute Resolution 


Policy/Forest Practice Board Charter developed by August 1, 2013 – 
failed to meet due date. Stage 2 DR 
invoked, Policy has agreed to formal 
mediation with goal of Charter completion 
by December 5th 2013. 


May 16, May 30, June 12, July 18, July 30 
special Policy meetings. Mediation 
scheduled in October, November 2013. 
Work (TBD) through 2014 and beyond on 
next steps. 


Delineation of break between 
Type Np and Ns Waters – Policy 
development of wet season 
method to determine Uppermost 
Point of Perennial Flow (UMPPF) 
in Type N Waters. DNR will 
develop Board Manual Section 
23, Part 2 using Policy developed 
wet season method to Identify 
the UMPPF 


Policy/DNR/Forest Practice Board DNR will include Policy recommendations 
for method to determine the UMPPF during 
the wet season in draft Part 2 of Board 
Manual Section 23, Guidelines for Field 
Protocol to Locate Mapped Divisions 
Between Stream Types and Perennial 
Stream Identification. If Policy is able to 
agree on a quantitative wet season method 
at their November meeting, DNR will 
prepare and present the draft Part 2 Board 
Manual Section 23 to the Forest Practice 
Board for approval at their February 2014 
meeting. If Policy requests a qualitative, but 
yet undeveloped, wet season method, DNR 
will assess need for this form of guidance 
based on DNR Region input. If need is 
identified, DNR will convene a stakeholder 
group to develop and present a draft 
manual section to the Board at their May 
2014 meeting. 


By July 1, 2013 the Eastside Type N 
Hydrology Study data (once verified for 
quality assurance) should be examined to 
determine if it can be used to adjust the 
default UMPPF default distances for the 
Eastside in the draft Board Manual. – 
missed due date 
By July 1, 2013 a determination should be 
made to how or if data contained in FPAs 
regarding the UMPPF can be used to 
adjust the default UMPPF default 
distances in the draft Board Manual. – 
missed due date 


FPHP Rulemaking Legislation Rule effective date December 30, 2013 May 14, 2013 Forest Practices Board 
accepts draft rule language, directs staff 
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ISSUE ORIGIN DUE DATE KEY MILESTONE DATES 
to file CR-102 initiating public rulemaking 
process. - Completed 
 
August 13, 2013 Forest Practices Board 
adopts rules and approves associated 
Board Manual Section 5. – Completed 
with delayed rule and board manual 
effective date 0f December 30, 2013 


AMP Reform Board Manual 
Development 


Settlement Agreement Rule effective date December 31, 2013 August 13, 2013 Forest Practices Board 
approves amended Board Manual Section 
22, Guidelines for Adaptive Management 
Program. – Completed with rule and 
board manual effective date of October 
19, 2013. 


CMER Priorities/Budget Policy April 2014 TBD (Q4 2013?, Q1 2014?) - Policy has 
tabled a number of issues related to 
CMER research priorities and funding that 
will need to be addressed prior to next 
year’s budget meeting in April. It has 
been suggested that Policy spend at least 
two days (perhaps separated by a month) 
to review the CMER work plan and 
budget. 


CMER Research Results Adaptive Management Response 
to CMER Study 


Unknown TBD – Policy may receive results from 
studies conducted by CMER and will have 
to decide if to take action.  That decision 
and an affirmative result would set 
predetermined time lines. 


Hydraulic Code Revisions WDFW/legislation TBD – February 2014 proposed by DFW Proposed: Initiate adaptive management 
by October 2013, with final report to 
WDFW by February 15, 2014. 
 


*The various text fonts in this document are coded as follows: 
Black font indicates a specific priority project for Policy 
Red font indicates a specific priority project of many caucuses participating in Policy but is outside of Policy’s process 
Blue font indicates non-specific tasks requiring Policy time that could develop into new priority projects for Policy 
Green font indicates specific proposals being brought to policy for consideration that would require augmenting Policy’s existing priorities.   
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PETER GOLDMARK 
Washington State Commissioner of Public Lands 


 
 
MEMORANDUM 
 


 
October 24, 2013 
 
TO:   Forest Practices Board 
 
FROM: Marc Engel, Assistant Division Manager, Policy and Services 
  Forest Practices 
 
SUBJECT:  Rule Making Activity and 2013 Work Plan 
 
Rule making activity includes the following: 
 
Forest Practices Hydraulic Projects (2ESSB6406) and Forest Biomass – The CR103 Rule making 
Order was filed on October 8, 2013 and the rules are effective December 30, 2013. 
 
Adaptive Management Program Reform (WAC 222-12-045) – The CR103 Rule Making Order was 
filed on September 19, 2013 and are in effect as of October 20, 2013. 
 
Attached for your review is the work accomplished for the calendar year 2013. 
 
If you have any questions feel free to contact me at 360.902.1390 or marc.engel@dnr.wa.gov. 
 
/paa 
Attachment 
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FOREST PRACTICES BOARD 
2013 WORK PLAN 


TASK COMPLETION 
DATE/STATUS 


Adaptive Management Program*   
• CMER FY 2014 Work Plan and Budget May - Completed 
• Extensive Riparian Status and Trend Monitoring Type F/Eastside 


Temperature Study 
November - Completed 


• The Mass Wasting Effectiveness Monitoring Project: A Post 
Mortem Study Examination of the Landslide Response to the 
December 2007 Storm in Southwestern Washington 


February 2014 


• Program Funding On-going 
Annual Reports   
• Compliance Monitoring Annual Report February - Completed 
• Forests and Fish Policy Priorities* August - Completed 
• Northern Spotted Owl Conservation Advisory Group November - Completed 
• Taylor’s Checkerspot Butterfly Report February - Completed 
• TFW Cultural Resources Roundtable  August - Completed 
• Clean Water Act Assurances August - Completed 
• WAC 222-20-120  August  - Completed 
Board Manual Development   
• Section 3, Guidelines for Forest Roads August  - Completed 
• Section 4, Guidelines for Clearing Slash and Debris from Type Np 


and Ns Waters 
August  - Completed 


• Section 5, Guidelines for Forest Hydraulic Projects  August  - Completed 
• Section 21, Guidelines for Alternate Plans August - Completed 
• Section 22, Adaptive Management Program* August - Completed 
• Section 26, Guidelines for Large Woody Debris Placement 


Strategies 
August - Completed 


CMER Membership As needed 
Rule Making   
• Forest Practices Hydraulic Projects (2ESSB 6406) August - Completed 
• WAC 222-12-045 Adaptive Management Reform* August - Completed 
• Forest Biomass August - Completed 
Upland Wildlife - Northern Spotted Owl On-going 
Quarterly Reports Completed 
• Adaptive Management Program & Strategic Plan Implementation*  Each regular meeting 
• Board Manual Development Each regular meeting 
• Compliance Monitoring Each regular meeting 
• Clean Water Act Assurances February  
• TFW Policy Committee Work Plan Accomplishments & Priorities* Each regular meeting 
• Legislative Update February & May  
• NSO Implementation Team Each regular meeting 
• NSO Implementation Team’s Recommendations on Voluntary 


“Opt-in” Federal Assurances for Landowners 
November 


Italics = change or addition  Updated October, 2013 
*= Forests & Fish Policy 
 







FOREST PRACTICES BOARD 
2013 WORK PLAN 


TASK COMPLETION 
DATE/STATUS 


• Rule Making Activities Each regular meeting 
• Small Forest Landowner Advisory Committee & Office Each regular meeting 
• TFW Cultural Resources Roundtable Each regular meeting 
• Upland Wildlife Working Group Each regular meeting 
Work Planning for 2014 November - Completed 
 


Italics = change or addition  Updated October, 2013 
*= Forests & Fish Policy 
 







 
 


    
 
 
 


PETER GOLDMARK 
Commissioner of Public Lands 


October 29, 2013 
 
 
MEMORANDUM 
 
TO:  Forest Practices Board 
 
FROM: Marc Engel, Assistant Division Manager, Policy and Services 
 Forest Practices 
 
SUBJECT: Spotted Owl Conservation Advisory Group Update and Membership 
 
The rule establishing the Spotted Owl Conservation Advisory Group, WAC 222-16-010, requires the 
Board to be presented an annual status, every November, of reviews conducted by this group. 
 
The Spotted Owl Conservation Advisory Group evaluates the need, based on available habitat, to 
maintain northern spotted owl site centers in circles where the Washington Department of Fish and 
Wildlife (WDFW) approved surveys demonstrating the absence of northern spotted owls within the 
suitable habitat supporting a northern spotted owl site center.  
 
Within the last year there were no northern spotted owl surveys submitted for review and approval to the 
WDFW. As such, the Spotted Owl Conservation Advisory Group did not meet.  
 
Staff is required to present this report to allow the Board to determine the need to continue the Spotted 
Owl Conservation Advisory Group. 
 
Should you have any questions before your November meeting, please feel free to contact me at 360-902-
1309 or marc.engel@dnr.wa.gov. 
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PETER GOLDMARK 
Commissioner of Public Lands 


MEMORANDUM 
 
 
October 21, 2013 
 
TO:  Forest Practices Board 
 
FROM: Tami Miketa, Manager, Forest Practices Small Forest Landowner Office 
 
SUBJECT: Small Forest Landowner Office and Advisory Committee 
 
 
Small Forest Landowner Advisory Committee (SFLAC) 
The Small Forest Landowner Advisory Committee met on August 29th. Issues discussed included: 


• Potential measures to improve small forest landowner’s results from compliance monitoring. 
• Understanding of “low impact” as defined in RCW 76.13.100: 


(2) The legislature further finds that small forest landowners should have the option 
of alternate management plans or alternate harvest restrictions on smaller harvest 
units that may have a relatively low impact on aquatic resources. 


 
Forestry Riparian Easement Program (FREP)  
DNR continues to receive new applications for the purchase of forestry riparian easements. There 
are currently a total of 114 FREP applications on file. In Fiscal Year 11-13 the FRE program 
purchased 13 easements with a total value of $722,573. Additionally, the total cost to cruise 
qualifying timber to determine easement compensation was $72,584. 
 
For Fiscal Year 13-15 biennium the FRE program received $2 million and is planning on 
purchasing a total of 13 easements.  
 
Rivers and Habitat Open Space Program (R&HOSP) 
No activity in this program since last reporting period. However, the Legislature appropriated 
$500,000 to this program for the Fiscal Year 13-15 biennium.  
 
Family Forest Fish Passage Program (FFFPP) 
Our Family Forest Fish Passage Program Specialist, Rick Kuykendall, recently left the SFLO and 
accepted a position with a private forestry consulting firm.  I am pleased to announce that Laurie 
Cox has accepted the position as our new Family Forest Fish Passage Program Specialist. Laurie 
started with DNR in 1985 as a Forest Worker. She has extensive experience working with small 
forest landowners when she was in her Forest Practices role in South Puget Sound Region, and she 
recently held the position as Road Maintenance and Abandonment Support Specialist here in 
Olympia. 
 
In response to the $10 million funding provided under the Jobs Now Act, 47 barrier removal 
projects were completed during the 2013 construction season opening 161 stream miles for fish 
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Forest Practices Board 
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access. This number of barrier corrections is nearly double the historical average, and uses no 
additional staffing. 
 
The FFFPP was allotted from the Legislature $2 million for the Fiscal Year 13-15 biennium. 
 
For the 2014 construction season, the FFFPP plans to use remaining funds (approximately $6 
million) from the Jobs Now Act and a portion of the $2 million allotted for this biennium to 
eliminate 50 additional barriers. This number may be adjusted based on the actual costs incurred 
from the 2013 construction season. 
 
Long Term Applications (LTA’s) 
The approval process for long-term forest practices applications is a two-step process.  The first 
step, Phase 1, is the review and validation of the proposed harvest of the total area identified on the 
LTA; and the second step, Phase 2, is the resource protection strategies review and final approval of 
the application. In the past, this report has not identified LTA’s that are in the Validation Phase. 
Considering this is an important step from Phase 1 to Phase 2, it is prudent to document these 
additional applications moving through the process. There are a total of 136 approved long term 
applications; which is an increase of 9 approved application since the end of the last reporting 
period (07/24/2013). 
 


LTA Applications LTA Phase 1 LTA Phase 2 TOTAL 
Under Review 3 0 3 
Validated 22 0 22 
Approved 0 136 136 
TOTAL 25 136 161 


 
Forest Stewardship Program 
DNR’s Forest Stewardship Program provides professional natural resource advice and assistance to 
help family forest landowners manage their lands. In addition to a staff of Landowner Assistance 
Foresters, the program also employs a full-time statewide Landowner Assistance Wildlife Biologist.   
Mike Nystrom, our Southwest WA Landowner Assistance Forester recently retired, but I am 
pleased to announce that Julie Sackett will be filling this important position on November 1st.  Julie 
has worked in the Forest Practices Operations section for many years, she is a well-respected 
forester, and will be a great asset to the SFLO and to small forest landowners in Southwest 
Washington.  
 
Education – DNR supports Washington State University Extension education programs for family 
forest owners which are attended by over 3,000 landowners annually. WSU Extension will be 
hosting five Ties to the Land classes for landowners to learn about succession planning for their 
property.  The classes will be held in Spokane on Nov. 9, in Dayton on Nov. 16, in Goldendale on 
Nov. 16 as well, in Tonasket on Dec. 7, and in Ellensburg on Dec.14. 


Hands-On Forest Health Workshops: November 2 at the Chelan County Fire District 3, 
Leavenworth. This workshop is designed to give landowners hands-on experience in identifying and 
measuring factors that affect a forest’s health. Participants will learn how to recognize forest 
problems and how to manage their forest so that it is resistant to insects and diseases. 
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Small Forest Landowner Outreach/Grant Applications 
Michelle Peterschick, the SFLO Grant Writer and Outreach Specialist, accepted a position in the 
state lands side of DNR.  I am pleased to announce that Carol Cloen has accepted this position.  
Carol began her career at DNR 14 years ago as the Aquatics Program Manager for the South Puget 
Region and has helped develop policies related to outfalls and sediment contamination of state-
owned aquatic land; was lead scientist for the Aquatic Lands HCP; and most recently served as the 
business manager for the wild stock geoduck program. Carol has extensive grant writing experience 
and will be fabulous at conducting outreach to support the Small Forest Landowner Office 
programs.   
 
The Small Forest Landowner Office distributed the July and September issues of Small Forest 
Landowner News. The Small Forest Landowner Survey remains open with many small forest 
landowners continuing to complete the survey and subscribe to the Small Forest Landowner News. 
At this time, 1,020 small forest landowners have participated in the survey. This is an increase of 
123 small forest landowners participating in the survey since the last reporting period. 
 
SFLO staff continues to interact with stakeholders at DNR Regional Timber Fish and Wildlife 
Meetings and attend Washington Farm Forestry Association Meetings to promote the program and 
answer landowner’s questions.  
 
The Small Forest Landowner Office recently was awarded a grant for $82,585.26, funded by the 
National Fish and Wildlife Foundation (NFWF).  This proposal is for DNR, in collaboration with 
the Northwest Natural Resource Group, to implement a comprehensive outreach and engagement 
program geared to inventory small forest landowner’s forest roads, and encourage them to enroll in 
the Natural Resources Conservation Service’s Environmental Quality Incentives Program (EQIP) to 
help fund the repair of areas that have potential sediment delivery to live waters.  
 
In addition, the SFLO applied for a grant to be funded by the U.S. Forest Services’ State and Private 
Forestry Western Competitive Resource Allocation.  This proposal requests $300,000 to fund an 
update of the 2007 Washington State Forestland Database.  
 
Please feel free to contact me at (360) 902-1415 or tamara.miketa@dnr.wa.gov if you have further 
questions.  
 
TM/ 
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Cultural Resources Roundtable  


October 17, 2013 


 


MEMORANDUM 


TO:   Forest Practices Board 


FROM:   Timber/Fish/Wildlife Cultural Resources Roundtable Co-Chairs 
  Jeffrey Thomas, Puyallup Tribe of Indians 
  Karen Terwilleger, Washington Forest Protection Association 
 


SUBJECT: Staff Report of Timber/Fish/Wildlife Cultural Resources Roundtable for the November 
2013 Forest Practices Board meeting  


 
The TFW Cultural Resources Roundtable is pleased to submit this latest report to the Forest Practices 
Board.  


Again, the report is in the form of the Roundtable’s Action Item list.  This list is reviewed quarterly by the 
Roundtable and updated here to reflect current activities.  Changes from our previous report (dated 
July, 2013) are highlighted in red and italic print. 


The Roundtable focused completing revisions to Instructions for Question 7 for the Forest Practices 
Applications.  The revisions should make it easier for applicants to identify potential cultural resources 
when completing the Forest Practices Application.   DNR has accepted the changes for inclusion in the 
current update.   


During Fall 2014, the Roundtable will focus on completing additional guidance for identifying cultural 
resources and complying with state law.  We will also continue to track progress on Ecology rules to 
streamline SEPA and modify exemptions to SEPA processes, work on a new logo, and update 
educational materials. 


Please note: 


• The Roundtable reduced its 2013 formal meeting schedule from monthly to quarterly (January, 
April, July and October).   We maintain momentum with email work sessions and in-person 







workgroups on specific issues between formal meetings.   We’ve reassessed this schedule and 
decided to modify it.  Beginning January 2014, The Roundtable will hold formal meetings every 
other month (January, March, May, July, September, and November) and informal work groups 
during the remaining months.   


• Tribes continue to host our meetings at tribal offices around the state. 


 


We look forward to your November meeting to answer questions or respond to Board requests.  Please 
do not hesitate to contact one of us before the meeting. 


jeffrey.thomas@puyalluptribe.com and (253) 405-7478 


kterwilleger@wfpa.org  and (360) 480-0927 


 


Enclosure  
 


 



mailto:jeffrey.thomas@puyalluptribe.com
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 11/12/2013 Changes from the previous 
report are in Red or Italics


Project 
Priority Lead Status Next Action Relationship to the 


CRPMP


High 1 Allyson 
Brooks


On hold due to 
state budget 


situation


Identify needs and potential 
resources


High 2


Target 
completion 
date: Early 


2014 


Educational Program and 
Commitments


Scope the guidance/manual project to develop a detailed 
description and outline of the proposed guidance or manual. Complete


Work products:1) Guidance for T/F/W stakeholders, 2) Guidance 
specific to forest landowners, and 3) Guidance specific to Tribes.


Jesse and 
Gretchen In progress


Schedule work group in 
November and December to 
review completed drafts; 
prepare drafts on remaining 
sections 


Post Roundtable guidance documents and other information and 
training material on the DNR Forest Practices web site On going


High 3 Gretchen On going


Ecology is recommending that 
Cultural Resource be 
considered as one of three top 
priorities for Phase 2 
rulemaking. The Roundtable 
will continue to monitor


High 4 Jeffrey 
Karen Planning Schedule work group in 2014 An education component of the 


CRPMP


Medium 5 Jeffrey and 
dAVe In progress Draft  logo under review Publicity


Medium 6 CRPMP amendments to consider and further discuss: All Scoping 


Each member of the 
Roundtable will bring 
suggestion for amendments to 
the October, 2013 meeting


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


Jeffrey


Low 7 Jeffrey and 
Karen On hold Wait for other higher priority 


items to be addressed


T/F/W Cultural Resources Roundtable


Action Items


Investigate opportunities to develop training workshop curricula and 
presentation  for private industrial foresters. 


Prepare the cultural resource guidance documents and tools as agreed 
to in the CRPMP 


Seek funding and staff support for the Roundtable's work


Develop a Logo for the Cultural Resources Roundtable


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)


Follow the State Environmental Policy Act rule making by the 
Department of Ecology to draft rules to increase categorical exemptions.  
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 11/12/2013 Changes from the previous 
report are in Red or Italics


Project 
Priority Lead Status Next Action Relationship to the 


CRPMP


T/F/W Cultural Resources Roundtable


Action Items


        On-Going 
Tasks


1 Co-Chairs Annual & quarterly obligation


2 All Communication


Jeffrey and 
Jesse


3 Jeffrey Planning Select calendaring software CRPMP Support; 
Communication


4 All Advance the Roundtable's work


5 Individual 
Caucuses


Currently the 
position has 1/2 
time funding 


Next opportunity is the 2014  
Legislature


DNR Forest Practices Program 
support


6 On hold Waiting for the next opportunity  Board Manual Section 11 
Appendix J


Create a Roundtable presentation about the CRPMP and Roundtable 
activities with a singular message and bullet points


Individual caucuses will continue to support funding for a full time 
position at DAHP for the maintenance of CR data in support of the forest 
practices risk assessment tool.


Seek funding for a CR Module pilot project


Maintain an annual calendar of recurring Roundtable tasks and functions 
and post on DNR's website. Include FP Board report due dates, DNR 
regional TFW meetings and upcoming training opportunities.  
Emphasize accomplishments when communicating progress on 
implementing the CRPMP. Post examples of successes and cooperative 
opportunities on the DNR Forest Practices web site.  


FPB meeting  Nov 12 , Report due Oct 17 


Next opportunity for TFW presentations after the 
20-120 rule and supporting manual is passed by 
the FPB


The Roundtable will: (a) meet quarterly; (b) Report  to the FP Board at 
each regular meeting; (c) Review the CRPMP each year; (d) Report to 
the FP Board each August on progress of the CRPMP during the 
previous FY (e) suggest recommendations for modification to CRPMP .  


Collaborate with current FP Board members 
regarding cultural resources issues coming to 


the Board.


Contact individual FP Board members to “champion” CR Roundtable 
issues


Give a CRPMP presentation at Regional TFW meetings as new CRPMP 
support material is released.
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 11/12/2013 Changes from the previous 
report are in Red or Italics


Project 
Priority Lead Status Next Action Relationship to the 


CRPMP


T/F/W Cultural Resources Roundtable


Action Items


        
Completed 


Items
1 Completed 


2003


2 Completed 
2005


3 Completed 
2005


4 Completed 
2008


5 Completed 
2008


6 Completed 
Spring 2009


7


Complete 
(Board action 


was 
unnecessary)


8 Completed 
2011


9 Completed 
2011


10 Completed 
2011


Recommendation adopted by 
the Board in Feb, 2012


11 Completed May 
2012


12 Completed 
June 2012


13
Completed 
September 


2012


14 Completed 
October 2012


Making available tools to 
improve identification and 
recognition of cultural resources 
in the field


15 Sherri Complete
Draft submitted to DNR for 
inclusion in the next update of 
FPA Instructions. 


This would be an edit to 
Appendix B of the Cultural 
Resources Protection and 
Management Plan


Improve knowledge, understanding and use of the GLO, historic and 
current USGS quad maps and other publicly available information to 
identify historic features recognized during 19th century land surveys.


Cultural Resource Protection and Management Plan (CRPMP)


Statutory  exemption for sensitive cultural resource information gathered 
during a watershed analysis CR module or stand-alone CR module


Updates to the CRPMP


Consensus recommendation on changes to WAC 222-20-120 delivered 
to the Forest Practices Board


Draft a motion for the Forest Practices Board to request that the staff 
create a CR page on the Department's forest practices website


With the support of the Commissioners Office, a Charter for the 
Timber/Fish/Wildlife Cultural Resources Roundtable (formerly known as 
TFW Cultural Resources Committee)  delivered to the  Forest Practices 
Board


Recommendation to DNR staff and the Board for changes to the historic 
site definitions in Class III and Class IV Special definition to correct long 
standing interpretation issues


Update the instructions for question 7 of the forest practices application.  


Two new cultural resource links have been added to the DNR Forest 
Practices webpage. Roundtable agendas, notes and action item list are 
on the Forest Practices Board's webpage


Prepare a streaming video of Lee Stilson's lecture on cultural resources 
that typically may be found in Washington's managed forests 


In time for the FY 2012 report to the FPB, develop a method for formally 
assessing the performance CRPMP in accomplishing its purposes as 
stated on page 1 of the plan. 


As requested by the FPB, review and comment on a suggestion to 
amend 222-20-120 Sub-Section (3)(c))(i)


A recommendation to include a cultural resource question on the Phase 
II 15-year small landowner permit application.


Forest Practices Board adopted the rules recommended in the CRPMP
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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 


 


October 17, 2013 


M E M O R A N D U M 


 


To:  Forest Practices Board 


 


From:  Joe Stohr, WDFW Deputy Director and Forest Practices Board Member 


   


SUBJECT: UPLAND WILDLIFE UPDATE 
 


Following is a summary of new and ongoing state and federal activities related to upland wildlife 


in forested environments.   


 


Western Gray Squirrel 


As you recall from the May 13 meeting, the Board requested that Department of Natural 


Resources (DNR) and Washington Department of Fish and Wildlife (WDFW) staff explore 


operational, administrative or other mechanisms to increase the effectiveness of the current 


western gray squirrel (WGS) voluntary protection approach.  In addition, WDFW committed to 


develop guidance for field staff to enable successful enforcement actions for removal of nests, 


and to further investigate potential modifications to WDFW’s nest tree protection statutes.  We 


intend to continue implementing these actions and monitoring conservation outcomes that result 


from this voluntary protection approach.  What follows is a summary of our progress at the time 


of writing this memo. 


 


DNR Administrative and Operational Mechanisms 


DNR and WDFW staff worked together to explore administrative and operational improvements 


to WGS protection mechanisms.  DNR staff will speak to this in more detail, but possible 


enhancements include noting the presence of WGS or their habitat on the office checklist that is 


completed upon receipt of a forest practices application (FPA).  This checklist could then be 


forwarded to both the DNR forest practices forester and appropriate WDFW biologist, thereby 


providing notification that WGS or their habitat may be present and the proposed activity area 


should be reviewed to address any WGS impacts.   Additionally, DNR is considering the 


inclusion of a note on the FPA Notice of Decision page that acknowledges the presence of WGS 


or WGS habitat in the harvest vicinity, and offers the assistance of, and contact information for 


WDFW staff.  While not an enforceable provision of the approved FPA permit, this note is 


expected to raise the importance of the issue, improve communication, and increase the 


likelihood of voluntary compliance. 


 


Guidance to WDFW Field Staff 


The most effective t approach to achieve voluntary compliance is for WDFW biologists to 


continue providing early and cooperative technical assistance to FPA applicants.  WDFW staff 
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has drafted guidance that captures the intended steps and processes of the current WGS voluntary 


protection approach.  Although our goal is to achieve voluntary compliance, there are simple best 


practices for correspondence and record keeping that will enable enforcement action for the 


removal of WGS nests if necessary.  The WDFW Enforcement Program contributed to this 


guidance by articulating these procedures.  WDFW staff that participate in the WGS voluntary 


protection approach are scheduled to discuss this guidance in late October in order to foster a 


consistently high standard of service, identify any additional improvements to the processes, and 


ensure the most effective deployment possible of current staff.   


 


Nest Protection Statute 


WDFW staff has collaborated with WDFW’s assigned Assistant Attorneys General (AAG) to 


provide suggestions for modifications to the current nest protection statutes (RCWs 77.15.120 


and 77.15.130).   Existing statutory language contains broad references to nests, thereby leaving 


room for ambiguity in its application to the nests of mammals like WGS. AAG suggestions are 


being reviewed at this time and WDFW staff is discussing whether these modifications should be 


introduced during the next or subsequent legislative sessions. 


 


Pending Federal Decisions 


The following updates are intended to keep the Board abreast of proposed or final actions by the 


U.S. Fish and Wildlife Service (USFWS) regarding upland wildlife in forested environments.  


The Forest Practices Rules require that when a species is listed by the U.S. Secretary of the 


Interior or Commerce, the Department of Natural Resources (DNR) consults with WDFW and 


makes a recommendation to the Board whether protection is needed under the Critical Habitat 


(State) rule (WAC 222-16-080).  In addition to this specific requirement, WDFW and DNR 


staffs continue to coordinate in order to anticipate such federal actions and/or state action in 


response to changes in the status of a species.  The recently resolved federal government 


shutdown has hampered our ability to coordinate with our USFWS partners and access data or 


analyses that underpin some of these decisions or proposals, but we will continue to seek this 


coordination and data now that the federal government is resuming full operation. 


 


Gray Wolf  


In June, 2013, the USFWS has proposed to delist the gray wolf across the Lower 48, and 


establish a listed subspecies unit for the Mexican gray wolf regarding in the Southwest 


states.  WDFW has classified wolves as a state endangered species, adopted a Wolf Conservation 


and Management Plan in December 2011, and has received funding to implement the Plan. The 


gray wolf population in Washington continues to grow at a rate parallel to what was observed in 


other range states of the Northern Rocky Mountain Distinct Population Segment and 


Washington’s wolf population is connected to adjacent states and territories.  For these reasons, 


and many others, WDFW has supported the federal delisting proposal.  


 


While a national discussion around delisting this species is ongoing, it will still be several 


months before a final federal rule is promulgated.  WDFW does not recommend undertaking 


revisions to the gray wolf Forest Practices Rule at this time; however, we do recommend 


revisiting Forest Practices Rule revisions for the gray wolf once a final decision is made by the 


USFWS.  In the meantime, WDFW remains committed to working with DNR staff and 


applicants to implement the current Forest Practices Rule in a way that preserves flexibility for 


applicants and scales management recommendations appropriately to the actual biological risk. 
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Taylor’s Checkerspot Butterfly 


Effective October 4, 2013, the USFWS listed the Taylor’s checkerspot butterfly (TCB) as 


endangered along with designating critical habitat (CH) for the species.  DNR and WDFW 


continue collaborating on evaluation of the listing and CH designations, and DNR will provide 


collective recommendations for TCB conservation to the FP Board by November 2, 2013.  


Additional protective measures are likely not necessary given the existing voluntary protection 


framework and WDFW’s work in securing TCB Management Plans with major landowners with 


known TCB populations and/or habitat. 


 


Oregon Spotted Frog 


The USFWS proposed to list the Oregon spotted frog (OSF) as threatened on August 29, 2013, 


along with designation of critical habitat (CH) in Washington and Oregon.  The OSF became 


listed as an endangered species in Washington State in 1997. Historically, OSFs ranged from the 


southern margin of the Fraser River in southwest British Columbia to the upper Pit River system 


in northwest California. This distribution has been dramatically reduced and OSFs are now 


known to reproduce in fewer than 10 locations in two Washington counties – Thurston and 


Klickitat.  


 


It is believed that habitat loss, introduced predators, and disease have caused the decline of OSF 


populations. Given that OSF are a wetland-associated species that relies on open, shallow, grassy 


waters for much of their life cycle, adverse effects of forest practice activities are likely minimal.  


WDFW and DNR will continue to assess the proposed listing and CH designations and provide 


comments to USFWS by the November 12, 2013 due date. 


 


Yellow-billed Cuckoo 


On October 3, 2013, the USFWS proposed to list the Yellow-billed cuckoo as threatened in the 


western portions of the US, Canada, and Mexico, including Washington. The yellow-billed 


cuckoo was formerly fairly common locally in cottonwood and willow bottoms along the lower 


Columbia River in WA and OR and in the Puget Sound lowlands in WA, and is highly restricted 


to riparian habitat. The available data suggest that if yellow-billed cuckoos still breed in 


Washington, the numbers are extremely low, with pairs numbering in the single digits. 


 


Existing regulatory mechanisms have not entirely protected the western yellow-billed cuckoo’s 


riparian habitat from loss and degradation, for example due to altered hydrology, development in 


floodplains, or bank stabilization activities.  Since the current forest practice rules provide 


comprehensive protection of riparian habitats throughout the range of the species, negative 


impacts to the species or its habitat are likely negligible.  WDFW and/or DNR will provide 


pertinent comments to USFWS by the December 2, 2013, comment period closing date.  


 


Canada Lynx 


The USFWS announced a proposed revision to their 2009 critical habitat (CH) designation for 


the Canada lynx on September 26, 2013.  In Washington, the proposed critical habitat includes 


all lands currently designated plus primarily Okanogan-Wenatchee National Forest (all the way 


to the Canada-Washington border), some BLM lands, and Loomis State Forest lands. As in the 


current (2009) designation, Loomis State Forest lands covered by DNR’s Lynx Habitat 


Management Plan are proposed for exclusion. While no comments are anticipated, WDFW and 


DNR will continue to work together to analyze the proposed revision to the 2009 CH designation 


and submit any necessary comments by the close of the December 26, 2103 comment period. 
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PETER GOLDMARK 
Washington State Commissioner of Public Lands 


 
 
MEMORANDUM 
 
 
October 30, 2013 
 
TO:   Forest Practices Board 
 
FROM: Marc Engel, Assistant Division Manager, Policy and Services 
  Forest Practices 
 
SUBJECT:  Western Gray Squirrel 
 
At the May 13 meeting the Board in response to the April 2013 petition for Western Gray Squirrel 
(WGS) rule making, requested staff from the Department of Natural Resources (DNR) and 
Washington Department of Fish and Wildlife (WDFW) explore operational, administrative or other 
mechanisms to increase the effectiveness of the current WGS voluntary protection approach and 
present their findings to the Board at their November meeting. In addition, at the August 13 meeting 
the Board in response to the July 2013 WGS petition for rule making, requested DNR and WDFW 
staff to give a presentation at the November meeting providing information about the species, the 
history of the Board’s regulatory approach and the effectiveness of the current voluntary protection 
methods. The presentation is to include the status of WGS populations and a review of Forest 
Practices Applications (FPA) in areas containing WGS. 
 
Administrative and Operational Mechanisms 
DNR and WDFW staff worked together to look at administrative and operational improvements to 
provide WGS protection measures as part of approved forest practices applications.  DNR staff has 
incorporated agreed upon improvements into FPA processing guidance, attached, to be applied for all 
applications containing WGS habitat. Key components of this guidance include noting the presence of 
WGS or their habitat on the DNR office checklist which becomes part of the FPA. This provides 
notification on all new FPAs sent out for review to the DNR forest practices foresters and appropriate 
WDFW biologists that WGS or their habitat may be present within the proposed forest practices 
activity areas. The WGS processing guidance also requires DNR to include a note on the FPA Notice 
of Decision page acknowledging the presence of WGS or their habitat in the harvest vicinity, and 
offers the assistance of WDFW staff.  Though this note is not a condition of the application, it is 
expected to inform the FPA applicant of the possible presence of WGS or their habitat and provide 
them with a WDFW contact to improve communication and increase the likelihood of voluntary 
compliance. 
 
DNR estimates that 263 FPAs involving WGS habitat were approved from January 1st 2007 through 
October 16th 2013. These applications involved 180 landowners with a proposed harvest on 34,850 
acres of western gray squirrel habitat. The caveats to these estimates include: 
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• The FPA count is of approved FPAs only, it does not include renewals or FPAs that were 
disapproved or withdrawn; 


• Two data sources were used to determine the presence of WGS: 
o The WDFW Occurrence database, filtering out only those records older than 1987, 


records with imprecise locations, and sites known to be no longer in existence; and 
o The WGS habitat layer which is based on orthophoto interpretation and some ground 


truthing.  This habitat layer has not been updated since 1993; 
 
The number of FPAs is likely an overestimate of applications involving WGS habitat. DNR was only 
able to use old WGS data layers and was unable through GIS analysis to determine what proportion 
of these sites were determined by WDFW to actually have an impact on WGS habitat.  An accurate 
determination of habitat would involve a field visit or an examination of recent orthophotos. 
 
The data layers used for analysis act as flags to signal when a proposal should be more closely 
checked by WDFW for potential impacts on squirrels. WDFW is determining how many of the 
approved FPAs have voluntary WGS habitat plans. 
 
WDFW Commitments 
At the May Board meeting, WDFW committed to develop guidance for field staff to enable 
successful enforcement actions for removal of nests and to further investigate potential modifications 
to WDFW’s nest tree protection statutes.  
 
To facilitate voluntary compliance, WDFW is committed to provide guidance to their biologists to 
continue offering early and cooperative technical assistance to FPA applicants and to promote 
communication and record keeping enabling enforcement actions if necessary. 
 
WDFW staff is also preparing modifications to the current nest protection statutes to remove 
ambiguity regarding nests of mammals like WGS. These modifications may be introduced as 
legislation during the next or subsequent legislative sessions. 
 
If you have any questions feel free to contact me at 360.902.1390 or marc.engel@dnr.wa.gov. 
 
/Attachment 
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PETER GOLDMARK 
Commissioner of Public Lands 


 
 
(DATE) 
 
TO:  RP&S Assistants and Forest Practices District Managers and Coordinators 
 
FROM:  Donelle Mahan, Forest Practices Assistant Division Manager, Operations 
 
SUBJECT: Western Gray Squirrels and FPA/N Processing 
 
 
The following process shall begin (date) and shall be conducted for any Forest Practices 
Application/Notification (FPA/N) within Western Gray Squirrels (WGS) habitat. 
 
The presence of the WGS or WGS habitat shall be noted on the office checklist. The office 
checklist should then be scanned as a PDF and forwarded via email to the forest practices 
forester and the Olympia based Washington Department of Fish and Wildlife (WDFW) biologist 
at the time of data input into FPARS.   
 
The following note shall later be placed on the decision page of the FPA/N at the time of 
approval: 
 


NOTE: Western Gray Squirrels (WGS) and/or WGS habitat may exist within or adjacent to 
the FPA proposal. WGS is a protected species in Washington (WAC 232-12-011). For 
assistance in protecting any WGS nests or habitat, contact Gary Bell from WDFW at (360) 
902-2412.  For additional information see WDFW’s internet web page for the Western Gray 
Squirrel: http://wdfw.wa.gov/conservation/gray_squirrel/ 


 
This note is not a condition of the application, it is only intended to inform the applicant of the 
possible presence of the animal or its habitat and provide the applicant with more information. 


 
These steps are meant to standardize the review and notification process for WDFW, aiding them 
in their efforts to implement the voluntary approach method of protection for this species.   
 
 
C: Aaron Everett, Deputy Supervisor, Forest Practices and Federal Relations, State Forester 
     Chris Hanlon-Meyer, Division Manager Forest Practices  
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