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 4 
 WAC 222-10-030  *SEPA policies for potentially unstable slopes and landforms.  In addition 5 
to SEPA policies established elsewhere in this chapter, the following policies apply to forest practices 6 
described in WAC 222-16-050 (1)(d) relating to construction or harvest on potentially unstable slopes or 7 
landforms. 8 
 (1) In order to determine whether such forest practices are likely to have a probable significant 9 
adverse impact, and therefore require an environmental impact statement, the applicant must submit the 10 
following additional information, prepared by a qualified expert as defined in subsection (5) of this 11 
section.  The qualified expert must describe the potentially unstable landforms in and around the 12 
application site and analyze: 13 
 (a) The likelihood that the proposed forest practices will cause movement on the potentially 14 
unstable slopes or landforms, or contribute to further movement of a potentially unstable slope or 15 
landform; 16 
 (b) The likelihood of delivery of sediment or debris to any public resources, or in a manner that 17 
would threaten public safety; and 18 
 (c) Any possible mitigation for the identified hazards and risks. 19 
 (2) The department's threshold determination will include an evaluation of whether the proposed 20 
forest practices: 21 
 (a) Are likely to increase the probability of a mass movement on or near the site; 22 
 (b) Would deliver sediment or debris to a public resource or would deliver sediment or debris in a 23 
manner that would threaten public safety; and 24 
 (c) Such movement and delivery are likely to cause significant adverse impacts. 25 
 If the department determines that (a), (b) and (c) of this subsection are likely to occur, then the 26 
forest practice is likely to have a probable significant adverse impact. 27 
 (3) The department will evaluate the proposal, using appropriate expertise and in consultation with 28 
other affected agencies and Indian tribes. 29 
 (4) Specific mitigation measures or conditions must be designed to avoid accelerating rates and 30 
magnitudes of mass wasting that could deliver sediment or debris to a public resource or could deliver 31 
sediment or debris in a manner that would threaten public safety. 32 
 (5) Qualified expert for the purposes of this section and for reanalysis of watershed analysis mass 33 
wasting prescriptions under WAC 222-22-030 means a person licensed under chapter 18.220 RCW as 34 
either an engineering geologist or as a hydrogeologist (if the site warrants hydrologist expertise), with at 35 
least 3 three years of field experience in the evaluation of relevant problems in forested lands. 36 
 37 
WAC 222-10-035  *Watershed analysis SEPA policies.  When the department considers a watershed 38 
analysis for approval as inunder  WAC 222-22-080 or 222-22-090, the department will perform a review 39 
under SEPA as a nonproject proposal.  When making the SEPA threshold determination for a watershed 40 
analysis, the department shall only make a determination of significance if, when compared to rules or 41 
prescriptions in place at the time of the analysis or the 5-year reviewreanalysis, the prescriptions will cause 42 
a probable significant adverse impact on elements of the environment other than those addressed in the 43 
watershed analysis process. 44 
 45 
  46 
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WAC 222-16-010  *General definitions.   1 
. . . 2 
"Area of resource sensitivity" means areas identified in accordance with WAC 222-22-050 (2)(d) or , 3 
222-22-060(2), or 222-22-090. 4 
. . . 5 
"Watershed administrative unit (WAU)" means an area shown on the map specified in WAC 6 
222-22-020(1). 7 
"Watershed analysis" means, for a given WAU, the resource assessment completed under WAC 8 
222-22-050 or 222-22-060 together with the prescriptions selected under WAC 222-22-070 080 and shall 9 
include resource assessments completed under WAC 222-22-050 where there are no areas of resource 10 
sensitivity and the ongoing reviews and reanalyses completed under WAC 222-22-090. 11 
 12 
WAC 222-16-050  *Classes of forest practices.  There are 4 four classes of forest practices created by 13 
the act.  All forest practices (including those in Classes I and II) must be conducted in accordance with 14 
the forest practices rules. 15 
 (1) "Class IV - special."  Except as provided in WAC 222-16-051, application to conduct forest 16 
practices involving the following circumstances requires an environmental checklist in compliance with 17 
the State Environmental Policy Act (SEPA), and SEPA guidelines, as they have been determined to have 18 
potential for a substantial impact on the environment.  It may be determined that additional information 19 
or a detailed environmental statement is required before these forest practices may be conducted. 20 
 *(a) Aerial application of pesticides in a manner identified as having the potential for a substantial 21 
impact on the environment under WAC 222-16-070 or ground application of a pesticide within a Type A 22 
or B wetland. 23 
 (b) Specific forest practices listed in WAC 222-16-080 on lands designated as critical habitat 24 
(state) of threatened or endangered species. 25 
 (c) Harvesting, road construction, aerial application of pesticides and site preparation on all lands 26 
within the boundaries of any national park, state park, or any park of a local governmental entity, except 27 
harvest of less than five MBF within any developed park recreation area and park managed salvage of 28 
merchantable forest products. 29 
 *(d) Timber harvest, or construction of roads, landings, gravel pits, rock quarries, or spoil disposal 30 
areas, on potentially unstable slopes or landforms described in (i) below that has the potential to deliver 31 
sediment or debris to a public resource or that has the potential to threaten public safety, and which has 32 
been field verified by the department (see WAC 222-10-030 SEPA policies for potential unstable slopes 33 
and landforms). 34 
 (i) For the purpose of this rule, potentially unstable slopes or landforms are one of the following:  35 
(See board manual section 16 for more descriptive definitions.) 36 
 (A) Inner gorges, convergent headwalls, or bedrock hollows with slopes steeper than thirty-five 37 
degrees (seventy percent); 38 
 (B) Toes of deep-seated landslides, with slopes steeper than thirty-three degrees (sixty-five 39 
percent); 40 
 (C) Ground water recharge areas for glacial deep-seated landslides; 41 
 (D) Outer edges of meander bends along valley walls or high terraces of an unconfined 42 
meandering stream; or 43 
 (E) Any areas containing features indicating the presence of potential slope instability which 44 
cumulatively indicate the presence of unstable slopes. 45 
 (ii) The department will base its classification of the application or notification on professional 46 
knowledge of the area, information such as soils, geologic or hazard zonation maps and reports, review of 47 
approved watershed analysis mass wasting prescriptions according to WAC 222-22-090 (6) or other 48 
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information provided by the applicant. 1 
 (iii) An application would not be classified as Class IV-Special for potentially unstable slopes or 2 
landforms under this subsection if: 3 
 (A) The proposed forest practice is located within a WAU that is subject to an approved watershed 4 
analysis; 5 
 (B) The forest practices are to be conducted in accordance with an approved prescriptions from the 6 
watershed analysis (or as modified through the five-year review process); and 7 


 (C) The applicable prescriptions is are specific to the site or situation, as opposed to a prescription that 8 
calls for additional analysis.  The need for an expert to determine whether the site contains specific 9 
landforms will not be considered "additional analysis," as long as specific prescriptions are established for 10 
such landforms. 11 
 *(e) Timber harvest, in a watershed administrative unit not subject to an approved watershed 12 
analysis under chapter 222-22 WAC, construction of roads, landings, rock quarries, gravel pits, borrow 13 
pits, and spoil disposal areas on snow avalanche slopes within those areas designated by the department, in 14 
consultation with department of transportation and local government, as high avalanche hazard where 15 
there is the potential to deliver sediment or debris to a public resource, or the potential to threaten public 16 
safety. 17 
 (f) Timber harvest or construction of roads, landings, rock quarries, gravel pits, borrow pits, and 18 
spoil disposal areas on the following except in (f)(iv) of this subsection: 19 
 (i) Archaeological sites or historic archaeological resources as defined in RCW 27.53.030; or 20 
 (ii) Historic sites eligible for listing on the National Register of Historic Places or the Washington 21 
Heritage Register as determined by the Washington state department of archaeology and historic 22 
preservation; or 23 
 (iii) Sites containing evidence of Native American cairns, graves, or glyptic records as provided 24 
for in chapters 27.44 and 27.53 RCW.  The department of archaeology and historic preservation shall 25 
consult with affected Indian tribes in identifying such sites. 26 
 (iv) A forest practice would not be classified as Class IV-special under this subsection if: 27 
 (A) Cultural resources management strategies from an approved watershed analysis conducted 28 
under chapter 222-22 WAC are part of the proposed forest practices, and the landowner states this in the 29 
application; or 30 
 (B) A management plan agreed to by the landowner, the affected Indian tribe, and the department 31 
of archaeology and historic preservation is part of the proposed application, and the landowner states this 32 
in the application. 33 
 *(g) Forest practices subject to an approved watershed analysis conducted under chapter 222-22 34 
WAC in an area of resource sensitivity identified in that analysis which deviates from the prescriptions 35 
(which may include an alternate plan) in the watershed analysis. 36 
 *(h) Filling or draining of more than 0.5 acre of a wetland. 37 
 (2) "Class IV - general."  Applications involving the following circumstances are "Class 38 
IV - general" forest practices unless they are listed in "Class IV - special." 39 
 (a) Forest practices (other than those in Class I) on lands platted after January 1, 1960, as provided 40 
in chapter 58.17 RCW; 41 
 (b) Forest practices (other than those in Class I) on lands that have been or are being converted to 42 
another use; 43 
 (c) Forest practices which would otherwise be Class III, but which are taking place on lands which 44 
are not to be reforested because of likelihood of future conversion to urban development (see WAC 45 
222-16-060 and 222-34-050); or 46 
 (d) Forest practices involving timber harvesting or road construction on lands that are contained 47 
within urban growth areas, designated pursuant to chapter 36.70A RCW, except where the forest 48 
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landowner provides one of the following: 1 
 (i) A written statement of intent signed by the forest landowner not to convert to a use other than 2 
commercial forest products operations for ten years accompanied by either a written forest management 3 
plan acceptable to the department or documentation that the land is enrolled under the provisions of 4 
chapter 84.33 RCW; or 5 
 (ii) A conversion option harvest plan approved by the local governmental entity and submitted to 6 
the department as part of the application. 7 
 Upon receipt of an application, the department will determine the lead agency for purposes of 8 
compliance with the SEPA pursuant to WAC 197-11-924 and 197-11-938(4) and RCW 43.21C.037(2).  9 
Such applications are subject to a thirty-day period for approval unless the lead agency determines a 10 
detailed statement under RCW 43.21C.030 (2)(c) is required.  Upon receipt, if the department determines 11 
the application is for a proposal that will require a license from a county/city acting under the powers 12 
enumerated in RCW 76.09.240, the department shall notify the applicable county/city under WAC 13 
197-11-924 that the department has determined according to WAC 197-11-938(4) that the county/city is 14 
the lead agency for purposes of compliance with the SEPA. 15 
 (3) "Class I."  Those operations that have been determined to have no direct potential for 16 
damaging a public resource are Class I forest practices.  When the conditions listed in "Class IV - special" 17 
are not present, these operations may be commenced without notification or application. 18 
 (a) Culture and harvest of Christmas trees and seedlings. 19 
 *(b) Road maintenance except:  Replacement of bridges and culverts across Type S, F or flowing 20 
Type Np Waters; or movement of material that has a direct potential for entering Type S, F or flowing 21 
Type Np Waters or Type A or B Wetlands. 22 
 *(c) Construction of landings less than one acre in size, if not within a shoreline area of a Type S 23 
Water, the riparian management zone of a Type F Water, the bankfull width of a Type Np Water, a 24 
wetland management zone, a wetland, or the CRGNSA special management area. 25 
 *(d) Construction of less than six hundred feet of road on a sideslope of forty percent or less if the 26 
limits of construction are not within the shoreline area of a Type S Water, the riparian management zone 27 
of a Type F Water, the bankfull width of a Type Np Water, a wetland management zone, a wetland, or the 28 
CRGNSA special management area. 29 
 *(e) Installation or removal of a portable water crossing structure where such installation does not 30 
take place within the shoreline area of a Type S Water and does not involve disturbance of the beds or 31 
banks of any waters. 32 
 *(f) Initial installation and replacement of relief culverts and other drainage control facilities not 33 
requiring a hydraulic permit. 34 
 (g) Rocking an existing road. 35 
 (h) Loading and hauling timber from landings or decks. 36 
 (i) Precommercial thinning and pruning, if not within the CRGNSA special management area. 37 
 (j) Tree planting and seeding. 38 
 (k) Cutting and/or removal of less than five thousand board feet of timber (including live, dead and 39 
down material) for personal use (i.e., firewood, fence posts, etc.) in any twelve-month period, if not within 40 
the CRGNSA special management area. 41 
 (l) Emergency fire control and suppression. 42 
 (m) Slash burning pursuant to a burning permit (RCW 76.04.205). 43 
 *(n) Other slash control and site preparation not involving either off-road use of tractors on slopes 44 
exceeding forty percent or off-road use of tractors within the shorelines of a Type S Water, the riparian 45 
management zone of any Type F Water, or the bankfull width of a Type Np Water, a wetland management 46 
zone, a wetland, or the CRGNSA special management area. 47 
 *(o) Ground application of chemicals, if not within the CRGNSA special management area.  (See 48 
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WAC 222-38-020 and 222-38-030.) 1 
 *(p) Aerial application of chemicals (except insecticides), outside of the CRGNSA special 2 
management area when applied to not more than forty contiguous acres if the application is part of a 3 
combined or cooperative project with another landowner and where the application does not take place 4 
within one hundred feet of lands used for farming, or within two hundred feet of a residence, unless such 5 
farmland or residence is owned by the forest landowner.  Provisions of chapter 222-38 WAC shall apply. 6 
 (q) Forestry research studies and evaluation tests by an established research organization. 7 
 *(r) Any of the following if none of the operation or limits of construction takes place within the 8 
shoreline area of a Type S Water or the riparian management zone of a Type F Water, the bankfull width 9 
of a Type Np Water or flowing Type Ns Water, or within the CRGNSA special management area and the 10 
operation does not involve off-road use of tractor or wheeled skidding systems on a sideslope of greater 11 
than forty percent: 12 
 (i) Any forest practices within the boundaries of existing golf courses. 13 
 (ii) Any forest practices within the boundaries of existing cemeteries which are approved by the 14 
cemetery board. 15 
 (iii) Any forest practices involving a single landowner where contiguous ownership is less than 16 
two acres in size. 17 
 (s) Removal of beaver structures from culverts on forest roads.  A hydraulics project approval 18 
from the Washington department of fish and wildlife may be required. 19 
 (4) "Class II."  Certain forest practices have been determined to have a less than ordinary 20 
potential to damage a public resource and may be conducted as Class II forest practices:  Provided, That 21 
no forest practice enumerated below may be conducted as a Class II forest practice if the operation 22 
requires a hydraulic project approval (RCW 77.55.100) or is within a "shorelines of the state," or involves 23 
owner of perpetual timber rights subject to RCW 76.09.067 (other than renewals).  Such forest practices 24 
require an application.  No forest practice enumerated below may be conducted as a "Class II" forest 25 
practice if it takes place on lands platted after January 1, 1960, as provided in chapter 58.17 RCW, or on 26 
lands that have been or are being converted to another use.  No forest practice enumerated below 27 
involving timber harvest or road construction may be conducted as a "Class II" if it takes place within 28 
urban growth areas designated pursuant to chapter 37.70A RCW.  Such forest practices require a Class 29 
IV application.  Class II forest practices are the following: 30 
 (a) Renewal of a prior Class II notification where no change in the nature and extent of the forest 31 
practices is required under rules effective at the time of renewal. 32 
 (b) Renewal of a previously approved Class III or IV forest practices application where: 33 
 (i) No modification of the uncompleted operation is proposed; 34 
 (ii) No notices to comply, stop work orders or other enforcement actions are outstanding with 35 
respect to the prior application; and 36 
 (iii) No change in the nature and extent of the forest practice is required under rules effective at the 37 
time of renewal.; and 38 
 (iv) Renewal of a previously approved multiyear permit for forest practices within a WAU with an 39 
approved watershed analysis requires completion of a necessary five-year review of the watershed 40 
analysis.The application is not a multiyear permit that is located within an area subject to reanalysis of a 41 
watershed analysis under WAC 222-22-090 (6). 42 
 *(c) Any of the following if none of the operation or limits of construction takes place within the 43 
riparian management zone of a Type F Water, within the bankfull width of a Type Np Water, within a 44 
wetland management zone, within a wetland, or within the CRGNSA special management area: 45 
 (i) Construction of advance fire trails. 46 
 (ii) Opening a new pit of, or extending an existing pit by, less than one acre. 47 
 *(d) Salvage of logging residue if none of the operation or limits of construction takes place within 48 
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the riparian management zone of a Type F Water, within the bankfull width of a Type Np Water, within a 1 
wetland management zone or within a wetland; and if none of the operations involve off-road use of 2 
tractor or wheeled skidding systems on a sideslope of greater than forty percent. 3 
 *(e) Any of the following if none of the operation or limits of construction takes place within the 4 
riparian management zone of a Type F Water, within the bankfull width of a Type Np Water, within a 5 
wetland management zone, within a wetland, or within the CRGNSA special management area, and if 6 
none of the operations involve off-road use of tractor or wheeled skidding systems on a sideslope of 7 
greater than forty percent, and if none of the operations are located on lands with a likelihood of future 8 
conversion (see WAC 222-16-060): 9 
 (i) West of the Cascade summit, partial cutting of forty percent or less of the live timber volume. 10 
 (ii) East of the Cascade summit, partial cutting of five thousand board feet per acre or less. 11 
 (iii) Salvage of dead, down, or dying timber if less than forty percent of the total timber volume is 12 
removed in any twelve-month period. 13 
 (iv) Any harvest on less than forty acres. 14 
 (v) Construction of six hundred or more feet of road, provided that the department shall be notified 15 
at least two business days before commencement of the construction. 16 
 (5) "Class III."  Forest practices not listed under Classes IV, I or II above are "Class III" forest 17 
practices.  Among Class III forest practices are the following: 18 
 (a) Those requiring hydraulic project approval (RCW 77.55.100). 19 
 *(b) Those within the shorelines of the state other than those in a Class I forest practice. 20 
 *(c) Aerial application of insecticides, except where classified as a Class IV forest practice. 21 
 *(d) Aerial application of chemicals (except insecticides), except where classified as Class I or IV 22 
forest practices. 23 
 *(e) Harvest or salvage of timber except where classed as Class I, II or IV forest practices. 24 
 *(f) All road construction except as listed in Classes I, II and IV forest practices. 25 
 (g) Opening of new pits or extensions of existing pits over 1 one acre. 26 
 *(h) Road maintenance involving: 27 
 (i) Replacement of bridges or culverts across Type S, F or flowing Type Np Waters; or 28 
 (ii) Movement of material that has a direct potential for entering Type S, F or flowing Type Np 29 
Waters or Type A or B Wetlands. 30 
 (i) Operations involving owner of perpetual timber rights subject to RCW 76.09.067. 31 
 (j) Site preparation or slash abatement not listed in Classes I or IV forest practices. 32 
 (k) Harvesting, road construction, site preparation or aerial application of pesticides on lands 33 
which contain cultural, historic or archaeological resources which, at the time the application or 34 
notification is filed, have been identified to the department as being of interest to an affected Indian tribe. 35 
 (l) Harvesting exceeding nineteen acres in a designated difficult regeneration area. 36 
 (m) Utilization of an alternate plan.  See WAC 222-12-040. 37 
 *(n) Any filling of wetlands, except where classified as Class IV forest practices. 38 
 *(o) Multiyear permits. 39 
 *(p) Small forest landowner long-term applications that are not classified Class IV-special or Class 40 
IV-general, or renewals of previously approved Class III or IV long-term applications. 41 
 42 
WAC 222-20-080  Application and notification expiration.  (1) The approval given by the department 43 
to an application to conduct a forest practice shall be effective for a term of two years from the date of 44 
approval, with the following exceptions: 45 
 (a) Multiyear permits are effective for three to five years.  A multiyear permit for lands included 46 
in a watershed analysis pursuant to chapter 222-22 WAC is not renewable if a five-year watershed 47 
analysis review is found necessary by the department and has not been completed. 48 







7 


 (b) Small forest landowner long-term applications are effective for terms of three to fifteen years. 1 
 (2) A notification is effective for a term of two years beginning five days from the date it is 2 
officially received. 3 
 4 
WAC 222-22-020  Watershed administrative units.  *(1) For purposes of this chapter, the state is 5 
divided into areas known as watershed administrative units (WAUs).  The department shall, in 6 
cooperation with the departments of ecology,  and fish and wildlife, affected Indian tribes, local 7 
government governmental entities, forest land ownerlandowners, and the public, define WAUs 8 
throughout the state.  The department shall identify WAUs on a map. 9 
 *(2) WAUs should generally be between 10,000ten thousand to 50,000fifty thousand acres in size 10 
and should be discrete hydrologic units.  The board recognizes, however, that identified watershed 11 
processes and potential effects on resource characteristics differ, and require different spatial scales of 12 
analysis, and the department's determination of the WAUs should recognize these differences.  The board 13 
further recognizes that mixed land uses will affect the ability of a watershed analysis to predict 14 
probabilities and identify causation as required under this chapter, and the department's conduct and 15 
approval of a watershed analysis under this chapter shall take this effect into account. 16 
 *(3) The department is directed to conduct periodic reviews of the WAUs adopted under this 17 
chapter to determine whether revisions are needed to more efficiently assess potential cumulative effects.  18 
The department shall consult with the departments of ecology,  and  fish and wildlife, affected Indian 19 
tribes, forest land ownerlandowners, local government governmental entities, and the public.  From time 20 
to time and as appropriate, the department shall make recommendations to the board regarding revision of 21 
watershed administrative units. 22 
 23 
WAC 222-22-030  Qualification of watershed resource analysts, specialists, and field managers, 24 
and qualified experts.  *(1) The department shall set the minimum qualifications for analysts 25 
participating in level 1 assessments conducted under WAC 222-22-050, for specialists participating in 26 
level 2 assessments conducted under WAC 222-22-060, and for field managers participating in 27 
recommendation of prescriptions under WAC 222-22-070, and for analyst, specialists, and field managers 28 
participating in reanalysis  under WAC 222-22-090.  The minimum qualifications shall be specific for 29 
the disciplines needed to participate in level 1 and level 2 assessments and in the recommendations of 30 
prescriptions, and shall include, at a minimum, formal education in the relevant discipline and field 31 
experience.  Minimum qualifications for analysts participating in level 2 assessments should typically 32 
include a graduate degree in the relevant discipline. A reanalysis of mass wasting prescriptions under 33 
WAC 222-22-090 requires a qualified expert as defined in WAC 222-10-030.   34 
 *(2) The department shall coordinate with relevant state and federal agencies, affected Indian 35 
tribes, forest land ownerlandowners, local government governmental entities, and the public to seek and 36 
utilize available qualified expertise to participate in watershed analysis or reanalysis. 37 
 *(3) Qualified analysts, specialists, and field managers, and qualified experts shall, while and only 38 
for the purpose of conducting a watershed analysis or monitoring in a WAU, be duly authorized 39 
representatives of the department for the purposes of RCW 76.09.150. 40 
 *(4) An individual may qualify in more than one science or management skill.  Qualification 41 
under subsection (1) of this section shall be effective for 5 five years.  When a qualification expires, a 42 
person requesting requalification shall meet the criteria in effect at the time of requalification. 43 
 *(5) The department shall provide and coordinate training for, maintain a register of, and monitor 44 
the performance of qualified analysts, specialists, and field managers, and qualified experts by region.  45 
The department shall disqualify analysts, specialists, and field managers, and qualified experts who fail to 46 
meet the levels of performance required by the qualification standards 47 
 48 
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WAC 222-22-040  Watershed prioritization.  (1) The department shall determine, by region, the order 1 
in which it will analyzeprioritize WAUs for the purposes of this section and for reviews under WAC 2 
222-22-090 in cooperation.  The department shall cooperate with the departments of ecology, and fish 3 
and wildlife, affected Indian tribes, forest land owners landowners, and the public in setting priorities.  In 4 
setting priorities or reprioritizing WAUs, the department The prioritization shall consider the availability 5 
of landowner participation and assistance and the availability and assistance that may be provided by 6 
affected Indian tribes and local government governmental entities. 7 
 *(2) Except as set forth in subsection (3) of this section, theThe department shall may undertake a 8 
watershed analysis on each any WAU, in the order established under subsection (1) of this section. When 9 
conducting a watershed analysis, the department shall include available qualified expertise from state 10 
agencies, affected Indian tribes, forest landowners, local governmental entities, and the public. 11 
 *(3) The owner or owners of ten percent or more of the nonfederal forest land acreage in a WAU 12 
may notify the department in writing that the owner or owners intend to conduct a level 1 assessment, 13 
level 2 assessment, or both, and the prescription recommendation and management strategy process 14 
processes on the WAU under this chapter, or conduct a reanalysis under WAC 222-22-090, at their own 15 
expense.  The notice shall identify the teams proposed to conduct the watershed analysis or reanalysis, 16 
which shall be comprised of individuals qualified by the department pursuant to WAC 222-22-030.  The 17 
department shall promptly notify any owner or owners sending notice under this subsection if any member 18 
of the designated teams is not so qualified.  Within 30 thirty days of delivering a notice to the department 19 
under this subsection, the forest land ownerlandowner or owners shall begin the level 1 assessment under 20 
WAC 222-22-050 or, at its option, the level 2 assessment under WAC 222-22-060, or the reanalysis under 21 
WAC 222-22-090.  An approved forest land ownerlandowner team shall, while and only for the purposes 22 
of conducting a watershed analysis or reanalysis in a WAU, be a duly authorized representative of the 23 
department for the purposes of RCW 76.09.150.  The board encourages forest land ownerlandowners 24 
conducting assessments under this chapter to include available, qualified expertise from state and federal 25 
agencies, affected Indian tribes, forest land ownerlandowners, local government governmental entities, 26 
and the public. 27 
 *(4) Before beginning an a watershed analysis in a WAU, the department or the forest land 28 
ownerlandowner conducting the analysis shall provide reasonable notice, including notice by regular 29 
United States mail where names and addresses have been provided to the department, to all forest land 30 
ownerlandowners in the WAU, and to affected Indian tribes.  The department or the forest land 31 
ownerlandowner conducting the analysis shall also provide reasonable notice to the public and to state, 32 
federal, and local government governmental entities, by, among other things, posting the notice 33 
conspicuously in the department’s office of the departmental  in the region containing the WAU.  The 34 
notice shall be in a form designated by the department and give notice that an a watershed analysis or 35 
reanalysis is being conducted, by whose team, the time period of the analysis or reanalysis, and the dates 36 
and locations in which the draft analysis or reanalysis will be available for review and comment. 37 
 38 
WAC 222-22-045  Cultural resources.  (1) Any watershed analysis initiated after July 1, 2005, is not 39 
complete unless the analysis includes a completed cultural resource module.  Cultural resources module 40 
completeness is detailed in Appendix II of the module and includes affected tribe(s) participation, 41 
appropriate team qualification, required maps and forms, assessment of tribal and nontribal cultural 42 
resources, peer review of assessment, management strategies based on causal mechanism reports from 43 
synthesis, and agreement on the management strategies by affected tribes, landowners and land managers 44 
on the field managers team and, where applicable, the department of archaeology and historic 45 
preservation. 46 
 (2) When conducting a reanalysis of a watershed analysis revisions pursuant to WAC 47 
222-22-090(4), the cultural resources module is not required if the watershed analysis was approved by 48 
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the department prior to the date in subsection (1) of this section.  However, the board encourages use of 1 
the cultural resources module upon such review. 2 
 (3) The department does not review or approve cultural resources management strategies because 3 
their implementation is voluntary.  The department of archaeology and historic preservation must be 4 
consulted and agree on all management strategies involving sites registered on the department of 5 
archaeology and historic preservation's archaeological and historic sites data base and all resources that 6 
require mandatory protection under chapters 27.44 and 27.53 RCW. 7 
 (4) The cultural resources module may be conducted as a stand-alone method separate from a 8 
watershed analysis to identify, protect, and manage cultural resources.  When used as a stand-alone 9 
methodology: 10 
 (a) Selected components of the methodology may be used as the participants deem necessary or the 11 
module may be used in its entirety. 12 
 (b) The methodology may be used at a variety of geographic scales and may be initiated by tribes, 13 
land managers or landowners.  Landowner or land manager initiation is not limited by the minimum 14 
ownership threshold requirements in this chapter.  Nothing in this rule grants any person or organization 15 
initiating the cultural resources module as a stand-alone method any right of entry onto private property. 16 
 (c) Watershed analysis notice requirements to the department do not apply. 17 
 (d) Participants are encouraged to engage people that meet the minimum qualifications to conduct 18 
the module as set by this chapter. 19 
 (e) In order for a stand-alone module to be incorporated into a watershed analysis, the module must 20 
have been conducted in accordance with the requirements of this chapter. 21 
 22 
WAC 222-22-050  Level 1 watershed resource assessment.  *(1) To begin a watershed resource 23 
analysis assessment on a WAU, the department shall assemble a level 1 assessment team consisting of 24 
analysts qualifiedacting under WAC 222-22-030(1).040(2) or A a forest land ownerlandowner or owners 25 
acting under WAC 222-22-040(3) may assemble a level 1 resource assessment team consisting of analysts 26 
qualified under WAC 222-22-030(1) or, at its option, may begin the watershed analysis as a level 2 27 
resource assessment under WAC 222-22-060.  Each level 1 team shall include persons qualified in the 28 
disciplines indicated as necessary in the methodology, and should generally include a person or persons 29 
qualified in the following: 30 
 (a) Forestry; 31 
 (b) Forest hydrology; 32 
 (c) Forest soil science or geology; 33 
 (d) Fisheries science; 34 
 (e) Geomorphology; 35 
 (f) Cultural anthropology; and 36 
 (g) Archaeology. 37 
 Any owner, and any cooperating group of owners, of ten percent or more of the nonfederal forest 38 
land acreage in the WAU and any affected Indian tribe shall be entitled to include one qualified individual 39 
to participate on the team at its own expense.  The cultural resources module must include the 40 
participation of the affected Indian tribe(s).  See board manual section 11, J. Cultural Resources Module, 41 
Introduction, 1) Using this methodology in formal watershed analysis. 42 
 *(2) The level 1 team shall perform an inventory of the WAU utilizing the methodology, indices of 43 
resource condition, and checklists set forth in the manual in accordance with the following: 44 
 (a) The team shall survey the WAU for fish, water, and capital improvements of the state or its 45 
political subdivisions, and conduct an assessment for cultural resources. 46 
 (b) The team shall display the location of these resources on a map of the WAU, except mapping of 47 
tribal cultural resources sites must be approved by the affected tribe.  The location of archaeological sites 48 
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shall be on a separate map that will be exempt from public disclosure per RCW 42.56.300. 1 
 (c) For public resources (fish, water, and capital improvements of the state or its political 2 
subdivisions): 3 
 (i) The team shall determine the current condition of the resource characteristics of these 4 
resources, shall classify their condition as "good," "fair," or "poor," and shall display this information on 5 
the map of the WAU.  The criteria used to determine current resource conditions shall include indices of 6 
resource condition, in addition to such other criteria as may be included in the manual.  The indices will 7 
include two levels, which will distinguish between good, fair, and poor conditions. 8 
 (ii) The team shall assess the likelihood that identified watershed processes in a given physical 9 
location will be adversely changed by one forest practice or by cumulative effects and that, as a result, a 10 
material amount of water, wood, sediment, or energy (e.g., affecting temperature) will be delivered to fish, 11 
water, or capital improvements of the state or its political subdivisions.  (This process is referred to in this 12 
chapter as "adverse change and deliverability.")  (For example, the team will address the likelihood that 13 
road construction will result in mass wasting and a slide that will in turn reach a stream.)  The team shall 14 
rate this likelihood of adverse change and deliverability as "high," "medium," "low," or "indeterminate."  15 
Those likelihoods rated high, medium, or indeterminate shall be displayed on the map of the WAU. 16 
 (iii) For each instance of high, medium, or indeterminate likelihood of adverse change and 17 
deliverability identified under (c)(ii) of this subsection, the team shall assess the vulnerability of 18 
potentially affected resource characteristics.  Criteria for resource vulnerability shall include indices of 19 
resource condition as described in (c)(i) of this subsection and quantitative means to assess the likelihood 20 
of material adverse effects to resource characteristics caused by forest practices.  (For example, the team 21 
will assess the potential damage that increased sediment caused by a slide reaching a stream will cause to 22 
salmon spawning habitat that is already in fair or poor condition.)  The team shall rate this vulnerability 23 
"high," "medium," "low," or "indeterminate" and shall display those vulnerabilities on the map of the 24 
WAU.  If there are no other criteria in the manual to assess vulnerability at the time of the assessment, 25 
current resource condition shall be used, with good condition equivalent to low vulnerability, fair 26 
condition equivalent to medium vulnerability, and poor condition equivalent to high vulnerability. 27 
 (iv) The team shall identify as areas of resource sensitivity, as provided in table 1 of this section, 28 
the locations in which a management response is required under WAC 222-22-070(3) because, as a result 29 
of one forest practice or of cumulative effects, there is a combination of a high, medium, or indeterminate 30 
likelihood of adverse change and deliverability under (c)(ii) of this subsection and a low, medium, high, or 31 
indeterminate vulnerability of resource characteristics under (c)(iii) of this subsection: 32 
 33 


Table 1 34 
 35 


Areas of Resource Sensitivity and Management Response 36 
 37 


  Likelihood of Adverse Change and 
Deliverability 


 


 


   Low Medium High  
 Low Standard 


rules 
Standard 


rules 
Response: 
Prevent or 


avoid 
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 The team shall display the areas of resource sensitivity on the map of the WAU. 1 
 (v) The decision criteria used to determine low, medium, and high likelihood of adverse change 2 
and deliverability shall be as set forth in the manual.  A low designation generally means there is minimal 3 
likelihood that there will be adverse change and deliverability.  A medium designation generally means 4 
there is a significant likelihood that there will be adverse change and deliverability.  A high designation 5 
generally means that adverse change and deliverability is more likely than not with a reasonable degree of 6 
confidence.  Any areas identified as indeterminate in the level 1 assessment shall be classified for the 7 
purposes of the level 1 assessment as medium until a level 2 assessment is done on the WAU under WAC 8 
222-22-060, during which the uncertainties shall be resolved. 9 
 (d) For cultural resources, the team shall follow the methodology outlined in the cultural resources 10 
module to determine the risk call for cultural resources based upon resource vulnerability and resource 11 
importance. 12 
 (e) The team shall prepare a causal mechanism report regarding the relationships of each process 13 
identified in (c) and (d) of this subsection.  The report shall demonstrate that the team's determinations 14 
were made in accordance with the manual.  If, in the course of conducting a level 1 assessment, the team 15 
identifies areas in which voluntary corrective action will significantly reduce the likelihood of material, 16 
adverse effects to the condition of a resource characteristic, the team shall include this information in the 17 
report, and the department shall convey this information to the applicable land ownerlandowner. 18 
 *(3) Within 21 twenty one days of mailing notice under WAC 222-22-040(4), the level 1 team 19 
shall submit to the department its draft level 1 assessment, which shall consist of the map of the WAU 20 
marked as set forth in this section and the causal mechanism report proposed under subsection (2)(e) of 21 
this section.  If the level 1 team is unable to agree as to one or more resource sensitivities or potential 22 
resource sensitivities, or the causal mechanism report, alternative designations and an explanation therefor  23 
shall be included in the draft assessment.  Where the draft level 1 assessment delivered to the department 24 
contains alternative designations, the department shall within 21 twenty one days of the receipt of the draft 25 
level 1 assessment make its best determination and approve that option which it concludes most accurately 26 
reflects the proper application of the methodologies, indices of resource condition, and checklists set forth 27 
in the manual. 28 
 *(4) If the level 1 assessment contains any areas in which the likelihood of adverse change and 29 
deliverability or resource vulnerability are identified as indeterminate under this section or if the level 1 30 
methodology recommends it, the department shall assemble a level 2 assessment team under WAC 31 
222-22-060 to resolve the uncertainties in the assessment, unless a forest land ownerlandowner acting 32 
under WAC 222-22-040(3) has conducted a level 2 assessment on the WAU. 33 
 *(5) Pending the completion of the level 2 assessment, if any, on the WAU, the department shall 34 
select interim prescriptions using the process and standards described in WAC 222-22-070 (1), (2), and (3) 35 
and 222-22-080(3) and shall apply them to applications and notifications as provided in WAC 222-22-090 36 
(1) and (2).  Before submitting recommended interim prescriptions to the department, the field managers' 37 
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team under WAC 222-22-070(1) shall review the recommended prescriptions with available 1 
representatives of the jurisdictional management authorities of the fish, water, capital improvements of the 2 
state or its political subdivisions, and cultural resources in the WAU, including, but not limited to, the 3 
departments of fish and wildlife, ecology, and affected Indian tribes. 4 
 5 
WAC 222-22-060  Level 2 watershed resource assessment.  *(1) The department, acting under WAC 6 
222-22-040(2) or forest land ownerlandowner acting under WAC 222-22-040(3), may assemble a level 2 7 
resource assessment team either, in the case of a forest land owner, to begin a watershed analysis at a level 8 
2 resource assessment or to review the level 1 resource assessment on a WAU.  The level 2 team shall 9 
consist of specialists qualified under WAC 222-22-030(1).  Each level 2 team shall include persons 10 
qualified in the disciplines indicated as necessary in the methodology, and should generally include a 11 
person or persons qualified in the following: 12 
 (a) Forestry; 13 
 (b) Forest hydrology; 14 
 (c) Forest soil science or geology; 15 
 (d) Fisheries science; 16 
 (e) Geomorphology; 17 
 (f) Cultural anthropology; and 18 
 (g) Archaeology. 19 
 Any owner, and any cooperating group of owners, of ten percent or more of the nonfederal forest 20 
land acreage in the WAU and any affected Indian tribe shall be entitled to designate one qualified member 21 
of the team at its own expense.  The cultural resources module must include the participation of the 22 
affected Indian tribe(s).  See board manual section 11, J. Cultural Resources Module, Introduction, 1) 23 
Using this methodology in formal watershed analysis. 24 
 *(2) The level 2 team shall perform an assessment of the WAU utilizing the methodology, indices 25 
of resource condition, and checklist set forth in the manual in accordance with the following: 26 
 (a) If a level 1 assessment has not been conducted under WAC 222-22-050, the assessment team 27 
shall complete the tasks required under WAC 222-22-050(2), except that the level 2 team shall not rate 28 
any likelihood of adverse change and deliverability or resource vulnerability as indeterminate. 29 
 (b) If the level 2 team has been assembled to review a level 1 assessment, the level 2 team shall, 30 
notwithstanding its optional review of all or part of the level 1 assessment, review each likelihood of 31 
adverse change and deliverability and resource vulnerability rated as indeterminate and shall revise each 32 
indeterminate rating to low, medium, or high and shall revise the map of the WAU accordingly. 33 
 *(3) Within 60 sixty days of mailing notice under WAC 222-22-040(4) where a watershed analysis 34 
begins with a level 2 assessment or within 60 days of beginning a level 2 assessment after completion of a 35 
level 1 assessment, the level 2 team shall submit to the department its draft level 2 assessment, which shall 36 
consist of the map of the WAU and the causal mechanism report. 37 
 *(4) The level 2 team shall endeavor to produce a consensus report.  If the level 2 team is unable 38 
to agree as to one or more areas of resource sensitivity or the casual mechanism report, alternative 39 
designations and an explanation therefor shall be included in the draft assessment.  Where the draft level 40 
2 assessment delivered to the department contains alternative designations or reports, the department shall 41 
within 30thirty days of the receipt of the draft level 2 assessment make its best determination and approve 42 
that option which it concludes most accurately reflects the proper application of the methodologies, 43 
indices of resource condition, and checklists set forth in the manual. 44 
 45 
 46 
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WAC 222-22-070  Prescriptions and management strategies.  *(1) For each WAU for which a 1 
watershed analysis is undertaken, the department, acting under WAC 222-22-040(2) or forest land 2 
ownerlandowner acting under WAC 222-22-040(3), shall assemble a team of field managers qualified 3 
under WAC 222-22-030(1).  The team shall include persons qualified in the disciplines indicated as 4 
necessary in watershed analysis methods, and shall generally include a person or persons qualified in the 5 
following: 6 
 (a) Forest resource management; 7 
 (b) Forest harvest and road systems engineering; 8 
 (c) Forest hydrology; 9 
 (d) Fisheries science or management; 10 
 (e) Cultural anthropology and/or archaeology, depending on the cultural resources identified in the 11 
assessment. 12 
 Any owner, and any cooperating group of owners, of ten percent or more of the nonfederal forest 13 
land acreage in the WAU and any affected Indian tribe shall be entitled to include one qualified individual 14 
to participate on the team at its own expense.  The cultural resources module must include the 15 
participation of the affected Indian tribe(s).  See board manual section 11, J. Cultural Resources Module, 16 
Introduction, 1) Using this methodology in formal watershed analysis. 17 
 *(2) Each forest land ownerlandowner in a WAU shall have the right to submit prescriptions to the 18 
department or the forest land ownerlandowner conducting the watershed analysis prescriptions for areas 19 
of resource sensitivity on its their land.  If these prescriptions are received within the time period 20 
described in subsection (4) of this section, they shall be considered for inclusion in the watershed analysis. 21 
 *(3) For each identified area of resource sensitivity, the field managers team shall, in consultation 22 
with the level 1 and level 2 teams, if any, select and recommend prescriptions to the department 23 
prescriptions.  These prescriptions shall be reasonably designed to minimize, or to prevent or avoid, as set 24 
forth in table 1 in WAC 222-22-050 (2)(c)(iv), the likelihood of adverse change and deliverability that has 25 
the potential to cause a material, adverse effect to resource characteristics in accordance with the 26 
following: 27 
 (a) The prescriptions shall be designed to provide forest land ownerlandowners and operators with 28 
as much flexibility as is reasonably possible while addressing the area of resource sensitivity.  The 29 
prescriptions should, where appropriate, include, but not be limited to, plans for road abandonment, 30 
orphaned roads, and road maintenance and plans for applying prescriptions to recognized land features 31 
identified in the WAU as areas of resource sensitivity but not fully mapped; 32 
 (b) Restoration opportunities may be included as voluntary prescriptions where appropriate; 33 
 (c) Each set of prescriptions shall provide for an option for an alternate plan under WAC 34 
222-12-040, which the applicant shows meets or exceeds the protection provided by the other 35 
prescriptions approved for a given area of resource sensitivity; 36 
 (d) The rules of forest practices and cumulative effects under this chapter shall not require 37 
mitigation for activities or events not regulated under chapter 76.09 RCW.  Any hazardous condition 38 
subject to forest practices identified in a watershed analysis requiring corrective action shall be referred to 39 
the department for consideration under RCW 76.09.300 et seq.; and 40 
 (e) The Effective July 1, 2001, the forests and fish riparian permanent rules, when effective, 41 
supersede all existing watershed analysis riparian prescriptions with the exception of riparian 42 
management zones for exempt 20-acre parcels, when watershed analysis prescriptions were in effect 43 
before January 1, 1999.  (See WAC 222-30-021, 222-30-022, and 222-30-023.)  No new riparian 44 
prescriptions will be written after completion of the riparian management zonefunction assessment report 45 
during a watershed analysis. 46 
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 *(4) For each identified cultural resource area of resource sensitivity, the field managers team shall 1 
develop cultural resources management strategies in consultation with the assessment team and affected 2 
tribe(s). 3 
 (a) If a management strategy involves a site registered on the department of archaeology and 4 
historic preservation's archaeological and historic sites data base, data recovery at an archaeological site, 5 
or any resource that requires mandatory protection under chapters 27.44 and 27.53 RCW, the field 6 
managers team shall submit the management strategy to the department of archaeology and historic 7 
preservation for agreement. 8 
 (b) The management strategies should be reasonably designed to protect or allow the recovery of 9 
resources by measures that minimize or prevent or avoid risks identified in the assessment. 10 
 (c) Management strategies resulting from conducting a cultural resources module are voluntary, 11 
not mandatory prescriptions, whether the module is conducted as part of a watershed analysis or as a 12 
stand-alone method separate from watershed analysis.  However, the mandatory protections of resources 13 
under chapters 27.44 and 27.53 RCW still apply. 14 
 (5) The field managers team shall submit the recommended prescriptions, monitoring 15 
recommendations and cultural resources management strategies to the department within 30 thirty days of 16 
the submission to the department of the level 2 assessment under WAC 222-22-060 or within 21 twenty 17 
one days of the submission to the department of the level 1 assessment under WAC 222-22-050. 18 
 19 
WAC 222-22-075  Monitoring.  *In connection with any watershed analysis that is not a revision 20 
(reanalysis under WAC 222-22-090(4)), the monitoring module will be required to be completed but 21 
implementation of monitoring recommendations would be voluntary unless otherwise required by 22 
existing laws and rules, or required by an HCP implementation agreement.  Implementation of the 23 
monitoring recommendations will be encouraged when needed as part of the statewide effectiveness 24 
monitoring program. 25 
 26 
WAC 222-22-080  *Approval of watershed analysis.  (1) Upon receipt of the recommended 27 
prescriptions and management strategies resulting from a level 1 assessment under WAC 222-22-050, a 28 
level 2 assessment under WAC 222-22-060, or a level 1 assessment under WAC 222-22-050 where a level 29 
2 assessment will not be conducted reanalysis under WAC 222-22-090, the department shall select 30 
prescriptions.  The department shall circulate the draft watershed analysis to the departments of ecology, 31 
and fish and wildlife, affected Indian tribes, local government governmental entities, forest land 32 
ownerlandowners in the WAU, and the public for review and comment.  The prescriptions recommended 33 
by the field managers' team shall be given substantial weight.  Within thirty days of receipt of the 34 
recommended prescriptions and management strategies, the department shall review comments, revise the 35 
watershed analysis as appropriate, and approve or disapprove the watershed analysis for the WAU. 36 
 *(2) The department should notify any governmental agency or Indian tribe having jurisdiction 37 
over activities which are not regulated under chapter 76.09 RCW but which are identified in the draft 38 
analysis as having a potential for an adverse impact on identified fish, water, capital improvements of the 39 
state or its political subdivisions, and or cultural resources. 40 
 *(3) The department shall approve the draft watershed analysis unless it finds: 41 
 (a) For any level 1 assessment or level 2 assessment, that: 42 
 (i) The team failed in a material respect to apply the methodology, indices of resource condition, or 43 
checklists set forth in the manual; or 44 
 (ii) A team meeting the criteria promulgated by the department and using the defined 45 
methodologies, indices of resource conditions, and checklists set forth in the manual could not reasonably 46 
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have come to the conclusions identified in the draft level 1 or level 2 assessment; and 1 
 (b) For theThe prescriptions, that they will not accomplish the purposes and policies of this chapter 2 
and of the Forest Practices Act, chapter 76.09 RCW. 3 
 (c) In making its findings under this subsection, the department shall take into account its ability to 4 
revise assessments under WAC 222-22-090(3). 5 
 *(4) If the department does not approvedisapproves the draft watershed analysis, it shall set forth 6 
in writing a detailed explanation of the reasons for its disapproval. 7 
 (5) All To become final under (1) of this section, all watershed analyses must be reviewed under 8 
SEPA on a nonproject basis.  SEPA review may take place concurrently with the public review in 9 
subsection (1) of this section.  (See WAC 222-10-035.) 10 


(6) As of July 1, 2011:  11 
(a) existing interim or draft prescriptions will expire, and 12 
(b) a new draft watershed analysis or reanalysis will expire if the requirements in (1) and (5) of this 13 


section are not met. 14 
These expirations sunset the draft watershed analysis for the WAU and do not require SEPA 15 


review. The department shall notify the landowners in the WAU that the watershed analysis has expired. 16 
 (67) The department will not review or approve cultural resource management strategies because 17 
their implementation is voluntary. 18 
 19 
WAC 222-22-090  Use, and review, and reanalysis of a watershed analysis.  *(1) Where a watershed 20 
analysis has been completed and approved for a WAU under this chapter: 21 
 (a) Any landowner within the WAU may apply for a multiyear permit to conduct forest practices 22 
according to the watershed analysis prescriptions.  This permit is not renewable if a five-year 23 
reviewreanalysis is found necessary by the department under subsection (6) of this section and either the 24 
reanalysis has not been completed and approved or the department has rescinded the prescriptions. 25 
 (b) Nonmultiyear forest practices applications and notifications submitted to the department shall 26 
indicate whether an area of resource sensitivity will be affected and, if so, which prescription the operator, 27 
timber owner, or forest land ownerlandowners shall use in conducting the forest practice in the area of 28 
resource sensitivity; 29 
 (c) The department shall assist operators, timber owners, and forest land ownerlandowners in 30 
obtaining governmental permits required for the prescription. (see See WAC 222-50-020 and 31 
222-50-030); 32 
 (d) The department shall confirm that the prescription selected under (a) and(b) of this subsection 33 
was one of the prescriptions approved for the area of resource sensitivity under WAC 222-22-080 and 34 
shall require the use of the prescription; and 35 
 (e) The department shall not further condition forest practices applications and notifications in an 36 
area of resource sensitivity in a WAU where the applicant will use a prescription contained in the 37 
watershed analysis nor shall the department further condition forest practices applications and 38 
notifications outside an area of resource sensitivity in a WAU, except: 39 
(i)  for reasons other than the watershed processes and fish, water, and capital improvements of the 40 
state or its political subdivisions analyzed in the watershed analysis in the WAU,; or and except 41 
(ii) to correct mapping errors, misidentification of soils, landforms, vegetation, or stream features, or other 42 
similar factual errors. 43 
 *(2) Pending completion and approval of a watershed analysis for a WAU, the department shall 44 
process forest practices notifications and applications in accordance with the other chapters of this title, 45 
except that applications and notifications received for forest practices on a WAU after the date notice is 46 
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mailed under WAC 222-22-040(4) commencing a watershed analysis on the WAU shall be conditioned to 1 
require compliance with interim, draft, and final prescriptions, as available. 2 
 Processing and approval of applications and notifications shall not be delayed by reason of review, 3 
approval, or appeal of a watershed analysis. 4 
 *(3) The board encourages cooperative and voluntary monitoring.  Evaluation of resource 5 
conditions may be conducted by qualified specialists, analysts, and field managers, and qualified experts 6 
as determined under WAC 222-22-030.  Subsequent watershed analysis and monitoring 7 
recommendations in response to areas where recovery is not occurring shall be conducted in accordance 8 
with this chapter. 9 


*(4) Where the condition of resource characteristics in a WAU are fair or poorTo keep watershed analyses 10 
current, the department shall determine if and when a reanalysis of a watershed analysis is necessary 11 
to evaluate the effectiveness of the prescriptions applied under this chapter to the WAU in providing 12 
for the protection and recovery of the resource characteristic.  If the department finds that the 13 
prescriptions are not providing for such protection and recovery over a period of 3 years, the 14 
department shall repeat the watershed analysis in the WAU.  The department shall determine which 15 
watershed analysis modules and prescriptions need to be included in the reanalysis. Review and 16 
reanalysis shall be conducted in accordance with this chapter and board manual section 11, standard 17 
methodology for conducting watershed analysis, except that: 18 


 (a)  the reanalysis may be conducted on areas smaller than the entire WAU in the case of 19 
subsection (6) (a) of this section, and  20 


 (b) the reanalysis shall be conducted only on the areas affected in the case of subsection (6) (b) or (6) 21 
(c) of this section.  22 


(5) Entities with an interest in maintaining prescriptions the department has identified for reanalysis are 23 
responsible for committing sufficient resources to complete a reanalysis in addition to the available 24 
resources provided by the department to administer the reanalysis process.   25 


(6) Aside from the foregoing, onceOnce a watershed analysis is completed and approved on a WAU, it 26 
the department shall be revised in whole or in partconduct a review to determine if a reanalysis is 27 
necessary, upon the earliest of the following to occur: 28 


 (a) Five years after the date the watershed analysis is final, if necessaryand every five years 29 
thereafter; or 30 
 (b) The occurrence of a natural disaster having a material adverse effect on the resource 31 
characteristics of the WAU; or 32 
 (c) Deterioration in the condition of a resource characteristic in the WAU measured over a 33 
12-twelve month period or no improvement in a resource characteristic in fair or poor condition in the 34 
WAU measured over a 12-twelve month period unless the department determines, in cooperation with the 35 
departments of ecology,  and fish and wildlife, affected Indian tribes, forest land ownerlandowners, and 36 
the public, that a longer period is reasonably necessary to allow the prescriptions selected to produce 37 
improvement; or. 38 
 (d) The request of an owner of forest land in the WAU, which wishes to conduct a watershed 39 
analysis at its own expense. 40 
 Revision of an approved watershed analysis shall be conducted in accordance with the processes, 41 
methods, and standards set forth in this chapter, except that the revised watershed analysis shall be 42 
conducted only on the areas affected in the case of revisions under (b) or (c) of this subsection, and may be 43 
conducted on areas smaller than the entire WAU in the case of revisions under (a) and (d) of this 44 
subsection.  The areas on which the watershed analysis revision is to be conducted shall be determined by 45 
the department and clearly delineated on a map before beginning the assessment revision.  Forest 46 
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practices shall be conditioned under the current watershed analysis pending the completion of any 1 
revisions. 2 
(7) Once the department has determined that a reanalysis is necessary under subsection (6) of this 3 


section:  4 
(a)  The department shall notify the forest landowners in the WAU, the departments of ecology and 5 


fish and wildlife, affected Indian tribes, relevant federal agencies and local governmental 6 
entities, and the public.  7 


(b)  Prior to the start of the reanalysis, the department shall determine and clearly delineate on a 8 
map the areas on which the reanalysis is to be conducted. 9 


(c)  The department shall classify per WAC 222-16-050 proposed forest practices within the 10 
mapped reanalysis area that would have been subject to those prescriptions identified for 11 
reanalysis. 12 


(d)  The department shall determine if the forest landowners in the WAU want to participate in the 13 
reanalysis and commit sufficient resources to complete the reanalysis process in accordance 14 
with subsection (5) of this section: 15 
(i) If no forest landowners in the WAU wish to participate and commit resources, then the 16 


department may rescind the prescriptions it identified for the reanalysis after conducting 17 
SEPA review. If the department rescinds prescriptions, it shall notify the landowners in the 18 
WAU. 19 


(ii) If a landowner wishes to participate and commit resources, then the department in 20 
consultation with the departments of ecology and fish and wildlife, affected Indian tribes, 21 
forest landowners, and the public shall establish a timeline for the reanalysis. If the 22 
timeline for completion is not being met, the department may adjust the timeline or, after 23 
conducting SEPA review, rescind the prescriptions it identified for the reanalysis. If the 24 
department rescinds prescriptions, it shall notify the landowners in the WAU. 25 


 (e) Upon receiving recommendations from the reanalysis, the department shall select 26 
prescriptions and approve or disapprove the reanalysis in accordance with WAC 222-22-080.  27 


 (f) Reanalyses must be reviewed under SEPA on a nonproject basis. See WAC 222-10-035. 28 
(8) Regardless of subsection (7) of this section , the owner or owners of ten percent or more of the 29 


nonfederal forest land in the WAU may conduct a reanalysis at any time at their own expense and the 30 
reanalysis may be conducted on areas smaller than the entire WAU. 31 


 32 
 33 
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OBJECTIVES 
 
The Forest Practices Board is considering changes to the Forest Practices rule, Title 222 WAC, 
as it relates to watershed analysis. 
 
The proposed rule change implements RCW 76.09.040 which states, “Where necessary to 
accomplish the purposes and policies stated in RCW 76.09.010 … the board shall adopt forest 
practices rules … that … establish minimum standards for forest practices . . . (and) . . . allow for 
the development of watershed analyses.”  Among the purposes and policies stated in chapter 
76.09 RCW is “… that it is in the public interest for public and private commercial forest lands 
to be managed consistent with sound policies of natural resource protection …”  
 
The intent of the proposed rule change is to ensure that timber harvest and road construction1 
within watershed administrative units (WAUs) with approved watershed analyses are conducted 
with all the public resource protections (i.e., water, fish, wildlife, and capital improvements) 
afforded in chapter 76.09 RCW and Title 222 WAC, and to ensure that forest practice activities 
do not increase the risk, frequency, and severity of landslides.  The proposal is the result of the 
Board’s reconsideration of the continued use of watershed analysis mass wasting prescriptions as 
a Class IV-special exemption.   
 
 
CONTEXT—WATERSHED ANALYSIS 
 
Watershed Analysis Rule 
 
The Forest Practices Board (Board) adopted the watershed analysis rules, chapter 222-22 WAC, 
in 1992.  The required steps and technical requirements for watershed analysis resource 
assessments and developing prescriptions and management strategies are found in WACs 222-
22-050 through -070 and Board Manual section 11, “Standard Methodology for Conducting 
Watershed Analysis”.  WAC 222-22-080 and -090 describe the approval process and the use and 
review of watershed analysis, respectively. 
 
Watershed analysis uses “modules” to examine mass wasting (landslides), surface erosion, 
hydrologic change, riparian function, stream channel, fish habitat, water quality, water supply, 
public works, and cultural resources.  The individual module assessments are used to identify the 
cause-and-effect relationships between potential hazards and vulnerable resources to locate areas 
                                                
1 The term “timber harvest and road construction” is used throughout this document as a shortened reference to the 
forest practices listed in WAC 222-16-050(1)(d): “. . . timber harvest or construction of roads, landings, gravel pits, 
rock quarries, or spoil disposal areas.” 
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of resource sensitivity.  Prescriptions are written for each of the areas of resource sensitivity to 
address the types of forest practices that have a potential to impact vulnerable resources.  
Landowners’ forest practices applications that implement the prescriptions are SEPA-exempt for 
the issue covered by the prescription.   
 
Existing Watershed Analyses 
 
Watershed analysis (WSA) is performed on Watershed Administrative Units (WAUs), which are 
physical drainage basin areas defined by hydrology and geomorphology.  WAUs range in size 
from about 10,000 to 50,000 acres.  Of the 825 WAUs delineated in Washington, 754 are 
forested.   
 
There are 52 approved watershed analyses, encompassing 68 WAUs, scattered throughout the 
state (shown in blue on Figure 1), which is nine percent of the 754 forested WAUs in 
Washington.  Most of the WSAs were approved from 1993 to 2000, with four approved after 
2000.  An additional 22 watershed analyses, encompassing 32 WAUs, were initiated but not 
completed (shown in green on Figure 1). 


 
FIGURE 1 


 
 
 
Watershed analyses can be sponsored by any landowner or group of landowners that owns at 
least ten percent of the land in the WAU.  Original sponsors of the 52 approved watershed 
analyses were DNR Regulatory (Forest Practices), DNR State Lands, and ten private timber  
companies. 
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CONTEXT—MASS WASTING IN FOREST PRACTICES RULES 
 
Mass Wasting Prescriptions in Watershed Analysis 
 
Mass Wasting Map Units (MWMUs) are referred to in this document in the sections addressing 
cost analysis and small business impact analysis.  MWMUs are groupings of unstable slopes and 
landforms identified during the watershed analysis process.  They are based on the frequency of 
landslides and their relation to landforms, topography, slope gradient, geologic units and 
structures, slope hydrology, and natural vegetation types.  Figure 2 is an example of a map 
showing MWMUs in a watershed from an approved watershed analysis. 
 


 
FIGURE 2 


Example of Map Showing Mass Wasting Mapping Units in Approved Watershed Analysis  
 


 
 
 
Prescriptions may be developed both for timber harvest and road construction within each 
MWMU in the WSA.  The prescriptions may be “specific” or “non-specific”.  Forest practices 
applications that are conducted in accordance with an approved prescription that is “specific to 
the site or situation” will not be classified Class IV-special for the issue covered by the 
prescription.  WAC 222-16-050(1)(d)(iii).  From a cursory review of summary information about the 
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mass wasting prescriptions in the approved watershed analyses, it is estimated that about one-
half are “specific”.   
 
Mass Wasting in “Standard” Forest Practices Rules  
   
Outside of the WAUs with approved WSAs, the “standard” forest practices rules pertaining to 
timber harvest and road construction on potentially unstable slopes and landforms apply.2  WAC 
222-16-050 (1)(d).  The rules were established in the 1999 Forests and Fish law and were based on 
the experience gained through the development of mass wasting prescriptions and MWMUs in 
the various approved WSAs, which revealed common physical characteristics associated with 
slope failure on forest lands. 
 
Under the standard rules, forest practices applications to conduct timber harvest or road 
construction activities on these landforms may be classified as Class IV-special if DNR 
determines there is a potential for delivery of sediment or debris to a public resource, or the 
potential to threaten public safety.  The applications that are classified as Class IV-special are 
subject to SEPA analysis.  The SEPA analysis must include a report prepared by a qualified 
expert to describe the likelihood of delivery of sediment or debris to any public resource or in a 
manner that would threaten public safety and describe any possible mitigation for identified 
hazards and risks.  WAC 222-10-030.  
 
Board Response to Recent Mass Wasting Events 
 
After recent intense storm events that caused extensive landslides in some areas of the state, the 
Board became concerned about whether the rules related to mass wasting watershed analysis 
prescriptions are adequate for the protection of public resources. 
 
The Board identified two issues needing to be addressed related to watershed analysis:  


1. WAC 222-22-090 places the onus on DNR to perform watershed analysis 
reviews.  Entities with interest in maintaining watershed analysis mass wasting 
prescriptions should be responsible for committing sufficient resources to the 
review process and keeping watershed analysis prescriptions current . . . 


2. WAC 222-22-090 does not explicitly provide DNR authority to withdraw 
prescriptions if reviews are not completed, or supplement prescriptions if 
necessary, prior to and during a review.3 
 


The Board requested that the Adaptive Management Program (AMP) address these issues and 
make recommendations to: 


  
• Reinforce the concept that watershed analyses need to be kept up-to-date; 


                                                
2 The term “standard rules” is used throughout this document as a shortened reference for the forest practices rules 
applicable to timber harvest or construction of roads, landings, gravel pits, rock quarries, or spoil disposal areas that 
are proposed on potentially unstable slopes or landforms described in WAC 222-16-050(1)(d). 
3 Memorandum, Peter Goldmark, Forest Practices Board Chair, to Jim Hotvedt, Adaptive Management Program 
Administrator, dated April 23, 2010.  
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• Specify that entities with interest in maintaining mass wasting prescriptions in 
watershed analysis should be responsible for committing sufficient resources to 
the review process and keeping watershed analysis prescriptions current, in 
addition to the available resources provided by the DNR to administer the review 
process; 


• Determine how to address watershed analysis reviews where resources are 
insufficient to conduct the review; 


• Give DNR the authority to supplement mass wasting prescriptions, if necessary, 
prior to and during the review process with the regulatory process that is utilized 
in watersheds not subject to watershed analysis; and 


• Give DNR the authority to withdraw mass wasting prescriptions within WAUs in 
which the required reviews have not been completed within a specific timeline 
after initiation.4 


 
 
PROPOSED RULE 
 
The proposed rule language modifies the review process to ensure that reviews and updates 
occur and are paid for by those who elect to continue to use this process to protect resources. The 
AMP recommended rule changes to the Board at its November 2010 meeting.  The changes are 
concentrated in WAC 222-22-090, “Use and Review of Watershed Analysis”.  Those pertinent to 
this economic analysis are as follows: 


• The department is required to review the prescriptions from approved watershed analyses 
every five years, determine whether a reanalysis is necessary, and determine which 
modules and prescriptions are required to be included in the reanalysis.  WAC 222-22-090 (4) 
and (6).  The term “reanalysis” is introduced; it is the process that takes place to evaluate 
the effectiveness of WSA prescriptions. 


• If the department determines reanalysis is necessary, the landowner(s) interested in 
maintaining those prescriptions are responsible for committing sufficient resources to 
complete the reanalysis for the WAU, including hiring the professionals required to 
conduct the assessments.  WAC 222-22-090 (5).   


• Reanalysis of mass wasting prescriptions requires a “qualified expert” as defined in 
current rule.  WAC 222-10-030 (5). 


• If no landowners choose to participate in the reanalysis, or if the timeline set for 
completion of the reanalysis is not met, the department may rescind the prescriptions.  
WAC 222-22-090 (7)(d)(ii). 


 


IMPACT OF PROPOSED RULE CHANGE ON EXISTING WATERSHED ANALYSES 


The main impact of the rule proposal is on private forest landowners in the 52 approved 
watershed analyses and is caused by the requirement that DNR conduct reviews of all approved 
watershed analyses to determine whether reanalysis is necessary.  If DNR determines reanalysis 
is necessary, the eligible sponsors will need to decide whether they want to incur the costs of 


                                                
4 Ibid. 
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conducting a reanalysis to retain the mass wasting prescriptions or opt out of the WSA mass 
wasting prescriptions.  The impact on other landowners in the WAU will depend on the 
sponsors’ decisions.  This is described and analyzed in more detail in the cost-benefit analysis. 
 
It is important to note that the proposed rules were written to be broad enough to cover the need 
for reanalysis of all of the watershed analysis prescriptions (not just mass wasting).  However, 
the impetus for the proposed rule change is to make sure that the mass wasting prescriptions are 
up-to-date and it is the Board’s intent that DNR’s focus at this time should only be on 
determining the need for reanalysis on mass wasting modules, not any of the others.  Also, DNR 
foresees a need to require reanalysis for only the mass wasting prescriptions in the near-term.  
This analysis, therefore, will consider the impact on landowners who currently use WSA mass 
wasting prescriptions and whose situation in that regard may change if the rule is adopted.  
 
It is already known that 19 of the 52 watershed analyses will not be undergoing reanalysis.  DNR 
is the sponsor of those 19 and has determined it will not sponsor reanalyses of mass wasting 
prescriptions.  See Figure 3. 
 


FIGURE 3 


 
 
 
The sponsor of seven of the 52 watershed analyses is a timber company whose habitat 
conservation plan (HCP) with the federal services5 requires that it perform five year reviews of 
the prescriptions in these seven watershed analyses.  This company has been reviewing the 
prescriptions and has a schedule in place for five-year reviews.  This sponsor is meeting the 
requirement for reanalysis by its ongoing efforts to meet its HCP obligations.  The rule proposal, 
therefore, will have no direct impact on these seven watershed analyses. 
 
The timber company sponsors of the remaining 26 watershed analyses may or may not decide to 
undertake reanalysis.  However, DNR has projected that it will likely not require reanalysis for 
                                                
5 “Federal services” means the U.S. Fish and Wildlife Service (USFWS) and the National Oceanic and Atmospheric 
Administration (NOAA), which review and approve habitat conservation plans (HCPs) under the federal 
Endangered Species Act. 
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mass wasting prescriptions on three of these WSAs based on their relatively lower number of 
annual landslides per square mile as interpreted from historical aerial photo records.  
 
We can project further that five of the 23 remaining watershed analyses are very unlikely to 
undergo reanalysis.  DNR Forest Practices staff informally polled WSA sponsors about whether 
they would conduct reanalysis if DNR determined it was necessary.  The sponsors of these five 
watershed analyses said they would not.  The sponsors of the remaining 18 watershed analyses 
did not respond, presumably because they are waiting to see the final rule before making a 
decision.  None of the timber companies said that they were interested in conducting reanalysis 
in order to maintain the WSA mass wasting prescriptions. 
 
In summary, of the 52 approved watershed analyses, it is assumed that the sponsors of 24 will 
not conduct a reanalysis (19 DNR and five no interest), the sponsor of seven would be 
considered to be already meeting the requirement for reanalysis by its ongoing HCP obligations, 
DNR will not require reanalysis on three, and the sponsors of the remaining 18 have not 
indicated their intent. 
 
 
COST-BENEFIT ANALYSIS 
 
According to the Administrative Procedure Act (RCW 34.05.328), before adopting rules, 
agencies must complete a cost-benefit analysis to: 


• Determine that the probable benefits of the rule are greater than its probable costs, taking 
into account both the qualitative and quantitative benefits and costs and the specific 
directives of the statute being implemented;  and 


• Determine, after considering alternative versions of the rule, that the rule being adopted is 
the least burdensome alternative for those required to comply with it that will achieve the 
general goals and specific objectives of the statute that the rule implements. 


 
Benefits 
 
The expected benefit of the rule proposal is the added assurance that WSA mass wasting 
prescriptions are as protective of public resources as the standard rules. The proposal is intended 
to ensure the approved WSAs are kept up-to-date so that any resource risk associated with mass 
wasting prescriptions are avoided or minimized to the greatest extent possible. This is what the 
standard rules are intended to do, and it is what all mass wasting prescriptions should do. The 
expected result is that any timber harvest or road construction activity will not increase the risk 
of mass wasting events beyond natural rates of occurrence, regardless of whether the activity is 
regulated through standard rules or through mass wasting prescriptions. 
 
In addition, the rule proposal fulfills the Forest Practices Board mandate to adopt rules that are 
protective of public resources while preserving the viability of the state’s forest products 
industry.  The rule proposal adds greater assurance of public resource protection, but it does not 
disallow the use of all WSA mass wasting prescriptions – it only requires that prescriptions are 
as protective as standard rules. 
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Costs to Watershed Analysis Sponsors 
 
As previously explained, the sponsors of 18 approved WSAs will need to decide whether to 
conduct and pay for reanalysis of the mass wasting prescriptions.  DNR estimates the cost of 
reanalysis will range from $21,000 to $64,000 ($42,500 on average) per WSA, depending on the 
quality and specificity of the existing mass wasting prescriptions, the size of the watershed, and 
the amount of time required to complete the reanalysis.  These costs would be spread out over 
the time it would take to complete the reanalysis.   
 
Some sponsors may determine that the benefits of maintaining the Class IV-special exemption 
outweigh the cost of reanalysis.  Each sponsor will need to make an informed decision, weighing 
the specific costs and benefits to that firm and in that WSA.  If sponsors decide to conduct 
reanalysis on all 18 of these WSAs, the upper limit of total cost is estimated to be $765,000 (18 x 
$42,500).  
 
However, it may be more likely that few, if any, sponsors will undertake and incur the costs of 
WSA reanalysis.  In an informal survey of WSA sponsors, none of the forest landowners who 
responded said they intended to pursue sponsorship of a reanalysis. 
 
It is possible that a sponsor could elect to undertake reanalysis and then abandon the effort and 
elect to opt out.  In this case, the sponsor would incur some additional costs without achieving 
the benefits, financial and otherwise, of having approved WSA prescriptions.   
 
It is presumed that the total cost for reanalysis after subsequent five-year reviews will be 
significantly lower because the need for reanalysis is likely to be less. 
 
Costs to Watershed Analysis Landowners 
 
The other type of impact would be to all landowners, including the sponsor, who own lands with 
potentially unstable slopes or landforms in approved WSAs where the sponsor elects to opt out 
of reanalysis, or in cases where landowners submit FPAs in MWMU areas undergoing 
reanalysis.6   
 
As explained in a previous section, the sponsors of 24-42 approved WSAs have indicated they 
intend to opt out of the mass wasting prescriptions (see Figure 3).   It is expected that the actual 
number is likely to be close to 42, if not 42.  WSA sponsors have already indicated their intent to 
opt out of reanalysis in 24 WSAs (the 19 sponsored by DNR and the five where timber 
companies have indicated they will opt out).  The other 18 WSAs are those where larger forest 
landowners have not indicated their intent, but are more likely to opt out than not. 
 


                                                
6 According to proposed WAC 222-22-090(7)(c), when reviewing forest practices applications within a mapped 
reanalysis area, DNR will classify proposed forest practices undergoing reanalysis, if necessary, pursuant to WAC 
222-16-050. 
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If the sponsor elects to opt out of the mass wasting prescriptions in a given watershed analysis, 
those prescriptions will no longer be available to all the landowners within the WAU.7  Any 
FPAs proposed on lands with potentially unstable slopes or landforms in that WAU would then 
be subject to the standard rules.  Any proposals for timber harvest or road construction that are 
determined by DNR to have the potential to deliver sediment or debris to a public resource 
would be classified Class IV-special and the landowner would need to conduct a SEPA analysis 
and pay for a qualified expert’s geotechnical report.  DNR estimates these costs would be $2000-
5000, or $3500 on average, to obtain the report and $750-800, or $775 on average, to complete a 
SEPA checklist.  In other words, the landowner would be negatively impacted by an average of 
$4275 ($3500 + $775) for each FPA undertaken where previously they would have utilized WSA 
mass wasting prescriptions.  There is also the possibility of additional costs in the form of foregone 
income due to the lost ability to harvest timber on potentially unstable slopes or landforms which 
might be harvested under the WSA mass wasting prescription but not under the standard forest 
practices rules.  It is not known whether the WSA prescriptions would allow more harvest on unstable 
slopes.  This would require a detailed analysis on every mass wasting prescription in every approved 
WSA. 
 
Alternatively, landowners could elect to not pursue timber harvest or road construction on areas 
of concern and avoid these requirements and costs if they determine that the costs outweigh the 
benefits.  
 
It is not possible to predict the total cost impact across all the WSAs and through time because 
there is no information available on how many timber harvest or road construction activities on 
lands with potentially unstable slopes or landforms have been approved under mass wasting 
prescriptions.  Since 1995, there have been an average of about 40 FPAs per year per approved 
WSA, but it is not known how many activities were proposed in MWMUs.  Each landowner 
ultimately has individual choice and a decision to make on the location and layout of each 
potential activity in relation to potentially unstable slopes or landforms. 
 
For discussion purposes only, assume that one out of every 200 FPAs within approved WSAs is 
located on lands with potentially unstable slopes or landforms with “specific” mass wasting 
prescriptions.  The total increased costs to all WSA landowners due to rescinded prescriptions 
would average about $855 per year (current dollars) in each approved WSA.  This is based on 
one-half of one percent (one out of every 200 FPAs) of the average number of 40 FPAs per year, 
multiplied by the $4275 average new costs per FPA (for a qualified expert’s geotechnical report 
and for completing the SEPA checklist).  For the 24-42 WSAs in question, the total annual cost 
would then be in the range of $20,500-36,000 for all affected landowners.  Again, this is for 
illustration purposes only since there is no information available to determine whether the 
assumption is valid.  If only one out of 2000 FPAs in these WSAs were on potentially unstable 
slopes or landforms with “specific” prescriptions, the total annual cost would be in the range of 


                                                
7 All WAUs included in the 52 approved watershed analyses will still be under WSA, but some of the WSAs will 
have their mass wasting prescriptions rescinded.  The other prescriptions in those WSAs will remain valid and in 
effect.  
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$2050-3600; if it was 1 out of 20 FPAs, the total annual cost would be in the range of $205,000-
360,000.8 
 
Based on available information, it appears that most of the “specific” mass wasting prescriptions 
in approved WSAs may not be significantly different than standard forest practice rules.  But the 
reason for requiring reanalysis is to determine whether the mass wasting prescriptions are 
adequately protecting public resources or need to be amended. 
 
The overall magnitude of this potential impact is further mitigated because it only exists in nine 
percent of the state’s forested WAUs.  
 
Comparison of Benefits and Costs 
 
As previously explained, the sponsors of 18 of the 52 approved WSAs will need to decide 
whether to conduct and pay for reanalysis of the mass wasting prescriptions.  If all 18 make the 
decision to undertake a reanalysis, the upper limit of the total cost is estimated to be $765,000, at 
an average cost of $42,500 per reanalysis.   
 
 If the WSA sponsor elects to opt out of the mass wasting prescriptions, this will impact all 
owners of lands with potentially unstable slopes or landforms within the 24-42 WSAs which are 
potentially affected.  If approved mass wasting prescriptions are no longer available and an FPA 
is proposed under standard rules on a potentially unstable slope or landform, the landowner 
would incur new costs estimated to be $4275 on average.  The total cost for affected landowners 
is very difficult to predict, but could possibly be in the range of $20,000 to $36,000 annually.  
 
To the degree that mass wasting prescriptions are not as protective of public resources, requiring 
that they undergo reanalysis or be rescinded will reduce the risk of mass wasting events beyond 
natural rates of occurrence.   
 
For this analysis, it is reasonable to conclude that the probable benefits of the rule are greater 
than its probable costs, taking into account both the qualitative and quantitative benefits and 
costs, and the specific directives of the statutes being implemented (see “Objectives”). 
 
Alternatives to Rule Making and Consequences of Not Adopting the Rule 
 
An alternative to the proposed rule would be a rule that rescinds all mass wasting prescriptions in 
approved WSAs in their entirety and does not afford an opportunity for reanalysis.  This is not 


                                                
8 In the Small Business Analysis subsection to follow, it was found that one-half of the acreage in a sample of 15 
WSAs with available data was in tax parcels where mass wasting mapping units (MWMUs) are located, indicating 
the presence of potentially unstable slopes and landforms on that tax parcel.  However, it does not follow that 1 of 
every 2 FPAs within approved WSAs would be located on potentially unstable slopes and landforms (and therefore 
be classified as a Class IV-special).  This is because the MWMUs do not cover the tax parcels in their entirety, and 
because many of the tax parcels are very large (a full section of land, or 640 acres more or less).  Also, since only 
about one-half of the WSA mass wasting prescriptions are “specific”, there is no new cost impact for landowners for 
FPAs located on MWMUs without “specific” prescriptions.  This is the basis for the 1 out of 20, 200, and 2000 
scenarios, but they are speculative given there is no reliable information available. 
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what the Board chose to do.  The Board considered the HCP commitments of the timber 
company sponsor of seven WSAs, as described in an earlier section.  The Board also considered 
the investments of time and money that sponsors made when originally conducting watershed 
analyses, and acknowledged that some prescriptions are working well.  The Board did not intend 
to preclude sponsors from undertaking reanalysis in order to maintain the exemption from a 
Class IV-special classification on FPAs that include proposals to conduct forest practices on 
potentially unstable slopes or landforms.  
 
The consequences of not adopting the rules are that the onus of WSA review would continue to 
be on DNR, and the rules would not be explicit about DNR’s authority to require reviews if 
appropriate.  Presumably, not adopting the rules could result in some prescriptions being less 
effective at protecting public resources than protection under standard rules. 
 
Least Burdensome Alternative  
 
The Administrative Procedure Act states that agencies shall determine after considering 
alternative versions of the rule, that the rule being adopted is the least burdensome alternative for 
those required to comply with it that will achieve the general goals and specific objectives of the 
statute that the rule implements.  
 
The proposed rule change is less burdensome than the alternative of rescinding all mass wasting 
prescriptions in approved WSAs and not affording an option and opportunity for reanalysis.  
First, DNR is likely to determine that not all WSAs will require reanalysis.  Second, WSA 
sponsors retain the choice as to whether to conduct and pay for reanalysis, and will weigh the 
benefits and costs for themselves.  Also, according to DNR staff, DNR will conduct a 
prioritization so that multiple WSAs will not be required for reanalysis at the same time.  
 
 
SMALL BUSINESS IMPACTS 
 
A small business economic impact statement is required by the Regulatory Fairness Act (chapter 
19.85 RCW) to consider the impacts on small businesses of administrative rules adopted by state 
agencies.  The statute defines small businesses as those with 50 or fewer employees.  To 
determine whether the proposed rule will have a disproportionate cost impact on small 
businesses, the impact statement compares the cost of compliance for small business with the 
cost of compliance for the ten percent of businesses that are the largest businesses required to 
comply with the proposed rule.   
 
Small Business Analysis 
 
Two data sets generated by DNR’s GIS were used to analyze impacts to “small businesses”.  An 
analysis using both allows us to conclude that small businesses would not be disproportionately 
impacted by the rule proposal.   
 
The first data set provided tax parcel and landowner information for 37 of the 52 approved 
WSAs where such data was available (eight of the 37 had only partial data coverage).  A total of 
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904,000 acres of forest land is contained in the 37 WSAs (represented in whole or in part).  The 
tax parcels are classified into ten land use designations, the most common being “Resource 
Production and Extraction”, which contains 92 percent of the total acreage and  is the land use  
most likely to be subject to timber harvest and road construction activities, and regulation under 
the Forest Practices Act. 
 
In the data available representing land ownership in all the approved WSAs, there are 766,000 
acres in the Resource Production and Extraction category which are owned by 1339 different 
entities (landowners).  Of these 1339 landowners, 15 had over 50 employees and the remaining 
1324 are “small businesses” as that term is defined in chapter 19.85 RCW.  Seventy percent 
(70%) of this land, 539,000 acres, is owned by “large businesses” which have an average holding 
of 36,000 acres.  The “small businesses” are further divided into 1302 individuals and 21 land 
organizations (which include conservation organizations and real estate investment firms).  The 
land organizations own 120,000 acres total, or 16 percent, averaging 5700 acres each, while the 
individuals own 106,000 acres total, or 14 percent, averaging 81 acres each. 


Not all forest lands within the approved WAUs will be impacted by this rule; only lands that are 
associated with potentially unstable slopes and landforms will be impacted.  Such data was 
available in a second DNR GIS data set that listed each tax parcel that intersects with a mapped 
MWMU within each of the approved WSAs.  This data set had information for 18 WSAs which 
had both tax parcel data and MWMU data in GIS (except three of the 18 had only partial 
coverage).  The data for three WSAs where DNR is unlikely to require reanalysis was removed 
from the data set, leaving 15 WSAs in our sample.  These 15 WSAs accounted for 444,000 acres 
of the total WSA acreage in the Resource Production and Extraction category in the first data set.  
There are 11 “large businesses” owning 387,000 acres, or over 87 percent of the total acres in 
these WSAs, and an average of 35,000 acres each.  There are ten land organizations that own 
30,000 acres, or 7 percent, averaging 3000 acres each.  There are 350 individual landowners that 
own the remaining 26,000 acres, or six percent, averaging 75 acres each. 
 
In the second data set composed of a sample of 15 WSAs, there are tax parcels totaling 222,500 
acres that intersect with MWMUs, indicating that those lands include areas with potentially 
unstable slopes or landforms.  Of the total parcel acreage, the portion in areas with potentially 
unstable slopes or landforms is substantially less.  Eight large companies own 206,200 acres or 
92.7 percent of the acres associated with unstable slopes,  an average of 61,000 acres each.  
Three land organizations own 8000 acres, or 3.6 percent, which is an average of 2600 acres each.  
Forty individuals own 8300 acres, or 3.7 percent and averaging 208 acres each.  See Figure 4 for 
a detailed breakdown of ownership by category in the 15 WSAs in the sample data.  The sample 
shows that “large businesses” own 94 percent or more of the acreage in tax parcels intersecting 
with MWMUs in 13 of the 15 WSAs, and 87 and 83 percent in the other two.  “Small 
businesses” (individuals and land organizations) owned one percent or less of the acreage in tax 
parcels intersecting with MWMUs in 11 of the 15 WSAs. 
 







Page 13 of 15 


 
 
 
Another indicator of the impact on the large and small landowners is the number of intersections 
(as opposed to acres) of tax parcels and MWMUs.  Large businesses had 2217, or 94 percent, of 
the 2370 tax parcels intersecting with MWMUs in the second data set.  Small businesses had 153 
parcels (37 for land organizations and 116 for individuals) intersecting with MWMUs, or 6 
percent of the total in the sample.   
 
Based on the sample data available9, “small businesses” own only 7.3 percent of the acreage in 
tax parcels and only 6 percent of the number of tax parcels associated with unstable slopes or 
landforms in approved WSAs.  This compares with 13 percent of the total acreage in the 
Resource Production and Extraction category in the second data set with 15 WSAs, and 30 
percent of the total acreage in that land use category in the first data set with 37 WSAs. 
 
Based on the sample data available, “large businesses” own a disproportionate share of the tax 
parcels associated with unstable slopes--92.7 percent by acreage of tax parcels and 94 percent by 
number of tax parcels.  Therefore, we conclude it is highly likely that “small businesses” will not 
be disproportionally impacted by the proposed rule. 
 
Reducing Costs for Small Businesses 
 
RCWs 19.85.030 and .040 address an agency’s responsibility in rule making to consider how 
costs may be reduced for small businesses, based on the extent of disproportionate impact on the 
small businesses.  As stated above, there is no disproportionate impact on small businesses. 
 
Estimated Number of Jobs Created or Lost 


                                                
9The data used in this analysis was not based on a sampling technique, but rather was determined by the available 
data across the 52 approved WSAs.  The WSAs (in their entirety or in part) do not appear to be geographically 
unrepresentative of the 52 WSAs. 
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RCW 19.85.040 (2)(d) requires that the economic analysis include “(a)n estimate of the number 
of jobs that will be created or lost as the result of compliance with the proposed rule.”  
 
In so far as WSA sponsors elect to opt out of the mass wasting prescriptions and not conduct and 
pay for reanalysis, there may be more work for “qualified experts” (engineering geologists and 
hydrogeologists) conducting geotechnical reports on potentially unstable slopes and landforms in 
the forested environment.  If one out of 100 FPAs in the 24-42 WSAs where the WSA sponsor 
elects to opt out of the mass wasting prescriptions will now require a qualified expert’s 
geotechnical report, then there would be a demand for an average of 4.8 to 8.4 new reports per 
year, at a total cost of $20,500-36,000 per year.  This work would support less than a half time 
job for a geotechnical expert if that one person got all the new work.  It is more likely that the 
additional work would be dispersed among several of the existing experts and would therefore 
not create any new jobs.  Therefore, it is estimated that no jobs will be created or lost as a result 
of the new rule. 
 
 
SUMMARY 
 
The rule proposal affects 52 approved watershed analyses encompassing 68 Watershed 
Administrative Units (WAUs), or nine percent of the 754 forested WAUs in Washington. 
 
Larger forest landowners who have sponsored 18 approved WSAs will need to decide whether to 
conduct and pay for reanalysis of the mass wasting prescriptions.  The upper limit of total cost is 
estimated to be $765,000 if all 18 sponsors undertake reanalysis at an average cost of $42,500 
per WSA.  Some WSA sponsors in some WSAs may decide that the ongoing benefits of 
maintaining the exemption from a Class IV-special FPA and SEPA will outweigh the cost of 
reanalysis.   
 
Owners of all lands with potentially unstable slopes or landforms in 24-42 approved WSAs will 
potentially incur costs if the sponsor elects to opt out of reanalysis.  If an FPA under standard 
rules is proposed on a “rule identified” potentially unstable slope or landform it would be Class 
IV-special and the landowner would need to pay for a qualified expert’s geotechnical report and 
complete a SEPA checklist, together estimated to cost $4275 on average.  It is not possible to 
accurately characterize the potential total cost impact across all the approved WSAs.   
 
The expected benefit of the rule proposal is the added assurance that WSA mass wasting 
prescriptions are as protective of public resources as the standard rules. The expected result is 
that any timber harvest or road construction activity will not increase the risk of mass wasting 
events beyond natural rates of occurrence, regardless of whether the activity is regulated through 
standard rules or through mass wasting prescriptions. 
 
This analysis indicates it is reasonable to conclude that the probable benefits of the rule are 
greater than its probable costs, taking into account both the qualitative and quantitative benefits 
and costs and specific directives of RCW 76.09.040. 
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An alternative to the proposed rules would be to rescind all mass wasting prescriptions in 
approved WSAs and not afford an opportunity for reanalysis.  This would preclude the choice by 
WSA sponsors to undertake reanalysis in order to maintain the exemption from a Class IV-
special classification on FPAs on potentially unstable slopes or landforms and the costs incurred 
in the development of WSAs would be lost.  
 
The other alternative would be to not change the current rules.  This would not fulfill the Board’s 
goal to ensure that WSA prescriptions are kept up-to-date and that resource risks associated with 
mass wasting prescriptions are avoided or minimized to the greatest extent possible on an 
ongoing basis.  
 
In consideration of these alternatives to the proposed rule and the estimated costs for landowners, 
the proposed rule is the least burdensome for landowners that will still protect public resources 
and achieve the Board’s goals. 
 
It is highly likely that “small businesses” (50 or more employees in the state) will not be 
disproportionately impacted by the proposed rule.  Based on available sample data, large 
businesses (more than 50 employees) own a disproportionate share of forest lands associated 
with Mass Wasting Mapping Units (MWMUs)--92.7 percent by acreage of tax parcels and 94 
percent by number of tax parcels that intersect with MWMUs. 
 
It is estimated that no jobs will be created or lost as a result of the new rule. 
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Introduction 
 


In 2007 and 2009 significant storms in western Washington produced intense precipitation 
events coinciding with a large number of landslides in particular areas. Some of these landslides 
occurred on slopes within watersheds with approved watershed analysis mass wasting 
prescriptions. These storm events prompted concern by the Forest Practices Board (board) about 
the use and review of watershed analysis prescriptions.   


 
The board’s rule proposal is based on recommended rule language from the Forest Practices 
Adaptive Management Program (AMP). The AMP’s recommendation was in response to a 
request from the board to review the watershed analysis prescription review process. The board’s 
request to AMP was based on consensus recommendations from the board’s Watershed Analysis 
Subcommittee. These documents can be found at 
http://www.dnr.wa.gov/Publications/bc_fp_materials_20101109.pdf in file number 8.  


 
The proposal is intended to ensure watershed analysis prescriptions continue, to the greatest 
extent possible over time, to address the potential for adverse effects from forest practices 
activities on the resources protected under the Forest Practices Act and rules. So the focus of the 
rule proposal is to address gaps in the current watershed analysis review process by 
implementing new standards to keep watershed analysis prescriptions current over time. To 
accomplish this, the proposed rule changes would initiate the following:  


• Department of Natural Resources (department) review of approved watershed analysis 
prescriptions every five years. The purpose of the review is to determine which if any 
prescriptions need to be reanalyzed. 


• Department notification to landowners in the watershed that a reanalysis of the identified 
prescriptions is necessary. 



http://www.dnr.wa.gov/Publications/bc_fp_materials_20101109.pdf
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• Landowner opportunity to reanalyze the prescriptions identified by the department. 
• Department authority to classify and condition under standard rules those forest practices 


applications within the geographic area where a reanalysis is occurring. 
• Department authority to rescind the prescriptions that are not reanalyzed. The rescinded 


prescriptions are then replaced by the standard rules.  
• Expiration of existing interim and draft prescriptions upon the effective date of the rule.  


 
Differences Between Proposed and Final Rule 


 
Other than minor edits for clarity, the final rule differs from the proposed rule in the following 
circumstances. The changes are specific to WAC 222-22-080 (5) and (6) and WAC 222-22-090 
(2). 


1. SEPA review of a watershed analysis or reanalysis is completed within the 30 day 
timeframe for approving or disapproving the watershed analysis.  


2. Existing interim and draft watershed analysis prescriptions expire upon the effective date 
of the rule and a new draft watershed analysis or reanalysis expires if SEPA is not 
completed.  


3. Applications and notifications are not conditioned with interim or draft prescriptions.  
 


Comments 
 


The board received comments on its watershed analysis rule proposal from Rayonier 
Timberlands, West Fork Timber Company, Longview Timberlands LLC, Washington Forest 
Protection Association, and Hancock Forest Management. All comments were in favor of the 
rule.  


 
Commenters noted the rules take into account existing habitat conservation agreements that 
require watershed analysis reviews, provide a long-term regulatory process for reviewing and 
incorporating changes to prescriptions, and ensure continued protection of resources.  Also noted 
was the collaborative approach utilized in the rule making process.  
   
Public Involvement Opportunities and Rule Making Schedule 
  
March 31, 2009 Special Board meeting 
October 12, 2009 Board’s Watershed Analysis Subcommittee meeting  
October 19, 2009 Watershed Analysis Subcommittee meeting 
November 20, 2009 Watershed Analysis Subcommittee meeting 
January 8, 2010 Watershed Analysis Subcommittee meeting 
January 20, 2010 Watershed Analysis Subcommittee meeting 
March 26, 2010 Special Board meeting 
May 6, 2010 Stakeholder development of proposed language begins and continues 


throughout rule making schedule 
August 26, 2010 Rule making schedule starts: Preproposal Statement of Inquiry (CR-101) 


published in the Washington State Register (WSR 10-18-044) 
Nov 10-Dec 13, 2010 Thirty day review of draft language by counties and Department of Fish 


and Wildlife (per RCW 76.09.040(2)) and affected Indian tribes   
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February 11, 2011 Proposed Rule Making (CR 102) published in the Washington State 
Register (WSR 11-05-062)  


March 16, 2010 SEPA checklist and determination distributed  
March 24, 2011 Public hearing in Ellensburg   
March 30, 2011 Public hearing in Olympia 
March 31, 2011 Public hearing in Sedro Woolley  
April 1, 2011  Due date for public comments  


 
Adoption 


 
The expected adoption date of the rule is May 10, 2011. The rule would then become effective 
thirty days after filing with the Office of the Code Reviser.  


  







 
 
 
DEPARTMENT OF PUBLIC WORKS 
210 Lottie Street, Bellingham, WA  98225 
Telephone (360) 778-7900   FAX (360) 778-7901 
 
 
 


 
 
 
 
March 28, 2011 
 
 
Forest Practices Board 
c/o Patricia Anderson, Rules Coordinator 
Department of Natural Resources 
PO Box 47012 
Olympia, WA  98504-7012 
fax: (360) 902-1428 
e-mail: forest.practicesboard@dnr.wa.gov  
 
 
Patricia Anderson, 
 
The City of Bellingham supports the Forest Practices Board proposal to amend the rules that will keep 
watershed analysis prescriptions current with watershed conditions, science and research.  Forest lands 
both public and private account for almost two thirds of the land use in the Lake Whatcom watershed 
which is the  City’s water supply reservoir.  The Department of Natural Resources’ Lake Whatcom 
Landscape Management Plan provides forest practice prescriptions to protect lake water quality but only 
for forest activities on public lands.  The City welcomes a process for reanalysis of forest practices on 
private lands in the watershed. 
 
 


 
Clare Fogelsong,  Environmental Resources Manager 
City of Bellingham 
778 7965 
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 5 


WAC 222-20-120  Notice of forest practices to affected Indian tribes.  6 
(1)  The department shall notify affected Indian tribes of all applications in geographic areas of 7 


concern tointerest that have been identified by such tribes, including those involving areas that 8 
may contain  cultural resources, identified by the tribes. 9 


(2)  Where an application involves is within a tribe’s geographic area of interest and contains cultural 10 
resources the landowner, at the tribe’s discretion, shall meet with the affected tribe(s) prior to the 11 
application decision due date with the objective of agreeing on a plan for protecting the 12 
archaeological or cultural value.  The department may condition the application in accordance 13 
with the plan. 14 


(3) Affected Indian tribes shall determine whether plans for protection of cultural resources will be 15 
forwarded to the department of archaeological and historic preservation (DAHP). The department 16 
will consider the requirements in subsection (2) complete if prior to the application decision due 17 
date: 18 
(a) The landowner meets with the tribe(s) and notifies the department that a meeting took 19 


place and whether or not there is agreement on a plan. The department shall confirm the 20 
landowner‘s information with the tribe(s); or 21 


(b) The department receives written notice from the tribe(s) that the tribe(s) is declining a 22 
meeting with the landowner; or 23 


(c) The tribe(s) does not respond to the landowner’s attempts to meet and the landowner 24 
provides to the department: 25 
(i) written documentation of telephone or e-mail attempts to meet with the tribe’s 26 


designated cultural resources contact for forest practices, and  27 
(ii)  a copy of a certified letter with a signed return receipt addressed to the tribe’s 28 


cultural resources contact for forest practices requesting a meeting with the tribe; or  29 
(d) The department receives other acceptable documentation. 30 


(4) The department may condition the application in accordance with the plan.    31 


 32 


WAC 222-30-021  *Western Washington riparian management zones.   33 
These rules apply to all typed waters on forest land in Western Washington, except as provided in WAC 34 
222-30-023. RMZs are measured horizontally from the outer edge of the bankfull width or channel 35 
migration zone, whichever is greater, and extend to the limits as described in this section. See board 36 
manual section 7 for riparian design and layout guidelines. 37 


*(1)  Western Washington RMZs for Type S and F Waters have three zones:  The core zone is nearest 38 
to the water, the inner zone is the middle zone, and the outer zone is furthest from the water. (See 39 
definitions in WAC 222-16-010.) RMZ dimensions vary depending on the site class of the land, the 40 
management harvest option, and the bankfull width of the stream. See tables for management options 41 
1 and 2 below. 42 


 None of the limitations on harvest in each of the three zones listed below will preclude or limit the 43 
construction and maintenance of roads for the purpose of crossing streams in WAC 222-24-030 and 44 
222-24-050, or the creation and use of yarding corridors in WAC 222-30-060(1). 45 


 The shade requirements in WAC 222-30-040 must be met regardless of harvest opportunities 46 
provided in the inner zone RMZ rules. See board manual section 1. 47 
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(a)  Core zones. No timber harvest or construction is allowed in the core zone except operations 1 
related to forest roads as detailed in subsection (1) of this section. Any trees cut for or damaged 2 
by yarding corridors in the core zone must be left on the site. Any trees cut as a result of road 3 
construction to cross a stream may be removed from the site, unless used as part of a large woody 4 
debris placement strategy or as needed to reach stand requirements. 5 


(b)  Inner zones. Forest practices in the inner zone must be conducted in such a way as to meet or 6 
exceed stand requirements to achieve the goal in WAC 222-30-010(2). The width of the inner 7 
zone is determined by site class, bankfull width, and management option. Timber harvest in this 8 
zone must be consistent with the stand requirements in order to reach the desired future condition 9 
targets. 10 


. . . 11 
(c)  Outer zones. Timber harvest in the outer zone must leave twenty riparian leave trees per acre 12 


after harvest. "Outer zone riparian leave trees" are trees that must be left after harvest in the 13 
outer zone in Western Washington. Riparian leave trees must be left uncut throughout all future 14 
harvests: 15 


Outer zone riparian leave tree requirements 16 
Application Leave tree spacing Tree species Minimum dbh 


required 
Outer zone Dispersed Conifer 12" dbh or greater 


Outer zone Clumped Conifer 12" dbh or greater 


Protection of sensitive 
Features 


Clumped Trees representative of  
the overstory including 
both hardwood and conifer 


8" dbh or greater 


  17 
 The twenty riparian leave trees to be left can be reduced in number under the circumstances 18 


delineated in (c)(iv) of this subsection. The riparian leave trees must be left on the landscape 19 
according to one of the following two strategies. A third strategy is available to landowners who 20 
agree to a LWD placement plan. 21 
(i)  Dispersal strategy. Riparian leave trees, which means conifer species with a diameter 22 


measured at breast height (dbh) of twelve inches or greater, must be left dispersed 23 
approximately evenly throughout the outer zone. If riparian leave trees of twelve inches dbh 24 
or greater are not available, then the next largest conifers must be left. If conifers are not 25 
present, riparian leave trees must be left according to the clumping strategy in subsection (ii) 26 
below. 27 


(ii)  Clumping strategy. Riparian leave trees must be left clumped in the following way: 28 
(A)  Clump trees in or around one or more of the following sensitive features to the extent 29 


available within the outer zone. When clumping around sensitive features, riparian leave 30 
trees must be eight inches dbh or greater and representative of the overstory canopy trees 31 
in or around the sensitive feature and may include both hardwood and conifer species. 32 
Sensitive features are: 33 
(I)  Seeps and springs; 34 
(II)  Forested wetlands; 35 
(III)  Topographic locations (and orientation) from which leave trees currently on the 36 


site will be delivered to the water; 37 
(IV)  Areas where riparian leave trees may provide windthrow protection; 38 
(V)  Small unstable, or potentially unstable, slopes not of sufficient area to be detected 39 


by other site evaluations. See WAC 222-16-050 (1)(d). 40 
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(VI)  Archaeological sites or historical historic archaeological resources as defined in 1 
RCW 27.53.030; 2 


(VII) Historic sites registered witheligible for listing on the National Register of 3 
Historic Places or the Washington Heritage Register as determined by the 4 
Washington state department of archaeology and historic preservation. See WAC 5 
222-16-050 (1)(gf); or 6 


(VIII) Sites containing evidence of Native American cairns, graves or glyptic records as 7 
provided for in chapters 27.44 and 27.53 RCW. See WAC 222-16-050 (1)(f). 8 


(B)  If sensitive features are not present, then clumps must be well distributed throughout the 9 
outer zone and the leave trees must be of conifer species with a dbh of twelve  inches or 10 
greater. When placing clumps, the applicant will consider operational and biological 11 
concerns. Tree counts must be satisfied regardless of the presence of stream-adjacent 12 
parallel roads in the outer zone. 13 


. . . 14 
 15 







April 15, 2011 


 


 


 


MEMORANDUM 


To:   Forest Practices Board 


FROM:   Timber/Fish/Wildlife Cultural Resources Committee Co-Chairs 


  Jeffrey P. Thomas, Puyallup Tribe of Indians 


  Peter Heide, Washington Forest Protection Association 


 


SUBJECT:  WAC 222-20-120 Rule Language Revisions Proposal – Background Document  


 


The Timber/Fish/Wildlife (TFW) Cultural Resources Committee (Committee) is pleased to provide a copy 
of the document entitled “Background for the proposed changes to WAC 222-20-120 Notification to 
Tribes” to the Forest Practices Board.  


This document is a general document that has been prepared by the Committee as an accompaniment 
to the “WAC 222-20-120 Notice of forest practices to affected Indian tribes” rule-making proposal that is 
otherwise being requested through departmental staff as being approved by the Board for 30-day 
review at the May 10, 2011 Board meeting (as per the requirements of the Forest Practices Act).  


We look forward to your May 10, 2011 meeting and answering any questions you may have. In the 
meantime, please do not hesitate to contact us:  


jeffrey.thomas@puyalluptribe.com and (253) 680-5565/office 


pheide@wfpa.org and (360)352-1500  


 


Enc.  



mailto:jeffrey.thomas@puyalluptribe.com

mailto:pheide@wfpa.org
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Background for the proposed changes to WAC 222-20-120 Notification to Tribes 
April 19, 2011 
 
WAC 222-20-120 (Notice of forest practices to affected Indian tribes) is a small, obscure 
paragraph in rule Chapter 20, known as Application and Notification. Its origin is the 
February 1987 Timber/Fish/Wildlife Agreement Final Report (TFW). In the TFW agreement 
DNR committed to upgrading the TRAX1 system with information on archaeological and 
cultural resources. The tribes agreed, at their option, to provide information to DNR on the 
general location of cultural resource sites important to the tribe so that cross checking the 
location of forest practices application with TRAX would alert DNR to make forest practices 
applicants and affected tribes aware of the potential activity that may impact a site or cultural 
location. 
 
The parties to the TFW agreement agreed that landowners submitting an FPA in a location 
that coincided with a TRAX “hit’ for archaeological or cultural resource would be required 
“to meet with the affected tribe with the objective of developing a plan for protecting the 
archaeological /cultural values.”  Other elements of this chapter of the agreement addressed 
the role of the Office of Archaeology and Historic Preservation2 and DNR’s conditioning 
responsibility with regard to protection plans prepared by the tribe and the landowner. 
 
In November 1987, after nine public hearings, the Forest Practices Board adopted the TFW 
rule package placing much of the Timber/Fish/Wildlife agreement into forest practices rules 
including Section 222-20-120, and soon afterwards the TFW Cultural/Archaeological 
Steering Committee was initiated to address cultural resources issues.   
 
During the years following the TFW rule adoption, few tribes opted to provide DNR with 
general locations or any specific information on where in the landscape archaeological or 
cultural resources of concerns were present. However, using GIS technology, the Yakama 
Nation developed a predictive spatial model to identify areas that were most likely to contain 
significant archaeological remains. The model led to a regional process for identifying FPAs 
that trigger the landowner/tribe meeting requirement of WAC 222-20-120. The Yakama 
TFW staff, with the help of tribal elders, is also able to use the regional WAC 222-20-120 
process to address culturally important sites that are not recorded as public data. 
   
Eventually, DNR Forest Practices Division made the policy decision that tribal interest in 
cultural resource issues extended to the full area identified by the tribe’s representatives in 
his or her Forest Practices Application Review System (FPARS) profile for forest practices 
review. These areas can be very large and are usually not specific to cultural or 
archaeological interests of the tribe. 
The  WAC 222-20-120 rule came up indirectly in the April 1999 Forests and Fish Report as 
an agreement by the parties to “complete a cultural resources plan to address relationships 
between landowners and affected tribes and resolution of issues when cultural resources 
concerns arise in the course of forest practices planning or permitting.” In response, the 


                                                
1 The TRAX system, now replaced by Forest Practices Application Review System, contains sensitive sites and 
other information that is important to administering the Washington Forest Practices system.  
2 OAHP is now the Department of Archaeology and Historic Preservation (DAHP) 
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TFW Cultural Resource Committee developed the Cultural Resources Protection and 
Management Plan (CRPMP) presented to the Forest Practices Board (Board) in July of 2003. 
Appendix C of the CRPMP contains a recommendation to DNR for refining the 
implementation of WAC 222-20-120.  
 
The Forests and Fish Report and subsequent Forests and Fish Rule package adopted in 2001 
are the basis for the Forest Practices Habitat Conservation Plan (FPHCP). In 2006, the 
FPHCP was approved by the U. S. Fish and Wildlife Service and NOAA Fisheries. At the 
same time the State was granted an ESA listed salmon, steelhead and bull trout Incidental 
Take Permit (ITP) for forestry practices conducted under the forest practices rules. The 
FPHCP contains a reporting element associated with Section 106 of the National Historic 
Preservation Act that specifically includes an annual summary report on “landowner/tribal 
meeting and process improvement pursuant to WAC 222-20-120.” This requirement makes 
support and maintenance of Section 222-20-120 an important element of FPHCP. 
 
In January of 2009, dAVe burlingame, the cultural resource specialist for the Cowlitz Indian 
Tribe, brought concerns to the TFW Cultural Resources Committee on the language and 
administration of WAC 222-20-120. The Cowlitz Tribe had concerns about being perceived 
as a “regulator” by forest practices applicants confronted by this rule. The Tribe was further 
concerned about the use of the term “shall” in referring to a meeting between the landowner 
and an affected tribe. “Shall” implies that a tribe is subject to the state rule; a position that is 
in conflict with tribal sovereignty. The Tribe’s letter also expressed concerns about the cost 
to landowners of complying with potential tribal requests for cultural resource surveys as part 
of a potential agreement under 222-20-120. Mr. burlingame provided suggestions for 
modifying the rule and worked with the Committee in several meetings to help craft a 
recommendation for the Board. 
 
Because of the number of tribes in western Washington, and the broad geographical area of 
traditional use, tribal representatives often identify forest practices interest areas that overlap. 
In March of 2010, Steve Griswold of Plum Creek Timber came to the Committee with a 
concern about not getting a response for a meeting request from a tribe following several 
attempts to make contact over a cultural resource issue. In the Plum Creek case, a single FPA 
in the Green River area triggered the requirement to schedule meetings with seven tribes. Mr. 
Griswold made repeated phone calls to one tribe without a response. He suggested that the 
rule needed to be changed to identify a reasonable, good faith effort so the DNR could 
continue to process an FPA. 
 
The TFW Cultural Resources Committee began discussing the need for changes to WAC 
222-20-120 as early as April 2008. The issues regarding the rule brought to the Committee 
by Mr. burlingame and Mr. Griswold focused the Committee’s attention on specific 
problems. Through an iterative process of Committee proposals and Forest Practices Division 
staff reviews, the TFW Cultural Resources Committee is able to bring the Forest Practices 
Board a consensus recommendation for changes to WAC 222-20-120.  
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Future FPB Meetings 
Next Regular Meeting:   August  9, 2011, November 8, 2011 
Check the FPB Web site for latest information: http://www.dnr.wa.gov/ 
E-Mail Address: forest.practicesboard@dnr.wa.gov                                     Contact:  Patricia Anderson at 360.902.1413 


STATE OF WASHINGTON          PO Box 47012 
FOREST PRACTICES BOARD                  Olympia, WA 98504-7012 


Regular Board Meeting – May 10 2011 
Natural Resources Building, Room 172, Olympia 


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


DRAFT AGENDA 
9:00 a.m. – 9:10 a.m. Welcome and Introductions 


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


9:10 a.m. – 9:15 a.m. Approval of Minutes 
Action:  Approve February 8, 2011 meeting minutes 


9:15 a.m. – 9:25 a.m. Report from Chair 
9:25 a.m. – 9:40 a.m. Public Comment – This time is for public comment on general Board 


topics. Comments on any Board action item that will occur later in the 
meeting will be allowed prior to each action taken. 


9:40 a.m. – 9:55 a.m. Staff Reports 
A. Clean Water Act Assurances - Mark Hicks and Stephen Bernath, 


Department of Ecology 
B. Compliance Monitoring - Walt Obermeyer, DNR 
C. Rule Making Activity & 2011 Work Plan - Marc Engel, DNR 
D. Small Forest Landowner Advisory Committee and Small Forest 


Landowner Office - Mary McDonald, DNR 
E. TFW/Cultural Resources Committee - Pete Heide and Jeffrey 


Thomas, Co–chairs  
F. Upland Wildlife - David Whipple, Department of Fish and Wildlife 


9:55 a.m. – 10:25 a.m. Legislative Activity - Darin Cramer, DNR 
10:25 a.m. – 10:35 a.m. Break 
10:35 a.m. – 10:45 a.m. Low Impact Template (Board Manual Section 21) - Marc Engel, DNR 
10:45 a.m. – 11:05 a.m. Forest Practices Compliance Action Plan - Darin Cramer and Julie 


Sackett, DNR 
11:05 a.m. – 11:15 a.m.  Public Comment on Northern Spotted Owl Conservation Advisory 


Group 
11:15 a.m. – 11:30 a.m. Northern Spotted Owl Conservation Advisory Group - Bridget 


Moran, DNR 
Action: Consider members for advisory group. 


11:30 a.m. – 11:40 a.m. Public Comment on Road Maintenance and Abandonment Planning 
(RMAP) Rule Making  


11:40 a.m. – 12:00 p.m. RMAP Process – Marc Engel and Julie Sackett, DNR 
12:00 p.m. – 1:00 p.m. Lunch 
1:00 p.m. – 1:15 p.m.  Road Maintenance and Abandonment Planning Rule Making - Marc 


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


1:15 p.m. – 1:25 p.m. Review Draft of Board Manual Section 3 Guidelines for Forest 
Roads – Marc Engel, DNR 



http://www.wa.gov/dnr

mailto:forest.practicesboard@dnr.wa.gov





Future FPB Meetings 
Next Regular Meeting:   August  9, 2011, November 8, 2011 
Check the FPB Web site for latest information: http://www.dnr.wa.gov/ 
E-Mail Address: forest.practicesboard@dnr.wa.gov                                     Contact:  Patricia Anderson at 360.902.1413 


1:25 p.m. – 1:35 p.m. Public Comment on Watershed Analysis Review Rule Making and 
Board Manual Section 11 Standard Methodology for Conducting 
Watershed Analysis 


1:35 p.m. – 1:50 p.m. Watershed Analysis Review Rule Making – Sherri Felix, DNR 
Action: Consider adoption of rule language to file CR-103. 


1:50 p.m. – 2:05 p.m. Board Manual Section 11 Standard Methodology for Conducting 
Watershed Analysis - Donelle Mahan, DNR 
Action:  Consider approval of Section 11 Standard Methodology for 
Conducting Watershed Analysis. 


2:05 p.m. – 2:20 p.m. Watershed Analysis Review and Prioritization Process – Leslie 
Lingley, DNR  


2:20 p.m. – 2:30 p.m. Public Comment on Riparian Open Space Program Rule Making 
and Board Manual Section 18 


2:30 p.m. – 2:45 p.m. Riparian Open Space Program Rule Making – Donelle Mahan, DNR 
Action: Consider adoption of rule language to file CR-103. 


2:45 p.m. - 3:00 p.m. Board Manual Section 18 Riparian Open Space Program - Donelle 
Mahan, DNR 
Action:  Consider approval of Section 18 Riparian Open Space 
Program. 


3:00 p.m. – 3:15 p.m. Break 
3:15 p.m. - 3:25 p.m. Public Comment on Charter for TFW/Cultural Resources 


Committee 
3:25 p.m. – 3:35 p.m. Charter for TFW/Cultural Resources Committee - Pete Heide and 


Jeffrey Thomas, Co-chairs 
3:35 p.m. – 3:45 p.m. Public Comment on Notice of Forest Practice to Affected Indian 


Tribes Rule Making 
3:45 p.m. – 4:00 p.m. Notice of Forest Practices to Affected Indian Tribes Rule Making –


Sherri Felix, DNR 
Action: Consider approval of draft rule language for 30-day notice. 


4:00 p.m. – 4:10 p.m. Public Comment on Forest Biomass Rule Making 
4:10 p.m. – 4:25 p.m. Forest Biomass Review – Bridget Moran, DNR 
4:25 p.m. – 4:40 p.m. Forest Biomass Rule Making – Gretchen Robinson, DNR 


Action:  Consider adoption of rule language to file CR-103. 
4:40 p.m. – 4:50 p.m. Public Comment on CMER 2012 Work Plan and Budget 
4:50 p.m. – 5:15 p.m. CMER 2012 Work Plan and Budget – Darin Cramer, DNR 


Action: Consider approval of 2011 budget and work plan 
 Executive Session  


To discuss anticipated litigation, pending litigation, or any matter 
suitable for Executive Session under RCW 42.30.110. 
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		Action: Consider members for advisory group.
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25
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
60
61
62
63
64


A B G H I J K L M N O P Q R
1 First Priority - CWA assurances projects
2 Second Priority - Ongoing or pilot projects
3 Third Priority - Delay projects


4 New Projects or Added Scope to Current Project


5 Tier 1 Tier 2
6 2012 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
7
8 Type N Rule Group
9 Type N Experimental Buffer Treatment - Hard Rock 416,000 237,000 114,000 150,000 150,000 150,000 25,000 5,000
10 Type N Experimental Buffer Treatment - Hard Rock - Temp & Canopy 30,000
11 Type N Experimental Buffer Treatment - Soft Rock 384,700 359,700 381,700 359,700 359,700 142,000
12 Eastside Type N Effectiveness 150,000 400,000 400,000 400,000 400,000 400,000 200,000
13 Eastside Type N Characterization - Forest Hydrology 450,000 50,000
14 Buffer Integrity - Shade Effectiveness 23,000 12,000
15 Amphibians in Intermittent Streams
16
17 Type F Rule Group
18 Eastern Washington Riparian Assessment Project (EWRAP) 50,000
19 Eastside Type F Channel Wood Characterization
20 Westside Type F Riparian Prescription Monitoring
21 Eastside Type F Riparian Prescription Monitoring (BTO Add-on) 60,000 43,000 17,000 9,000
22 Bull Trout Overlay Temperature - Solar Radiation/Effective Shade 277,000
23 Solar Radiation/Effective Shade (Separate budget FY11)
24 Hardwood Conversion 11,000 1,820 1,870 1,925 73,150
25 Extensive Riparian Status and Trend Monitoring - Temperature Compone 17,000
26
27 Unstable Slopes Rule Group
28 Testing the Accuracy of Unstable Landform ID 40,000
29 Mass Wasting Landscape Scale Effectiveness
30 Mass Wasting Effectiveness Monitoring (aka Post-Mortem) 40,000
31
32 Roads Rule Group
33 Road Sub-Basin Scale Effectiveness 700,000 200,000 700,000 200,000
34
35 Wetlands Rule Group
35 Wetlands Systematic Literature Review
36 Wetlands Systematic Literature Review 67,000
37 New wetlands study 45,000
38
39 Subtotal Projects FY12 Approved Projects 1,785,700 125,000 853,520 914,570 1,470,625 1,032,850 542,000 550,000 350,000 850,000 225,000 5,000
40
59 Other Project Costs
60
61 CMER PI Staff at NWIFC  (3) 393,500 413,000 434,000 456,000 479,000 503,000 528,000 554,000 582,000 611,000 642,000
62
63 Total Project Costs 2,179,200 125,000 1,266,520 1,348,570 1,926,625 1,511,850 1,045,000 1,078,000 904,000 1,432,000 836,000 647,000


Estimates for Future Project Costs
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5 Tier 1 Tier 2
6 2012 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022


Estimates for Future Project Costs
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81


82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100


64
65 Project Support
66
67 Contingency Fund for Active Projects 50,000 50,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
68 Grant Writer 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000
69 CMER Project Managers 195,000 195,000 200,850 200,850 206,876 206,876 213,082 213,082 213,082 213,082 213,082
70
71 Program Administration
72
73 AMP Administrator 106,000 106,000 109,000 112,000 115,000 118,000 122,000 126,000 130,000 134,000 138,000
74 Contract Specialist 66,000 66,000 68,000 70,000 72,000 74,000 76,000 78,000 80,000 82,000 84,000
75 CMER/Policy Coordinator 45,000 45,000 46,000 47,000 48,000 49,000 50,000 52,000 54,000 56,000 58,000
76 CMER Website 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000
77 AMP Data Management 20,000 20,000 21,000 22,000 23,000 24,000 25,000 26,000 27,000 28,000 29,000
78 Independent Science Panel 60,000 60,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000 90,000
79 Coop Fish & Wildlife Research Unit Dues (U of W) 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000 16,000
80
81 Subtotal Support and Administration 624,000 624,000 716,850 723,850 736,876 743,876 758,082 767,082 776,082 785,082 794,082
82
83 Total Expenditures 2,803,200 125,000 1,890,520 2,065,420 2,650,475 2,248,726 1,788,876 1,836,082 1,671,082 2,208,082 1,621,082 1,441,082
84
85 Funds Available
86
87 Federal Carry Forward 0 0 0 0 0 0 0 0 0 0
88 GF-S 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000
89 FFSA (Carry Forward + Projected) 2,298,000 1,248,000 1,003,000 740,000 740,000 740,000 740,000 740,000 740,000 740,000 740,000
90 EPA - Type N Soft rock grant 211,400 211,400 104,100
91 Dept of Ecology (Contribution to Type N soft rock) 74,200 74,200 148,400 148,400 148,400 142,000
92
93 Total Funds Available 3,183,600 380,000 2,133,600 1,855,500 1,488,400 1,488,400 1,482,000 1,340,000 1,340,000 1,340,000 1,340,000 1,340,000
94 Annual Difference 380,000 243,000 -210,000 -1,162,000 -760,000 -307,000 -496,000 -331,000 -868,000 -281,000 -101,000
95 Cumulative Balance 380,000 255,000 243,000 33,000 -1,129,000 -1,889,000 -2,196,000 -2,692,000 -3,023,000 -3,891,000 -4,172,000 -4,273,000
96
97 Participation grants: The FY11-13 decrease in participation grants is assumed to occur for only the FY11-13 biennium.
98 FFSA:  The maximum revenue that can be received into the FFSA account from taxes on forest products is $4,000,000 annually.  That limit does not apply to expenditures should carry-over from year-to-year occur.
99 Dept of Ecology funds: DOE committed $150,000 annually to the Type N Experimental Buffer - Soft Rock project through the life of the project.  Some years may be less, depending upon project funding needs or legislative appropriations.
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1.0 EXECUTIVE SUMMARY 
The fiscal year 2012 (FY12) Cooperative Monitoring, Evaluation and Research Committee 
(CMER) Work Plan and associated budget have been approved by the Forest Practices Board 
(Board) based on recommendations from the Forest and Fish Policy Committee (Policy) and 
CMER. The CMER Work Plan presents an integrated strategy for conducting research and 
monitoring to provide scientific information to support the Forest Practices Adaptive 
Management Program (AMP). The primary purpose of the work plan is to inform CMER 
participants, Policy constituents, the Board and interested members of the public about CMER’s 
research and monitoring activities. Continued annual revisions are anticipated in response to 
research findings of CMER and the broader scientific community, as well as changes in policy 
priorities and funding.  
 
Ninety projects are listed in the work plan. The projects cover a range of topics related to the 
forest practices rules and are at various stages of development or completion. Approximately 27 
projects are complete and 24 projects are ongoing (i.e., undergoing study design development or 
currently being implemented or reviewed). Projects originated as priority research topics in 
Schedule L-1 of the Forests and Fish Report (April 1999), which was adopted by the Board in 
February 2001 and later incorporated into the Washington Forest Practices Habitat Conservation 
Plan (FP HCP). The work plan is organized in a hierarchical format consisting of rule groups, 
programs, and projects. Section 3.0 describes the CMER research and monitoring strategy and 
approaches used to address critical questions relevant to the AMP. Section 4.0 describes CMER 
and Policy procedures for prioritization at the program and project level, and Section 5.0 presents 
the Board approved FY12 projects and budget allocations. Proposed budget allocations for FY12 
projects and activities can be found on page 15 (Table 4). Section 6.0 provides an overview of 
CMER’s research and monitoring program, with program and project descriptions organized by 
rule group. Appendix A contains the table titled “CMER Projects, Objectives, and Targets,” 
which links specific resource objectives and key riparian functions (e.g., in-stream temperature, 
large woody debris [LWD], litter, sediment, etc.) to CMER projects, organized by programs 
within rule groups. 
 
The AMP has operated for 10 years with the assistance of federal grants passed through the 
Recreation and Conservation Office to DNR. These federal grants will be expended by the end of 
FY11 or very early in FY12.  
 
For FY12, there are four ongoing projects in the Type N Rule Group, six in the Type F Rule 
Group, and one in the Unstable Slopes Rule Group. There are two new projects in Tier 1 (Type 
N Rule Group and Wetlands Protection Rule Group) and one new project in Tier 2 (Unstable 
Slopes Rule Group). Specific project descriptions can be found on the pages listed below; 
however, reading the complete rule group subsection is recommended in order to better 
understand the different programs and projects within each rule group as well as to understand 
how they are integrated to answer critical research and monitoring questions. 
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CMER Projects for FY12 
 
Ongoing: 
 
Type N Experimental Buffer Treatment in Hard Rock Lithologies — page 34 
Eastside Type N Forest Hydrology — page 41 
Buffer Integrity - Shade Effectiveness — page 49 
Eastern Washington Riparian Assessment Project (EWRAP) — page 79 
Eastside Type F Riparian Effectiveness Monitoring (BTO add-on) — page 93 
Bull Trout Overlay Temperature (Eastside Riparian Shade/Temperature) — page 92 
Solar Radiation/Effective Shade — page 92 
Hardwood Conversion — page 98 
Extensive Riparian Status and Trends Monitoring - Temperature Component — pages 58  
    (Type Np) and 102–103 (Type F/S) 
Mass Wasting Effectiveness Monitoring (aka Post-Mortem) (Tier 2) — page 122 
 
New: 
 
Type N Experimental Buffer Treatment in Soft Rock Lithologies — page 34 
Testing the Accuracy of Unstable Landform Identification (Tier 2) — page 122 
Wetlands Systematic Literature Review (Tier 1 and Tier 2) — page 158 
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2.0 INTRODUCTION 
The Washington State Forest Practices Board (Board) adopted an adaptive management program 
in concurrence with the 1999 Forests and Fish Report (FFR) legislation (Washington State Forest 
Practices Rules, WAC 222-12-045). This legislation, guided primarily by the Washington 
Forests and Fish Report, formed the basis for the federally approved Washington Forest Practices 
Habitat Conservation Plan (FP HCP) in 2006. The purpose of the Forest Practices Adaptive 
Management Program is to: 
 


“provide science-based recommendations and technical information to assist the 
board in determining if and when it is necessary or advisable to adjust rules and 
guidance for aquatic resources to achieve resource goals and objectives.” 
 


To provide the science needed to support adaptive management, the Board established the 
Cooperative Monitoring, Evaluation and Research Committee (CMER). The Board appoints core 
CMER members and empowers CMER to implement research and effectiveness and validation 
monitoring per guidelines established by the FFR and implemented under the FP HCP.  
 
Currently, CMER is supported by five scientific advisory groups (SAGs). One former SAG 
(BTSAG) has been merged with another SAG (RSAG), and one SAG (ISAG) is inactive. The 
SAGs consist of both core voting CMER members and additional scientific participants 
representing the various stakeholders of the forest practices rules. The purpose of the SAGs is to 
design and implement the research and monitoring prioritized by CMER. Each SAG focuses on 
specific aspects of the forest practices rules, according to their areas of scientific expertise. Table 
1 provides a brief description of the SAGs. 


Table 1. CMER Scientific Advisory Group Structure 


Scientific Advisory Group Acronym Develops and Oversees Projects Related To:  
Landscape-Wildlife Advisory 
Group LWAG Wildlife, including stream-associated amphibians 


Riparian Scientific Advisory 
Group RSAG FP HCP riparian strategy 


Soft Rock Scientific Advisory 
Group SRSAG Effectiveness of Type N riparian buffers in Soft Rock 


Lithologies 
Scientific Advisory Group - 
Eastside SAGE Issues specific to eastside of the Cascade Mountains 


Upland Processes Scientific 
Advisory Group UPSAG Roads, mass wasting, and channel processes 


Wetlands Scientific Advisory 
Group WETSAG Wetland issues, including identification and protection 


Bull Trout Scientific Advisory 
Group BTSAG 


Bull trout biology and the forest practices rules designed to 
maintain bull trout habitat. In 2008, this SAG was merged 
with RSAG. 


In-Stream Scientific Advisory 
Group ISAG 


In-stream issues, including stream typing and fish passage. 
This SAG is inactive pending further assignments from 
Policy.  


 
The goal of the CMER Work Plan is to present an integrated strategy for conducting research 
and monitoring to provide credible scientific information to support the Forest Practices 







FY 2012 CMER WORK PLAN 


INTRODUCTION 8 


Adaptive Management Program. The purpose of the work plan is to inform CMER participants, 
Forests and Fish Policy Committee (Policy) constituents, the Board, and interested public about 
CMER’s activities. The plan is revised annually in response to research findings of CMER or the 
scientific community, changing technology, changes in policy objectives, and funding. This 
version supersedes the FY11 work plan.  
 
The remainder of the document describes the CMER research and monitoring program and 
CMER recommendations for the FY12 work plan. Section 3.0 describes the organization of the 
CMER research and monitoring strategy and the approaches used to address research and 
monitoring questions relevant to Forest Practices Adaptive Management. Section 4.0 describes 
CMER procedures for prioritization at the program (topic areas) level and at the project level. 
Section 5.0 presents the Board approved FY12 CMER Work Plan, including project 
prioritization, scheduling, and budget allocations. Section 6.0 provides an overview of CMER’s 
research and monitoring program, with program and project descriptions organized by rule 
group. Appendix A contains the table titled “CMER Projects, Objectives, and Targets” which 
links specific resource objectives and key riparian functions (e.g., in-stream temperature, large 
woody debris [LWD], litter, sediment, etc.) to CMER projects, organized by programs within 
rule groups. 
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3.0 CMER RESEARCH AND MONITORING STRATEGY 
The CMER Work Plan consists of 90 projects covering a range of topics related to the forest 
practices rules. These projects are at various stages of development or completion. 
Approximately 27 projects are complete and 24 projects are ongoing (i.e., undergoing study 
design development or currently being implemented or reviewed). The work plan is organized in 
a hierarchical format consisting of rule groups, programs, and projects. 


3.1 FOREST PRACTICES RULE GROUPS 
At the highest level, the CMER Work Plan is organized by forest practices “rule groups.” A rule 
group is a set of forest practices rules relating either to a particular resource, such as wetlands or 
fish-bearing streams, or to a particular type of forest practice, such as road construction and 
maintenance. The 10 rule groups are shown in Table 2. Although the rule group divisions are 
somewhat arbitrary, they provide a useful framework for developing a research and monitoring 
strategy. 


Table 2. Description of the Rule Groups Used as a Framework for the CMER Work Plan 


Rule Group Description Rule Context 


Stream Typing Prescriptions for identification of fish-bearing and non-fish-
bearing streams WAC 222-16 


Type N Riparian 
Prescriptions 


Prescriptions for identification of non-fish-bearing streams and 
management of adjacent riparian areas WAC 222-30 


Type F Riparian 
Prescriptions 


Prescriptions for management of fish-bearing streams and 
adjacent riparian areas WAC 222-30 


Channel Migration 
Zone Prescriptions for delineation of channel migration zones WAC 222-30 


Unstable Slopes Prescriptions for identification and management of areas 
potentially susceptible to mass wasting/erosion processes WAC 222-24,30 


Roads Prescriptions for identification and management of erosion and 
runoff from forest roads WAC 222-24 


Fish Passage Prescriptions for identification and prevention of fish passage 
barriers WAC 222-24 


Pesticides Prescriptions for application of forest chemicals WAC 222-38 
Wetlands Protection Prescriptions for the identification and management of wetlands WAC 222-30 
Wildlife Prescriptions for protection of wildlife WAC 222-10,30 
 


3.2 RESEARCH AND MONITORING PROGRAMS 
Critical research and monitoring questions are identified at the rule group level to address 
information gaps related to scientific uncertainty and resource risk associated with the rules. 
Once research and monitoring questions are identified, programs are developed to address them. 
Programs consist of one or more related projects designed to strategically address a set of related 
scientific questions. Thirty-two programs containing multiple projects at various stages of 
development are identified in the CMER Work Plan. 
 
CMER research and monitoring programs utilize a variety of approaches that address critical 
questions at different spatial and temporal scales. The work plan incorporates an integrated 
research and monitoring approach as recommended by the Monitoring Design Team (MDT) 
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Report (MDT, 2002). This includes effectiveness monitoring to evaluate prescription 
effectiveness at the site or landscape scale; extensive status and trend monitoring to evaluate 
status and trends of resource condition indicators across FP HCP lands; and intensive/validation 
monitoring to identify causal relationships and document cumulative effects at the watershed 
scale. CMER also conducts rule implementation tool projects to develop, refine, or validate 
science-based management tools necessary for implementing the rule(s) (e.g., predictive models, 
protocols, etc.) or for establishing performance standards. These approaches are summarized 
below:  
 
Effectiveness Monitoring: Effectiveness monitoring programs are designed to evaluate the 
performance of the prescriptions in achieving resource goals and objectives. Effectiveness 
monitoring differs from the other approaches in that it is directed at prescription effectiveness, 
primarily at the site scale.  
 
Extensive Status and Trends Monitoring: Extensive monitoring programs evaluate the current 
status of key watershed input processes and habitat condition indicators across FP HCP lands and 
document trends in these indicators over time as the forest practices prescriptions are applied 
across the landscape. Extensive monitoring provides a statewide, landscape-scale assessment of 
the effectiveness of forest practices rules to attain specific performance targets on FP HCP lands. 
Extensive monitoring is designed to provide report-card-type measures of rule effectiveness (i.e., 
to what extent are FP HCP performance targets and resource condition objectives being achieved 
on a landscape scale over time) that can be used to determine the degree to which progress is 
consistent with expectations. 
  
Intensive Monitoring (Cumulative Effects) and Validation Monitoring: Intensive monitoring is 
designed to evaluate cumulative effects of multiple forest practices at the watershed scale. 
Analysis of these effects improves our understanding of the causal relationships and effects of 
forest practices rules on aquatic resources. Intensive monitoring integrates the effects of multiple 
management actions over space and through time within the watershed. Evaluation of monitoring 
data requires an understanding of the effects of individual actions on a site and the interaction of 
those responses through the system. Evaluating biological responses is similarly complicated, 
requiring an understanding of (1) how various management actions and site conditions interact to 
affect habitat conditions and (2) how aquatic resources respond to these habitat changes. Taken 
together, these evaluations will address the adaptive management program’s objectives for 
validation monitoring. This sophisticated level of understanding of physical and biological 
systems can be achieved with an intensive, integrated monitoring effort.  
 
Rule Implementation Tool Development: Rule implementation tool projects are designed to 
develop, refine or validate tools used to implement the forest practices rules. 


1. Methodology Tool Development Projects develop, test, or refine protocols, models, and 
guidance that are designed for the identification and location of forest practices rule–
specified management features, such as the Last Fish/Habitat Model, landslide screens, 
Np/Ns breaks and sensitive sites, or the achievement of specified stand conditions, such 
as the desired future condition (DFC) basal area target. 


2. Target Verification Projects consist of studies designed to verify assumptions and targets 
developed during FFR negotiations that authors identified as having a weak scientific 
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foundation (such as the DFC basal area targets for Type F streams), or that have been 
established in the Methodology Tool Development Projects. 


 
Rule implementation tools differ from tools needed to implement a specific monitoring program 
or project. For example, the Road Surface Erosion Model is a tool necessary to implement 
several projects in the Roads Rule Group Effectiveness Monitoring Program. Monitoring 
implementation tools are typically included with the effectiveness monitoring programs. 
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4.0 PRIORITIZATION OF CMER PROJECTS 


4.1 CMER PRIORITIZATION PROCESS 
CMER’s long-term goal is to address the full range of critical questions identified in the CMER 
Work Plan, while recognizing that availability of funding, time, and human resources limit the 
number of projects that can be developed and implemented each year. In order to focus effort 
and resources on the most critical issues for Forest Practices Adaptive Management, CMER 
prioritizes proposals for research and monitoring at both the program and project levels. 
Establishing priorities allows CMER to pursue the most pressing research and monitoring issues 
in an orderly manner over time.  
 
The first step in CMER’s initial prioritization process was to rank the relative importance of 
proposed programs in meeting FP HCP goals and objectives. CMER projects have since gone 
through several rankings in response to budget priorities and changes in workload allocation. The 
program prioritization strategy was to: 


1. Rank effectiveness/validation monitoring and extensive status and trend monitoring 
programs on the basis of scientific uncertainty and risk to aquatic resources. 


2. Evaluate the importance of rule implementation tool programs by consulting with DNR 
and then establish priorities on a project basis.  


3. Defer integration of the intensive monitoring program into the CMER Work Plan until 
further scoping and coordination with other efforts occurs.  


 
Effectiveness monitoring and extensive status and trend monitoring programs were ranked 
initially by CMER members in attendance at the December 19, 2002, CMER meeting, where 
each program was evaluated by asking two questions: 


1. How certain are we of the science and/or assumptions underlying the rule? 
2. How much risk is there to aquatic resources if the science or assumptions underlying the 


rule are incorrect? 
 
These questions were selected as the criteria to rank programs, because the need for scientific 
information to inform adaptive management is most critical when there is a high level of 
scientific uncertainty concerning the interaction between forest practices, watershed processes, 
and aquatic resources; and where the sensitivity of the processes and aquatic resources to 
potential disturbance creates the greatest risk of resource impacts. 
 
Uncertainty is a measure of confidence in the science underlying a rule, including the causal 
relationships providing the conceptual foundation for the prescriptions and assumptions about 
prescription effectiveness and resource response when the prescription is applied on the ground. 
High uncertainty (low certainty) indicates that little is known about the underlying science and 
the rule is likely based on assumptions that have not been validated. It may also indicate that the 
prescription is untested and performance under field conditions is unknown. Low uncertainty 
(high certainty) indicates that the science underlying the rule is well known and accepted or that 
the prescription (or similar treatment) has been evaluated under similar conditions. Risk is a 
measure of the potential for detrimental impacts to aquatic resources, including fish, stream-
associated amphibians, and water quality. High risk indicates the activity covered by the 
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prescription has a greater potential to affect aquatic resources due to its magnitude, frequency, or 
direct linkage to the resource. Low risk indicates the rule has less potential to affect resources. 
 
Individual scores were averaged to obtain mean risk and uncertainty scores for each program. 
These were multiplied to get a combined score that was used to rank the programs (Table 3). 
Policy accepted the rankings and instructed CMER to use them as the basis for prioritizing 
effectiveness/validation and extensive status and trend monitoring projects. 


Table 3. Rankings for Effectiveness Monitoring and Extensive Status and Trends Monitoring Programs 


Program Title Overall 
Ranking 


Uncertainty Risk  
Mean Rank Mean Rank 


Effectiveness/Validation Programs      


Type N Buffer Characteristics, Integrity Function 1 4.4 1 3.9 1 
Eastside Type F Desired Future Range and Target  2 4.2 2 3.8 2 
Type N Amphibian Response 3 4.2 2 3.7 3 
Road Sub-Basin-Scale Effectiveness Monitoring 4 3.4 5 3.4 4 
Type F Statewide Prescription Monitoring 5 3.2 7 3.1 6 
Mass Wasting Effectiveness Monitoring 6 3.2 6 2.9 8 
Eastside (BTO) Temperature 7 3.0 9 3.2 5 
Wetlands Revegetation Effectiveness 8 3.5 4 2.7 11 
Road Prescription-Scale Effectiveness Monitoring 9 2.6 14 3.1 6 
Hardwood Conversion 10 3.0 8 2.6 12 
Wetlands Mitigation 11 2.8 11 2.7 10 
Fish Passage Effectiveness Monitoring 12 2.6 14 2.9 9 
Wildlife Program 13 2.9 10 2.4 14 
Wetland Management Zone Effectiveness Monitoring 14 2.8 12 2.5 13 
CMZ Effectiveness Monitoring 15 2.7 13 2.1 15 
Forest Chemicals 16 2.0 16 2.1 16 


Extensive Status and Trends Monitoring Programs      


Extensive Riparian Monitoring 1 3.5 2 3.5 1 
Extensive Mass Wasting Monitoring 2 3.7 1 2.9 3 
Extensive Fish Passage Monitoring 3 3.1 3 3.1 2 


 
Program rankings for effectiveness/validation programs and extensive status and trend 
monitoring programs shown in Table 3, as well as information on the relative importance of rule 
implementation tool programs gleaned from consultation from DNR, were used to provide 
guidance to the SAGs on where to focus time and energy in program and project scoping and 
development. Since 2002, when Table 3 was developed, some program titles within the work 
plan have changed to improve upon the clarity of research strategies within the rule group and 
program structure. However, the basic prioritization has not changed. 
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The second stage of prioritization occurs at the project level in order for CMER to make 
recommendations to Policy concerning scheduling and allocation of funding among the projects 
developed by the SAGs. Projects are prioritized based on (1) the extent to which projects are 
deemed essential to inform the Forest Practices Adaptive Management Program, (2) input from 
DNR on their importance in improving implementation of forest practices rules, (3) status of 
projects relative to Policy decisions on adaptive management, and (4) the need to follow through 
and complete work already underway. CMER and the Adaptive Management Program 
Administrator (AMPA) develop each fiscal year’s proposed projects based on those criteria. 


4.2 POLICY PRIORITIZATION 
Policy is responsible for reviewing and approving each CMER Work Plan before submitting it to 
the Board for approval. Policy is also responsible for providing guidance to CMER on project 
prioritization, consistent with directions outlined in WAC 222-12-045 and in Section 22, 
“Guidelines for Adaptive Management Program,” in the Forest Practices Board Manual. 
 
Policy’s project prioritization process may not always be consistent with CMER’s process 
regarding scientific uncertainty and potential risk to aquatic resources. While Policy has in past 
years approved CMER’s work plan priorities, Policy must also consider annual/biennial state 
budget fluctuations and other factors associated with meeting milestones in accordance with the 
FP HCP and/or Clean Water Act (CWA) assurances. 
 
Due to delays in meeting deadlines for determining if forest practices rules were adequate in 
meeting CWA assurances, Policy made a decision in 2009 to prioritize CMER projects according 
to whether or not they were answering critical questions associated with meeting the CWA 
assurances. Due to anticipated substantial budget shortfalls in 2010 and beyond, Policy directed 
CMER to implement only ongoing projects in FY10. New projects would need to be delayed 
until adequate funding was available. Active projects in the current CMER Work Plan reflect 
these priorities, based on Policy’s input concerning CMER’s annual budget and the CWA. 
 
The Washington Department of Ecology (WDOE) is charged with overseeing the CWA 
assurances milestones and has developed a document outlining specific CMER projects targeted 
at answering critical questions associated with the CWA. WDOE’s document also lists timelines 
and anticipated completion dates for those CMER projects. Policy has determined that the 
WDOE CWA assurances milestones document will guide CMER’s project prioritization process 
until a more stable source of long-term funding can be secured. 
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5.0 FY12 CMER WORK PLAN PROJECTS AND BUDGETS 
Table 4 presents information on ongoing and new CMER projects for FY12, organized by rule 
group. Project budgets are categorized as either Tier 1 or Tier 2 projects. Tier 1 projects are those 
projects CMER is certain to implement in FY12. Tier 2 projects are those projects that CMER 
may initiate in FY12, but that have not yet been approved by CMER and/or Policy and may still 
require additional work on study design development, review, and/or accurate cost requirements. 


Table 4. FY12 CMER Projects and Budget (*are new projects) 


 Tier 1 Tier 2 
Type N Rule Group  
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies 416,000  
*Type N Experimental Buffer Treatment Project in Hard Rock Lithologies 
(Temperature and Canopy – 3rd Year) 30,000 


 


*Type N Experimental Buffer Treatment Project in Soft Rock Lithologies 384,700  
Eastside Type N Characterization - Forest Hydrology 450,000  
Buffer Integrity - Shade Effectiveness 23,000  
Extensive Riparian Status and Trends Monitoring - Temp. Component (Type N) 
(budget combined for Type N and Type F ) 17,000 


 


   
Type F Rule Group  
Eastern Washington Riparian Assessment Project (EWRAP) 50,000  
Eastside Type F Riparian Effectiveness Monitoring (BTO add-on) 60,000  
Bull Trout Overlay Temperature Project  
and Solar Radiation/Effective Shade Project 277,000 


 


Hardwood Conversion Project 11,000  
Extensive Riparian Status and Trends Monitoring - Temp. Component (Type F) 
(budget combined for Type N and Type F – shown under Type N) --- 


 


   
Unstable Slopes Rule Group  
*Testing the Accuracy of Unstable Landform Identification  40,000 
Mass Wasting Effectiveness Monitoring (aka Post-Mortem)   40,000 
   
Wetlands Rule Group  
*Wetlands Systematic Literature Review 67,000  
Potential New Wetlands Study  45,000 
   
Subtotal Projects (by Tier 1 and Tier 2) $1,785,700 $125,000 
Total Project (both Tier 1 and Tier 2) $1,910,700 


 
Project Staffing 
CMER Principal Investigator Staff at NWIFC (3) 393,500  
  
Total Project and Staffing Costs (by Tier 1 and Tier 2) $2,179,200 $125,00 


 
(Table 4 cont. next page) 
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(Table 4 cont.) 
Project Support  
Contingency Fund for Active Projects 50,000 
Policy Information & Analysis Support 50,000 
Adaptive Management Project Managers (2 at DNR) 195,000 
  
Program Administration  
AMP Administrator 106,000 
Contract Specialist 66,000 
CMER/Policy Coordinator 45,000 
CMER Website 16,000 
AMP Data Management 20,000 
Independent Science Review Panel 60,000 
Cooperative Fish and Wildlife Research Unit Dues (U of W) 16,000 
  
Subtotal Support and Administration $624,000 
  
Total FY12 Expenditures for Projects/Activities (by Tier 1 and Tier 2) $2,803,200 $125,00 
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6.0 RULE GROUP DESCRIPTIONS AND MONITORING STRATEGIES 
This portion of the work plan includes research and monitoring strategies for each forest 
practices rule group. Information on each rule group is presented separately, in a similar format. 
The “Rule Overview and Intent” briefly describes a summary of the rule and its intent; the “Rule 
Group Resource Objectives and Performance Targets” lists the resource objectives and 
performance targets from Schedule L-1 of the Washington Forest Practices Habitat Conservation 
Plan (FP HCP); and the “Rule Group Strategy” describes the programs within a given rule group 
and how they work together to answer the rule group critical questions. The programs for each 
rule group are organized by approach, i.e. rule implementation tools, effectiveness monitoring, 
extensive monitoring, and intensive monitoring. The “Program Strategy” describes how the 
specific program research and monitoring projects work together to answer the rule group critical 
questions, specific to that program. For some programs, there are additional program research 
questions, which are subquestions to the specific rule group critical questions. These program 
research questions are identified in tables under the specific program strategies. The description, 
goals and status of each project are also described under each program.  
 
Under each program is a section titled “Link to Adaptive Management.” This section was added 
to the FY11 CMER Work Plan primarily to help Policy and the Board understand how each rule 
group critical question is being addressed by the CMER projects. Knowledge gained or 
anticipated, identified gaps, and recommendations for addressing gaps are discussed for each 
critical question. For “knowledge gained,” results are only described for projects that have gone 
through the required peer-review process and have been approved by CMER and Policy. For 
projects that aren’t complete, “knowledge anticipated” is described. The “Link to Adaptive 
Management” section will be updated with better information as projects are completed within 
CMER. The intent is to have this section completed for every program within the CMER Work 
Plan. However, for the FY12 CMER Work Plan, the programs with active and completed 
projects have been prioritized for completion. 
  
Because of the complexity of the riparian strategy, it is divided into four rule groups: Stream 
Typing Rule Group (Type F/N delineation), Type N Rule Group (non-fish-bearing streams), 
Type F Rule Group (fish-bearing streams and associated wetlands), and Channel Migration Zone 
Rule Group. Sections on the remaining rule groups appear in the following order: Unstable 
Slopes, Roads, Fish Passage, Pesticides, Wetlands Protection, and Wildlife rule groups. Last is a 
section on the intensive monitoring program, which addresses cumulative effects and validation 
of performance targets/resource objectives.







FY 2012 CMER WORK PLAN 


STREAM TYPING RULE GROUP 18 


6.1 STREAM TYPING RULE GROUP 


Rule Overview and Intent 
The Forest Practices Board adopted rules delineating waters of the state into three categories, 
Type S waters (shorelines of the state), Type F waters (fish-bearing), and Type N waters (non-
fish-bearing). Distinguishing the upstream limits of Type F (or S) waters is particularly 
important, because presence or absence of fish and fish habitat in streams creates differences in 
the aquatic resources of concern, the forest management strategies, and the prescriptions applied.  
 
Prior to the rules associated with the Forests and Fish Report (1999), stream typing was based on 
a set of physical and beneficial-use criteria. Due to questions about the accuracy of this system, 
the forest practices rules require development of a statewide stream map using a multiparameter, 
field-verified, GIS logistic regression model to identify the upper extent of Type F streams.  
 
The intent of the Stream Typing Rule Group is to develop a statewide stream typing map, 
described as follows in the forest practices rules: 
 


“The department will prepare water type maps showing the location of Type S, F, and 
N (Np and Ns) Waters within the forested areas of the state. The maps will be based 
on a multiparameter, field-verified geographic information system (GIS) logistic 
regression model. The multiparameter model will be designed to identify fish habitat 
by using geomorphic parameters such as basin size, gradient, elevation and other 
indicators. The modeling process shall be designed to achieve a level of statistical 
accuracy of 95% in separating fish habitat streams and nonfish habitat streams. 
Furthermore, the demarcation of fish and nonfish habitat waters shall be equally 
likely to over and under estimate the presence of fish habitat. These maps shall be 
referred to as ‘fish habitat water typing maps’ and shall, when completed, be 
available for public inspection at region offices of the department. Fish habitat water 
type maps will be updated every five years where necessary to better reflect observed, 
in-field conditions.” 
 


Until the fish habitat water type maps described above are adopted by the Board, WAC 
222-16-031 — the Interim Water Typing System — will continue to be used. 


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Streams and their associated wetlands should be typed to include fish habitat. Fish habitat 
is defined in the forest practices rules to mean “habitat, which is used by fish at any life 
stage at any time of the year, including potential habitat likely to be used by fish, which 
could be recovered by restoration or management, and including off-channel habitat.” 


• The rules also direct that the department (DNR) will prepare water typing maps, which 
will be based on a multiparameter, field-verified, peer-reviewed, geographic information 
system (GIS) logistic regression model. The multiparameter model will be designed to 
identify fish habitat by using geomorphic parameters such as basin size, gradient, 
elevation, and other indicators. 
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Performance Target: 
• The predictive fish habitat model should have a statistical accuracy of +/- 5% with the 


line of demarcation between fish and non-fish-habitat waters equally likely to be over- 
and under inclusive. 


Rule Group Strategy 
The Forests and Fish Report (FFR) provided rationale and guidance for a strategy related to the 
stream typing system. The FFR indicated that the current approach to stream typing was not 
adequately precise, defined a modeling approach for developing a new map, and set 
specifications for the accuracy of the model. It also called for development of a field protocol for 
inclusion in the Forest Practices Board Manual.  
 
The In-Stream Scientific Advisory Group (ISAG) was tasked with developing and validating a 
GIS-based model to predict the upstream extent of fish habitat (Table 5). This task falls under 
one program, the Stream Typing Program, which is categorized as a rule tool. 


Table 5. Stream Typing Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Name Task Type SAG 
How can the demarcation between fish- and non-fish-habitat 
waters be accurately identified? 


Stream Typing 
Program Rule Tool ISAG 
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6.1.1 Stream Typing Program (Rule Tool) 


Program Strategy 


Table 6. Stream Typing Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names 


How can the demarcation between fish- and non-fish-habitat 
waters be accurately identified? 


Last Fish/Habitat Prediction Model Development 
Project 
Annual/Seasonal Variability Project 
Last Fish/Habitat Prediction Model Field 
Performance Project 


 


Last Fish/Habitat Prediction Model Development Project  
Description: 
A GIS-based logistic regression model was developed, associating geomorphic parameters (i.e., 
basin size, gradient, elevation, and other indicators) with last fish points in order to determine 
and map the upstream boundary of Type F (fish-habitat) streams. The forest practices rules 
specified that once the model was developed, with an accuracy of 95%, the resulting map would 
be used as rule.  
 
Status:  
The model was completed in 2006. Based on the results of the Last Fish/Habitat Prediction 
Model Field Performance Project, the model did not achieve the target accuracy of 95%. In 
response, DNR developed new water type maps based on the model in March 2006, but the maps 
are only to be used as a starting point for delineating fish habitat, not as rule. The DNR maps are 
currently used as part of the forest practices application process in combination with the Interim 
Water Typing System(WAC 222-16-031). This water typing rule specifies physical criteria for 
identifying fish-bearing streams (channel width, channel gradient, and contributing basin area), 
unless overridden by a protocol survey for determining fish use. 
 
Based on the results of the Last Fish/Habitat Prediction Model Field Performance Project, and 
the CMER recommendation that further efforts to improve the model would likely not increase 
its level of accuracy, Policy decided that additional CMER work on the model was not necessary 
at this time. Policy has identified stream typing as a task to be resolved on their Policy work list.  
 


Annual/Seasonal Variability Project 
Description: 
The Annual/Seasonal Variability Project was conducted to help validate the Last Fish/Habitat 
Model. The project goal was to assess whether or not the upstream extent of fish distribution in 
eastern Washington varies on an annual basis and/or from season to season. The study sampled 
for changes in fish movement at both “terminal” (midstream) and “lateral” (tributary junctions) 
fish distribution points. Key questions related to this project include: 


• Does the upstream extent of fish distribution vary with seasons? 
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• What is the magnitude of the variation in the upstream extent of fish distribution between 
seasons? 


• Are there trends in fish movement upstream or downstream related to season or year? 
• What is the magnitude of observed variability? 
• Is there a drought impact? 


 
Annual variability estimates were obtained from two years of summer data, collected during the 
low-flow period (2001–2002). Project results indicated a range of observed annual variability 
from 943 m downstream to 400 m upstream of terminal last fish points (n=172). Last fish points 
did not change from 2001 to 2002 at 51 of 172 locations; and, when movement occurred (in 
either direction), the last fish point shifted by 25 m or less at 61 of the 172 terminal points. Last 
fish shifted by more than 100 m in either direction at 17 of 172 locations, and moved more than 
200 m at only 8 locations. Last fish shifted by more than 500 m at only 3 locations; all of these 
were downstream movements. For all last fish points in 2002 (terminal and lateral combined), 
94% of last fish points shifted by 50 m or less. Of 309 terminal and lateral sites resurveyed in 
2002, last fish points did not change at 150 sites. 
 
Seasonal/annual variability estimates were obtained in the summer and fall of 2005 and later 
were compared, to the extent possible, with the annual variability estimates from 2001–2002. 
Project results showed similar differences in the seasonal variability of fish movement between 
years, with the majority occurring within 100 m of the original survey. Seasonal variability 
results compared fish movement between years and seasons and included the average 
upstream/downstream movements, as well as trends in upstream/downstream movement.  
 
The project also included an assessment of sampling error to help determine the degree to which 
the field survey protocol (using a single pass electroshocking survey) was likely to detect the 
“last fish” at the maximum upstream extent of fish distribution. 
 
Status:  
Work began in 2000–2001 to identify annual and seasonal variability of last fish points and also 
to assess sampling error. Additional field survey data were collected in 2002 and 2003. In 2005, 
a seasonal variability study was completed and a final report was provided in the spring of 2006. 
This study was conducted as a subproject to inform the Last Fish/Habitat Prediction Model Field 
Performance Project. However, since the model did not meet the required target accuracy (95%), 
Policy decided that additional CMER work on annual and seasonal variability was not necessary 
at this time. 


Last Fish/Habitat Prediction Model Field Performance Project  
Description: 
The objective of the Last Fish/Habitat Prediction Model Field Performance Project was to assess 
the performance of the model predictions in western Washington. A study design was developed 
by ISAG and approved by CMER, and a pilot field test of the study design was performed. The 
pilot field test primarily included resurveying a randomized sample of last fish points and 
comparing those points to the predicted model point. If the field-identified last fish point 
occurred upstream of the model-predicted point, the prediction was considered to be an 
underestimation of fish habitat; if the field-identified last fish point occurred downstream of the 
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model-predicted point, the prediction was considered to be an overestimation of fish habitat. 
ISAG compiled existing information related to water typing and presented this, along with the 
model performance assessment study design and pilot field effort results, to the Policy Subgroup 
on Water Typing.  
 
Status: 
Because the model did not achieve the level of accuracy specified in the forest practices rules 
(95%), and further work was unlikely to improve upon that level of accuracy, Policy decided that 
no additional CMER work was necessary at this time. 


Link to Adaptive Management  
 
This section should be completed in the next year. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps:
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6.2 TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP 


Rule Overview and Intent 
Type N streams either do not provide suitable habitat to support fish or do not contain fish 
because of a natural barrier to fish migration. Type N streams are protected under forest practices 
rules for several reasons. First, they provide habitat for stream-associated amphibians (SAA) 
covered by the agreement. Second, water quality standards pertaining to these streams need to be 
met. Finally, Type N streams contribute water, nutrients, woody debris, and sediment that affect 
downstream fish habitat and water quality.  
 
Two buffering strategies are prescribed for Type Np streams, the clear-cut and the partial-cut 
strategies. The clear-cut strategy is prescribed for the westside, whereas landowners on the 
eastside have the flexibility to use either clear-cut or partial-cut strategies. The clear-cut strategy 
on the westside involves a patch buffering system where portions of the riparian stand can be 
clear-cut to the stream, but the remaining areas are protected with a 50-ft-wide no-cut patch 
buffer. The patch buffer includes fixed and flexible components. Fixed components include 50-ft 
buffers around the sensitive sites (e.g., connected springs and seeps, Np initiation points, and 
stream junctions) and on both sides of the stream 300–500 ft upstream from the Type F/Type Np 
junction. The flexible component allows the landowner to choose where to place the remaining 
buffer to bring the total buffer length to 50% of the Type Np length. Eastside landowners have 
the second option of using the partial-cut strategy, a continuous 50-ft buffer along the length of 
the Type Np stream. The partial-cut buffer can be thinned, provided that the appropriate basal 
area and leave tree requirements are met. A 30-ft-wide equipment limitation zone (ELZ) is 
established on all Type N streams (Np and Ns) statewide to minimize sediment input from bank 
and soil disturbance. Operations within the ELZ are designed to avoid soil disturbance, and 
sediment delivery must be mitigated.  
 
The Type N rules are based on the assumption that riparian buffering strategies will result in 
aquatic conditions that meet resource objectives and consequently achieve the three Forests and 
Fish Report performance goals. However, a high level of uncertainty exists in the science 
underlying these assumptions because the functional relationships between riparian management 
practices, riparian functions, and aquatic resource response are not well studied or understood. 
Several major areas of uncertainty include: (1) how to identify the upper boundary of perennial 
flow in Type N streams; (2) how riparian stands and the inputs and functions they provide 
respond to management practices and the level of protection provided by the prescriptions; (3) 
the habitat utilization patterns of SAAs and their response to riparian management practices; and 
(4) the effects of Type N riparian management practices on sediment, large woody debris 
(LWD), temperature, and nutrient regimes in downstream fish-bearing streams.  


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 
The Type N riparian prescriptions are designed to accomplish the following FP HCP resource 
objectives:  


• Provide cool water by maintaining shade, groundwater temperature, flow, and other 
watershed processes controlling stream temperature.  
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• Provide complex in- and near-stream habitat by recruiting LWD and litter. 
• Prevent delivery of excessive sediment to streams by protecting stream-bank integrity, 


providing vegetative filtering, protecting unstable slopes, and preventing routing of 
sediment to streams. 


• Provide conditions that sustain SAA population viability within occupied sub-basins. 
 
Performance Targets: 


• Stream Temperature: Water quality standards 
• Shade: Westside and eastside high-elevation streams, shade available within 50 ft for at 


least 50% of the stream length. 
• LWD/Organic Inputs (Westside): At least 50% of litter fall recruitment available from 


within 50 ft. 
• LWD/Organic Inputs (Eastside): At least 70% of litter fall recruitment available from 


within 50 ft. 
• Sediment: < 10% stream-bank disturbance caused by forest practices. 
 


Rule Group Strategy 
As mentioned in the rule overview section above, there were scientific uncertainties concerning 
the assumptions on which the forest practices Type N riparian prescriptions were based. The 
Type N riparian strategy is designed to address those areas of scientific uncertainties by focusing 
on critical questions related to delineation of Np/Ns streams, characterization of Np streams, 
identification and characterization of sensitive sites, and the effectiveness of the rules in 
achieving FP HCP goals and resource objectives. The critical questions, programs, task types, 
and responsible scientific advisory groups (SAGs) are listed in Table 7. The first step in the 
strategy involves rule tool programs that address how to delineate and characterize Type N 
streams and sensitive sites. The Type N Delineation Program addresses how to characterize and 
delineate the uppermost boundaries of Type N streams, including perennial and seasonal streams. 
The purpose of the Sensitive Site Program is to refine the descriptions of SAA sensitive sites in 
the forest practices rules and to estimate their importance to SAAs.  
 
After rule tools have been developed to characterize and/or delineate Type N streams, the next 
step in the strategy is to assess the effectiveness of the riparian prescriptions in meeting resource 
goals and performance targets. The Type N Riparian Effectiveness Program assesses how the 
forest practices riparian prescriptions, as well as alternative buffer prescriptions, address the FP 
HCP resource objectives (i.e., riparian processes and functions) within Type N streams, as well 
as their contribution to downstream Type F streams. The Type N Amphibian Response Program 
addresses how SAA population viability is maintained by the Type N prescriptions on the 
westside. The Extensive Riparian Status and Trends Monitoring Program is then designed to 
provide a snapshot of temperature and riparian vegetation conditions in Type N streams across 
the FP HCP landscape and to document how those conditions change over time. 
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Table 7. Type N Riparian Prescriptions Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program 
Names 


Task Type SAG 


How should the initiation point of Type Np streams be identified 
for management purposes? 


Type N 
Delineation 
Program 


Rule Tool UPSAG 


Can the methods used to identify and characterize sensitive sites 
be improved? 


Sensitive Site 
Program Rule Tool LWAG 


How do survival and growth rates of riparian leave trees change 
following Type Np buffer treatments? 
 
Are riparian processes and functions provided by Type Np 
buffers maintained at levels that meet FP HCP resource 
objectives and performance targets for shade, stream 
temperature, LWD recruitment, litter fall, and amphibians? 
 
How do other buffers compare with the forest practices Type N 
prescriptions in meeting resource objectives?  
 
How do the Type N riparian prescriptions affect downstream 
water quality and fish populations?  
 
Are the Type N performance targets valid and meaningful 
measures of success in meeting resource objectives?  
 
What is the frequency and distribution of windthrow in forest 
practices buffers on Type N and F streams? What site and 
habitat conditions are associated with sites with significant 
blowdown? 
 


Type N 
Riparian 
Effectiveness 
Program 


Effective-
ness 


RSAG 
 
SAGE 


Is stream-associated amphibian (SAA) population viability 
maintained by the Type N prescriptions? 


Type N 
Amphibian 
Response 
Program 


Effective-
ness LWAG 


What is the current status of riparian conditions and functions in 
Type N streams on a statewide scale, and how are conditions 
changing over time? 


Extensive 
Riparian Status 
and Trends 
Monitoring 
Program 


Extensive RSAG 
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6.2.1 Type N Delineation Program (Rule Tool)  


Program Strategy  
Because the Type N protections differ between perennial and seasonal stream reaches, it is 
important that perennial and seasonal reaches can be identified before management activities 
occur. This is difficult because flow regime determination requires walking extensive stream 
lengths during the summer dry season. The need for a simpler year-round determination method 
led to the basin area default method contained in the FFR. The Type N Delineation Program was 
designed to determine whether regulatory delineation methods were sufficiently accurate and 
whether there were preferable alternatives.  
 
The Type N Delineation Program evaluated existing and alternative delineation methods using 
observational field studies. In 2001, a pilot study (administered by UPSAG) was conducted to 
validate existing methods for defining perennial and seasonal streams for both western and 
eastern Washington, as described below. Based on the results of the study (see “Link to Adaptive 
Management,” below), in November 2006 the Forest Practices Board adopted the rule that 
eliminated the option to use a default basin size. Though the Board Manual was to be relied upon 
to provide guidance for determining the uppermost point of perennial flow, the proposed Board 
Manual language for providing this guidance was not approved at that time. Currently, no further 
action is being taken by CMER on this issue. 


Table 8. Type N Delineation Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names SAG 


How should the initiation point of Type Np streams be identified for 
management purposes?  


Perennial Initiation 
Point Survey: Pilot 
Study 


UPSAG 


 


Perennial Initiation Point Survey: Pilot Study 
Description: 
The PIP pilot study was initiated in 2001 to evaluate field methods and inform sampling needs 
for a subsequent statewide field study. The field portion of the study was done by Forests and 
Fish cooperators (tribes, timber companies, and the Washington Department of Fish and Wildlife 
[WDFW]) on a voluntary basis. Data analysis and reporting was done by CMER staff under the 
direction of the Np technical subgroup and UPSAG. 
 
Completion of the pilot study in 2004 was followed by independent scientific peer review (ISPR) 
and revisions and the preliminary scoping of a coordinated statewide study.  
 
Status: 
The pilot study was completed in 2004. A coordinated statewide study has not been scoped or 
initiated based on direction from Policy.  
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Link to Adaptive Management 
The following section addresses the critical question for the Type N Delineation Program. 
Knowledge gained or anticipated, identified gaps, and recommendations for addressing gaps are 
discussed. The rule group critical question is listed in bolded italics. “Knowledge gained” is only 
shown for projects with final reports that have been through final review and approved by 
CMER and Policy. For projects that are incomplete, “knowledge anticipated” is described. For 
this program, only one CMER project is listed (see Table 8) for addressing the critical question. 
 
How should the initiation point of Type Np streams be identified for management purposes? 
 
Knowledge Gained or Anticipated:  
Key results were that the field methods were adequate with some modifications and that 30 to 
300 sites (depending on the metric) would be needed for a statistically robust study. The pilot 
failed to identify any reliable field indicators (e.g., channel width, indicator plant species, etc.) 
but found the proximity of perennial flow initiation to the channel head or upslope ridge to be 
promising alternative methods. Basin areas were substantially smaller than the default values for 
all regions of the state where data were collected. Although variability was high between sites, 
differences were better correlated with average annual precipitation than existing rule regions 
(i.e. west Cascade, east Cascade, and coastal spruce zones).  
 
Identified Gaps:  
Data sites were clustered, rather than randomly selected, reducing confidence in spatial 
representativeness. Minimal sampling occurred within the coastal spruce zone. There is limited 
understanding of seasonal and year-to-year variability in flows.  
 
Recommendations for Addressing Gaps:  
Design and carry out statewide follow-up study to improve default basin areas or to refine other 
field indicators. 
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6.2.2 Sensitive Site Program (Rule Tool) 


Program Strategy 
The Sensitive Site Program, which began in 1999, consists of two rule tool implementation 
projects. The purpose of this program is to refine the descriptions of stream-associated 
amphibian (SAA) sensitive sites in the forest practices rules and to estimate their importance to 
SAAs. The strategy is to first develop a field methodology to assist forest managers in 
identifying sensitive sites and then characterize sensitive sites that are the most important to the 
FP HCP SAAs. Critical questions and associated research projects are presented in Table 9. 


Table 9. Sensitive Site Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names 
Are sites important to amphibians correctly identified by 
rule? SAA Sensitive Sites Characterization Project 


Are rule-identified sites valuable for amphibians? SAA Sensitive Sites Characterization Project 


Can the methods used to identify and characterize sensitive 
sites be improved?  


SAA Sensitive Sites Identification Methods Project 


SAA Sensitive Sites Characterization Project 


 


SAA Sensitive Sites Identification Methods Project  
Description: 
The purpose of this project is to develop a practical methodology for identifying SAA sensitive 
sites, such as headwall seeps, side-slope seeps, and headwater springs.  
 
This project is intended to inform the Type N riparian rule by providing a standard methodology 
(field guide) for field managers to identify SAA sensitive sites when designing harvest units.  
 
Status: 
This project was completed in 2007. Two manuscripts have been submitted to a peer-reviewed 
journal and two additional manuscripts are in preparation. This project is administered by 
LWAG. 


SAA Sensitive Sites Characterization Project 
Description: 
The purpose of this project is to document the distribution and characteristics of sensitive sites as 
described by the forest practices rules and to verify their utilization and habitat value for SAAs. 
It will generate information on the characteristics of sensitive sites, validate the extent to which 
they are utilized by amphibians, and determine if other sensitive sites exist. Information from this 
project could result in changes to the sensitive site criteria in the rules to better focus buffer 
protection on areas important to SAAs. 
 







FY 2012 CMER WORK PLAN 


TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP 29 
Sensitive Site Program (Rule Tool) 


Status: 
This project was completed in 2006. One manuscript has been approved by CMER and 
published, and another manuscript is in preparation. This project is administered by LWAG. 


Link to Adaptive Management 
The following section addresses critical questions for the Sensitive Site Program. Knowledge 
gained or anticipated, identified gaps, and recommendations for addressing gaps are discussed. 
Rule group critical questions are listed in bolded italics. “Knowledge gained” is addressed 
exclusively for project final reports that have been through final review and approved by CMER 
and Policy. For projects which are incomplete, “knowledge anticipated” is described. For this 
program, two CMER projects are listed (see Table 9) for addressing the critical questions. The 
two projects with this program, the SAA Sensitive Sites Identification Project and SAA Sensitive 
Sites Characterization Project, were completed in 2007 and 2006, respectively. Though no new 
projects have been developed for this program, those projects do not provide all the information 
needed to answer the critical questions. As new projects and associated final reports are 
developed and completed within this program, this section will be updated to better address 
knowledge gained, identified gaps, and recommendations to address those gaps. 
 
Are sites important to amphibians correctly identified by rule? 
 
Knowledge Gained or Anticipated: 
Language describing substrate in the rule defining headwall and side-slope seeps is ambiguous, 
which creates uncertainty in the ability to identify them. If rule definitions of seeps are intended 
to exclude seeps having fine substrates, definitions currently exclude all seeps identified in the 
SAA Sensitive Sites Identification Methods and SAA Sensitive Sites Characterization projects. 
No rule definition exists for unambiguously distinguishing headwater from side-slope seeps. The 
SAA Sensitive Sites Identification Method Project developed an easily applied rule that 
identified headwall seeps as any seep with 50% or more of its hydrologic footprint located 
upstream of a line perpendicular to the stream axis at a perennial initiation point; side-slope 
seeps included all other seeps not so defined. This arbitrary definition was needed to allow for 
the handling of the two apparent seep types in a meaningful way. 
 
Identified Gaps: 
Ambiguity in seep rule definitions needs to be addressed. To date, research on rule-defined 
sensitive sites has been limited to the two seep categories and headwater springs; it has not been 
determined whether rule correctly identifies the other two categories of sensitive sites (tributary 
junctions and alluvial fans), which may provide important habitat for amphibians. To date, data 
on the value of sensitive sites to amphibians have been restricted to the two categories of seeps 
and to hard rock lithologies: no systematic data are available on the importance of headwater 
springs, tributary junctions, and alluvial fans to amphibians; and on the sensitive site information 
relative to amphibians in soft rock lithologies. Further, it is not known whether the two 
arbitrarily defined seep categories differ in physically meaningful ways that may influence 
amphibian occupancy and abundance. 
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Recommendations for Addressing Gaps: 
If the original intent of the forest practices rules was to capture seeps important to amphibians, 
rule language for seep definitions needs reconsideration. The Type N Experimental Buffer 
Treatment Project in Hard Rock Lithologies (see Type N Riparian Effectiveness Program) will 
provide some information as to whether rule correctly identifies headwater springs and tributary 
junctions important to amphibians, and the relative importance of these sensitive sites relative to 
non–sensitive site habitats. The Hard Rock Project will also be able to provide some information 
on seeps, but rule language reconsideration should precede such an assessment in order to 
understand what seeps rule actually captures. Moreover, since treatment basins in this study were 
not selected for either seep presence or a minimum number of seeps, one should not expect these 
data from the Hard Rock Project to provide an answer to this question that is either systematic or 
comprehensive. Though the importance of alluvial fans to amphibians represents an information 
gap, it may not be a tractable question unless a landscape is found that has more than a few 
alluvial fans. Evaluation of whether sensitive sites important to amphibians are correctly 
identified on non–hard rock lithologies is a lesser priority because, based on site screening for 
the Hard Rock Project, occupancy and abundance of rule-identified SAAs on such lithologies 
appears more limited. 
 
Are rule-identified sites valuable for amphibians? 
 
Knowledge Gained or Anticipated: 
Headwall and side-slope seep sensitive sites appear important to amphibians. Torrent 
salamanders are encountered more frequently in seep versus non-seep habitats (but see the 
previous critical questions for issues with seep definitions in rule). However, variation in 
apparent torrent salamander abundance among seeps is large and the methods that identified this 
variation did not incorporate detectability (see “Identified Gaps,” below). Few non–torrent 
salamander amphibians were detected in seeps, but this pattern may be affected by residency in 
seeps. Torrent salamanders can be identified in seeps year-round, whereas other amphibian 
species appear to use seeps intermittently. Understanding of the pattern and importance of the 
intermittent use of seeps by other amphibians is lacking. 
 
Identified Gaps: 
Assuming rule language for seeps definitions is addressed (see previous critical question), the 
greater relative abundance of torrent salamanders in seeps relative to non-seep habitats is 
ambiguous because the studies that made this determination were carried on without the 
intensive mark-recapture studies needed to address detectability and prior to the development of 
less costly sampling advances allowing detectability determination. In particular, if 
detectabilities differ between seep and non-seep habitats, then current results could be 
misleading, as they do not account for these potential differences in detectability. Furthermore, 
habitat conditions responsible for the large variation in apparent abundance of torrent 
salamanders among seeps is unknown; and whether the habitat conditions contributing to 
apparently larger abundances in some seeps could be used to consistently identify seeps that 
might be judged as more valuable based on greater abundances is unclear. Limited numbers of 
non–torrent salamander amphibians observed in seeps may reflect the short sampling interval 
(one or a few days) of the approach, especially for species that use seeps for brief intervals as 
part of their seasonal rounds. To date, data on the value of sensitive sites to amphibians have 
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been restricted to the two categories of seeps and to hard rock lithologies: no systematic data are 
available on the importance of headwater springs, tributary junctions, and alluvial fans to 
amphibians; and on the sensitive site information relative to amphibians in soft rock lithologies. 
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies (see Type N 
Riparian Effectiveness Program) will be able to address some of these gaps — namely, 
information on the importance of headwater springs and tributary junctions to amphibians and 
the relative importance of these sensitive site categories relative to non–sensitive site habitat and 
for which the estimates are corrected for detectability. The Hard Rock Project will also be able to 
provide some information on seeps, but since treatment basins were not selected for either seep 
presence or a minimum number of seeps, these data are anticipated to be less systematic. Some 
kind of higher resolution sampling approach will be required to understand the non–torrent 
salamander amphibian use of seeps. The importance of alluvial fans to amphibians may not be a 
tractable question unless a landscape is found in which these are a common feature; in the 
landscapes with hard rock lithologies surveyed to date, alluvial fans appear to be an infrequent 
feature. Evaluation of sensitive sites important to amphibians on non–hard rock lithologies is a 
lesser priority because occupancy and abundance of rule-identified SAAs on such lithologies 
appears more limited. 
 
Can the methods used to identify and characterize sensitive sites be improved? 
 
Knowledge Gained or Anticipated: 
Opportunity exists to improve identification and characterization of seeps, but a combination of 
methods will be needed due largely to their generally small sizes. Canopy gaps and selected 
deciduous trees frequently characterize the location of seeps, so aerial photographs can be used 
to screen for these features or for the frequent lateral expansion of deciduous trees that 
characterize them in association with stream channels. Once potential seeps are identified from 
aerial photographs, verification of their presence on the ground can be assisted through 
determining whether a series of hydric-soil-requiring plant species, a hydric footprint, or both 
exist on the ground. Disadvantage of the approach is that one must have knowledge of a 
relatively large suite of hydric-soil-requiring species, since no one, or consistent combination of, 
plant species is widespread across all seeps. Furthermore, we do not currently know how many 
seeps may not be identified using this method, as some seeps may not be identifiable using aerial 
photography. Methods to identify headwater springs (a perennial initiation point analog) have 
been developed elsewhere. 
 
Identified Gaps: 
The method to identify seeps and its levels of error have not been verified either on a regional 
scale or in soft rock lithologies. Methods to identify alluvial fans have not been addressed. 
 
Recommendations for Addressing Gaps: 
The approach to seep identification and its levels of error need verification on a larger scale in 
hard rock lithologies and need to be tested in soft rock lithologies. Examination of soft rock 
lithologies is a lesser priority, at least from the amphibian viewpoint, because amphibian 
occupancy and abundance on such lithologies appears more limited. 
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6.2.3 Type N Riparian Effectiveness Program 
The effectiveness of the Type N riparian management prescription package is uncertain because 
there are many gaps in the scientific understanding of headwater streams, their aquatic resources, 
and the response of riparian stands, amphibians, water quality, and downstream fish populations 
to different riparian management strategies. Consequently, prescriptions are based on 
assumptions that have been neither thoroughly studied nor validated. This program is ranked first 
among the 16 CMER programs. This program has been divided into two sections, one for the 
westside and one for the eastside, due to differences in the prescriptions and critical questions, 
which lead to unique program strategies. 


Program Strategy (Westside) 
The purpose of this program is to evaluate the westside Type N riparian management 
prescriptions, including response of riparian vegetation, growth and mortality of buffer trees, 
level of riparian functions provided, biotic and water quality responses to prescriptions (both 
within the Type N system and in downstream fish-bearing waters), and the prescriptions’ 
effectiveness in achieving performance targets and meeting water quality standards. Critical 
questions for this program, along with the projects designed to answer them, are shown in Table 
10. 
 
Two CMER projects are currently underway to evaluate the effectiveness of the westside Type N 
riparian prescriptions. These projects utilize two different but complementary approaches to 
inform adaptive management. The Westside Type N Buffer Characteristics, Integrity, and 
Function (BCIF) Project examines a random sample of westside Type N forest practices 
applications (FPAs) to evaluate performance of Type N prescriptions as they are applied 
operationally over the range of conditions occurring in the FP HCP landscape. The Type N 
Experimental Buffer Treatment Project in Hard Rock Lithologies focuses on aquatic resource 
response to Type N prescriptions in streams with competent (i.e., less erosive, or hard rock) 
lithologies in western Washington. This study utilizes a manipulative experimental design that 
compares the effectiveness of a range of Type N treatments (that vary in the percentage of stream 
length buffered) with untreated control sites. This study measures amphibian response, litter fall, 
temperature, downstream export of nutrients, detritus, macroinvertebrates, and sediment and fish 
response.  
 
Two additional projects that address westside Type N riparian prescriptions are in the scoping 
stage. Scoping is underway on a project to evaluate the effectiveness of Type N riparian 
prescriptions in incompetent (i.e., more erosive, or soft rock) lithologies. This project, initially 
called the Type N Experimental Buffer Treatment Project in Soft Rock Lithologies, was intended 
to complement the project in hard rock lithologies by using a similar design to evaluate 
prescription performance in more erosive lithologies. The scoping process is focusing on 
temperature and sediment response to the Type N riparian prescriptions. In addition, RSAG is 
planning to begin scoping on a project to focus on assessment of windthrow in riparian buffers. 
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Table 10. Type N Riparian Effectiveness Program - Westside: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


How do survival and growth rates of riparian leave trees change 
following Type Np buffer treatments? 


Westside Type N Buffer Characteristics, 
Integrity, and Function (BCIF) Project 
 
Type N Experimental Buffer Treatment 
Projects (hard and soft rock lithologies)  


Are riparian processes and functions provided by Type Np 
buffers maintained at levels that meet FP HCP resource 
objectives and performance targets for shade, stream temperature, 
LWD recruitment, litter fall, and amphibians? 


Westside Type N Buffer Characteristics, 
Integrity, and Function (BCIF) Project 
 
Type N Experimental Buffer Treatment 
Projects (hard and soft rock lithologies) 


How do other buffers compare with the forest practices Type N 
prescriptions in meeting resource objectives? 


Type N Experimental Buffer Treatment 
Projects (hard and soft rock lithologies)  
 
 


How do the Type N riparian prescriptions affect downstream 
water quality and fish populations? 


Type N Experimental Buffer Treatment 
Projects (hard and soft rock lithologies)  


What is the frequency and distribution of windthrow in forest 
practices buffers? 
 
What site and habitat conditions are associated with sites with 
significant blowdown? 


Westside Type N Buffer Characteristics, 
Integrity, and Function (BCIF) Project 
 
Type N Experimental Buffer Treatment 
Projects (hard and soft rock lithologies)  
 
Windthrow Frequency, Distribution, and 
Effects Project 


 


Westside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project 
Description: 
The Westside Type N Buffer Characteristics, Integrity, and Function Project is designed to 
evaluate the effectiveness of the westside Type N riparian prescriptions, including survival of 
buffer leave trees, stand condition and trajectory over time, and changes in riparian functions, 
including shade, LWD recruitment, and stream-bank protection. A random sample of 15 Type 
Np treatment sites were selected from forest practices applications (FPAs) and paired with 
unharvested control sites to provide an unbiased estimate of variability in performance of the 
buffers relative to the Type N performance targets.  
 
Status: 
Initial post-harvest sampling at 15 treatment/control pairs in the western Washington western 
hemlock zone strata was initiated in the fall of 2003. Post-harvest low altitude photography and 
field measurements of canopy conditions were collected in 2004. After a pilot project to evaluate 
feasibility of aerial photography, RSAG determined that field data were needed to accomplish 
the project objectives. Field data on riparian stand conditions, fallen trees, LWD recruitment, 
shade, channel wood loading, and soil disturbance from windthrown trees was collected. Field 
data were collected three and five years after timber harvest in the summer/fall of 2006 and 
2008. A draft report was presented to RSAG and CMER and was revised to incorporate RSAG 
and CMER comments. The draft report was submitted for ISPR in October 2010. 
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Type N Experimental Buffer Treatment Project in Hard Rock Lithologies 
Description: 
This study is a field experiment that assesses the effects of three riparian buffer strategies 
(compared to unharvested reference or control basins) on amphibians, water quality, and exports 
of nutrients, detritus, macroinvertebrates and suspended sediment, and downstream fish 
populations. The study design includes randomized blocks, with each block consisting of four 
study sites, including a reference. Pre- and post-harvest data on variables such as amphibian 
populations, riparian stand characteristics, tree mortality and LWD recruitment, shade and stream 
temperature, litter fall, light, stream flow, water chemistry, particulate and invertebrate export, 
primary productivity, and stream-bank erosion have been collected. Downstream effects on 
water quality and fish populations will also be assessed. To include amphibians, study sites are 
confined to basins with basalt or other hard rock lithologies.  
 
Status:  
The study plan for this project has gone through ISPR and has been approved by CMER. Site 
selection, site setup, and the first two years of pre-harvest sampling have been completed. An 
additional year of pre-harvest sampling occurred in 2008, due to a large windthrow event that 
impacted several sites. Data for all pre-treatment years have gone through QA/QC and are stored 
in a database. Harvest treatments began in April 2008 and most were completed by September 
2009. However, due to economic conditions in 2008 and 2009, harvest at two basins has been 
delayed indefinitely. One of the delayed basins (full buffer in the South Cascade Block) has been 
eliminated from the study. The full buffer basin from the basin “pair” (versus block) that 
includes a full buffer and a reference study site has been substituted into the South Cascade 
Block to retain a full block with all four treatments. The second delayed basin will continue to be 
included as another reference site. Two years of post-harvest sampling occurred in 2009 and 
2010, except for basin 1236. Harvest was completed in late August 2009. Therefore, for stream 
temperature, summer 2010 and 2011 are the first and second years, respectively, of post-harvest 
sampling. Post-harvest data is stored in a database and is currently going through QA/QC. The 
SAG review draft report is estimated to be complete January 2013. 


Type N Experimental Buffer Treatment Project in Soft Rock Lithologies 
Description: 
After funding the Type N Experimental Buffer Treatment Project in Hard Rock Lithologies at 
the August 2005 meeting, Policy asked that CMER assess the feasibility of using the existing, 
approved study plan as the basis for conducting a study on more erosive (incompetent, or soft 
rock) lithologies in western Washington.  
 
Status:  
A grant from the Environmental Protection Agency (EPA) was awarded to the Department of 
Ecology in October 2010 that will partially fund the design and implementation of the soft rock 
lithologies project. The study plan, using the EPA’s Quality Assurance Project Plan (QAPP) 
template, is currently being developed by members of SRSAG and will be ready for review by 
March 2011. The intent is to design a study that addresses sediment and stream temperature and 
is comparable to the Type N Experimental Buffer Treatment Project in Hard Rock Lithologies.  
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Windthrow Frequency, Distribution, and Effects Project 
Description: 
Preliminary results of the Westside Type N BCIF Project indicate that windthrow mortality in 
westside Type N buffers is widespread. Many land managers have observed this as well. In 
response to this concern, RSAG plans to scope the inclusion of a windthrow assessment into 
existing Type N riparian projects.  
 
Status: 
To be scoped within existing Type N riparian projects. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Type N Riparian 
Effectiveness Program for western Washington. Knowledge gained or anticipated, identified 
gaps, and recommendations for addressing gaps are discussed for each critical question. The rule 
group critical questions are listed in bolded italics. “Knowledge gained” is only shown for 
projects with final reports that have been through the final review process and approved by 
CMER and Policy. For projects that are incomplete, “knowledge anticipated” is described. For 
this program, there are four CMER projects listed (see Table 10) for answering specific critical 
questions. The Westside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project is 
currently going through the ISPR process and should be finalized during the spring of 2011. The 
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies is entering the data-
analysis and report-writing phase and should be complete in 2015. Though most of the initial 
post-harvest sampling for this study will be completed in 2012, the amphibian genetic portion of 
post-harvest sampling cannot be initiated until 2016. The Type N Experimental Buffer Treatment 
Project in Soft Rock Lithologies is in the study design phase. And finally, the Windthrow 
Frequency, Distribution, and Effects Project has been put on hold by Policy, with direction that 
windthrow studies should be scoped within existing Type N riparian projects. As projects and 
associated final reports are completed within this program, this section will be updated to better 
address knowledge gained or anticipated, identified gaps, and recommendations for addressing 
those gaps. 
 
How do survival and growth rates of riparian leave trees change following Type Np buffer 
treatments? 
 
Knowledge Gained or Anticipated: 
The Westside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project is currently 
in ISPR. When completed, it will provide information on post-harvest changes in riparian stand 
condition, buffer tree mortality, riparian shade, and LWD recruitment in streams harvested under 
the westside Type Np prescriptions in comparison to unharvested reference sites. Three 
treatments were evaluated for five years after harvest, including 50-ft buffers, perennial initiation 
point buffers, and clear-cuts.  
 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies is entering the 
data-analysis phase. The comparable project in soft rock lithologies is under development and 
could be implemented as early as the summer of 2011. Once completed, these studies will 
provide information on post-harvest changes in riparian stand conditions and tree mortality for 
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Type Np basins harvested under three experimental treatments in comparison to unharvested 
basins. Data on riparian vegetation (i.e., density, diameter, species, wood recruitment, etc.) will 
be collected to determine the effects of treatments on stand composition, tree growth, and 
mortality. 
 
Identified Gaps: 
Determination of riparian leave tree growth rates and tree mortality rates following Type Np 
buffer treatments requires long-term monitoring beyond the five year post-harvest time frame of 
the Westside Type N BCIF Project and the two-year time frame of the Type N Experimental 
Buffer Treatment Projects in Hard and Soft Rock Lithologies. 
 
In the Westside Type N BCIF Project, sample size for perennial initiation point (PIP) buffers was 
low (3), so data from a larger sample would be useful to confirm and expand the findings of the 
Westside Type N BCIF Project (this gap will be addressed in part by the Type N Experimental 
Buffer Treatment Projects in Hard and Soft Rock Lithologies). 
 
Recommendations for Addressing Gaps: 
Continue to monitor riparian stand conditions and tree mortality over a longer time frame at the 
Westside Type N BCIF and Type N Experimental Buffer Treatment in Hard Rock Lithologies 
study sites. Conduct additional literature review. Consider the potential use of models if 
appropriate. 
 
Analyze data on PIP buffers from the Hard Rock Project. Collect data on buffer tree mortality 
associated with PIP buffers (and other buffer types) in the proposed Soft Rock Project. Consider 
collecting additional data on stand conditions and tree mortality on a wider range of PIP buffers 
if necessary.  
 
Are riparian processes and functions provided by Type Np buffers maintained at levels that 
meet FP HCP resource objectives and performance targets for shade, stream temperature, 
LWD recruitment, litter fall, and amphibians? 
 
Knowledge Gained or Anticipated:  
 
Shade 
For both the Westside Type N BCIF Project and the Type N Experimental Buffer Treatment 
Project in Hard Rock Lithologies, data have been collected to assess differences in shade 
between the treatment buffers and corresponding reference sites. Similar data will be collected in 
the Soft Rock Project. 
 
Stream Temperature 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will record and 
monitor stream temperature at 30-minute intervals at fixed stations within each Type N unit 
through two years pre-harvest, a third year of pre-harvest/post-blowdown data collection, the 
harvest year, and two years post-harvest. Analysis of pre-harvest variability suggests that 
temperature changes due to harvest treatment of < 0.5°C can be detected in this study. Similar 
data will be collected in the Soft Rock Project. 







FY 2012 CMER WORK PLAN 


TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP 37 
Type N Riparian Effectiveness Program 


LWD Recruitment 
Both the Westside Type N BCIF Project and the Type N Experimental Buffer Treatment Project 
in Hard Rock Lithologies will provide data that compares LWD recruitment rates and processes 
from riparian stands following the various prescription treatments with rates and functions in the 
unharvested reference sites. Characteristics of fallen trees (i.e., species, diameter, distance from 
stream, etc.) and functions of LWD are being assessed. The Hard Rock Project also documented 
changes in LWD loading and will relate LWD loading to net changes in sediment storage in the 
channel.  
 
Litter Fall 
Litter fall deposition is being measured year-round at eight of the study sites within the Type N 
Experimental Buffer Treatment Project in Hard Rock Lithologies, in conjunction with sampling 
downstream export of detritus and macroinvertebrates. Changes in the quantity and quality of 
litter fall may affect the number and type of macroinvertebrates and detritus exported 
downstream. 
 
Amphibians 
Within the Type N Experimental Buffer Treatment Project in Hard Rock Lithologies, 
amphibians will be sampled to identify potential treatment-specific changes in density and 
species richness over the short term and potential changes in genetic diversity and persistence 
over the longer term.  
 
Identified Gaps: 
The length of post-harvest monitoring for both the Westside Type N BCIF Project and the Type 
N Experimental Buffer Treatment Project in Hard Rock Lithologies (five years and two years, 
respectively) is too short to determine long-term impacts or changes in riparian stands and 
functions in response to the treatments or to determine the duration of impacts. The scope of the 
Westside Type N BCIF Project was limited to documenting the magnitude of change in riparian 
stand condition and riparian processes at a reach or harvest-unit scale. The channel, water 
quality, and aquatic resources response to the westside Type N prescriptions will be studied in 
the Type N Experimental Buffer Treatment Project. Neither the Westside Type N BCIF Project 
nor the Type N Experimental Buffer Treatment Project were designed to assess the relative 
frequency and spatial distribution of the Type Np buffer and clear-cut treatments (this 
information would be collected by the proposed Extensive Riparian Status and Trends 
Monitoring - Vegetation, Type Np Westside and Eastside Projects). Neither study was designed 
to assess how the nature and magnitude of disturbance and recovery processes triggered by the 
prescriptions are influenced by physiographic, vegetation, and climatic factors. 
 
Recommendations for Addressing Gaps: 
Based on the results of the first two years post-harvest, an effort should be made to continue 
monitoring critical variables over the long term. For example: 


• If stream temperature increases substantially, it should be monitored until recovery. 
• At least coarse measures of net sediment storage and stream-bank erosion should be 


made to evaluate long-term changes related to loss of root strength over time in the 
harvested reaches. 


• Long-term windthrow, shade, and LWD recruitment should be monitored. 
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The greatest potential limitation to long-term monitoring is that cooperators only guaranteed the 
unharvested reference sites through eight years post-harvest (equivalent to one generation for 
stream-associated amphibians, to allow post-harvest amphibian genetic sampling). If long-term 
monitoring is intended to be done with maintenance of the same reference sites, agreements with 
cooperators will have to be revisited. 
 
How do other buffers compare with the forest practices Type N prescriptions in meeting 
resource objectives? 
 
Knowledge Gained or Anticipated:  
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will compare forest 
practices Type N prescriptions (50% buffer) to bracketed treatments with a 100% buffer, a 0% 
buffer, and unharvested references. Results are pending. 
 
Identified Gaps: 
Results are pending. Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Results are pending. No gaps have yet been identified. 
 
How do the Type N riparian prescriptions affect downstream water quality and fish 
populations? 
 
Knowledge Gained or Anticipated:  
 
Fish 
Within the Type N Experimental Buffer Treatment Project in Hard Rock Lithologies, six sub-
basins in the southern Olympics and Willapa Hills are being assessed for fish response to 
riparian harvest along the upstream Type N stream channels. These sites are also being sampled 
for flow, material export, litter fall, periphyton, and temperature. These sites will offer an 
opportunity to conduct case studies that provide insight into fish response under different 
treatment conditions. Because of the low number of available sites, the fish portion of the study 
was removed from the repeated measures analysis of variance design used for other segments of 
the study. 
 
Downstream Water Quality 
Within the Type N Experimental Buffer Treatment Project in Hard Rock Lithologies, export data 
(i.e., flow, water chemistry, drift, litter fall) are being collected on two complete blocks (one in 
the Olympics and one in the Willapa Hills). Water temperature is being monitored at all sites. 
 
Identified Gaps: 
Results are pending. No gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
Results are pending. No gaps have yet been identified. 
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What is the frequency and distribution of windthrow in forest practices buffers? What site and 
habitat conditions are associated with sites with significant blowdown? 
 
Knowledge Gained or Anticipated:  
Data on the rate of windthrow associated with the westside Type Np prescription was collected 
in the Westside Type N BCIF Project and the Type N Experimental Buffer Treatment Project in 
Hard Rock Lithologies.  
 
Identified Gaps: 
Neither the Westside Type N BCIF Project nor the Type N Experimental Buffer Treatment 
Project were designed to assess the frequency or distribution patterns of windthrow in forest 
practices buffers across the landscape. The Westside Type N BCIF Project determined that 
windthrow rates in PIP buffers and some 50-ft buffers were elevated above the reference rates; 
but the sample size was small for the PIP buffers, and the duration of the studies was not long 
enough to determine whether the remaining trees will remain standing over time. 
 
Recommendations for Addressing Gaps:  
The Type N Experimental Buffer Treatment Project will add to the sample from the Westside 
Type N BCIF Project, increasing the amount of data on windthrow in PIP buffers and 50-ft 
buffers. Longer-term monitoring at the existing study sites will inform how windthrow rates 
change over time. The proposed Windthrow Frequency, Distribution, and Effects Project would 
address the frequency and distribution of windthrow in buffers; however, at the direction of 
Policy, scoping was put on hold until windthrow data from existing Type N riparian projects 
could be evaluated. A number of publications also exist from which we can draw information. 


Program Strategy (Eastside) 
The purpose of the eastside program is to evaluate Type N riparian management prescriptions, 
including response of riparian vegetation, growth and mortality of buffer trees, level of riparian 
functions provided, biotic and water quality responses to prescriptions (both within the Type N 
system and in downstream fish-bearing waters), and the prescriptions’ effectiveness in achieving 
performance targets and meeting water quality standards.  
 
RSAG was overseeing a project called Eastside Type N Buffer Characteristics, Integrity and 
Function (BCIF) Project. As part of the project, RSAG intended to examine a random sample of 
eastside Type N riparian forest practices applications (FPAs) to evaluate the performance of 
Type N prescriptions as they were applied operationally over the range of eastside Type N 
streams. However, this study has been placed on hold due to a lack of suitable study sites. These 
study sites may be available once the Eastside Type N Forest Hydrology Project is complete. 
 
Within SAGE, no studies have yet been scoped to perform effectiveness monitoring of eastern 
Washington Type N streams. Before effectiveness monitoring can be developed for such 
streams, two important issues specific to eastern Washington and the associated forest practices 
rules need to be understood. First, unlike the westside, the eastside contains a very diverse 
climate ranging from dry ponderosa pine conditions to high precipitation rates that mimic the 
westside. Second, unlike the westside, no desired future conditions were developed for Type N 
streams. These two issues do not allow SAGE to move into effectiveness monitoring studies that 







FY 2012 CMER WORK PLAN 


TYPE N RIPARIAN PRESCRIPTIONS RULE GROUP 40 
Type N Riparian Effectiveness Program 


would provide any meaningful information as to whether or not Goal 2 of the Forests and Fish 
Report is being achieved, which would then satisfy Goals 1 and 3 of the FP HCP. Additionally, 
an abbreviated approach would not result in data required to develop desired future conditions 
for Type N streams on the eastside or be useful for evaluating rule effectiveness. 
 
The Eastside Type N Forest Hydrology Project developed by SAGE contains a series of studies 
that will examine eastern Washington headwater streams with the final intent of effectiveness 
monitoring. Given the importance of flow as a transport mechanism between non-fish-bearing 
and fish-bearing streams and the unique functions these streams exhibit, SAGE decided that 
determining the hydrology of Type N streams would be the first step in laying the groundwork 
for additional studies. By understanding forest hydrology we will better understand spatially 
intermittent reaches and where they are likely to occur across eastern Washington, thus providing 
additional information to help correctly delineate the Type Np/Ns break. 
 
The Eastside Type N Forest Hydrology Project is the first in a series of SAGE-proposed studies 
that will examine eastern Washington headwater streams. The primary objective of this study is 
to describe the spatial and temporal flow conditions of Type N streams, the physical components 
affecting the flows, and ultimately how these factors influence stream function. These 
components may be used to classify streams into groups that appear to exhibit similar 
characteristics and processes, and which may therefore function similarly. The information 
gathered from the Eastside Type N Forest Hydrology Project will be used to lay the groundwork 
for developing the study design for a future eastside Type N effectiveness monitoring project. 
Once the diversity of various flow regimes have been identified, then CMER will be able to 
implement studies to examine how these streams function and whether or not the current rules 
are meeting the goals of the FP HCP. Although SAGE will not have the results of the forest 
hydrology work until 2012, SAGE predicts that the next studies will be as follows: 


• Studies to determine how the different flow regimes function. 
• Effectiveness monitoring studies to determine if the rules are meeting the goals of the FP 


HCP. 
• Extensive temperature monitoring for Type N streams. 
 


Table 11. Type N Riparian Effectiveness Program - Eastside: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names SAG 
How do survival and growth rates of riparian leave trees 
change following Type Np buffer treatments? 
 
Are riparian processes and functions provided by Type Np 
buffers maintained at levels that meet FP HCP resource 
objectives and performance targets for shade, stream 
temperature, LWD recruitment, litter fall, and amphibians? 


Eastside Type N Buffer 
Characteristics, Integrity 
and Function (BCIF) Project 
 
Eastside Type N Riparian 
Effectiveness Project 


RSAG 
 
 
SAGE 


(Table 11 cont. next page) 
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(Table 11 cont.) 
Rule Group Critical Questions Project Names SAG 


Program 
Research 
Questions 


What are the characteristics of eastern 
Washington Type N stream channels and 
riparian areas and how do they vary 
across eastern Washington? 


Eastside Type N Forest 
Hydrology Project 
 
Eastside Type N Riparian 
Effectiveness Project 


SAGE 
Do different types of Type N channels 
explain the variability in the response of 
Type N channels to forest practices? 


How do the Type N riparian prescriptions affect 
downstream water quality and fish populations? No projects yet scoped SAGE 


Are the Type N performance targets valid and meaningful 
measures of success in meeting resource objectives? No projects yet scoped SAGE 


 


Eastside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project  
Description: 
The Eastside Type N Buffer Characteristics, Integrity, and Function (BCIF) Project, managed by 
RSAG, is designed to evaluate the effectiveness of the eastside Type N riparian prescriptions, 
including survival of buffer leave trees, stand condition and trajectory over time, and changes in 
riparian functions, including shade, LWD recruitment, and stream-bank protection. RSAG 
proposes to examine a random sample of eastside Type N riparian FPAs to evaluate the 
performance of Type N prescriptions as they are applied operationally over the range of eastside 
Type N streams.  
 
Status: 
RSAG attempted to implement this project in 2004 and again in 2006, but was unable to find an 
adequate number of study sites because there were very few FPAs where landowners proposed to 
apply the eastside Type N prescriptions. Most landowners opted to simply stay out of the 50-ft 
Type N management zone rather than implement the thinning or patch-cut prescription. RSAG 
documented these findings in a series of memos. Due to the lack of suitable study sites, this 
study has been placed on hold. 


Eastside Type N Forest Hydrology Project 
Description: 
The Eastside Type N Forest Hydrology Project will help determine the spatial and temporal 
characteristics of surface-water discharge across eastern Washington FP HCP lands; what 
landforms, management activities, and/or independent physical characteristics are related to 
different flow characteristics across eastern Washington FP HCP lands; and if there are a set of 
readily identified external characteristics that can be used to group and/or remotely identify 
stream reaches that exhibit similar hydrologic characteristics. The study will not tell if the forest 
practices rules are meeting the goals of the FP HCP, nor will it give us enough information to 
develop desired future conditions for Type N streams in eastern Washington. 
 
Status: 
The Eastside Type N Forest Hydrology Project study design was approved by CMER in 
December 2009. Site validation work in 2010 resulted in monumenting 64 sites. Site 
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characterization is scheduled to start in the 2011 field season in conjunction with site validation 
of the remaining 36 sites. 


Eastside Type N Riparian Effectiveness Project 
Description: 
This study will be designed to examine a random sample of eastside Type N streams to evaluate 
the performance of Type N prescriptions as they are applied operationally over the range of Type 
N streams and different flow regimes. 
 
Status: 
This study is currently being scoped and is intended to follow the Eastside Type N Forest 
Hydrology Project. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Type N Riparian 
Effectiveness Program - Eastside. Knowledge gained, identified gaps, and recommendations for 
addressing gaps are discussed for each critical question. The critical questions are listed in 
bolded italics. “Knowledge gained” is only shown for projects with final reports that have been 
through the final review process and approved by CMER and Policy. For projects that are 
incomplete, “knowledge anticipated” is addressed. For this program, there are four rule group 
critical questions (Table 11). The program research questions shown in the table were developed 
to supplement the first two rule group critical questions. Three projects, which are not yet 
complete, are identified to address the first two rule group critical questions and the Program 
Research questions. No projects are yet identified or scoped for addressing the last two critical 
questions. As projects and associated final reports are completed within this program, this 
section will be updated to better address the knowledge gained, identified gaps, and 
recommendations for addressing those gaps. 
 
How do survival and growth rates of riparian leave trees change following Type Np buffer 
treatments? 
 
Knowledge Gained or Anticipated: 
One project was identified to address this critical question, the Eastside Type N Buffer 
Characteristics, Integrity and Function (BCIF) Project; however, the project is currently on hold 
due to the infrequent application of the eastside Type N harvest prescription. This study was 
designed to evaluate the survival of buffer leave trees and trajectory of stand conditions over 
time.  
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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Are riparian processes and functions provided by Type Np buffers maintained at levels that 
meet FP HCP resource objectives and performance targets for shade, stream temperature, 
LWD recruitment, litter fall, and amphibians? 
 
Knowledge Gained or Anticipated: 
Two projects are identified that would address this critical question (the Eastside Type N BCIF 
Project and the Eastside Type N Riparian Effectiveness Project). As mentioned above, the 
Eastside Type N BCIF Project is currently on hold but, if implemented, would help to address 
changes in riparian functions, including shade, LWD recruitment, and stream-bank protection. 
The Eastside Type N Riparian Effectiveness Project (currently being scoped) will help to address 
how the current rules are protecting water quality and riparian function. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
What are the characteristics of eastern Washington Type N stream channels and riparian 
areas and how do they vary across eastern Washington? 
 
Knowledge Gained or Anticipated: 
The Eastside Type N Forest Hydrology Project will help determine what the spatial and temporal 
characteristics of base flow surface-water discharge are across eastern Washington FP HCP 
lands. It will also help determine what landforms and/or independent physical attributes are 
related to the different flow characteristics. Perennial initiation point (PIP) locations will also be 
collected, which may provide additional data to the results of the 2002 PIP surveys. 
 
Identified Gaps: 
The forest hydrology study will not address stream functions or how various flow characteristics 
are supposed to behave in a properly functioning condition. The initial survey will not show 
temporal variability of stream flow. Other gaps have not been identified at this time. 
 
Recommendations for Addressing Gaps: 
A second phase of the forest hydrology study will look at spatial and temporal distributions of in-
stream flow attributes. 
 
Do different types of Type N channels explain the variability in the response of Type N 
channels to forest practices? 
 
Knowledge Gained or Anticipated: 
The variability in response of Type N channels to forest practices should be addressed in the 
Type N effectiveness study, which is anticipated to follow after the first year of the forest 
hydrology study. 
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Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
How do the Type N riparian prescriptions affect downstream water quality and fish 
populations? 
 
Knowledge Gained or Anticipated: 
No projects are yet identified to address this question. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
Are the Type N performance targets valid and meaningful measures of success in meeting 
resource objectives? 
 
Knowledge Gained or Anticipated: 
No projects are yet identified to address this question. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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6.2.4 Type N Amphibian Response Program (Effectiveness) 


Program Strategy 
The restricted distribution of stream-associated amphibians (SAAs) and the lack of information 
about them required development of an amphibian response strategy that differs from that of 
many other rule groups or programs. The Type N Amphibian Response Program began with 
development of tools needed to implement the Type N buffer rule for sensitive sites (i.e., SAA 
sensitive sites identification methods and characterization) and procedures to detect and 
determine the relative abundance of SAAs for monitoring purposes. During this time, other 
projects designed to determine critical monitoring questions for some species (i.e., tailed frog 
literature review and meta-analysis) or to answer species-specific L-1 questions were undertaken 
(i.e., Dunn’s and Van Dyke’s salamanders). This program is administered by LWAG. This 
program is ranked third among the 16 CMER programs. 
 
The restricted distribution of SAAs and uneven abundance limited the amphibian response 
program. LWAG determined that an extensive monitoring project for SAAs would not provide 
useful information for the Forest Practices Adaptive Management Program, and cooperation with 
other monitoring projects was not possible. LWAG concluded that any monitoring program must 
focus on those physical factors (e.g., geology) that appear to affect SAA distribution, abundance, 
and response to timber harvest (i.e., the Type N Experimental Buffer Treatment Project in Hard 
Rock Lithologies.  
 
The purpose of this program is to addresses critical questions about the response of SAAs to 
forest practices, particularly the Type N riparian prescriptions. Many uncertainties exist about the 
distribution of SAAs; their life history, habitat-utilization patterns, and population dynamics; and 
the effects of forest practices on SAA habitats and the response of SAA populations to these 
changes. Consequently, the Type N riparian rule is based on the assumption that buffering of 
perennial Type N streams around “sensitive” sites (sites thought to provide high-quality SAA 
habitat) will maintain the viability of SAA populations. These assumptions and uncertainties 
have been examined and used to develop a series of subquestions under the main critical 
question (Table 12). 
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Table 12. Type N Amphibian Response Program: Applicable Rule Group Critical Questions with Associated 
Research Projects 


Rule Group Critical Questions Project Names 
Is stream-associated amphibian (SAA) population viability maintained by the Type N 
prescriptions? 


 


Program 
Research 
Questions 


Do SAAs continue to occupy and reproduce in the patch buffers? 
 
Do SAAs continue to occupy and reproduce in the equipment 
limitation zone (ELZ)–only reaches? 
 
If SAAs do not continue to occupy the ELZ-only reaches, do they re-
occupy those reaches before the next harvest?  
 
How does SAA habitat respond to the sensitive site buffers? 
 
How does SAA habitat respond to variation in inputs, e.g., sediment, 
litter fall, wood? 
 
How do SAA populations respond to the Type N prescriptions over 
time? 


SAA Detection/Relative 
Abundance Methodology 
Project 
 
 
Type N Experimental 
Buffer Treatment Project 
in Hard Rock Lithologies 


What are the common findings and inconsistencies in published 
studies on the effects of timber harvest on tailed frogs? 
 
What can be learned from a meta-analysis of published data and 
unpublished data on tailed frogs in managed forests? 
 
Are published generalizations on the relationship between parent 
geology and tailed frog abundance correct and consistent? 


Tailed Frog Literature 
Review Project 
 
Tailed Frog Meta-
Analysis Project 
 
Tailed Frog and Parent 
Geology Project 


What are the common findings and inconsistencies in published 
studies on the habitat associations of Dunn’s and Van Dyke’s 
salamanders? 
 
Does territoriality confound interpretation of SAA relative abundance 
in relation to specified habitats? 


Dunn’s Salamander 
Project 
 
Van Dyke’s Salamander 
Project 


What are the effects of various levels of shade retention on the stream-
breeding SAAs? 
 
Is there an optimum level of shade retention? 


Buffer Integrity - Shade 
Effectiveness Project 


What are the effects of three buffer treatments on SAAs two years post-
harvest? 


Amphibian Recovery 
Project 
 
Type N Experimental 
Buffer Treatment Project 
in Hard Rock Lithologies 


How do SAAs utilize intermittent stream reaches at or near the origins 
of headwater streams? 


Amphibians in 
Intermittent Streams 
Project 
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SAA Detection/Relative Abundance Methodology Project  
Description: 
The SAA Detection/Relative Abundance Methodology Project is designed to evaluate and 
develop a standard methodology for sampling SAAs in headwater forest streams. It addresses the 
need for a research/monitoring methodology to detect amphibians and determine their relative 
abundance. The most widely used methods produce high-variance estimates, and detection 
probabilities are unknown.  
 
Status: 
This project was completed in 2006. A journal publication gives details of the findings of this 
project. 


Type N Experimental Buffer Treatment Project in Hard Rock Lithologies 
Description: 
This study is an experimental test of the effects of three riparian buffer strategies (compared to 
unharvested control basins) on amphibians, water quality, downstream exports of nutrients, 
detritus, macroinvertebrates, suspended sediment, and downstream fish populations. The study 
design employs four blocks; each block consists of four sites including a reference basin. Pre- 
and post-harvest data on variables such as amphibian populations, riparian stand characteristics, 
tree mortality and large woody debris (LWD) recruitment, shade and stream temperature, litter 
fall, light, stream flow, water chemistry, particulate and invertebrate export, primary 
productivity, and stream-bank erosion have been collected during three pre-harvest years and one 
post-harvest year. Downstream effects on water quality and fish populations will be assessed at 
six study sites. Genetic analyses of samples collected from Ascaphus truei and two species of 
Dicamptodon (D. copei and D. tenebrosus) are being completed to detect whether a significant 
change in genetic variation exists within a treatment. Change in genetic variation will be 
averaged within each treatment and compared through time. To include amphibians, study sites 
are confined to basins with basalt or other competent (i.e., hard rock) lithologies. 
 
Status: 
The study plan for this project has gone through ISPR and has been approved by CMER. Site 
selection, site setup, and the first two years of pre-harvest sampling have been completed. An 
additional year of pre-harvest sampling occurred in 2008 due to a large windthrow event that 
impacted several sites. Data for all pre-treatment years have gone through QA/QC and are stored 
in a database. Harvest treatments began in April 2008 and most were completed by September 
2009. However, due to economic conditions in 2008 and 2009, harvest in two basins has been 
delayed indefinitely. One of the delayed basins (full buffer in the South Cascade Block) has been 
eliminated from the study. The full buffer basin from the basin “pair” (versus block) that 
includes a full buffer and a reference study site has been substituted into the South Cascade 
Block to retain a full block with all four treatments. The second delayed basin will continue to be 
included as another reference site. Two years of post-harvest sampling occurred in 2009 and 
2010. Post-harvest data is stored in a database and is currently going through QA/QC. 
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Tailed Frog Literature Review Project 
Description: 
Of the seven FP HCP SAAs, the two tailed frog species may be the most extensively studied due 
to their wide distribution in the coastal Pacific Northwest. There are enough published studies on 
this species that a synthesis of those results will be useful in helping LWAG develop a research 
and monitoring program. A draft literature review was completed in 2008. The recent 
reclassification of the tailed frog into two species required the review to be restructured in 
midstream to reflect that taxonomic revision. 
 
Status: 
The review was completed in 2008. The draft report will be submitted to LWAG for review in 
early 2011 and then to CMER. 


Tailed Frog Meta-Analysis Project 
Description: 
Published data, as well as some that is not published, is being subjected to a meta-analysis that 
will relate tailed frog abundance with habitat conditions created by timber harvest. This analysis 
may or may not support the conclusions of the tailed frog literature review described above and 
will likely identify other factors related to tailed frog distribution and response to timber harvest 
that will be useful in developing the Type N Amphibian Response Program. The recent 
reclassification of the tailed frog into two species required the meta-analysis to be restructured in 
midstream to reflect that taxonomic revision.  
 
Status: 
The six data sets have been formatted, quality control has been completed, and the analysis is 
underway. A draft report should be completed by June 2011. 


Tailed Frog and Parent Geology Project  
Description: 
Recent studies in managed forests have emphasized the relationship between parent geology, 
stream substrate composition, and tailed frog abundance. A general hypothesis has emerged that 
tailed frogs are most abundant in streams on lithologies that produce hard or competent rock 
(e.g., volcanic basalt) versus those that do not (e.g., marine sandstones). However, a study in 
Olympic National Park found that tailed frogs were abundant on both marine and volcanic parent 
material, and a recent broader regional study (2008) did not find a clear pattern with regard to 
lithologies. These studies were largely observational and the distinction between geologies was 
an extrapolated finding of the results. This proposed project would test the parent geology 
hypothesis throughout Washington.  
 
Status: 
This project has not been scoped and scoping efforts are currently on hold. 
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Dunn’s Salamander Project  
Description: 
The FP HCP indicates that LWD may be important for Dunn’s and Van Dyke’s salamanders. 
However, general habitat descriptions for both these species emphasize the importance of 
streamside rocky substrates. A literature review to determine the basis for the LWD connection 
to these species was completed external to CMER in 2000. The initial field phase of this project, 
completed in cooperation with the Forest Service in 2001, was designed to provide additional 
information on the role of LWD in these species habitats. The initial field phase collected data 
across too few sites to complete an effective analysis, so a second phase of field data were 
collected in 2003.  
 
Status: 
Analysis of data from both phases has been completed and a manuscript was submitted to a peer-
reviewed journal in 2011.  


Buffer Integrity - Shade Effectiveness Project  
Description: 
Timber harvests result in two important immediate physical changes: reduction in shade levels 
and increased sedimentation. Since during harvests these changes are coupled, it is typically not 
possible to partition their respective contributions. Understanding their individual effects is 
important because sediment is suspected of having largely negative effects, whereas the effects 
of shade reduction have the potential to be positive. The Buffer Integrity - Shade Effectiveness 
Project provided the opportunity to examine the effects of reducing shade on a scale that 
minimizes sedimentation effects. This project examined the effects of three levels of shade 
reduction on SAA density, body condition, and spatial distribution, as well as water temperature, 
primary productivity, litter fall and macroinvertebrates. This is a cooperative project between 
Longview Timberlands LLC and CMER. Longview Timberlands LLC completed a pilot study in 
2003 and initiated a broader study in 2004. The latitudinal breadth of this study was increased 
with CMER approval to include WDFW-monitored sites on the Olympic Peninsula. Though the 
original study was intended to address all major groups of SAAs (i.e., tailed frogs, torrent 
salamanders, and giant salamanders), the region available for selection of the SAA-occupied 
sites on the eastern Olympia Peninsula lacked the giant salamander species — Cope’s giant 
salamander — present on much of the peninsula. Hence, the Olympic portion of the study 
addressed only tailed frogs and torrent salamanders. 
 
Status: 
The first two years of pre-treatment sampling occurred in 2006 and 2007. Treatments were 
implemented during the winter of 2007–2008, and two years of post-treatment sampling were 
completed in 2008 and 2009. A draft report will be completed in May 2011. 


Amphibian Recovery Project  
Description: 
In 1998, the National Council for Air and Stream Improvement (NCASI) funded a study by Dr. 
Rhett Jackson on the effects of three buffer treatments on headwater streams in the Willapa Hills 
and Olympic Peninsula. Many of the FP HCP SAAs occurred on these sites. The NCASI funding 
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covered a year of pre-treatment data and immediate post-harvest sampling. CMER funding 
allowed for the collection of an additional two years of post-harvest data.  
 
Status: 
This project was completed in 2003, and four journal articles have been published. One of the 
publications addresses amphibian response and contains information pertinent to the Type N 
Amphibian Response Program. 


Amphibians in Intermittent Streams Project  
Description: 
This project seeks to provide an understanding of amphibian use of the stream segments 
exhibiting spatially discontinuous perennial flow that often occur at or near the origins of 
headwater streams. This project will provide information that will directly inform the efficacy of 
buffering these stream segments in terms of SAA occupancy and ecology. The study plan 
includes three phases: (1) an assessment of data collected under previous CMER-funded projects 
for data applicability to the project’s goals and objectives; (2) an analysis of the data, if 
applicable, identified in Phase 1; and (3) based on the results of Phases 1 or 2, additional data 
will be collected if needed.  
 
Status: 
Phase 1 identified only 10 streams from previous LWAG-sponsored western Washington work 
with data appropriate to the project; thus LWAG determined there were not enough data to 
warrant undertaking Phase 2 and that Phase 3 should be implemented. Phase 3 scoping and study 
design has been completed and is currently being reviewed by CMER. LWAG will request that 
the study plan be reviewed by the ISPR panel; once that is completed, release of a Request for 
Qualifications and Quotations (RFQQ) will follow. The suggested approach will be to have a 
consultant(s) conduct the field sampling, and members of LWAG will conduct the analysis of the 
data and report/manuscript writing. 


Van Dyke’s Salamander Project 
Description: 
The Van Dyke’s salamander is the only one of seven Forests and Fish amphibian species that is 
not adequately addressed by any previous or current study. The Van Dyke’s salamander is a 
former Survey and Manage Species under the Northwest Forest Plan; survey protocols under the 
Survey and Manage Program emphasize that Van Dyke’s salamander is a stenothermic cool-
adapted species and that conditions for sampling must fall under narrow moisture, relative 
humidity, and temperature ranges. Conflicting information exists regarding the occurrence of 
Van Dyke’s salamander on managed landscapes (ranging from total absence to fairly broad 
distribution). At least part of the disparity observed in Van Dyke’s salamander distribution across 
managed and unmanaged landscapes may be due to differential seasonal detectability that arises 
from the species’ thermal requirements. A study is being considered to address Van Dyke’s 
salamander distribution in three phases: (1) assemble available information to characterize 
current (and sometimes conflicting) information and define focal question(s); (2) develop a 
sampling tool, including seasonal (or thermal) sampling restrictions, that incorporates 
detectability estimation approaches; and (3) use that tool to identify the current distribution of 
Van Dyke’s salamander across the landscape. 
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Status: 
This project is in the very early stages of scoping. 


Link to Adaptive Management 
The following section addresses critical questions for the Type N Amphibian Response Program. 
Knowledge gained or anticipated, identified gaps, and recommendations for addressing gaps are 
discussed. Rule group critical questions are listed in bolded italics. “Knowledge gained” is 
addressed only for projects with final reports that have been through the final review process and 
approved by CMER and Policy. For projects that are incomplete, “knowledge anticipated” is 
described. For this program, nine CMER projects are listed (see Table 12) for addressing the 
critical questions. Three projects in this program have been completed (Amphibian Recovery 
Project, Dunn’s Salamander Project, SAA Detection/Relative Abundance Methodology Project), 
four others are in various stages of nearing completion (Buffer Integrity - Shade Effectiveness 
Project, Tailed Frog Literature Review, Tailed Frog Meta-Analysis, Type N Experimental Buffer 
Treatment Project in Hard Rock Lithologies), one has been scoped but not initiated (Amphibians 
in Intermittent Streams), and one remains unscoped (Tailed Frog and Parent Geology). As the 
latter two projects within this program are developed, this section will be updated to more 
accurately reflect the knowledge gained, identified gaps, and recommendations to address those 
gaps. 
 
Do SAAs continue to occupy and reproduce in the patch buffers? 
 
Knowledge Gained or Anticipated:  
The Amphibian Recovery Project provided a tentative “yes” answer to this question (see 
“Identified Gaps” for the basis of the tentative answer).  
 
Identified Gaps:  
The conclusion obtained from the Amphibian Recovery Project was tentative for several reasons. 
Selection of sites for this project was not based on pre-knowledge of amphibian occupancy 
(some sites were unoccupied by the species of interest), which limited the power of the 
experiment and, thus, the strength of the conclusions. The experiment was designed across hard 
rock and soft rock lithologies, complicating any comparison. Amphibian occupancy and 
abundance information did not take detectability under different conditions into account. 
Additionally, the Amphibian Recovery Project only addressed this question over the short-term 
(two post-harvest years).  
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies addresses the 
limitations of the Amphibian Recovery Project, described above, which will enable a strong 
inference that can effectively answer this question. The Type N Experiment Buffer Treatment 
Project in Hard Rock Lithologies will also have some ability to address this question over a 
longer timeline, but cooperators have guaranteed that they will keep unharvested references 
untouched for only 12 years. Hence, if a longer timeline is desired, agreements with cooperators 
would have to be renegotiated. 
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Do SAAs continue to occupy and reproduce in the ELZ-only reaches? 
 
Knowledge Gained or Anticipated:  
The Amphibian Recovery Project also provided a tentative “yes” answer to this question (see 
identified gaps for the basis of the tentative answer).  
 
Identified Gaps:  
The identified gaps are identical to the previous critical question, see that question for details. 
 
Recommendations for Addressing Gaps: 
The recommendations for addressing gaps are identical to the previous critical question, see that 
question for details. 
 
If SAAs do not continue to occupy the ELZ-only reaches, do they reoccupy those reaches 
before the next harvest? 
 
Knowledge Gained or Anticipated: 
No completed project can answer this question. 
  
Identified Gaps: 
Answering this question requires some kind of tracking through the harvest rotation.  
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will be capable of 
partly answering this question, but cooperators in the study have only committed to maintaining 
reference units in the unharvested condition for 12 years. Hence, whether the same reference 
sites will be available at the end of the rotation to compare to currently treated sites is unknown. 
From the private landowner viewpoint, that condition is unlikely; so if harvested treatments are 
tracked later into the rotation, a new set of reference units may be required. Since selected 
logistic issues exist with that kind of replacement, an entirely separate study may be needed to 
effectively answer this critical question. 
 
How does SAA habitat respond to the sensitive site buffers? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can answer this question. It is anticipated that the 
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will provide results 
that will inform this question. 
 
Identified Gaps:  
Answering this question requires amphibian sampling of sensitive site buffers through harvest 
treatments.  
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will be capable of 
partly answering this question, but not for all categories of sensitive sites. 
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How does SAA habitat respond to variation in inputs, e.g., sediment, litter fall, wood? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can answer this question. It is anticipated that the 
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will provide results 
that will inform this question. 
 
Identified Gaps:  
Answering this question requires monitoring of inputs during implementation of a variety of 
harvest prescriptions for which amphibians are also monitored. 
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will be capable of 
partly answering this question — confidently for some inputs (litter fall and wood), but less so 
for others (e.g., sediment). 
 
How do SAA populations respond to the Type N prescriptions over time? 
 
Knowledge Gained or Anticipated:  
There are currently no completed projects that can answer this question. It is anticipated that the 
Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will provide results 
that will inform this question. 
 
Identified Gaps:  
Answering this question requires amphibian monitoring through the harvest treatment period for 
different prescriptions and for an extended period after harvest.  
 
Recommendations for Addressing Gaps:  
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies will be capable of 
answering this question over the first part of the rotation once completed. 
 
What are the common findings and inconsistencies in published studies on the effects of 
timber harvest on tailed frogs? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can answer this question. It is anticipated that the 
Tailed Frog Literature Review Project will answer this question. 
 
Identified Gaps: 
Gaps will be identified in the Tailed Frog Literature Review Project, which is near finalization. 
 
Recommendations for Addressing Gaps: 
Recommendations for addressing gaps will be identified in the Tailed Frog Literature Review 
Project, which is near finalization. 
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What can be learned from a meta-analysis of published data and unpublished data on tailed 
frogs in managed forests? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects can answer this question. It is anticipated that the 
Tailed Frog Meta-Analysis Project will answer this question. 
 
Identified Gaps: 
No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
If gaps exist, it anticipated that the Tailed Frog Meta-Analysis Project will be capable of 
providing recommendations to address those gaps. 
 
Are published generalizations on the relationship between parent geology and tailed frog 
abundance correct and consistent? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can address this question. It is anticipated that 
Tailed Frog and Parent Geology Project will be developed to examine the relationship between 
tailed frog abundance and lithology. 
 
Identified Gaps: 
No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
If gaps exist, it anticipated that the Tailed Frog and Parent Geology Project will be capable of 
providing recommendations to address those gaps. 
 
What are the common findings and inconsistencies in published studies on the habitat 
associations of Dunn’s and Van Dyke’s salamanders? 
 
Knowledge Gained or Anticipated: 
The Dunn’s Salamander Project confirmed that Dunn’s salamander is stream-associated in a 
similar manner as its geographic range to the south; i.e., it appears infrequent in upland habitat 
outside riparian areas. Two important findings about Van Dyke’s salamander were made; Van 
Dyke’s salamander was found at a large proportion of sampled sites and the species appears 
disproportionately associated with large-diameter woody debris. Further, the occurrence of Van 
Dyke’s salamander was detected differentially under low temperature conditions. 
 
It is anticipated that the Van Dyke’s Salamander Project will define the inconsistencies in 
published studies and explore, not only the potential causes of these perceived inconsistencies, 
but the true distribution of Van Dyke’s salamander across the landscape. 
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Identified Gaps: 
Current gaps in the understanding of Van Dyke’s salamander distribution across the landscape, 
and potential thermal and seasonal limits to sampling, would be addressed in the Van Dyke’s 
Salamander Project. 
 
Recommendations for Addressing Gaps: 
It is recommended that the Van Dyke’s Salamander Project be fully scoped and initiated in order 
to develop a protocol for adequately detecting Van Dyke’s salamander presence, particularly on 
a seasonal basis, and for determining the actual distribution of Van Dyke’s salamander on 
managed lands. This represents a high-priority gap, since it is the only Forests and Fish target 
amphibian species that has not been directly addressed in any study.  
 
Does territoriality confound interpretation of SAA relative abundance in relation to specified 
habitats? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can address this question. It is anticipated that a 
study will be developed that can address the relationship between territoriality and relative 
abundance. Prior to designing such a study, data are needed to establish whether territorial 
effects exist among SAAs in managed landscapes. Territoriality among the life stages of SAAs 
that live in-stream is unstudied, but it is known to occur among lungless salamanders like Dunn’s 
and Van Dyke’s salamanders. Data collected during the Dunn’s Salamander Project may have 
some promise for evaluating territoriality and perhaps providing at least a preliminary 
assessment of whether territoriality influences estimates of relative abundance for these two SAA 
species. 
 
Identified Gaps: 
No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
No results or gaps have yet been identified. 
 
What are the effects of various levels of shade retention on the stream-breeding SAAs? Is 
there an optimum level of shade retention? 
 
Knowledge Gained or Anticipated: 
There are currently no completed projects that can address both of these questions. It is 
anticipated that the Buffer Integrity - Shade Effectiveness project will inform these questions. 
 
Identified Gaps: 
No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps:  
If gaps exist, recommendations for addressing gaps will be available when the Buffer Integrity - 
Shade Effectiveness Project is completed. 
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What are the effects of three buffer treatments on SAAs two years post-harvest? 
 
Knowledge Gained or Anticipated:  
The Amphibian Recovery Project, which attempted to answer this question, provided the 
ambiguous answer that the difference among the three buffers in the context of amphibian 
response was uncertain. It is anticipated that the Type N Experimental Buffer Treatment Project 
in Hard Rock Lithologies will inform this question. 
 
Identified Gaps:  
The conclusion obtained from the Amphibian Recovery Project was ambiguous for several 
reasons. Selection of sites for this project was not based on pre-knowledge of amphibian 
occupancy (some sites were unoccupied by the species of interest), which limited the power of 
the experiment and, thus, the strength of the conclusions. The experiment was designed across 
hard rock and soft rock lithologies, complicating any comparison. Finally, amphibian occupancy 
and abundance information did not take detectability under different conditions into account.  
 
Recommendations for Addressing Gaps: 
The Type N Experimental Buffer Treatment Project in Hard Rock Lithologies addresses the 
limitations of the Amphibian Recovery Project, described above, which will enable a strong 
inference that can effectively answer this question. 
 
How do SAAs utilize intermittent stream reaches at or near the origins of headwater streams? 
 
Knowledge Gained or Anticipated:  
There are currently no completed projects that can address this question. It is anticipated that the 
scoped Amphibians and Intermittent Streams Project will address amphibian occupancy and 
abundance in intermittent streams relative to perennial reaches downstream. 
 
Identified Gaps:  
No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps:  
If gaps are found when the Amphibian and Intermittent Streams Project is completed, that 
project will provide recommendations for addressing them. 
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6.2.5 Extensive Riparian Status and Trends Monitoring Program  


Program Strategy 
The purpose of the Extensive Riparian Status and Trends Monitoring Program is to provide data 
needed to evaluate landscape-scale effects of implementing forest practices riparian prescriptions 
and to provide data needed by state and federal regulatory agencies to provide assurances that 
forest practices rules meet Clean Water Act requirements and achieve riparian resource 
objectives. Critical questions for the Extensive Riparian Status and Trends Monitoring Program 
are shown in Table 13. The projects of this program will obtain an unbiased estimate of the 
distribution of stream temperature and shade and of riparian stand characteristics on Type N 
streams across FP HCP lands; and with resampling, the projects will identify trends in these 
indicators over time.  
 
The Extensive Riparian Status and Trends Monitoring Program is stratified by region 
(eastside/westside) and by stream type (fish-bearing and perennial non-fish-bearing). 
Stratification at this coarse scale is necessary because riparian buffer requirements differ both for 
Type F/S (fish-bearing) and Type Np (perennial non-fish-bearing) streams and for eastern versus 
western Washington forestlands. Organizing the sampling effort into separate strata creates 
projects of a manageable size and allows project-specific adjustments in the sampling strategy 
and effort to leverage sample site permitting and related data collection among other concurrent 
riparian studies. This program was ranked first by CMER among the three extensive monitoring 
programs. 
 
A study design for the entire Extensive Riparian Trend Monitoring Program was developed by 
RSAG. RSAG is currently implementing the stream temperature monitoring component while 
developing the vegetation monitoring component methodology.  


Table 13. Extensive Riparian Status and Trends Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
What is the current status of riparian conditions and functions in Type N streams on a statewide scale, and how are 
conditions changing over time? 


Program 
Research 
Questions 


What is the distribution of maximum summer 
stream temperature and 7-day mean maximum 
daily water temperature on FP HCP lands, and 
how is the distribution changing over time as the 
forest practices prescriptions are implemented? 


Extensive Riparian Status and Trends 
Monitoring - Temperature, Type Np Westside 
 
Extensive Riparian Status and Trends 
Monitoring - Temperature, Type Np Eastside 


What proportion of stream length on FP HCP 
lands meets specific benchmarks for water 
temperature, and is this proportion changing 
over time as the forest practices prescriptions 
are implemented? 


Extensive Riparian Status and Trends 
Monitoring - Temperature, Type Np Westside 
 
Extensive Riparian Status and Trends 
Monitoring - Temperature, Type Np Eastside 


(Table 13 cont. next page) 
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(Table 13 cont.) 
Rule Group Critical Questions Project Names 


Program 
Research 
Questions 


What are current riparian stand attributes on FP 
HCP lands, and how are stand conditions 
changing over time as the forest practices 
prescriptions are implemented? 


Extensive Riparian Status and Trends 
Monitoring - Vegetation, Type Np Westside 
 
Extensive Riparian Status and Trends 
Monitoring - Vegetation, Type Np Eastside 


 


Extensive Riparian Status and Trends Monitoring - Temperature, Type Np Westside 
Description: 
This project is intended to develop unbiased estimates of the frequency distribution of Type Np 
stream temperatures across FP HCP lands in western Washington. Stream temperatures are 
monitored using recording thermographs at upstream and downstream locations; air temperature 
is monitored using a recording thermograph at the stream reach. Along with stream temperature 
measurements, shade, riparian vegetation type, LWD, and several channel measurements are 
collected.  
 
Status: 
This project is being implemented simultaneously with the westside Type F project. 
Approximately 30 sites were monitored during the summer of 2008 and an additional 30 sites 
were monitored in the summer of 2009 (60 total). A draft report covering both years of sampling 
has been reviewed by RSAG and is currently in CMER review. RSAG is currently consulting 
with scientists from the Environmental Protection Agency on the design (timing and intensity) of 
long-term status and trends monitoring. Continuation of this project will await these 
recommendations. 


Extensive Riparian Status and Trends Monitoring - Temperature, Type Np Eastside 
Description: 
This project is intended to develop unbiased estimates of the distribution of Type Np stream 
temperatures across eastern Washington. Stream temperatures will be monitored using recording 
thermographs at upstream and downstream locations; air temperature will be monitored using a 
recording thermograph at the stream reach. Along with stream temperature measurements, shade, 
riparian vegetation type, LWD, and several channel measurements will be collected.  
 
Status:  
Initial site screening occurred in the summer of 2008. Only 10% of the sites inspected had flow 
during the summer (peak temperature) monitoring season (site requirement). Therefore, this 
project is planning to leverage results from the Eastside Type N Forest Hydrology Project in 
order to better target appropriate study sites. Site screening will follow the hydrology study.  


Extensive Riparian Status and Trends Monitoring - Vegetation, Type Np Westside and 
Eastside Projects 
Description: 
The Type Np and Type F/S eastside and westside projects will be designed to assess riparian 
conditions in randomly selected Type Np, F, and S stream reaches across FP HCP lands in the 
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state in order to estimate conditions statewide. The feasibility of using the same sites used in the 
Extensive Riparian Status and Trends Monitoring temperature study will be investigated.  
 
Status: 
During the scoping process, a contractor was hired to investigate the feasibility of utilizing 
existing available aerial photography for this project to assess riparian stand conditions. The 
contractor concluded that this approach would not achieve the project objectives. The contractor 
submitted a report on the results of these investigations and a design for a revised pilot study. 
RSAG accepted the conclusion that the specified photography is unsuitable and requested that 
work on the protocol development be suspended. RSAG is currently investigating collecting 
riparian stand data in the field in conjunction with the Extensive Riparian Status and Trends 
Monitoring temperature data collection. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Extensive Riparian Status 
and Trends Monitoring Program for western Washington. Knowledge gained or anticipated, 
identified gaps, and recommendations for addressing gaps are discussed for each critical 
question. The rule group critical questions are listed in bolded italics. “Knowledge gained” is 
only shown for projects with final reports that have been through the final review process and 
approved by CMER and Policy. For projects that are incomplete, “knowledge anticipated” is 
described. Of the three projects in this program, the Westside Type Np Status and Trends 
Temperature Project is being implemented. The Eastside Type Np Status and Trends 
Temperature Project is waiting on the results of the Eastside Type N Forest Hydrology Project to 
more effectively screen sites. The vegetation monitoring project study design has yet to be 
completed. As more projects and associated final reports are completed, this section will be 
updated to better address knowledge gained, identified gaps, and recommendations for 
addressing those gaps. 
 
What is the distribution of maximum summer stream temperature and 7-day mean maximum 
daily water temperature on FP HCP lands, and how is the distribution changing over time as 
the forest practices prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The Westside Type Np Status and Trends Temperature Project for western Washington will 
provide an unbiased estimate of the frequency distribution of stream temperature in westside 
Type N streams and, because the study spanned two summers, an estimate of interannual 
variability. This project also will provide an estimate of the current conditions of riparian shade. 
 
Identified Gaps: 
Phase 1 of the Westside Type Np Status and Trends Temperature Project for western 
Washington does not address the trends in water temperature over time nor can it evaluate the 
antidegradation standard. Phase 2 (repeated sampling over time) of this study will inform the 
trend question. Small forest landowners were underrepresented in the sample. 
 
The eastside Type Np stream stratum was not sampled because of the difficulty in finding 
suitable sites.  
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Recommendations for Addressing Gaps: 
Phase 2 of this project will include repeated sampling over time to estimate the trends in stream 
temperatures. The implications of underrepresentation of small forest landowners will be 
assessed. If the results of the assessment indicate that greater participation of small forest 
landowners is necessary to meet study objectives, a concerted effort at outreach and 
communication will be required. 
 
The Eastside Type N Forest Hydrology Project, if implemented, may provide the means to 
efficiently find suitable sites for the Eastside Type Np Status and Trends Temperature Project.  
 
What proportion of stream length on FP HCP lands meets specific benchmarks for water 
temperature, and is this proportion changing over time as the forest practices prescriptions are 
implemented? 
 
Knowledge Gained or Anticipated: 
The frequency distribution described above will provide the means of estimating the proportion 
of stream length meeting a specific temperature criterion.  
 
Identified Gaps: 
Phase 1 of the Westside Type Np Status and Trends Temperature Project for western 
Washington does not address the trends in water temperature over time nor can it evaluate the 
antidegradation standard. Phase 2 (repeated sampling over time) of this study will inform the 
trend question. Small forest landowners were underrepresented in the sample. 
 
The eastside Type Np stream stratum was not sampled because of the difficulty in finding 
suitable sites.  
 
Recommendations for Addressing Gaps: 
Phase 2 of this project will include repeated sampling over time to estimate the trends in stream 
temperatures. The implications of underrepresentation of small forest landowners will be 
assessed. If the results of the assessment indicate that greater participation of small forest 
landowners is necessary to meet study objectives, a concerted effort at outreach and 
communication will be required. 
 
The Eastside Type N Forest Hydrology Project, if implemented, may provide the means to 
effectively find suitable sites for the Eastside Type Np Status and Trends Temperature Project. 
 
What are current riparian stand attributes on FP HCP lands, and how are stand conditions 
changing over time as the forest practices prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The Westside/Eastside Type Np Status and Trends Vegetation Projects do not yet have an 
approved study design. However, these projects will be designed to assess riparian conditions in 
randomly selected Type Np, F, and S stream reaches across FP HCP lands in the state in order to 
estimate conditions statewide. 
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Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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6.3 TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP 


Rule Overview and Intent 
The FP HCP recognizes differences in riparian systems and processes between eastern (eastside) 
and western (westside) Washington. However, though the Type F riparian rules prescribe 
different protection strategies for eastern and western Washington riparian management zones 
(RMZs), they also share common basic characteristics. The common characteristics are RMZs 
equal in width to a site-potential tree height and divided into three zones: core, inner, and outer. 
All zones are intended to provide key riparian functions, including bank stability, shade, wood 
recruitment, litter fall, and preventing sediment delivery to streams, caused by surface erosion. 
The core zone is adjacent to the stream and is a no-harvest zone. The core zone is intended to 
provide the majority of most key riparian functions. The inner zone extends outward from the 
core zone and is primarily intended to provide additional shade and large woody debris (LWD) 
recruitment. The outer zone extends the RMZ out to one site-potential tree height.  
 
During development of the Forests and Fish Rules, the protection of bull trout was determined to 
be an area of special concern because the species was listed under the Endangered Species Act 
(ESA) as threatened throughout its geographical distribution in Washington. A main factor 
contributing to bull trout’s threatened status is the degradation of habitat, especially increasing 
stream temperatures. Bull trout require cooler stream temperatures than other salmonids. The 
water quality standards in place at the time of forest practices rule development were assumed to 
be too warm for bull trout. The proposed rule protection strategies for shade and stream 
temperature were assumed to be more at risk in eastern Washington than in western Washington 
because of the potential for more shade removal from within eastside RMZs, combined with 
warmer eastside air temperatures. Therefore, an additional shade rule to be applied within the 
bull trout habitat overlay (BTO) was prescribed for eastern Washington riparian rules in order to 
provide adequate stream temperature protection for bull trout (see section below on eastside 
Type F rules for further details). The additional shade rule does not apply to western 
Washington.  
 
The specific rule protection strategies for western and eastern Washington are described 
separately in the sections below.  
 
Westside Type F Rules: 
The FFR described the goal of the riparian strategies for westside Type F (fish-bearing) streams 
as follows: 
 


“Riparian silvicultural treatments and conservation measures that are designed to 
result in riparian conditions on growth and yield trajectories towards what are 
called ‘desired future conditions.’ As used in this report, desired future conditions 
are the stand conditions of a mature riparian forest, agreed to be 140 years of age 
(the midpoint between 80 and 200 years) and the attainment of resource 
objectives. … These desired future conditions are a reference point on the 
pathway to restoration of riparian functions, not an endpoint of riparian stand 
development.”  
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The western Washington Type F riparian rules are based upon the following assumptions: 
• The desired future condition (DFC) basal area targets adequately describe mature riparian 


forest conditions (140 years old). 
• Stands meeting the DFC targets will provide the aquatic habitat conditions needed to 


achieve functions and to meet the overall performance goals and resource objectives. 
• The growth model used for DFC adequately projects riparian growth and mortality. 
• Some hardwood-dominated riparian stands need to be converted to conifer in order to 


achieve DFC. 
 
Western Washington RMZs consist of three zones, including:  


1. A 50-ft no-harvest core zone.  
2. An inner zone extending from 10 to 100 ft beyond the core zone (depending on the site 


class and stream size) where the timber harvest management objective is to place the 
combined core and inner zone on a trajectory to grow into the DFC.  


3. An outer zone extending beyond the inner zone to the edge of the RMZ where timber 
harvest is managed to protect special sites and wildlife habitat, and to provide for one 
site-potential tree height, required by the Federal Services under the FP HCP. 


 
Eastside Type F Rules: 
The goals for the eastern Washington Type F riparian rules are to provide for stand conditions 
that (1) vary over time within the range of historical disturbance regimes; (2) provide riparian 
functions needed to meet resource goals for fish, amphibians, and water quality; and (3) maintain 
forest health by minimizing risk of catastrophic damage from insect, disease, or fire. 
 
The eastern Washington Type F riparian rules are based upon the following assumptions: 


• The management strategies in the Type F rules will put stands in the RMZ on a trajectory 
that is within the range of natural variability. 


• The defined elevation bands are reasonably accurate reflections of the spatial distribution 
of historical disturbance regimes and species compositions. 


• The management strategies will minimize risk of catastrophic events within the RMZs. 
• The management strategies will put stands on a trajectory that will provide the riparian 


functions needed to support harvestable populations of fish. 
• The shade/temperature overlays are necessary to provide stream temperatures that meet 


the state water quality standards and the needs of bull trout. 
 
Eastern Washington Type F rules consist of three riparian zones, including: 


1. A 30-ft no-harvest core zone.  
2. An inner zone that is 45 to 70 ft wide (depending on site class and stream size).  
3. An outer zone between 0 to 55 ft wide.  


 
The sum of the core, inner, and outer zones approximates the height of a site-potential tree, 
which varies with site class. Allowable harvest within the inner and outer zones is different for 
each of three elevation bands, referred to as timber habitat types in the rules. These elevation 
bands were intended to emulate variations in natural disturbance regimes, variations in species 
distributions, and other riparian characteristics. Guidance for selecting RMZ leave trees based on 
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size and species are intended to move riparian stand conditions toward larger trees of fire- and 
disease-resistant species.  
 
Two shade rules exist for the eastside Type F riparian rule package. The first is the Standard 
Shade Rule, which defines the amount of shade needed to meet state water quality standards (in 
place at the time of rule development) using the nomograph in Section 1 of the Forest Practices 
Board Manual. The second is the all available shade rule, which applies to areas within the BTO. 
The BTO is an area defined on a map that depicts the distribution of known and potentially 
suitable bull trout habitat in eastern Washington. When a timber harvest unit is located within the 
BTO, all available shade (as determined by a densiometer) must be retained within 75 ft of the 
bankfull channel width or channel migration zone, whichever is greater. When outside of the 
BTO, prescriptions fall under the Standard Shade Rule, which can allow for harvest of a portion 
of shade trees within the 75 ft, depending on elevation and the amount of canopy cover prior to 
harvest.  
 
The FP HCP assumes that riparian forests managed in accordance with western and eastern 
Washington riparian rule strategies will provide adequate levels of key riparian functions 
(providing LWD, bank stability, shade, and nutrients and preventing sediment input to streams) 
necessary to meet the resource objectives and performance targets outlined in the FP HCP. 


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Heat/Water Temperature: Provide cool water by maintaining shade, groundwater 
temperature, flow, and other watershed processes controlling stream temperature. 


• LWD/Organic Inputs: Develop riparian conditions that provide complex habitats for 
recruiting LWD and litter. 


• Sediment: Provide clean water and substrate and maintain channel-forming processes by 
minimizing to the maximum extent practicable the delivery of management-induced 
coarse and fine sediment to streams (including timing and quantity) by protecting stream-
bank integrity, providing vegetative filtering, protecting unstable slopes, and preventing 
the routing of sediment to streams. 


• Hydrology: Maintain surface and groundwater hydrologic regimes (magnitude, 
frequency, timing, and routing of stream flows) by disconnecting road drainage from the 
stream network, preventing increases in peak flows causing scour, and maintaining the 
hydrologic continuity of wetlands. 


 
Performance Targets: 


• Stream Temperature: Water quality standards. 
• Shade: Type F and S streams, except eastside bull trout habitat — That produced by 


shade model or, if model not used, 85–90% of all effective shade. Eastside — All 
available shade within 75 ft of designated bull trout habitat per predictive model. 


• Riparian Condition: Westside and high-elevation eastside habitats — Riparian stands are 
on pathways to meet DFC targets (species, basal area, trees per acre, growth, and 
mortality). Eastside, except high elevation — DFC; current stands on pathways to 
achieve eastside condition ranges for each habitat series. 


• Pool Frequency: < 2 channel widths per pool. 
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• Sediment: Mass wasting — Virtually none triggered by new roads, favorable trend on old 
roads. Timber harvesting–related — No increase over natural background rates from 
harvest on a landscape scale on high-risk sites. Old roads (ratio of road length delivering 
to streams/total stream length in miles) — Not to exceed 0.15–0.25 in the coast (spruce) 
zone and west of the crest; 0.08–0.12, east of the crest. Old roads (ratio of road sediment 
production delivered to streams/total stream length in tons/year/mile) — Not to exceed 6–
10 T/yr in coast (spruce) zone; 2–6 T/yr west of the crest; and 1–3 T/yr east of the crest. 
No stream-bank disturbance outside road crossings on S/F streams. Less than or equal to 
10% of the equipment limitation zone (ELZ). Less than 12% embedded fines (< 0.85 
mm). 


• In-stream LWD: Westside — 85% of recruitment potential for stands on the trajectory 
toward DFC; additional recruitment from trees in the outer zone. See Schedule L-11


• Residual Pool Depth: See Schedule L-1


 for 
details on numbers of pieces. Eastside — To be developed, based on eastside disturbance 
regimes. 


2


• Stream/ELZ disturbance: No stream-bank disturbance outside road crossings. 
 for details. 


• Peak Flows: Westside — Do not cause a significant increase in peak flow recurrence 
intervals resulting in scour that disturbs stream-channel substrates that provide actual or 
potential habitat for salmonids, attributable to forest management activities.3 Increases in 
two-year peak flows related to forest management (roads and harvest) are < 20%.4


Rule Group Strategy  


 


Uncertainties about the validity of the above-mentioned assumptions and effectiveness of the 
rules to achieve resource objectives and performance targets lead to a series of critical questions 
and programs to address them (Table 14). The programs include:  


1. The DFC Validation Program, a rule tool program that addresses uncertainties regarding 
the validity of the westside DFC performance targets and the accuracy of the DFC model 
that is used to project stand trajectory to age 140. The purpose of this program is to 
validate the DFC approach for management of western Washington, conifer-dominated 
riparian stands on fish-bearing streams.  


2. The Eastside Riparian Type F Rule Tool Program, which assesses current riparian stand 
and stream conditions on Type F streams across the eastside to provide a baseline for 
effectiveness monitoring and for establishing eastern Washington targets.  


3. The Eastside Type F Riparian Effectiveness Program, which addresses the effectiveness 
of eastside Type F prescriptions in meeting riparian functions and resources conditions.  


4. The Westside Type F Riparian Effectiveness Program, which addresses effectiveness of 
the Type F riparian rules in meeting performance targets and achieving resource 
objectives.  


                                                
1 Details for the number of in-stream LWD pieces are found in the Schedule L-1 version adopted 
by the Forest Practices Board on 02-14-01.  
2 Details for residual pool depths are found in the Schedule L-1 version adopted by the Forest 
Practices Board on 02-14-01.  
3 From Schedule L-1, Appendix H to Forests and Fish Report. 
4 From Schedule L-1, version adopted by Forest Practices Board on 01-14-01. 
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5. The Bull Trout Habitat Identification Program, which is a rule tool program. The primary 
goal of this program was to develop protocols and/or predictive models for determining 
sampling efficiency, presence/absence of bull trout, and for identifying habitat suitable to 
support bull trout. Site-specific data on bull trout presence/absence above barriers or 
habitat suitability would help to identify areas that might be added or removed from the 
bull trout habitat overlay, as defined in the rule. The work for this program has been 
completed and no further work is planned at this time. 


6. The Hardwood Conversion Program, which addresses uncertainty regarding strategies 
and prescriptions for managing hardwood-dominated stands.  


7. The Extensive Riparian Status and Trends Monitoring Program, which documents status 
and trends of riparian conditions on Type F streams on a regional scale.  


8. The Intensive Monitoring/Cumulative Effects Program, which is designed to evaluate the 
cumulative effects of multiple forest practices on a watershed-scale, and to provide 
information that will improve our understanding of causal relationships and the biological 
effects of forest practices rules on aquatic resources. 


Table 14. Type F Riparian Prescriptions Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Name Task Type SAG 
Does the DFC model adequately project stand basal area 
growth to age 140?  
 
Do the basal area targets adequately describe mature riparian 
forest conditions? 


DFC Validation 
Program Rule Tool RSAG 


What is the current range of conditions for eastside riparian 
stands and streams?  
 
What are appropriate LWD performance targets?  
 
Can the shade/temperature relationships in the eastside 
temperature nomograph be refined? 
 
Will application of the prescriptions result in stands that 
achieve eastside FP HCP objectives (forest health, riparian 
function, and historical disturbance regimes)?  


Eastside Type F 
Riparian Rule Tool 
Program 


Rule Tool SAGE 


How can habitat suitable for bull trout be identified? 
Bull Trout Habitat 
Identification 
Program 


Rule Tool Former 
BTSAG 


Are the Type F riparian rules effective in meeting the 
performance targets, resource objectives, and overall 
performance goals of the FP HCP? 


Westside Type F 
Riparian 
Effectiveness 
Program 


Effective-
ness RSAG 


(Table 14 cont. next page) 
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(Table 14 cont.) 
Rule Group Critical Questions Program Name Task Type SAG 


Are the Type F riparian rules effective in meeting the 
performance targets, resource objectives, and overall 
performance goals of the FP HCP? 
 
Will application of the prescriptions result in stands that 
achieve eastside FP HCP objectives (forest health, riparian 
function, and historical disturbance regimes)?  
 
Are both the standard eastside prescriptions and the all 
available shade rule effective in protecting shade and stream 
temperature and in meeting water quality standards? 
 
Are there differences between the standard eastside rule and 
the BTO all available shade rule in the amount of shade 
provided and their effect on stream temperature?  
 
Is all available shade actually achieved with the densiometer 
methodology under the BTO shade rule? 
 
Are forest practices riparian prescriptions effective at 
protecting groundwater flow and temperature? 


Eastside Type F 
Riparian 
Effectiveness 
Program 


Effective-
ness 


SAGE 
 
 
 
 
 
 
 
 
 
 
 
 
RSAG 


Where and how should hardwood conversion projects be 
conducted, and what are the ecological outcomes? 


Hardwood 
Conversion 
Program 


Effective-
ness RSAG 


What is the current status of riparian conditions and 
functions in Type F and S streams on a regional scale, and 
how are conditions changing over time? 


Extensive Riparian 
Status and Trends 
Monitoring 
Program  


Extensive RSAG 


How do aquatic organisms respond to changes in habitat and 
water quality associated with changes in riparian inputs and 
functions? 


Intensive 
Monitoring/Cumu-
lative Effects 
Program 


Intensive RSAG 
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6.3.1 DFC Validation Program (Rule Tool) 


Program Strategy 
The DFC Validation Program is administered by RSAG and is designed to address uncertainties 
about the DFC approach, including uncertainties about (1) how well the current targets reflect 
mature unmanaged riparian conditions for conifer and mixed stands; (2) how prescription options 
and constraints affect leave tree requirements and future basal area; (3) the accuracy of site class 
maps; (4) how accurately the DFC model predicts growth of riparian stands to age 140; (5) what 
sort of habitat conditions will be provided by mature riparian stands; and (6) how young stands 
of different composition and density develop as they mature. 
 
The program consists of several projects designed to answer a series of critical questions (Table 
15). The DFC Target Validation Project was identified as a high priority by CMER and the 
Monitoring Design Team. To manage conifer and mixed riparian stands to achieve functions 
associated with mature stands, the DFC approach requires stand targets that reflect mature stand 
conditions and a model that can accurately predict the trajectory of young stands to maturity.  
 
Work on the DFC Target Validation Project began in 2000, and the project results were 
transmitted to Policy in March 2005. In response to the DFC report, Policy requested that CMER 
undertake three additional tasks: (1) conduct scoping for a project to standardize the width of the 
plots used in the DFC study to address concerns raised in the ISPR (DFC Plot Width 
Standardization Project); (2) undertake preparation of a scoping document to identify and 
evaluate potential approaches for validating the accuracy of the DNR site class maps in riparian 
areas (DFC Site Class Map Validation Project); and (3) complete a study, originated by the 
Northwest Indian Fisheries Commission (NWIFC) staff, to determine how the westside Type F 
riparian prescriptions are being applied by landowners and to evaluate how the different 
prescription options and constraints influence the amount of timber available for harvest and 
projected future basal area (the FPA Desktop Analysis Project).  
 
Validation of the DFC model is another important issue to be addressed by this program. 
Development of a study to quantify the growth and dynamics of riparian buffers created by 
implementation of the DFC rule was put on hold while RSAG waited to assess the feasibility of 
the regional riparian stand growth-mortality cooperative effort to address this issue in a cost-
effective manner. The DFC Aquatic Habitat Project was ranked as a lower priority project. 
Consequently, scoping on this project has not begun; although, RSAG proposed conducting this 
study as part of the DFC Plot Width Standardization Project. That RSAG recommendation was 
rejected by Policy. The Pathways of Riparian Stand Development to Maturity Project is an 
outgrowth of the DFC Target Validation Project, based on the realization that many young, low-
density stands of mixed composition may not achieve DFC on a timeline consistent with policy 
objectives without some form of intervention. Finally, a better understanding of the development 
of such stands is needed to identify appropriate management approaches. 
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Table 15. DFC Validation Program: Rule Group Critical Questions and Associated Research Projects 


Rule Group Critical Questions Project Names 
Does the DFC model adequately project stand basal area growth to age 140? 
 
Do the basal area targets adequately describe mature riparian forest conditions? 


Program 
Research 
Questions 


Do the DFC targets accurately 
reflect stand conditions for mature, 
unmanaged conifer-dominated west- 
side riparian stands? 


DFC Target Validation Project 
 
DFC Plot Width Standardization Project 


How are the westside Type F 
riparian prescriptions being applied 
by landowners? What is the effect of 
various prescription options and 
constraints on current harvest and 
projected future basal area? 


FPA Desktop Analysis Project  


What is the accuracy of the DNR site 
class maps in riparian areas, and 
what factors influence map 
accuracy?  


DFC Site Class Map Validation Project 


Does the DFC growth and mortality 
model accurately predict the 
trajectory of westside conifer-
dominated riparian stands to age 
140? 


DFC Trajectory Model Validation Project 
 


What aquatic habitat conditions are 
associated with mature westside 
riparian stands? 


DFC Aquatic Habitat Project 
 
DFC Plot Width Standardization Project 


How do mature stand structures 
develop from younger stands in a 
variety of stand compositions and 
densities? 


Pathways of Riparian Stand Development to Maturity 
Project 


What growth trajectories and 
successional pathways are 
characteristic of hardwood-
dominated riparian stands? 


Red Alder Growth and Yield Model Project 


 


DFC Target Validation Project  
Description: 
The purpose of this project was to collect data on stand characteristics from a random sample of 
mature (140 years) unmanaged conifer-dominated riparian stands in western Washington; to 
compare basal area per acre from the field sample with the current DFC targets in rule; and to 
evaluate alternative parameters for characterizing DFC.  
 
Status: 
This project has been completed. The results are available in a CMER document titled 
“Validation of the Western Washington Desired Future Conditions (DFC) Performance Targets 
in the Washington State Forest Practices Rules with Data from Unmanaged, Conifer-Dominated 
Riparian Stands.” The results were transmitted to Policy for consideration in the summer of 
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2005. In 2009, the Board adopted rule changes based on the results of the DFC Target Validation 
Project. 


DFC Plot Width Standardization Project 
Description: 
In response to the DFC Target Validation Project described above, Policy requested that CMER 
undertake several additional tasks, including scoping a follow-up sampling effort to standardize 
the width of the plots used in the DFC study to address concerns raised in the ISPR regarding 
grouping plots by field-measured site class. 
 
Status: 
RSAG completed scoping of this document in the spring of 2006. A scoping paper with options 
for follow-up sampling and simultaneously conducting aquatic habitat validation research was 
approved by CMER and presented to Policy in the summer of 2006. Policy has not approved 
moving forward with this project. 


FPA Desktop Analysis Project 
Description: 
This project was intended to determine how westside Type F prescriptions are being applied by 
landowners and to evaluate the effect of various riparian prescription options and constraints on 
timber available for current harvest and on projected future basal area. Although originated by 
NWIFC staff outside of the adaptive management program, Policy requested that CMER 
complete an office (desktop) analysis of a random set of forest practices applications (FPAs) that 
had active management of the inner zone, and to conduct a field- verification project on a 
subsample of those FPAs. From FPAs approved for harvest in 2003 and 2004, 75 were randomly 
selected in each year, and the associated stand inventory data were entered in the concurrent 
DFC model. As part of the quality assurance process, data from 15 randomly selected FPAs were 
compared to field data collected by CMER staff (i.e., FPA Field Check Report).  
 
Status: 
A draft report on the desktop analysis was presented to RSAG in December 2005. Data 
collection for the field-verification project occurred in the winter of 2006, and a draft report was 
submitted to RSAG in the spring of 2006. Later in 2006, CMER approved a contract to finalize 
the desktop analysis, field check, and model and manual reports, along with a document that 
synthesized findings from each of the reports. This work was completed in 2007 and the desktop 
analysis and field check reports underwent ISPR in 2009. A final report was submitted to Policy 
and the Forest Practices Board in 2010. 


DFC Site Class Map Validation Project  
Description: 
The third request from Policy was to prepare a scoping document that identifies and evaluates 
approaches for validating the accuracy of the DNR site class maps in riparian areas.  
 
Status: 
CMER staff prepared a scoping document that was approved by CMER and presented to Policy 
in the summer of 2006. Policy has not approved moving forward with this project. 
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DFC Trajectory Model Validation Project  
Description: 
This project will assess the accuracy of the DFC model in predicting riparian stand growth and 
trajectory from harvest age to the DFC target (age 140). This project will be designed to validate 
the DFC model as a tool to predict trajectory to the DFC target for both conifer-dominated and 
mixed stands. 
 
Status:  
This study has neither been scoped nor designed. RSAG does not plan to begin scoping on this 
project at this time. 


DFC Aquatic Habitat Project  
Description: 
The purpose of this project is to determine the range of aquatic habitat associated with mature 
(DFC) riparian forest conditions.  
 
Status: 
This study has been neither scoped nor designed, except for the work proposed in the DFC Plot 
Width Standardization Project. RSAG does not plan to begin scoping on this project or 
implementing the DFC Plot Width Standardization Project unless directed by Policy. 


Pathways of Riparian Stand Development to Maturity Project 
Description: 
The purpose of this project is to determine the development sequence of younger stands of 
various species compositions and densities to mature stands. The study is intended to inform 
management of uneven-aged stands and those of low density or mixed composition.  
 
Status: 
RSAG does not plan to begin scoping on this project at this time.  


Red Alder Growth and Yield Model Project 
Description: 
The purpose of this project is to develop a growth and yield model for red alder. Existing models 
either do not include red alder among the species simulated or use equations that are based on 
too few field data. In this project, cooperators from across the Pacific Northwest have 
contributed existing data that were compiled and edited at the Oregon State University 
Hardwood Silviculture Cooperative. A growth and yield model for red alder will be developed 
from these data in a second phase of the project. Red alder is a dominant component of many 
riparian forests, and although the model is not specific to riparian areas, it will provide better 
information on the growth dynamics of these riparian stands than is currently available.  
 
Status: 
CMER contributed project development funds to this cooperative effort in the past, and in the 
fall of 2006 received a request from the Washington Hardwood Commission to fund additional 
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sampling at some existing sites. This request was approved and the work occurred in the winter 
of 2007. 


Link to Adaptive Management 
The following section addresses critical questions for the DFC Validation Program. Knowledge 
gained or anticipated, identified gaps, and recommendations for addressing gaps are discussed. 
Rule group critical questions are listed in bolded italics. “Knowledge gained” is addressed only 
for projects with final reports that have been through the final review process and approved by 
CMER and Policy. For projects that are incomplete, “knowledge anticipated” is described. For 
this program, eight projects are listed (see Table 15) for addressing the critical questions. 
 
Do the DFC targets accurately reflect stand conditions for mature, unmanaged conifer-
dominated westside riparian stands? 
 
Knowledge Gained or Anticipated: 
The DFC Target Validation Project — This final report has undergone ISPR and has been 
approved by CMER and Policy. The following is taken directly from the Abstract of the DFC 
Target Validation Study: 
 


“Mean live conifer basal area per acre (LCBAPA) was estimated by map site class 
(SC) for site classes II, III, and V and compared with the DFC performance targets. 
Mean LCBAPA values (ft2/acre) were 333.8 (SC II), 307.7 (SC III), 353.1 (SC IV), 
and 341.0 (SC V). These values were significantly greater than the DFC targets 
(P<0.001). The differences ranged from 49.7 ft2/acre for SC III to 151.0 ft2/acre for 
SC V. The percentage of sites with LCBAPA values greater than the DFC targets 
ranged from 66.7% for SC II to 100% for SC IV and V. These results indicate that the 
current DFC targets are low for these site classes. No conclusions were reached 
concerning map Site Class I because only one site was available. Similar results were 
obtained when the data were sorted by field site class and compared with the DFC 
targets, supporting the conclusions of the analysis by map site class. 
 
Differences in mean LCBAPA between the five site class groups were not statistically 
significant (either by map or field site class).5


 


 The data indicate that stem diameter 
tends to increase as site productivity increases while density (trees per acre) 
decreases. These factors offset one another, resulting in similar basal area values for 
high density, small diameter stands on poor quality sites and large diameter, low 
density sites with higher productivity. Most site attributes explained little of the 
variability in LCBAPA. Of the 16 variables tested, only dominant tree species and 
precipitation had significant relationships with LCBAPA. The difference in mean 
LCBAPA between stands dominated by Douglas-fir and those dominated by western 
hemlock were statistically significant. 


                                                
5 This result (differences between site classes) is potentially confounded by differences in plot 
widths. Plot widths in the study were designed to be consistent with those required in rule (i.e., 
riparian management zone widths by specific site class). 
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A discrepancy was observed between the site class indicated on the maps and the site 
class estimates from field measurements. The map and field site class calls were in 
agreement less than half the time, and the majority of the cases where they disagreed, 
the field estimates indicated higher productivity than the map site classes. Although 
this study was not designed to evaluate the accuracy of the site class maps, it provides 
an indication of possible inaccuracies that may affect their utility as a framework for 
riparian management. 
 
A suite of alternative metrics were evaluated on the basis of their ability to 
characterize stand structure, variability, biological/ecological significance and 
cost/feasibility. None were clearly superior to basal area per acre as a DFC target 
metric but several better distinguished differences in stand structure associated with 
site productivity. Volume appears to provide the most information about the stand 
because it incorporates tree density, diameter and height and directly relates to 
potential LWD recruitment.” 


 
DFC Plot Width Standardization Project — This study is anticipated to provide additional tree 
and plot data based on standardized plot widths in the DFC Target Validation Project. 
 
Identified Gaps: 
Discrepancies were identified in site class (five classes total) determinations from the DNR GIS 
data and those made from data collected in the field. The methods available for determining site 
class from mature forest stands, however, are not well tested. The discrepancies were substantial, 
with 59% of the field site class estimates indicating higher quality (site class) than the map 
estimates and 15% yielding lower map estimates. 
 
Data were collected from the regulatory width, based on map site class and stream size 
characteristics of each stand. Thus plots were not equal in size. Comparing data from stands of 
different plot sizes has the potential to introduce bias. This can only be resolved by collecting 
data within a standard width for all plots. 
 
Recommendations for Addressing Gaps: 
CMER submitted a proposal to Policy to further investigate the discrepancies between mapped 
versus field site classes. Policy had no consensus regarding funding the DFC Site Class Maps 
Validation Project. 
 
CMER submitted a proposal to Policy to further investigate the plot width sizes in question when 
comparing and pooling mapped site class versus field site class DFC sites. Policy had no 
consensus regarding funding the DFC Plot Width Standardization Project. 
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How are the westside Type F riparian prescriptions being applied by landowners? What is the 
effect of various prescription options and constraints on current harvest and projected future 
basal area? 
 
Knowledge Gained or Anticipated: 
FPA Desktop Analysis Project — This project was intended to determine how westside Type F 
prescriptions are being applied by landowners and to evaluate the effect of various riparian 
prescription options and constraints on timber available for current harvest and on projected 
future basal area. The final report has undergone ISPR and has been approved by CMER and 
Policy. The following is taken directly from the abstract of the FPA Desktop Analysis Report: 
 


“DFC Model outputs were analyzed using data from 150 randomly selected, approved 
Forest Practices Applications (FPAs) in which inner zone timber harvest was 
proposed along west-side Type F streams. These analyses showed that for Option 1, 
bapa was the primary constraint to timber harvest on only 7 FPAs (4.6%) while the 
required 57 inner zone leave tpa was the primary constraint to timber harvest on 142 
FPAs (94.6%). One FPA (0.7%) was constrained equally by bapa and the required 
number of leave trees. One-hundred and eight (108) of the 150 stands were eligible 
for Option 2. Of these, the bapa target constrained timber harvest on 40 FPAs (37%), 
while the required minimum no-cut floor widths constrained timber harvest on 68 
FPAs (63%). 
 
Stand-age-140-bapa (average and the 95th percentile confidence interval around the 
mean) for each prescription, for all FPAs, across all Site Classes, stream sizes and 
other possible covariates was: no-cut, 364.1 ±7.1, Option 1, 335.5 ± 7.4, and Option 
2, 301.1 ± 5.4 with the trees in the outer part of the inner zone excluded and 333.0 ± 
6.0 with the trees in the outer part of the inner zone included. 
 
Tree inventory data submitted with the 15 randomly selected FPAs proved similar to 
that collected by CMER staff. Some uncertainties about and discrepancies in the 
Manual instructions for field procedures and data collection were detected and 
documented in the final report.” 


 
Identified Gaps: 
The FPA Desktop Analysis was conducted using the initial DFC growth and yield model that 
was adopted with the Forests and Fish Report in 1999. Neither the existing nor the 1999 DFC 
model have been validated or compared against other forest stand growth and yield models, since 
they were adopted by DNR under Forests and Fish in 1999 (see critical question below: “Does 
the DFC growth and mortality model accurately predict the trajectory of westside conifer-
dominated riparian stands to age 140?”). 
 
Recommendations for Addressing Gaps: 
In the absence of validating the DFC model with field data, CMER may consider comparing the 
DFC model against other growth and yield models that have been updated in the past 10 years. 
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What is the accuracy of the DNR site class maps in riparian areas, and what factors influence 
map accuracy? 
 
Knowledge Gained or Anticipated: 
DFC Site Class Map Validation Project — This project proposal was designed to investigate the 
discrepancies found between field site class and mapped site class in the DFC Target Validation 
Project. 
 
Identified Gaps: 
Discrepancies were identified in site class determinations from the DNR GIS data and those 
made from data collected in the field during the DFC Target Validation Project. The methods 
available for determining site class from mature forest stands, however, are not well tested. The 
discrepancies were substantial, with 59% of the field site class estimates shown to be higher 
quality (site class) than the map estimates and 15% yielding lower estimates. 
 
Recommendations for Addressing Gaps: 
CMER presented a proposal to Policy to further investigate the field site class/mapped site class 
discrepancies; however, Policy had no consensus regarding funding this proposal. 
 
Does the DFC growth and mortality model accurately predict the trajectory of westside 
conifer-dominated riparian stands to age 140? 
 
Knowledge Gained or Anticipated: 
DFC Trajectory Model Validation Project — This project is anticipated to assess the accuracy of 
the DFC model in predicting riparian stand growth and trajectory from harvest age to the DFC 
target (age 140). This project will be designed to validate the DFC model as a tool to predict 
trajectory to the DFC target for both conifer-dominated and mixed stands. 
 
Identified Gaps: 
The existing DFC model has not been validated or calibrated against other forest stand growth 
and yield models, since it was adopted by DNR under Forests and Fish in 1999. 
 
Recommendations for Addressing Gaps: 
In the absence of validating the DFC model with field data, CMER may consider calibrating the 
DFC model against other growth and yield models that have been updated in the past 10 years. 
 
What aquatic habitat conditions are associated with mature westside riparian stands? 
 
Knowledge Gained or Anticipated: 
DFC Aquatic Habitat Project/DFC Plot Width Standardization Project — The purpose of the 
DFC Aquatic Habitat project is anticipated to determine the range of aquatic habitat associated 
with mature (DFC) riparian forest conditions. This study has been neither scoped nor designed, 
except for the work proposed in the DFC Plot Width Standardization Project. 
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Identified Gaps: 
Aquatic habitat conditions associated with mature westside riparian forests are currently 
unknown. Existing in-channel performance targets in Schedule L-1 have not been validated.  
 
Recommendations for Addressing Gaps: 
The first step to address this gap is to scope approaches for addressing the critical question. The 
DFC Plot Width Standardization Project proposal has a component that could be a pilot project 
that investigates aquatic habitat conditions for westside riparian forests using channel segments 
adjacent to the DFC Target Validation Project study plots. The proposal was submitted to Policy, 
who had no consensus regarding funding the proposal. 
 
How do mature stand structures develop from younger stands in a variety of stand 
compositions and densities? 
 
Knowledge Gained or Anticipated: 
The Pathways of Riparian Stand Development to Maturity Project is anticipated to determine the 
development sequence of younger stands of various compositions and densities to mature stands. 
The study is intended to inform management of uneven-aged stands and those of low density or 
mixed composition. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
What growth trajectories and successional pathways are characteristic of hardwood-
dominated riparian stands? 
 
Knowledge Gained or Anticipated: 
The Red Alder Growth and Yield Model Project is intended to develop a growth and yield model 
for red alder. Existing models either do not include red alder among the species simulated or use 
equations that are based on too few field data. In this project, cooperators from across the Pacific 
Northwest have contributed existing data that were compiled and edited by the Oregon State 
University Hardwood Silviculture Cooperative. A growth and yield model for red alder will be 
developed from these data in a second phase of the project.  
 
Identified Gaps: 
Data from the Oregon State University Hardwood Silviculture Cooperative have been limited 
thus far to young (< 20 years) hardwood stands. Older hardwood stands are needed to better 
inform model development. 
 
Recommendations for Addressing Gaps: 
Continue to monitor the progress of the Oregon State University Hardwood Silviculture 
Cooperative on hardwood growth and yield for older hardwood stands. 
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6.3.2 Eastside Type F Riparian Rule Tool Program  


Program Strategy 
The Eastern Washington Riparian Assessment Project consists of the following studies: Phase 1 
and Phase 2 of the riparian assessment study, and the Eastside Type F Channel Wood 
Characterization Study. Both the Phase 1 and the channel wood characterization study are 
designed to sample the current condition of riparian and in-stream conditions (baseline 
conditions) on FP HCP lands. Phase 2 of the riparian survey is designed to complete the analysis 
of the information collected in Phase 1 to answer the critical questions of the study. Phase 2 also 
contains a modeling approach in which the Phase 1 data will be analyzed to help address the rule 
group critical question, “Will the application of the prescriptions result in stands that achieve 
eastside FP HCP objectives (forest health, riparian function, and historical disturbance 
regimes)?” By modeling the riparian data collected in Phase 1, SAGE can begin to explore what 
conditions are sustainable when the current forest practices rules are applied to various stand 
conditions in eastern Washington. 
 
Based on the final results of Phase 2, SAGE will then decide what additional data are needed 
before desired future conditions can be developed for riparian forest stands. Still in the study 
plan stage, the In-Stream Channel Wood Characterization Project and its results will be 
evaluated similarly in order to determine the next steps necessary for developing desired future 
conditions for LWD. Once these desired future conditions have been established, effectiveness 
monitoring can begin. 
 
Uncertainties about the validity of assumptions and effectiveness of the rule led to the critical 
questions listed in Table 16. 


Table 16. Eastside Type F Riparian Rule Tool Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


What is the current range of conditions for eastside 
riparian stands and streams? 


Eastern Washington Riparian Assessment Project - 
Phase 1 
 
Eastside Type F Channel Wood Characterization Study 
 
Eastern Washington Riparian Assessment Project - 
Phase 2 


What are appropriate LWD performance targets? 
Eastside LWD Literature Review Project 
 
Eastside Type F Channel Wood Characterization Study 


Can the shade/temperature relationships in the eastside 
temperature nomograph be refined? Eastside Temperature Nomograph Project 


Will application of the prescriptions result in stands that 
achieve eastside FP HCP objectives (forest health, 
riparian function, and historical disturbance regimes)? 


Eastside Disturbance Regime Literature Review 
Project 
 
Eastern Washington Riparian Assessment Project - 
Phase 2 
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Eastside Disturbance Regime Literature Review Project 
Description: 
A literature review titled “A Review and Synthesis of Available Information on Riparian 
Disturbance Regimes in Eastern Washington” was produced to gain an understanding of what 
disturbance regimes existed in the past and how they affected riparian forests. The information 
from this review will help determine whether we can apply these past conditions to present 
riparian stands and meet the desired future conditions for riparian function.  
 
The literature review indicates that, despite a very large information base on historical and 
current disturbance regimes within eastern Washington forests, differences in riparian and 
upslope forest disturbance regimes and post-disturbance responses are not well known. Much of 
the scientific literature describing eastern Washington disturbance regimes and forest responses 
is at the forest series or plant association group level and does not distinguish between riparian 
and upslope communities. The differences between current and historical disturbance regimes for 
fire are better defined than for insects, pathogens, and other disturbance types. No clear 
consensus exists on whether there is a difference between disturbance regimes and forest 
responses of riparian and upslope areas. In fact, available information on riparian ecosystem 
disturbance regimes and responses was often contradictory. Additional research aimed at 
regional-scale forest stand disturbance processes is recommended, to supplement existing data 
and better define the role of disturbance in riparian and upslope forest habitats. The likelihood of 
duplicating historical disturbance regimes, to reestablish historical forest conditions, is low given 
current forest stand conditions and global climate change.  
 
Status: 
This document was approved by CMER in June 2002.  


Eastside LWD Literature Review Project  
Description: 
A literature review titled “A Review of the Available Literature Related to Wood Loading 
Dynamics in and around Streams in Eastern Washington Forests” was undertaken to help gain an 
understanding of the dynamics of functional stream wood and, to a lesser degree, the linkage 
between the level of LWD recruitment and the health of aquatic habitat. Addressing the 
uncertainty will require additional information on the relationship of LWD recruitment and 
habitat function. There is uncertainty about the response of aquatic habitat to different types or 
levels of LWD input and loading and about how much LWD riparian buffers need to produce.  
 
SAGE’s literature review consisted of 41 questions concerning channel wood issues in eastern 
Washington. Ten of the 41 questions were answered at least in part by studies in eastern 
Washington, but these were usually limited to a few specific regions of eastern Washington. The 
other questions could not be answered by literature currently available for eastern Washington.  
 
Status: 
This document was approved by CMER in 2004. 
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Eastside Temperature Nomograph Project  
Description: 
The Eastside Temperature Nomograph Project developed an eastern Washington–specific 
nomograph using existing data and identified gaps for future study. The study identified site 
characteristics necessary to produce a better predictive model of stream temperatures in eastern 
Washington.  
 
Status: 
The report was reviewed by SAGE and CMER and was not accepted as an approved project 
because technical shortcomings were identified. The document was retired to the file with 
comments noted. The data used in the analysis have been obtained and archived for potential 
future use and analysis. Further work on the eastside temperature nomograph project has been 
put on hold pending the results of an evaluation by WDOE of the approach for achieving water 
quality criteria, which will determine if the nomograph will be needed. 


Eastern Washington Riparian Assessment Project (EWRAP) 
Description: 
Eastern Washington has a wide range of climatic conditions, elevations, forest types, riparian 
zones, and management history. The focus of the Eastern Washington Riparian Assessment 
Project is to document the current range of conditions of riparian stands on eastside forestlands. 
Information gathered through this project provided CMER and Policy with a common 
understanding of status and characteristics of riparian stands in lands managed under the eastside 
Type F prescriptions. The data were analyzed to identify patterns in the distribution of riparian 
stand types across eastern Washington, and relationships between riparian stand conditions and 
factors such as precipitation, elevation, and geology.  
 
Due to the perceived variability of forest stand attributes being high in eastside Type F streams, 
Phase 1 of this study was designed to test proposed methodologies; determine appropriate 
sample size with current riparian data; provide a data set that could be used for future studies, 
such as extensive monitoring and an in-stream characterization study; and to provide a baseline 
for future monitoring.  
 
As a result of variability being lower between sites than expected, Phase 2 of this study is 
entirely a desktop project, which analyzes existing data from 103 sites using statistics and 
modeling. This work will provide information on the accuracy of Forest Practices Application 
Review System (FPARS) habitat types, and forest health and sustainability, and analysis of how 
much harvest can occur on each site given stand densities and tree size. Upon completion of both 
phases, both reports will complete the EWRAP work. 
 
Status: 
The report for the Phase 1 was approved by CMER in 2007. Phase 2 of this study is currently 
being implemented and is scheduled to be completed in 2011. 
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Eastside Type F Channel Wood Characterization Study (ESICCS) 
Description: 
Characterizing eastern Washington’s Type F streams is important, because information is scarce 
or simply does not exist that describes the current status of channel wood conditions and that 
condition’s influence on in-stream habitat conditions. SAGE has identified three primary 
problems due to this lack of information. First, the scarcity of data limits the ability to make 
informed management decisions required of land managers and regulators. Second, a lack of 
information hinders the ability to address forest health risks (insects, disease, and fire) in upland 
and riparian forests. Finally, land managers and regulators have little guidance or context to 
evaluate alternate plans to meet necessary stream and riparian functions. 
 
SAGE believes that better information is needed to determine the appropriate frequency and 
distribution of channel wood for meeting properly functioning aquatic habitat conditions. In 
addition, desired channel wood conditions need to consider and approximate the historical 
disturbance regimes. 
 
Status: 
ISPR responses are currently under review by SAGE. After SAGE approval, the response matrix 
will be sent to CMER for final review and approval. 


Link to Adaptive Management  
The following section looks at each rule group critical question for the Eastside Type F Riparian 
Rule Tool Program. Knowledge gained, identified gaps, and recommendations for addressing 
gaps are discussed for each critical question. The critical questions are listed in bolded italics. 
“Knowledge gained” is only shown for projects with final reports that have been through the 
final peer-review process and approved by CMER and Policy. For projects that are incomplete, 
“knowledge anticipated” is described. For this program, there are four critical questions (Table 
16). There are five projects identified to address these critical questions. Three projects are 
complete: the Eastern Washington Riparian Assessment Project (EWRAP) - Phase 1, the 
Eastside LWD Literature Review Project, and the Eastside Disturbance Regime Literature 
Review Project. The second phase of the EWRAP is currently being implemented. The Eastside 
Type F Channel Wood Characterization Study (ESICCS) is within the design phase, and the 
Eastside Temperature Nomograph Project was put on hold. As projects and associated final 
reports are completed within this program, this section will be updated to better address the 
knowledge gained, identified gaps, and recommendations for addressing those gaps. 
  
What is the current range of conditions for eastside riparian stands and streams?  
 
Knowledge Gained or Anticipated:  
In EWRAP Phase 1, 103 study sites were surveyed and data were collected on Type F riparian 
and upland stand characteristics. Data were collected to inform three general areas: 


• The current characteristics of riparian stands in eastern Washington; 
• The extent to which current riparian stands meet the size and basal area thresholds for 


timber harvest across the regulatory habitat types (elevation bands); and 
• Insect and disease effects and distribution in eastside riparian zones. 
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The Phase 1 data showed that variability in RMZ forest stand attributes on Type F streams was 
much lower than previously thought. Forest stand data also showed how often the RMZ could be 
entered for management and how often insect and disease impacted the trees within the RMZ in 
comparison to the upland areas.  
 
ESICCS, when complete, is anticipated to provide information on the current status of channel 
wood conditions and its influence on in-stream habitat conditions.  
 
Identified Gaps:  
EWRAP Phase 1 was designed to reveal where data deficits existed and will be followed by 
Phase 2 of the study. Due to the low variability in forest stands across the eastside, no additional 
field research was required, and the following information gaps will be addressed in Phase 2, 
which is currently under contract: 


• How will stand characteristics change over time with no timber harvest and with timber 
harvest applied to the limits that rules allow? 


• Are there differences in stand characteristics associated with distance to the stream? 
• How susceptible to insect, disease, and crown fire are the stands sampled in EWRAP, 


Phase 1, and how does susceptibility change over time? 
• What are the projected rates and characteristics of stand mortality in riparian stands with 


and without management intervention? 
 
Recommendations for Addressing Gaps: 
Data gaps not addressed in EWRAP Phase 1 are currently being addressed in Phase 2.  
 
What are appropriate LWD performance targets?  
 
Knowledge Gained or Anticipated:  
To date, targets have not been developed for the eastside. A literature search was done in 2004 
that attempted to address numerous questions regarding wood loading in managed and 
unmanaged streams; but, alone, this information was not complete enough to develop targets. In 
response to the results in the literature, SAGE proposed to implement the ESICCS project 
following EWRAP Phase 1. When implemented, ESICCS is anticipated to provide information 
on the current status of channel wood conditions and its influence on in-stream habitat 
conditions.  
  
Identified Gaps:  
Data gaps between the correlation of in-stream wood and the adjacent riparian stands currently 
exist. Only three studies referred to in the Eastside LWD Literature Review Project have been 
completed in eastern Washington that have the data available to link riparian with in-stream 
attributes, but these studies only look at unharvested stands; data for managed streams is still 
needed.  
 
Recommendations for Addressing Gaps: 
SAGE recommends a post-five-year survey of the EWRAP Phase1 sites in conjunction with 
ESICCS incorporated into that survey. The ESICCS work will give SAGE data on harvested 
stands and the in-stream attributes. 
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Can the shade/temperature relationships in the eastside temperature nomograph be refined? 
 
Knowledge Gained or Anticipated:  
The Eastside Temperature Nomograph Project was intended to refine the nomograph, but the 
contract was never completed. 
 
Identified Gaps:  
Possible gaps exist, but these have never been completely identified. Current water quality data 
have not been used to refine the eastside nomograph. 
 
Recommendations for Addressing Gaps: 
SAGE believes that improvements to the eastside nomograph can be made by incorporating 
existing temperature data; however, there are still unanswered questions based on the new state 
water quality standards that are more complex.  
 
Will application of the prescriptions result in stands that achieve eastside FP HCP objectives 
(forest health, riparian function, and historical disturbance regimes)?  
 
Knowledge Gained or Anticipated:  
The Eastside Disturbance Regime Literature Review was SAGE’s first attempt to summarize 
historical disturbance regimes. The results showed that little is known about past disturbance 
regimes, and what is known is not detailed enough to address SAGE’s questions. EWRAP Phase 
2 is the first study to look at existing conditions in RMZs and to evaluate forest health; this 
project is currently under contract and no results are yet available. 
 
Identified Gaps:  
The Eastside Disturbance Regime Literature Review showed that little was known about past 
disturbance regimes.  
 
Recommendations for Addressing Gaps: 
A study to try and reconstruct historical disturbance regimes would be very expensive and is not 
planned or budgeted within the program. Instead, EWRAP Phase 2 is looking at existing riparian 
stand conditions and estimating how these stands will respond under the current forest practices 
rules specific to forest health. Further survey of the riparian stands could be done to address 
function in more detail, but this is not currently planned. 
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6.3.3 Bull Trout Habitat Identification Program (Rule Tool) 


Program Strategy 
The Bull Trout Habitat Identification Program is a Rule Tool Program. This program was 
developed to address possible modifications of the bull trout habitat overlay, as defined in the 
rule. Because knowledge of the current and potential distribution of the species is imprecise, 
large areas of forestland in eastern Washington may be included in the BTO. These areas may 
result in excessive restrictions and in riparian conditions that do not meet the intent of the 
eastside riparian strategy. Site-specific data on bull trout presence/absence or habitat conditions 
were thought to be able to help in identifying areas that might be added or removed from the 
BTO. There were two primary tasks identified for this program: (1) development of sampling 
efficiency models and protocols for detection of bull trout; and (2) development of habitat 
prediction models for helping to make determinations of habitats unsuitable to support bull trout.  
 
This program was originally administered by the former BTSAG. The work for this program has 
been completed. Because of the difficulty in stakeholder agreement in removing areas from the 
BTO, efforts have moved to comparing and assessing the effectiveness of the two shade rules in 
protecting and maintaining shade and stream temperature. Results from this effort could lead to 
modifications of the BTO, in part or as a whole. No further work is planned for this program at 
this time. 


Table 17. Bull Trout Habitat Identification Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


How can habitat suitable for bull trout be identified? 
Bull Trout Presence/Absence Protocols 
Bull Trout Habitat Prediction Models 
Yakima River Radiotelemetry 


 


Bull Trout Presence/Absence Protocols  
Description:  
Because sampling efficiency and probability of detection for bull trout were believed to be less 
than that known for other salmonids, work was focused first on developing sampling efficiency 
models for bull trout specifically. These sampling efficiency models were intended to prescribe 
the effort necessary to be able to detect bull trout, using three different survey methods (i.e., 
electroshocking, day snorkeling, and night snorkeling). The models also included the influence 
of physical channel features on the response of bull trout to sampling activities and compared 
probabilities of detection with and without the use of blocknets.  
  
Status:  
Sampling efficiency models for detecting bull trout have been developed that are part of the 
development of presence/absence protocols. Two papers were finalized and approved by CMER, 
relating to sampling efficiency models: (1) “Development of Bull Trout Sampling Efficiency 
Models,” by Thurow et al., March 2004; and (2) “Analysis of Movement Patterns of Stream-
Dwelling Salmonids in Response to Three Survey Methods,” by Peterson et al., July 2003. The 
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results of these papers provide valuable information toward understanding the probability of 
detection and associated effort needed to survey for bull trout presence under various habitat 
conditions, some of which could be included in a bull trout field protocol, but additional work 
would be needed to achieve the program goal of a bull trout field protocol. The two CMER 
reports have been forwarded to Policy, who accepted the reports and decided that no further 
action was needed at this time.  


Bull Trout Habitat Prediction Models  
Description: 
This project was designed to develop bull trout habitat suitability models, which would help in 
identifying those areas on the bull trout habitat overlay that might actually be “unsuitable” for 
supporting bull trout. According to the forest practices rules, if areas were found to be unsuitable 
for potentially supporting bull trout, those areas could be exempt from the requirements of the all 
available shade rule. The project was focused on bull trout juveniles; it did not include adult bull 
trout. The primary habitat predictor was the stream temperature at which juvenile bull trout could 
be supported. 
 
Status:  
To date, preliminary draft models have been developed but found to be too coarse for forest 
practices purposes. One report from this project was finalized and approved by CMER: “Models 
to Predict Suitable Habitat for Juvenile Bull Trout in Washington State,” by Dunham and 
Chandler, July 2001. This report provided valuable information pertaining to habitat suitability 
for juvenile bull trout. However, the study only resulted in setting up a preliminary model, which 
was too coarse of a screen for determining what would represent unsuitable bull trout habitat 
within forested lands. Predictive models tend to be more appropriate for determining “suitable” 
habitat rather than “unsuitable” habitat. Additional work would be needed to incorporate 
additional variables, resulting in a finer screen for determining what might be suitable or 
unsuitable habitat. It is likely, however, that a model would not be adequate by itself to 
determine habitat suitability; additional field surveys would probably be needed on a site-by-site 
basis. The CMER report has been forwarded to Policy, who accepted the report and decided that 
no further action was needed at the time. 


Yakima River Radiotelemetry 
Description: 
This project is designed to evaluate the migratory patterns of adult bull trout and to identify their 
distribution and habitat preferences in the Yakima River watershed. The information gained from 
this project will inform bull trout presence/absence protocols and habitat prediction models.  
 
Status:  
This project was contracted through the USFWS and was only partially funded with CMER 
funds. The draft final report from this project is currently being finalized by the authors and is 
expected to be delivered to CMER for review when complete.  


Link to Adaptive Management 
The following section looks at each rule group critical question for the Bull Trout Habitat 
Identification Program. Knowledge gained, identified gaps, and recommendations for addressing 
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gaps are discussed for each critical question. The critical questions are listed in bolded italics. 
“Knowledge gained” is only shown for projects with final reports that have been through the 
final review process and approved by CMER and Policy. For projects that are incomplete, 
“knowledge anticipated” is described. As identified in Table 17, there is only one critical 
question for this program. Three projects were designed to address this critical question. The 
descriptions of those projects are listed in the section above. Knowledge was gained pertaining to 
the critical question, but the intended tool was not successfully completed for determining areas 
that could be removed from the bull trout habitat overlay. As mentioned above, efforts have been 
transferred to comparing and determining the effectiveness of the two shade rules for protection 
of stream temperature. Policy provided direction to CMER that no further work on this critical 
question was needed at this time. 
 
How can habitat suitable for bull trout be identified? 
 
Knowledge Gained or Anticipated: 
Bull trout sampling efficiency models were developed to address the ability to detect bull trout 
presence in various habitats and with the use of various sampling methodologies (i.e., snorkeling 
and electrofishing). These models provided guidance on the sample size needed to obtain the 
desired probability of detection with and without blocknets. Thurow et al. (2004) results showed 
that undercut banks and rubble substrate negatively influenced bull trout day snorkeling 
efficiencies, whereas larger mean wetted cross-sectional areas and undercut banks negatively 
influenced bull trout electrofishing efficiency. Temperature was positively related to 
electrofishing efficiency, which helps to explain why detection of bull trout, which live in colder 
waters, tends to be lower than for other species. Larger individuals are more vulnerable to 
electrofishing and easier to see during snorkeling. Peterson et al. (2003) results indicated that, on 
average, more than 17% of bull trout and rainbow trout leave unblocked units during sampling, 
showing the importance of blocknets during sampling. Biologists should attempt to characterize 
stream habitats prior to sampling in order to determine the most efficient sampling method and 
effort needed for adequately detecting bull trout.  
 
Dunham and Chandler (2001) found that model selection analysis using logistic regression 
indicated that summer maximum temperature was the most likely factor to explain patterns of 
occurrence for juvenile bull trout. As water temperatures exceed a single daily maximum of 
20°C, it becomes increasingly unlikely that juvenile bull trout will be found using a given 
habitat. Other habitat variables did not appear to be strongly related to occurrence in this study, 
though specific habitat variables, such as undercut banks, stream width, etc., have been 
correlated with occurrence in other studies. 
 
The Yakima River Radiotelemetry Project, when complete, will help to inform the migratory 
patterns and habitat preferences of adult bull trout. The other two projects described above only 
address juvenile bull trout. 
  
Identified Gaps: 
Success was made in development of sampling efficiency models for bull trout, as well as tables 
containing information on sampling effort needed to obtain a desired probability of detection for 
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a given habitat type. However, a user-friendly presence/absence protocol was not developed. 
Furthermore, a great amount of sampling effort is needed to provide a high level of detection.  
 
The model developed for predicting potential habitat only applies to juvenile bull trout. The 
model has also been found to be too coarse for application to forested lands (within the bull trout 
habitat overlay). The model also does not take into consideration habitats that are already 
degraded, which could be suitable if restored. 
 
Recommendations for Addressing Gaps: 
More work could be applied to developing user-friendly presence/absence protocols for bull 
trout; however for Forests and Fish applications, there may be limited need for application. 
Within Forests and Fish, focus is more on potentially suitable habitats rather than presence at a 
given time.  
 
More work could also be applied to developing more fine-scaled habitat predictive models, 
which take into account other factors, such as habitat size and additional habitat factors. More 
scientific literature may be available on the subject since CMER work in 2001. However, Policy 
would need to determine the current need for such a model within Forests and Fish.  
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6.3.4 Westside Type F Riparian Effectiveness Program  


Program Strategy 
The purpose of this program is to undertake research and monitoring to evaluate the 
effectiveness of westside Type F riparian prescriptions, to compare and evaluate alternative Type 
F buffer treatments, and to validate Type F performance targets. The program is designed to 
address scientific uncertainty about prescriptions for Type F streams, including:  


1. Survival of buffer trees and rates of buffer tree mortality from competition, windthrow, 
disease, insects, and other factors.  


2. Post-harvest changes in conifer-dominated westside RMZs, and whether westside stands 
will remain on trajectory to achieve DFC performance targets.  


3. Uncertainty about the level of riparian functions provided by riparian stands produced by 
Type F prescriptions, and whether or not FP HCP resource objectives and performance 
targets will be achieved.  


4. Efficacy of alternative buffer designs in providing riparian functions and meeting 
resource objectives and performance targets.  


5. Validity of performance targets for Type F streams. 
 
No westside Type F riparian prescription effectiveness projects have been implemented. RSAG 
has been working on rescoping the Westside Type F Riparian Effectiveness Program. Once this 
is complete, RSAG plans to begin scoping and designing a specific Type F riparian effectiveness 
monitoring project. 


Table 18. Westside Type F Riparian Effectiveness Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


Are the Type F riparian rules effective in meeting the performance targets, resource objectives, and overall 
performance goals of the FP HCP? 


Program 
Research 
Questions 


How do survival and growth rates of riparian leave trees change 
following the forest practices Type F buffer treatments? 


Westside Type F Riparian 
Prescription Monitoring 
Project  


Do stands in Type F RMZs remain on trajectory to DFC (westside) or 
within desired ranges (eastside)? 
Do riparian functions meet FP HCP resource objectives and 
performance targets for shade, stream temperature, LWD 
recruitment, and litter fall following application of riparian Type F 
prescriptions? 
Would alternative approaches to the forest practices Type F 
prescriptions be more effective in meeting FP HCP resource 
objectives and performance targets, while reducing costs or 
increasing flexibility for landowners? 


Type F Experimental 
Buffer Treatment Project 


Are Type F performance targets valid and meaningful measures of 
success in meeting resource objectives? 


Type F Performance Target 
Validation Project 
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Westside Type F Riparian Prescription Monitoring Project  
Description: 
This project will evaluate the effectiveness of the westside Type F riparian prescriptions in 
meeting FP HCP resource objectives.  
 
Status: 
In January 2003, CMER approved the Type N/F riparian prescription monitoring study design, 
which included a study design for monitoring the effectiveness of the westside Type F riparian 
prescriptions. The westside Type F component of this study had not been implemented because 
other components were higher priorities. RSAG has been reviewing the study plan to determine 
if the approach should be revised to reflect what has been learned from implementing other 
components.  


Type F Experimental Buffer Treatment Project  
Description: 
This project may be developed and designed based on the results of the Westside Type F 
Riparian Prescription Monitoring Project and the Type N Experimental Buffer Treatment 
Project, particularly the identification of appropriate alternative prescriptions for testing.  
 
Status: 
This project has been neither scoped nor designed.  


Type F Performance Target Validation Project  
Description: 
This project will evaluate the validity of the Type F performance targets and the measures of 
success in meeting resource objectives. 
 
Status: 
This project has been neither scoped nor designed. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Type F Riparian 
Effectiveness Monitoring Program for western Washington. Knowledge gained or anticipated, 
identified gaps, and recommendations for addressing gaps are discussed for each critical 
question. The rule group critical questions are listed in bolded italics. “Knowledge gained” is 
only shown for projects with final reports that have been through the final review process and 
approved by CMER and Policy. For projects that are incomplete, “knowledge anticipated” is 
described. For this program, there are three CMER projects listed (see Table 18) for answering 
specific critical questions. The Westside Type F Riparian Prescription Monitoring Project had a 
study design approved by CMER in January 2003. This study design included components for 
monitoring the effectiveness of the westside and eastside Type F and Type N riparian 
prescriptions. The westside Type F component of this study has not been implemented because 
other components had higher priorities. RSAG has been reviewing the study plan to determine if 
the approach should be revised to reflect what has been learned from implementing the other 
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components. Both the Type F Performance Target Validation Project and the Type F 
Experimental Buffer Treatment Project have not been scoped or designed. As projects and 
associated final reports are completed within this program, this section will be updated to better 
address knowledge gained, identified gaps, and recommendations for addressing those gaps. 
 
How do survival and growth rates of riparian leave trees change following the forest practices 
Type F buffer treatments? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Westside Type F Riparian Prescription Monitoring Project will look at 
the magnitude and duration of change in riparian stand conditions and buffer tree mortality 
associated with the Type F riparian buffer prescriptions by assessing and monitoring before and 
after buffer treatments and by comparison to reference sites.  
 
Identified Gaps: 
The study plan for this project is in the process of being revised and the study has not been 
implemented. No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
No results or gaps have yet been identified. 
 
Do stands in Type F RMZs remain on trajectory to DFC (westside) or within desired ranges 
(eastside)? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Westside Type F Riparian Prescription Monitoring Project will look at 
how harvest according to the Type F prescriptions, and in-growth and mortality following 
harvest, affect the ability of stands to remain on trajectory to meet DFC performance targets over 
time. 
 
Identified Gaps: 
The study plan for this project is in the process of being revised and the study has not been 
implemented. No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
No results or gaps have yet been identified. 
 
Do riparian functions meet FP HCP resource objectives and performance targets for shade, 
stream temperature, LWD recruitment, and litter fall following application of riparian Type F 
prescriptions? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Westside Type F Riparian Prescription Monitoring Project will look at 
the ability of treatment sites to meet performance targets and resource objectives by comparing 
post-harvest values against numeric performance targets for woody debris recruitment, soil 
disturbance, shade, and stream temperature that have been adopted by Policy. It is anticipated 
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that this project will compare the magnitude and duration of change resulting from the 
application of the treatments to untreated control sites. 
 
Identified Gaps: 
The study plan for this project is in the process of being revised and the study has not been 
implemented. No results or gaps have yet been identified. 
 
Recommendations for Addressing Gaps: 
No results or gaps have yet been identified. 
 
Would alternative approaches to the forest practices Type F prescriptions be more effective in 
meeting FP HCP resource objectives and performance targets, while reducing costs or 
increasing flexibility for landowners? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Type F Experimental Buffer Treatment Project will compare the 
effectiveness of several Type F prescriptions, with at least one alternative buffer treatment using 
a similar study design as the Type N Experimental Buffer Treatment Project that is currently 
being implemented. 
 
Identified Gaps: 
Gaps have not yet been determined, and this study has not been scoped. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been determined, and this study has not been scoped. 
 
Are Type F performance targets valid and meaningful measures of success in meeting 
resource objectives? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Type F Performance Target Validation Project will develop specific 
objectives and critical questions that will evaluate the validity of the Type F performance targets 
and the measures of success in meeting resource objectives. 
 
Identified Gaps: 
Gaps have not yet been determined, and this study has not been scoped. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been determined, and this study has not been scoped. 
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6.3.5 Eastside Type F Riparian Effectiveness Program 


Program Strategy 
The purpose of the Eastside Type F Riparian Effectiveness Program is to conduct research and 
monitoring to evaluate the effectiveness of the eastside Type F riparian rules in meeting resource 
objectives and riparian functions. The goals of the eastern Washington Type F riparian rules are 
to provide for stand conditions that (1) vary over time within the range of historical disturbance 
regimes; (2) provide riparian functions needed to meet resource goals for fish, amphibians, and 
water quality; and (3) maintain forest health by minimizing risk of catastrophic damage from 
insects, disease, or fire. Six rule group critical questions are covered under the Eastside Type F 
Riparian Effectiveness Program (see Table 19). Four projects are identified to address those 
critical questions. The BTO Temperature (Eastside Riparian Shade/Temperature) Project is 
evaluating the effectiveness of the two shade rules (the standard shade rule using the nomograph, 
and the all available shade rule within the bull trout habitat overlay) for protection of stream 
temperature. A companion study (the Solar Radiation/Effective Shade Project) focuses on 
effectiveness of the densiometer methodology for actually achieving all available shade within 
the bull trout habitat overlay. The Eastside Type F Riparian Effectiveness Monitoring Project 
(BTO add-on) uses the same sites as the Eastside Riparian Shade/Temperature Project and the 
Solar Radiation/Effective Shade Project to assess changes in stand conditions, buffer integrity, 
and LWD recruitment. In order to understand the effectiveness of the forest practices rules in 
protection of groundwater temperature and flow, a conceptual model needs to first be developed 
to understand where the areas of sensitivity might be. This conceptual model would provide 
guidance on where effectiveness monitoring should be focused. Table 19 lists the rule group 
critical questions and the Projects identified to address each of those critical questions. 


Table 19. Eastside Type F Riparian Effectiveness Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


Are the Type F riparian rules effective in meeting the 
performance targets, resource objectives, and overall 
performance goals of the FP HCP? 


BTO Temperature (Eastside Riparian 
Shade/Temperature) Project 
 
Solar Radiation/Effective Shade Project 
 
Eastside Type F Riparian Effectiveness Monitoring 
Project (BTO add-on) 


Will application of the prescriptions result in stands that 
achieve eastside FP HCP objectives (forest health, 
riparian function, and historical disturbance regimes)? 


BTO Temperature (Eastside Riparian 
Shade/Temperature) Project 
 
Solar Radiation/Effective Shade Project 
 
Eastside Type F Riparian Effectiveness Monitoring 
Project (BTO add-on) 


(Table 19 cont. next page) 
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(Table 19 cont.) 
Rule Group Critical Questions Project Names 
Are both the standard eastside prescriptions and the all 
available shade rule effective in protecting shade and 
stream temperature and in meeting water quality 
standards? 
 
Are there differences between the standard eastside rule 
and the BTO all available shade rule in the amount of 
shade provided and their effect on stream temperature?  
 
Is all available shade actually achieved with the 
densiometer methodology under the BTO shade rule?  


BTO Temperature (Eastside Riparian 
Shade/Temperature) Project 
 
Solar Radiation/Effective Shade Project 


Are forest practices riparian prescriptions effective at 
protecting groundwater flow and temperature? Groundwater Conceptual Model Project 


Bull Trout Overlay Temperature (Eastside Riparian Shade/Temperature) Project (RSAG) 
Description: 
The Eastside Riparian Shade/Temperature Project is designed to evaluate the effectiveness of 
both the all available shade rule and the standard eastside riparian prescriptions in meeting FP 
HCP resource objectives, and to determine if a difference exists between shade and stream 
temperature provided by the BTO all available shade prescriptions and the standard shade 
requirements. This field study was originally administered by BTSAG but is currently 
administered by RSAG. The study design specified a two-year pre-harvest data-collection 
period, a year for harvesting, and a two-year post-harvest data-collection period; however, due to 
delays in landowner harvest schedules, post-harvest data collection has also been delayed for 
many sites, extending the project time line for several years. This study is combined with the 
Solar Radiation/Effective Shade Project.  
 
Status: 
Post-harvest data collection was completed during the 2010 field season. The contractor is 
currently analyzing data and drafting the final report. The draft final report is scheduled to be 
available for SAG review in the spring of 2011. After SAG review and approval, the draft final 
report will go through CMER review and ISPR.  


Solar Radiation/Effective Shade Project (RSAG) 
Description: 
The Solar Radiation/Effective Shade Project is designed to evaluate whether all available shade 
is actually achieved under the BTO shade rule. This study is being conducted in conjunction with 
the BTO Temperature (Eastside Riparian Shade/Temperature) Project.  
 
Status: 
Field data collection was completed in the summer of 2009. The final report has gone through 
SAG and CMER review and ISPR. ISPR comments are currently being addressed. Results from 
the solar component will be incorporated into the Eastside Riparian Shade/Temperature final 
report, which will go through a final ISPR before becoming a CMER final report. 
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Eastside Type F Riparian Effectiveness Monitoring Project (BTO add-on) 
Description: 
The original RSAG study design for eastside Type F riparian prescription effectiveness 
monitoring called for random sampling of Type F forest practices applications (FPAs) paired 
with untreated control sites to determine the effectiveness of the prescriptions as applied 
operationally across the range of conditions on FP HCP lands. The eastside was to be sampled as 
a separate stratum. However, the Eastside Riparian Shade/Temperature Project demonstrated the 
great expense and difficulty in finding suitable treatment and control sites in eastern Washington. 
Consequently, the decision was made to utilize the BTO temperature study sites for the eastside 
riparian prescription monitoring component, despite the fact that they were not randomly 
selected, in order to save money, expedite implementation of the project, and provide an 
integrated package of results for the adaptive management process. This will be accomplished by 
collecting additional data on changes in vegetation, buffer integrity, and LWD recruitment at the 
BTO temperature study sites. (Consequently, the Eastside Type F Riparian Effectiveness 
Monitoring Project is sometimes referred to as the BTO add-on project.)  
 
Status: 
Initial post-harvest sampling is completed for all 18 sites included in the BTO add-on project, 
and the data have been error checked and input into a database set up to analyze the data. Five-
year post-harvest data was collected at eight sites in the summer of 2010 at sites that were 
harvested in 2005. Post-harvest sampling is staggered over several years due to landowner 
harvest schedules; therefore, fifth-year post-harvest sampling will also be staggered over several 
years until 2014. 


Groundwater Conceptual Model Project  
Description: 
The Groundwater Conceptual Model Project was designed to investigate the potential impacts of 
timber harvest on groundwater temperatures, which subsequently could have the potential to 
discharge to streams and thereby affect the temperature regime of fish habitat. A draft literature 
review has been completed. However, the draft conceptual model developed from the original 
contract did not meet the expectations or objectives described by the former BTSAG to identify 
areas that might be highly susceptible to groundwater heating after timber harvest. The staff from 
CMER and the U.S. Fish and Wildlife Service (USFWS) was able to make additional progress 
on development of the intended conceptual models; however, due to limited staffing availability 
and higher priorities, that progress has not yet reached completion.  
 
Status: 
This project has currently been put on hold, and it is unknown whether or not further CMER 
work will occur. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Eastside Type F Riparian 
Effectiveness Program. Knowledge gained, identified gaps, and recommendations for addressing 
gaps are discussed for each critical question. The critical questions are listed in bolded italics. 
“Knowledge gained” is only shown for projects with final reports that have been through the 
final review process and approved by CMER and Policy. For projects that are incomplete, 
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“knowledge anticipated” is described. For this program, there are six critical questions (Table 
19). Four CMER projects are identified in the table to address the critical questions. Currently no 
project is yet complete; therefore, no results are currently available to report on knowledge 
gained. However, the projects are designed to address certain components of the critical 
questions as shown below under each critical question. Gaps are also identified, where known, to 
show where critical questions, or components of them, may not be addressed. As projects and 
associated final reports are completed within this program, this section will be updated to better 
address the knowledge gained, identified gaps, and recommendations for addressing those gaps. 
 
Are the Type F riparian rules effective in meeting the performance targets, resource 
objectives, and overall performance goals of the FP HCP? 
 
Knowledge Gained or Anticipated: 
As pertains to shade and stream temperature, the BTO Temperature and Solar 
Radiation/Effective Shade projects (two components of one study) are intended to compare the 
two shade prescriptions in eastern Washington (the standard FFR shade rule using the 
nomographs and the all available shade BTO rule) and to determine each rule’s effectiveness in 
protection of shade and stream temperature. The solar component of the study will also help to 
determine if we are actually achieving all available shade with the densiometer methodology. 
 
The BTO add-on project, when completed, will provide information on LWD recruitment rates 
(and function) for sites harvested according to the two shade rules in comparison to unharvested 
reference sites. Data on soil disturbance from uprooted buffer trees will also be collected.  
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
Will application of the prescriptions result in stands that achieve eastside FP HCP objectives 
(forest health, riparian function, and historical disturbance regimes)? 
 
Knowledge Gained or Anticipated: 
As pertains to riparian function for shade and stream temperature, the BTO Temperature and 
Solar Radiation/Effective Shade projects (two components of one study) are intended to compare 
the two shade prescriptions in eastern Washington (the standard FFR shade rule using the 
nomographs and the all available shade BTO rule) and determine each rule’s effectiveness in 
protection of shade and stream temperature. The solar component of the study will also help to 
determine if we are actually achieving all available shade with the densiometer methodology. 
 
The BTO add-on project, when completed, will provide information on LWD recruitment rates 
(and function) for sites harvested under the BTO all available shade rule and the standard 
eastside riparian shade rule in comparison to unharvested reference sites. Data on soil 
disturbance from uprooted buffer trees will also be collected. The BTO add-on project will also 
provide information on post-harvest changes in riparian stand condition and tree mortality for 
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sites harvested under the eastside Type F riparian prescriptions according to two different 
scenarios (the standard rule and the BTO shade rule) in comparison to unharvested reference 
sites. Tree mortality rates and stand conditions will be compared to determine if forest health 
issues arise and to determine if the stands remain within the basal area ranges for their forest 
habitat type (disturbance regimes). 
 
Identified Gaps: 
Gaps have not yet been identified.  
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
Are both the standard eastside prescriptions and the all available shade rule effective in 
protecting shade and stream temperature and in meeting water quality standards? 
 
Knowledge Gained or Anticipated: 
The BTO Temperature and Solar Radiation/Effective Shade projects (two components of one 
study) are intended to determine if the two shade prescriptions in eastern Washington are 
effective in protection of shade and stream temperature.  
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
Are there differences between the standard eastside rule and the BTO all available shade rule 
in the amount of shade provided and their effect on stream temperature? 
 
Knowledge Gained or Anticipated: 
The BTO Temperature and Solar Radiation/Effective Shade projects (two components of one 
study) are intended to compare the two shade prescriptions in eastern Washington to determine if 
there are differences in their effectiveness in protection of shade and stream temperature.  
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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Is all available shade actually achieved with the densiometer methodology under the BTO 
shade rule? 
 
Knowledge Gained or Anticipated: 
The solar component of the Eastside Riparian Shade/Temperature and Solar Radiation/Effective 
Shade projects (two components of one study) will determine if all available shade is actually 
being achieved with the current densiometer methodology. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps not yet identified. 
 
Are forest practices riparian prescriptions effective at protecting groundwater flow and 
temperature? 
 
Knowledge Gained or Anticipated: 
A conceptual model for potential impacts to groundwater temperature from forest practices was 
partially developed but never completed. 
 
Identified Gaps: 
There are no CMER projects currently designed to address the effectiveness of Forests and Fish 
riparian prescriptions in regard to protection of groundwater flow and temperature. 
 
Recommendations for Addressing Gaps: 
Further work could be focused on finishing the groundwater conceptual model in order to see 
where the areas of most sensitivity might be. CMER projects could then be designed to address 
the priority areas of sensitivity. Further literature reviews could also be conducted to determine 
those areas of sensitivity and/or impacts of forest practices on groundwater temperature and 
flow. 
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6.3.6 Hardwood Conversion Program (Effectiveness) 


Program Strategy 
The purpose of the Hardwood Conversion Program is to inform the FP HCP strategy for 
converting from hardwood to conifer-dominated riparian forest stands. These riparian stands may 
include a variety of hardwood species, though red alder (Alnus rubra) is typically the most 
common in western Washington. The presence of alder-dominated riparian stands on the 
landscape is often the result of past forest management practices, which historically did not 
always include replanting conifers after harvest or liberating conifers from nearby, more rapidly 
growing alder. 
 
Table 20 presents the critical questions and projects of the Hardwood Conversion Program. The 
program began by implementing an initial project (the Riparian Hardwood Conversion Project) 
to provide information for Policy about the effectiveness of hardwood conversion treatments to 
regenerate conifers successfully and about the economic costs and benefits of hardwood 
conversion. In response to comments on the study design, a component to examine stream 
temperature response was added to the project.  
 
In the spring of 2005, another project was initiated in response to a request from the Small Forest 
Landowners Advisory Committee working on a small forest landowner hardwood conversion 
template. This group requested information on the effect of hardwood conversion on stream 
temperature as a function of buffer width and stream length treated. In response to this request, 
WDOE submitted a proposal to CMER for the Hardwood Conversion Water Temperature 
Modeling Project. The project was carried out and is described below under WDOE Water 
Temperature Modeling Project. 


Table 20. Hardwood Conversion Program: Rule Group Critical Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 


Where and how should hardwood conversion projects be conducted, and what are the ecological outcomes? 


Program 
Research 
Questions 


How effective are different hardwood conversion treatments in 
reestablishing conifers in hardwood-dominated riparian stands? Riparian Hardwood 


Conversion Project Is hardwood conversion in riparian stands operationally feasible, and what 
are the economic costs and benefits of the hardwood conversion 
treatments? 


What effects do hardwood conversion treatments in riparian stands have on 
shade, stream temperature, and LWD recruitment? 


Riparian Hardwood 
Conversion Project - 
Temperature 
Component 
 
Annotated 
Bibliography: 
Riparian Hardwood 
Conversion 


What is the effect of hardwood conversion practices on stream temperature 
as a function of buffer width and length of stream treated? 


WDOE Water 
Temperature 
Modeling Project 







FY 2012 CMER WORK PLAN 


TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP 98 
Hardwood Conversion Program (Effectiveness) 


Riparian Hardwood Conversion Project  
Description: 
The Riparian Hardwood Conversion Project is a series of case studies at eight sites. Each site 
consists of landowner-designed and -implemented site-specific harvests of hardwood trees in 
riparian buffers. In each case, harvest is followed by replanting of conifers. Tree regeneration 
and current stand condition data are collected at each site. Data collection also includes 
surveying participating landowners to document their silvicultural strategies and the costs and 
benefits associated with each conversion. 
 
Status: 
Harvest has occurred at all sites, and post-harvest monitoring of regeneration is ongoing. In 
2011, it is anticipated that final (four years post-harvest) data collection will be completed at all 
of the eight sites. A draft interim report describing the pre-harvest and harvest silviculture, and 
costs and benefits of the harvests at each site, has been reviewed by CMER. This report is titled 
“The Draft Case Study Reports: Hardwood Conversion Study,” and the principal investigators 
are with Duck Creek Associates. Final review of the case study report will occur with this final 
report. Developing an outline for a summary report that synthesizes the results and findings from 
the eight case studies is ongoing. 
 
RSAG decided to revisit all eight sites in 2016 for a final assessment of the regeneration status 
(survival rates by species, heights, brush competition). These revisits are in response to concerns 
that four-year post-harvest stocking data are not adequate to reliably determine the likely future 
stocking levels at these sites. Results and analysis of data from these 2016 visits will be 
incorporated into the final case studies and summary report as addenda. 


Riparian Hardwood Conversion Project - Temperature Component  
Description: 
Stream temperatures were measured upstream and downstream and at 25-m intervals along 
stream reaches on eight sites in western Washington where hardwood conversion harvests 
occurred. These temperature measurements occurred before and after harvests. Pre-harvest data 
collection began in 2003, with the final post-harvest data collected in 2006. The minimum buffer 
width was 25 ft, but ranged from 25 ft to more than 100 ft. This project used the same study sites 
as the Riparian Hardwood Conversion Project and was contracted with WDFW.  
 
Status: 
The final report has been reviewed and approved by CMER. This report did not undergo ISPR. 
Data from the study will be archived for potential future analysis. 


Annotated Bibliography: Riparian Hardwood Conversion  
Description: 
The bibliography will assemble literature citations, including comments about the value and 
findings of each citation. This bibliography will describe the silviculture and effects of hardwood 
conversion on riparian functions, including shade, stream temperature, and nutrient inputs.  
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Status: 
After major revisions to the scope of the annotated bibliography during 2007 and 2008, RSAG 
requested in 2009 that CMER staff work to finish the bibliography. Work is ongoing. 


WDOE Water Temperature Modeling Project  
Description: 
This study used an existing stream temperature model and an existing shade model to explore the 
relative effect on stream temperature of different hardwood conversion strategies. The 
management strategies that were evaluated include a one-sided harvest with continuous 30-ft and 
50-ft buffers with treated stream lengths ranging from 500 to 1500 ft. A sensitivity analysis was 
performed on a range of stream conditions (width, flow, gradient, groundwater, and hyporheic 
flow).  
 
Status: 
A draft report was completed in 2006 and was reviewed and approved by CMER. The report was 
completed in 2007 and submitted to the Small Forest Landowners Advisory Committee, who 
forwarded the report on to Policy with a recommendation of no further action warranted at this 
time, while waiting for results from the Hardwood Conversion Temperature Project. 


Link to Adaptive Management 
The following section looks at the rule group critical question for the Hardwood Conversion 
Program. Knowledge gained or anticipated, identified gaps, and recommendations for addressing 
gaps are discussed for the critical question. “Knowledge gained” is only shown for projects with 
final reports that have been through the final review process and approved by CMER and Policy. 
For projects that are incomplete, “knowledge anticipated” is described. As identified in Table 20, 
there is only one rule group critical question for the Hardwood Conversion Program. Four 
program research questions were developed to more specifically answer the primary rule group 
critical question, and four projects have been designed to address these questions. The 
descriptions and status of those projects are listed in the section above. Of particular interest to 
the adaptive management program is the role of riparian stands at moderating stream 
temperatures and what the long- and short-term effects are to stream functions when harvesting 
hardwoods along streams. No conclusive results are currently available; CMER continues to 
investigate these questions. CMER is currently also investigating the costs and benefits of 
different silvicultural strategies that landowners use when converting hardwood riparian stands 
to conifer. As projects and associated final reports are completed within the program, this section 
will be updated to better address knowledge gained, identified gaps, and recommendations for 
addressing those gaps. 
 
Where and how should hardwood conversion projects be conducted, and what are the 
ecological outcomes? 
 
Knowledge Gained or Anticipated: 
Two studies have been completed in the Hardwood Conversion Program — the WDOE Water 
Temperature Modeling Project and the Hardwood Conversion Temperature Project. The final 
report from the WDOE Water Temperature Modeling Project states the following: 
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“Riparian buffer width, canopy cover, and harvest-unit length were the most 
important controls on stream heating. When a 500-ft harvest unit length and a 50-ft 
buffer were then applied to our model channel, the downstream temperature of the 
10-ft-wide stream increased 0.13°C relative to the upstream state. Temperature 
continued to rise as harvest unit length increased, with the 1500-ft-long unit showing 
the most change (+0.36°C, or approximately +0.12°C per 500 ft of harvest length). 
Wider buffers (75 ft), in contrast, continued to dampen temperature increases for the 
10-ft stream, even at a harvest unit length of 1500 ft. Results for the 20-ft-wide 
stream showed a similar pattern, but temperature increases in response to harvest unit 
length were higher: 0.15°C (500 ft) — 0.60°C (1500 ft), or about 0.18°C per 500 ft of 
harvest length. Temperature of the 10-ft-wide stream was more sensitive to buffer 
width than the 20-ft-wide stream. In contrast, all buffer scenarios cooled the 20-ft-
wide stream less effectively, with predicted downstream temperatures converging 
somewhat when harvest unit length reached 1000 ft. Inferences vary depending on the 
shade curve used. Overall, results indicated that for the stream scenarios analyzed, 
riparian vegetation and harvest unit length exerted greatest control on stream 
temperature at lower flow rates. Conditions favoring high daily maximum stream 
temperatures include: shallow and wide streams, north-south channel orientation, low 
groundwater influx or hyporheic exchange with the channel, and low gradient.” 


 
The report also states that: 
 


“Interpretation of these results should consider uncertainties associated with the shade 
and stream temperature models. Model assumptions and simplifications, estimation of 
internal model parameters, and input data influence the relative effects. Some 
important thermal phenomena acting over relatively short distances also were not 
modeled (for example, pool and riffle sequences, and complex surface and subsurface 
flow paths).” 


 
The Hardwood Conversion Temperature Project improved our understanding of longitudinal 
variability of temperature in small streams. It also provided insights to the design of future 
stream temperature studies.  
 
Identified Gaps: 
Questions about the response of stream temperatures to hardwood tree removal from riparian 
areas may still need to be addressed after the Temperature Component of the Riparian Hardwood 
Conversion Project is complete. Other data gaps that may need additional research include a 
better understanding of how riparian stand conditions and attributes affect the capacity of 
riparian areas to support FFR goals.  
 
Recommendations for Addressing Gaps: 
RSAG will use the results of the bibliography to develop hypotheses and to scope additional 
studies to address these issues.  
 







FY 2012 CMER WORK PLAN 


TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP 101 
Extensive Riparian Status and Trends Monitoring Program 


6.3.7 Extensive Riparian Status and Trends Monitoring Program 


Program Strategy 
The purpose of the Extensive Riparian Status and Trends Monitoring Program is to provide data 
needed to evaluate landscape-scale effects of implementing forest practices riparian prescriptions 
and to provide data needed by regulatory agencies to provide assurances that forest practices 
rules meet Clean Water Act requirements and achieve riparian resource objectives. Critical 
questions for the Extensive Riparian Status and Trends Monitoring Program are shown in Table 
21. The projects in this program will obtain an unbiased estimate of the distribution of stream 
temperature and shade and of riparian stand characteristics on Type F streams across FP HCP 
lands and, with resampling, will identify trends in these indicators over time.  
  
The Extensive Riparian Status and Trends Monitoring Program is stratified by region 
(eastside/westside) and by stream type (fish-bearing and perennial non-fish-bearing). 
Stratification at this coarse scale is necessary because riparian buffering strategy differs both for 
Type F/S (fish-bearing) and Type Np (perennial non-fish-bearing) streams and for eastern versus 
western Washington forestlands. Organizing the sampling effort into separate strata creates 
projects of a manageable size and allows project-specific adjustments in the sampling strategy 
and effort to leverage permitting of sample sites and related data collection among other 
concurrent riparian studies. This program ranked first among the three CMER extensive 
monitoring programs.  
 
A study design for the entire Extensive Riparian Status and Trends Monitoring Program was 
developed by RSAG. RSAG is currently implementing the temperature monitoring component 
while further developing the vegetation monitoring component methodology. 
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Table 21. Extensive Riparian Status and Trends Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
What is the current status of riparian conditions and functions in Type F and S streams on a regional scale, and 
how are conditions changing over time? 


Program 
Research 
Questions 


What is the distribution of maximum summer 
stream temperature and 7-day mean maximum 
daily water temperature on FP HCP lands, and 
how is the distribution changing over time as the 
forest practices prescriptions are implemented? 


Extensive Riparian Status and Trends 
Monitoring - Temperature, Type F/S Westside  
 
Extensive Riparian Status and Trends 
Monitoring - Temperature, Type F/S Eastside 


What proportion of stream length on FP HCP 
lands meets specific benchmarks for water 
temperature, and how is the proportion changing 
over time as the forest practices prescriptions 
are implemented? 
What are current riparian stand attributes on FP 
HCP lands, and how are stand conditions 
changing over time as the forest practices 
prescriptions are implemented? 


Extensive Riparian Status and Trends 
Monitoring - Vegetation, Type F/S Westside 
 
Extensive Riparian Status and Trends 
Monitoring - Vegetation, Type F/S Eastside 


What proportion of westside Type F/S stream 
length on FP HCP lands meet DFC basal area 
performance targets, and how is the proportion 
changing over time as the forest practices 
prescriptions are implemented? 
What proportion of eastside Type F/S stream 
length on FP HCP lands are within the eastside 
basal area ranges, and how is the proportion 
changing over time as the forest practices 
prescriptions are implemented? 


 


Extensive Riparian Status and Trends Monitoring - Temperature, Type F/S Westside 
Description: 
This project is intended to develop unbiased estimates of the frequency distribution of Type F 
and S stream temperatures across FP HCP lands in western Washington. Stream temperatures are 
monitored using recording thermographs at upstream and downstream locations; air temperature 
is monitored using a recording thermograph at the stream reach. Along with stream temperature 
measurements, shade, riparian vegetation type, LWD, and several channel measurements are 
collected.  
 
Status: 
This project is being implemented simultaneously with the westside Type Np project. 
Approximately 60 sites were sampled over the 2008–2009 summer seasons. A draft report 
covering both years of sampling has been reviewed by RSAG and is currently in CMER review. 
RSAG is currently consulting with scientists from the Environmental Protection Agency on the 
design (timing and intensity) of further monitoring efforts. Continuation of this project will await 
these recommendations. 
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Extensive Riparian Status and Trends Monitoring - Temperature, Type F/S Eastside 
Description: 
This project is intended to develop unbiased estimates of the frequency distribution of Type F 
and S stream temperatures across FP HCP lands in eastern Washington. Stream temperatures are 
monitored using recording thermographs at upstream and downstream locations; air temperature 
is monitored using a recording thermograph at the stream reach. Along with stream temperature 
measurements, shade, riparian vegetation type, LWD, and several channel measurements are 
collected.  
 
Status: 
Approximately 50 sites were sampled over the 2007–2008 summer seasons. A draft report 
covering both years of sampling has been reviewed by RSAG and CMER and is currently in 
ISPR.  


Extensive Riparian Status and Trends Monitoring - Vegetation, Type F/S Westside and 
Eastside Projects 
Description: 
The Type N and Type F/S eastside and westside studies will be performed concurrently. These 
projects will assess riparian conditions in randomly selected Type N, F, and S stream reaches 
across FP HCP lands in the state in order to estimate conditions statewide. The vegetation 
assessment component will use aerial photography evaluation methods and is not dependent on 
fieldwork to implement. All vegetation assessment is expected to occur once the methodology 
has been finalized. Existing data from other riparian projects will be used to help calibrate that 
effort and also to validate results of the remote-sensing characterization. The plan is to assess 
conditions at the same sites used in the temperature study and to use the ground data collected in 
that study (as well as any other riparian studies) as verification for aerial photo interpretations.  
 
Status: 
A study design has not been completed. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Extensive Riparian Status 
and Trends Monitoring Program. Knowledge gained or anticipated, identified gaps, and 
recommendations for addressing gaps are discussed for each critical question. The rule group 
critical questions are listed in bolded italics. “Knowledge gained” is only shown for projects with 
final reports that have been through the final review process and approved by CMER and Policy. 
For projects that are incomplete, “knowledge anticipated” is described. Of the four projects in 
this program, only the Westside Type F/S Status and Trends Temperature and Eastside Type F/S 
Status and Trends Temperature projects are being implemented. The vegetation monitoring 
project study design has yet to be fully developed. As projects and associated final reports are 
completed within this program, this section will be updated to better address knowledge gained, 
identified gaps, and recommendations for addressing those gaps. 
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What is the distribution of maximum summer stream temperature and 7-day mean maximum 
daily water temperature on FP HCP lands, and how is the distribution changing over time as 
the forest practices prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The draft report for the Eastside Type F/S Status and Trends Temperature Project provides an 
estimate of the frequency distribution of stream temperature across eastside Type F/S streams on 
FFR lands and, because the project spanned two summers, an estimate of interannual variability. 
This project also provides an estimate of the current conditions of riparian shade and water 
temperature.  
 
The draft report for the Westside Type F/S Status and Trends Temperature Project provides an 
estimate of the frequency distribution of stream temperature across westside Type F/S streams on 
FFR lands and, because the project spanned two summers, an estimate of interannual variability.  
 
Identified Gaps: 
Phase 1 of the Type F/S Status and Trends Temperature projects (both Westside and Eastside) 
does not address the trends in water temperature over time nor can it evaluate the antidegradation 
standard. Phase 2 (repeated sampling over time) of this study will inform the trend question. 
Small forest landowners were underrepresented in the sample.  
 
Recommendations for Addressing Gaps: 
Phase 2 of this project will include repeated sampling over time to estimate the trends in stream 
temperatures. The implications of underrepresentation of small forest landowners will be 
assessed. If the results of the assessment indicate that greater participation of small forest 
landowners is necessary to meet study objectives, a concerted effort at outreach and 
communication will be required.  
 
What proportion of stream length on FP HCP lands meets specific benchmarks for water 
temperature, and how is this proportion changing over time as the forest practices 
prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The frequency distributions of stream temperature for eastside and westside FFR lands can be 
used to estimate the proportion of stream length meeting a specific temperature criterion at this 
time.  
 
Identified Gaps: 
The Type F/S Status and Trends Temperature projects do not address the trends in water 
temperature over time nor can they evaluate the antidegradation standard. Phase 2 (repeated 
sampling over time) of these projects will inform the trend question. It is also limited in 
addressing water temperatures on small forest landowners’ property, because small forest 
landowners were underrepresented in the sample. 
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Recommendations for Addressing Gaps: 
Phase 2 of this project will include repeated sampling over time to estimate the trends in stream 
temperatures. The implications of underrepresentation of small forest landowners will be 
assessed. If the results of the assessment indicate that greater participation of small forest 
landowners is necessary to meet study objectives, a concerted effort at outreach and 
communication will be required.  
 
What are current riparian stand attributes on FP HCP lands, and how are stand conditions 
changing over time as the forest practices prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The vegetation monitoring project does not yet have an approved sampling design. However, this 
project will be designed to assess riparian conditions in randomly selected Type F and S stream 
reaches across FP HCP lands in the state in order to estimate conditions statewide. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
What proportion of westside Type F/S stream length on FP HCP lands meet DFC basal area 
performance targets, and how is the proportion changing over time as the forest practices 
prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The vegetation monitoring project does not yet have an approved sampling design. However, this 
project will be designed to assess riparian conditions in randomly selected Type F and S stream 
reaches across FP HCP lands in the state and how those conditions change over time. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
What proportion of eastside Type F/S stream length on FP HCP lands are within the eastside 
basal area ranges, and how is the proportion changing over time as the forest practices 
prescriptions are implemented? 
 
Knowledge Gained or Anticipated: 
The vegetation monitoring project does not yet have an approved sampling design. However, this 
project will be designed to assess riparian conditions in randomly selected Type F and S stream 
reaches across FP HCP lands in the state and how those conditions change over time. 
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Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 







FY 2012 CMER WORK PLAN 


TYPE F RIPARIAN PRESCRIPTIONS RULE GROUP 107 
Intensive Monitoring/Cumulative Effects Program 


6.3.8 Intensive Monitoring/Cumulative Effects Program 


Program Strategy 
Intensive monitoring is watershed-scale research designed to evaluate the cumulative effects of 
multiple forest practices and to provide information that will improve our understanding of 
causal relationships and the biological effects of forest practices rules on aquatic resources 
(validation monitoring). The evaluation of cumulative effects of multiple management actions on 
a system requires an understanding of how individual actions influence a site and how those 
responses propagate through the system. This sophisticated level of understanding can only be 
achieved with an intensive, integrated monitoring effort. Evaluating biological responses is 
similarly complicated, requiring an understanding of how various management actions interact to 
affect habitat conditions and how aquatic organisms respond to these habitat changes. This 
program was identified in the Monitoring Design Team (MDT) Report (MDT, 2002) as an 
essential component of an integrated monitoring program. CMER is in the process of scoping its 
intensive monitoring needs but currently has not finalized a strategy for the Intensive 
Monitoring/Cumulative Effects Program. Contacts with outside programs with similar interests 
in intensive monitoring (such as the state’s Intensively Monitored Watersheds Program) are 
being pursued to identify opportunities for collaboration.
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6.4 CHANNEL MIGRATION ZONE RULE GROUP 


Rule Overview and Intent 
The channel migration zone (CMZ) is an area within a river or stream valley where the active 
channel is prone to move laterally. The intent of the CMZ rule is to maintain riparian forest 
functions (e.g., woody debris recruitment, bank reinforcement, shade, and litter) along migrating 
channels, in their present or future location. No timber harvest, salvage, or road construction 
(except for road crossings) is allowed within CMZs without an alternate plan that specifies the 
conditions that will provide equal and overall effective protection of public resources as 
described in the forest practices rules and the Forest Practices Act.  


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Same as for Type F riparian prescriptions (see Section 6.3). 
 
Performance Targets: 


• Same as for Type F riparian prescriptions (see Section 6.3). 


Rule Group Strategy 
The strategy for the CMZ Rule Group is intended to answer a set of critical questions that 
address uncertainties concerning CMZ delineation and effectiveness (Table 22). The first 
question arises from the need to identify and delineate the CMZ so that the prescriptions can be 
implemented as intended. The rule assumes that the CMZ can be identified and that the extent of 
the CMZ can be and will be consistently delineated by landowners. This assumption has high 
uncertainty because, although many CMZs are relatively easy to recognize, their boundaries are 
difficult to define in the field. Incorrect delineation of the CMZ edge results in incorrect 
placement of the adjacent riparian management zone (RMZ), making it potentially vulnerable to 
channel disturbance.  
 
The second question addresses the future patterns of channel migration. The CMZ rule is based 
on the assumption that the area subject to channel migration during the last 100 years is the same 
area that will be subject to channel migration during the next 100 years. A high level of 
uncertainty exists for this assumption because changes in land use and other factors (i.e., in 
channel wood, sediment, and flow) during the next 100 years could change the frequency of 
channel avulsion (the most common form of channel migration in forested conditions). 


Table 22. CMZ Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program 
Names 


Task Type SAG 


What field/map criteria allow consistent, repeatable 
delineation of the CMZ lateral boundaries (“edge”)? 


CMZ 
Delineation 
Program 


Rule Tool UPSAG 


Will the physical processes that drive channel migration 
change appreciably due to the application of forest 
practices rules? 


CMZ 
Validation 
Program 


Intensive UPSAG 
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6.4.1 CMZ Delineation Program  


Program Strategy 
The purpose of the CMZ Delineation Program is to assess the available methods and criteria for 
accurately identifying and delineating CMZs. The program will develop materials and 
procedures to aid field managers in the consistent and accurate delineation of CMZs. It consists 
of two projects. The first would provide a screening tool to locate areas with potential CMZs, 
and the second would provide a methodology to accurately delineate their boundaries once 
located. The program is not being actively developed because of its low ranking in the CMER 
priority list.  


Table 23. CMZ Delineation Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names 


What field/map criteria allow consistent, repeatable 
delineation of the CMZ lateral boundaries (“edge”)? 


CMZ Screen and Aerial Photograph Catalog Project and 
CMZ Boundary Identification Criteria Project 
 
Consistency and Accuracy of CMZ Boundary 
Delineations 


 


CMZ Screen and Aerial Photograph Catalog Project and CMZ Boundary Identification 
Criteria Project  
Description: 
The need for the CMZ delineation project, which was outlined in the 2005 work plan, may have 
been resolved with the recent revision of the Forest Practices Board Manual for CMZs (i.e., 
Section 2), which provides more detailed guidance.  
 
Status: 
Aside from the preliminary scoping, no CMER work on these topics has been proposed. 


Consistency and Accuracy of CMZ Boundary Delineations 
Description: 
The recent development of revised CMZ delineation guidelines (i.e., Board Manual, Section 2) 
leaves open questions as to whether new methods result in accurate and consistent CMZ 
delineations. Although this project has not yet been scoped, it would likely involve field 
evaluation of a sample of CMZ delineations.  
 
Status: 
Not yet scoped. This issue may be included in the DNR Forest Practices Compliance Monitoring 
Program. 
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Link to Adaptive Management 
This section will be completed when this program is further developed. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps: 
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6.4.2 CMZ Validation Program (Intensive) 


Program Strategy 
There is general interest in learning how the protection and recovery of mature forests in CMZs 
will influence channel migration rates, aquatic habitat formation, and other functions. These 
questions could presumably be addressed by field and/or remote-based (photos, LIDAR) studies. 
Such issues have never been elevated among CMER priorities and thus no studies have been 
scoped to date. 


Table 24. CMZ Validation Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names 
Will the physical processes that drive channel migration 
change appreciably due to the application of forest 
practices rules? 


No projects scoped at this time 


 


Link to Adaptive Management 
This section will be completed when this program is further developed. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps: 
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6.5 UNSTABLE SLOPES RULE GROUP  


Rule Overview and Intent 
The FP HCP goal for the management of potentially unstable slopes is to prevent forest practices 
from increasing or accelerating mass wasting (landslides) beyond the naturally occurring rates. 
The intent of the goal and its related rules is to protect water quality and aquatic habitat by 
minimizing sediment delivery from management-related increases in mass wasting. 
 
The rules assume that (1) the administrative process of identifying, reviewing, and regulating 
forest practices on potentially unstable slopes will maintain a naturally occurring rate of mass 
wasting following forest practices; (2) implementation of the unstable slopes prescriptions will 
achieve the Schedule L-1 resource objectives of clean water and substrate and will maintain 
channel-forming processes; and (3) implementation of the unstable slopes prescriptions will meet 
FP HCP landscape-scale performance targets (there are no site-scale targets). 
 
The forest practices rules’ default protective measure for potentially unstable slopes is 
avoidance. The rule protection strategy begins with definition of unstable landforms and the 
identification of unstable slopes. The strategy then is either to avoid the area or conduct a risk 
evaluation through the State Environmental Protection Act (SEPA) process. The rule protection 
strategy relies on the ability of forest managers and regulators to recognize and mitigate for 
unstable slopes within the forest practices application (FPA) and approval process. If forest 
practices are planned on potentially unstable slopes, the FPA process includes a SEPA review.  
 
The correct identification and assessment of unstable slopes is achieved by the rules defining 
unstable landforms at a statewide level and DNR regions defining regional unstable landforms 
using local knowledge. As further protection, a specific forest practices rule relates to timber 
harvest on the groundwater recharge areas of deep-seated landslides in glacial sediments.  


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Sediment: Provide clean water and substrate and maintain channel-forming processes by 
minimizing to the maximum extent practicable the delivery of management-induced 
coarse and fine sediment to streams (including timing and quantity) by protecting stream 
bank integrity, providing vegetative filtering, protecting unstable slopes, and preventing 
the routing of sediment to the streams. 


 
Performance Targets: 


• Road-related: Virtually none triggered by new roads; favorable trend on old roads. 
• Timber harvesting–related: No increase over natural background rates from harvest on a 


landscape-scale on high-risk sites. 
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Rule Group Strategy 
Table 25 contains critical questions for the Unstable Slopes Rule Group and identifies a series of 
programs to address them. The strategy is to immediately implement an unstable-landform 
identification program to address the first two critical questions, and then to design and 
implement mass wasting effectiveness monitoring and validation programs to assess the 
effectiveness of landform recognition and mitigation at various scales. All effectiveness, 
extensive, and intensive tasks are administered by UPSAG; rule tools are administered by DNR 
in collaboration with UPSAG. 


Table 25. Unstable Slopes Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Names Task Type SAG 
What screening tools can be developed to assist in 
the identification of potentially unstable landforms 
that minimize the omission of potentially unstable 
landforms? 


Unstable Landform 
Identification 
Program 


Rule Tool UPSAG 


Does harvesting of the recharge area of a glacial 
deep-seated landslide promote its instability? 


Glacial Deep-Seated 
Landslides Program Rule Tool UPSAG 


Are unstable landforms being correctly and 
uniformly identified and evaluated for potential 
hazard? 
 
How does the rate of landsliding on managed lands 
compare to an estimate of the natural (background) 
rate? 
 
Are the forest practices unstable-landform rules 
reducing the rate of management-induced 
landsliding at the landscape scale? 
 
Are the mass wasting prescriptions and mitigation 
measures effective in preventing landslides from 
roads and harvest units? 
 
Does windthrow on mass wasting buffers (leave 
areas) increase mass wasting? 


Mass Wasting 
Effectiveness 
Monitoring Program 
 


Effective- 
ness 
 


UPSAG 


What levels of cumulative sediment inputs are 
harmful to aquatic resources at the basin scale? 


Mass Wasting 
Validation Program Intensive UPSAG 
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6.5.1 Unstable Landform Identification Program (Rule Tool) 


Program Strategy 
The purpose of the Unstable Landform Identification Program is to provide a set of screening 
tools to identify forested areas containing potentially unstable slopes and to focus field 
verification activities on potential problem areas, thereby improving our ability to avoid them.  
 
The management strategy for regulating forest practices on unstable slopes consists primarily of 
an administrative process for identifying and reviewing forest practices on potentially unstable 
slopes. The main elements include defining and screening unstable slopes and improvements to 
the SEPA process. The success of the management strategy for unstable slopes is dependent on 
early recognition of potentially unstable slopes by forest managers in order to avoid or mitigate 
the hazards posed by them. The projects in this program are specifically referenced in the FP 
HCP as necessary for implementing forest practices that meet resource objectives. 
  
This program consists of five projects that provide statewide information on the distribution of 
unstable landforms. Two projects are completed, one was underway but is now on hold due to 
budget constraints, one is partially completed and has been on hold, and one has not yet been 
started. Because the projects consist of the development of screening tools that are used for 
information only and not as regulatory tools, we do not anticipate that program results will 
require Policy action. 


Table 26. Unstable Landform Identification Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


What screening tools can be developed to assist in the 
identification of potentially unstable landforms that 
minimize the omission of potentially unstable 
landforms? 


Shallow Rapid Landslide Screen for GIS Project 
Technical Guidelines for Geotechnical Reports Project 
Regional Unstable Landforms Identification Project 
(RLIP)  
Landform Hazard Classification System and Mapping 
Protocols Project  
Landslide Hazard Zonation Project  


 


Shallow Rapid Landslide Screen for GIS Project  
Description: 
This project has three phases. The first phase of this project compared different slope stability 
models. Based on the results of that study, Policy directed DNR to develop a GIS-based screen 
of modeled slope stability based on DEM topography for the westside. This first phase was 
completed in 2001 and was released as TFW Report 118 titled, “Comparison of GIS-Based 
Models of Shallow Landsliding for Application to Watershed Management.” The second phase 
produced a modeled slope stability screen, which is available on the DNR forest practices 
website. A third phase has been proposed to identify topographic model(s) appropriate for 
similar mapping on the eastside. This phase is on hold while the Landslide Hazard Zonation 
(LHZ) Project is being conducted. Should the LHZ Project not complete mapping of the eastside, 
the eastside GIS screen could be used to create a complete coverage.  
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Status:  
Phase 1 — Complete. 
Phase 2 — Complete. 
Phase 3 — On hold. 


Technical Guidelines for Geotechnical Reports Project  
Description: 
This project develops technical guidelines for geotechnical reports used in the SEPA review 
process. The guidelines include identification of appropriate analytical tools and techniques 
appropriate for different projects and at different scales.  
 
Status: 
Complete. 


Regional Unstable Landforms Identification Project (RLIP)  
Description: 
This completed project provided a coordinator to work with Timber, Fish and Wildlife (TFW) 
cooperators within each DNR region in order to identify unstable landforms that do not meet the 
statewide landform descriptions. Its results also serve as an interim screen for deep-seated 
landslides by identifying lithologies that promote deep-seated landslides; however, the project 
did not actually map individual deep-seated landslides but rather the areas where they occur in 
abundance. The information created by the RLIP was recommended by UPSAG and CMER to 
be incorporated into the LHZ Project. In 2005, data from this project were placed into the hazard 
zones spatial database, which is used by DNR for classifying applications and by the LHZ team 
as preexisting work that they incorporate into their studies. 
 
Status:  
Complete. 


Landform Hazard Classification System and Mapping Protocols Project  
Description: 
This project developed a detailed protocol to be used to map landslides and potentially unstable 
landforms in a consistent manner, leading to the assignment of hazard to unstable slopes in the 
forested environment. This project was completed in 2004; the protocol has subsequently been 
used for the implementation of the LHZ Project (described below) and by state lands geologists 
for large blocks of land under state ownership. 
 
Status: 
This project was completed in 2004 and has been utilized in the LHZ Project. 


Landslide Hazard Zonation (LHZ) Project  
Description: 
This is a multiphase project. During Phase 1, all mass wasting modules from completed 
watershed analyses and other information on unstable landforms, landslides, and unstable slopes 
were collected and compiled in a GIS database. This database has been made available for free 
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download to the public and is utilized as a screening tool in the Forest Practices Application 
process. During Phase 2, mass wasting modules from incomplete watershed analyses were either 
finished, reviewed, and added to the database or were rejected. During Phase 3, the protocol was 
being implemented at the watershed scale following a list of priority watersheds based on 
presence of steep slopes and FP HCP lands. The Landslide Hazard Zonation (LHZ) Project has 
been suspended due to budgetary constraints. There were 22 watershed administrative units 
(WAUs) identified as priorities for the LHZ Project; these represent incomplete watershed 
analyses. Of these 22 watershed analyses, nine were never completed within the LHZ Project. If 
and when funding is available, priorities will be reassessed, as 33 of the original priority WAUs 
for watershed analyses have not been completed. 
 
Status:  
Phase 1 — Complete. 
Phase 2 — Complete. 
Phase 3 — On hold waiting for additional funding. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Unstable Landform 
Identification Program. Knowledge gained or anticipated, identified gaps, and recommendations 
for addressing gaps are discussed for each critical question. The rule group critical questions are 
listed in bolded italics. “Knowledge gained” is only answered for projects with final reports that 
have been through the final review process and approved by CMER and Policy. For projects that 
are incomplete, “knowledge anticipated” is described. For this program, there are five CMER 
projects (see Table 26) that address one critical question. As projects and associated final reports 
are completed within this program, this section will be updated to better address knowledge 
gained, identified gaps, and recommendations for addressing those gaps. 
 
What screening tools can be developed to assist in the identification of potentially unstable 
landforms that minimize the omission of potentially unstable landforms? 
 
Knowledge Gained or Anticipated: 
This program has satisfied the requirements of the critical question in that four of the projects 
have been completed and are in daily use and are appreciated by not only the DNR Forest 
Practices Division but by the TFW community at large. These projects are being used as follows: 


1. The Shallow Rapid Landslide Screen is used by all DNR regions in screening FPAs for 
classification. Geologists and forest engineers use this screen as a first cut to determine if 
further investigation is needed. It has been considered for use in other CMER projects, 
such as the Post-Mortem Project, as the basis of particular statistical analyses. 


2. The Technical Guidelines for Geotechnical Reports are being used in all submitted 
Class IV special reports. Having a standard for reports is vital to the consistency of the 
review process.  


3. The Landform Hazard Classification System and Mapping Protocols Project is the 
written and accepted protocol for the Landslide Hazard Zonation (LHZ) Project. These 
LHZ protocols are designed to ensure that all the final documents are consistent and 
comparable. 
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4. The results of the Regional Unstable Landforms Identification Project have been 
rolled into the LHZ hazard areas. Copies of reports on all identified regional landforms 
are used in each DNR region, and the Forest Practices Division maintains the originals.  


5. The Landform Hazard Zonation (LHZ) Project has been completed. The protocol was 
used to complete 59 WAUs within the LHZ Project. Due to a suspension of legislative 
funding in July 2009, completion of LHZ WAUs have been postponed. 
 


Identified Gaps: 
New LIDAR digital elevation models are supplanting the use of the Shallow Rapid Landslide 
Screen, commonly known as SLPSTB, which will become obsolete if not updated. 
 
The other identified gap is the completion of the remaining WAUs for the LHZ Project. 
Depending on prioritization of protocols, there may be another 30–33 WAUs that could be 
assessed by the LHZ process. The prioritization criteria will need to be designed and approved 
by the larger TFW community when funding is reestablished in the future. If there are at least 
three people funded for this project, it is predicted that nine WAUs could be completed per year 
if the protocol is strictly adhered to. Funding would have to be provided for three to four years. 
 
Recommendations for Addressing Gaps: 
As LIDAR becomes available across the state, an updated shallow rapid screening tool should be 
developed. 
 
Completing the unfinished LHZ WAUs is the only gap that exists, and this issue will be 
addressed when adequate funding is reestablished by the legislature. 
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6.5.2 Glacial Deep-Seated Landslides Program (Rule Tool) 


Program Strategy  
The purpose of the Glacial Deep-Seated Landsides Program is to develop science, tools, and/or 
guidance for assessing the resource impact potential of deep-seated landslides in glacial 
sediments resulting from changes in groundwater hydrology during and after timber harvest in 
the landslide recharge area. Each of the five listed projects develops tools or science that help us 
address the critical question, “Does harvesting of the recharge area of a glacial deep-seated 
landslide promote its instability?”  
 
Recent Developments: 
At the budget retreat in 2006, Policy requested that UPSAG investigate pathways to resolve 
difficulties in the application of rules governing timber harvest on groundwater recharge areas of 
deep-seated landslides. In 2007, UPSAG hired a contractor to provide assistance in scoping 
several alternative studies. UPSAG evaluated the scoped projects and presented their findings to 
CMER in the fall of 2007. When there is time available, UPSAG plans to develop 
recommendations about these three scoped projects and about a fourth project and will present 
them to CMER and Policy. These four potential projects and one completed project are described 
below. 


Table 27. Glacial Deep-Seated Landslides Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 


Does harvesting of the recharge area of a glacial deep-
seated landslide promote its instability? 


Model Evapo-Transpiration in Deep-Seated Landslide 
Recharge Areas Project  
Evapo-Transpiration Model Refinement Project 
Landslide Classification Project 
Groundwater Recharge Modeling Project 
Board Manual Revision Project 


 


Model Evapo-Transpiration in Deep-Seated Landslide Recharge Areas Project  
Description: 
This completed project developed an analytical model for assessing the evapo-transpiration 
changes resulting from timber harvest. The model was intended to be applied to timber harvest 
within the recharge area of deep-seated landslides in glacial sediments. The model has been 
developed but was not directly validated and refined because of insufficient field data to verify 
model parameters. As such, UPSAG and CMER did not recommend a policy change, even 
though the results of the model suggest that there is likely a significant, detectible change in 
water availability when converting an entire groundwater recharge area from mature forest to a 
clear-cut. A follow-up validation/refinement study could be pursued as a second phase, as 
described below. 
 
Status:  
Complete. 
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Evapo-Transpiration Model Refinement Project 
Description: 
This potential project would use fine-scale meteorological data to validate or refine the evapo-
transpiration model developed previously and would develop materials to facilitate application of 
the model. UPSAG presently recommends that this project not be pursued due to the low 
likelihood that fundamental scientific uncertainties will be resolved.  
 
Status: 
Scoped and on hold. 


Landslide Classification Project 
Description: 
This potential project would categorize the common stratigraphic and geomorphic situations 
present among deep-seated landslides in glacial sediments to hypothetically evaluate which 
situations are most sensitive to changes in groundwater produced by upslope timber harvest. 
UPSAG recommends that this project, in its present form, not be pursued. However, this project 
may be more attractive if expanded to include an empirical component that evaluates movement 
of active landslides where harvest occurred in the groundwater recharge area. With CMER and 
Policy support, UPSAG could further scope a revised version of this study as time and resources 
allow. 
 
Status: 
Scoped and on hold. 


Groundwater Recharge Modeling Project 
Description: 
This potential project would use groundwater modeling to determine whether there are ways of 
evaluating which parts of the groundwater recharge zone are most influential on landslide 
movement. This project might be useful if modeling efforts were focused on the common and 
probably sensitive types of stratigraphic and geomorphic situations as might be identified by the 
Landslide Classification Project.  
 
Status:  
Scoped and on hold. 


Board Manual Revision Project 
Description: 
This potential project would involve revising the Forest Practices Board Manual (Section 16) to 
more clearly describe which deep-seated landslides are at risk and what intensity of study is 
required by the activity level of the landslide described by the groundwater recharge rule. This 
project would not require additional science but would use the expertise of geologists that have 
extensive experience with deep-seated landslides. It would not require contractors but would 
require input from Policy and regulatory personnel. UPSAG will recommend that this project be 
conducted at the time the recommendations about the three scoped projects are presented. 
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Status:  
On hold. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Glacial Deep-Seated 
Landslides Program. Knowledge gained or anticipated, identified gaps, and recommendations for 
addressing gaps are discussed for each critical question. The rule group critical questions are 
listed in bolded italics. “Knowledge gained” is only answered for projects with final reports that 
have been through the final review process and approved by CMER and Policy. For projects that 
are incomplete, “knowledge anticipated” is described. For this program, there are five CMER 
projects (see Table 27) that address one critical question. The only project in this program that 
has been completed and approved by CMER is the Model Evapo-Transpiration in Deep-Seated 
Landslide Recharge Areas Project. As projects and associated final reports are completed within 
this program, this section will be updated to better address knowledge gained, identified gaps, 
and recommendations for addressing those gaps. 
 
Does harvesting of the recharge area of a glacial deep-seated landslide promote its instability? 
 
Knowledge Gained or Anticipated: 
The knowledge gained for the one completed and approved CMER project (Model Evapo-
Transpiration in Deep-Seated Landslide Recharge Areas Project) is a tool to assist in decision 
making about the harvest of groundwater recharge areas of glacial deep-seated landslides. What 
was learned during the development of the model was that winter evapo-transpiration is a 
potentially significant component of the annual water balance of an evergreen needle-leaf forest 
and may be significant also for nonforest vegetation. The model results indicate that significant 
hydrologic effects could result from forest-to-shrub conversion and that these effects are likely to 
be in a direction that is unfavorable for slope stability and, conversely, unlikely to be in a 
direction that favors increased slope stability. 
 
Identified Gaps: 
Further development of the model as a screening tool is not recommended until after the 
hypothetical linkage between forest practices and wet-season groundwater storage is empirically 
substantiated. The proposed research should determine the harvest-groundwater storage effect in 
several basins where glacial sediments and climate are the most conducive to such effect. If no 
effect appears in these basins, then the conclusion can be drawn that no effect is likely to be 
found in any basin dominated by glacial sediments. The model may be useful for finding suitable 
sites for such experiments. 
 
Recommendations for Addressing Gaps: 
Near-term research efforts should focus on making empirical determinations of the degree to 
which (1) cumulative winter evapo-transpiration within the forest is significant, (2) vegetation 
conversion results in a significant decrease in cumulative winter evapo-transpiration, and (3) 
groundwater storage levels are changed. In addition, typical values of the aquifer parameter for 
different types of glacial lacustrine deposits must be determined for use in the hydrogeologic 
portion of the model. 
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6.5.3 Mass Wasting Effectiveness Monitoring Program  


Program Strategy 
The purpose of the Mass Wasting Effectiveness Monitoring Program is to assess the degree to 
which implementation of the forest practices rules is preventing or avoiding an increase in 
landsliding beyond natural background levels. The Mass Wasting Effectiveness Monitoring 
Program will address the critical question that defines the program: “Are the mass wasting 
prescriptions effective in meeting the performance targets?” The strategy is to (1) evaluate the 
effectiveness of identifying unstable slopes for applying prescriptions (avoidance or mitigation); 
and (2) evaluate effectiveness at two scales, the landscape scale (extensive monitoring) and the 
site scale (effectiveness monitoring).  
 
Four projects are proposed. The first, Testing the Accuracy of Unstable Landform Identification 
Project, has a completed study design in the review process but may be extensively rescoped and 
redrafted in response to Policy feedback and results of the Mass Wasting Effectiveness 
Monitoring Project. The second, Mass Wasting Effectiveness Monitoring Project (previously 
titled Mass Wasting Prescription-Scale Effectiveness Monitoring Project), is currently being 
implemented. The third, Mass Wasting Landscape-Scale Effectiveness Monitoring Project, has 
been preliminarily scoped and UPSAG plans to begin work on a study design in 2012. The 
fourth, Mass Wasting Buffer Integrity and Windthrow Assessment Project, is on hold. Table 28 
lists critical questions identified for the Mass Wasting Effectiveness Monitoring Program and the 
associated projects. 


Table 28. Mass Wasting Effectiveness Monitoring Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 
Are unstable landforms being correctly and uniformly identified 
and evaluated for potential hazard?  


Testing the Accuracy of Unstable Landform 
Identification Project 


Are the forest practices unstable slopes rules reducing the rate of 
management-induced landsliding at the landscape scale? 
 
Are the mass wasting prescriptions and mitigation measures 
effective in preventing landslides from roads and harvest units? 


Mass Wasting Effectiveness Monitoring 
Project 


How does the rate of landsliding on managed lands compare to 
an estimate of the natural (background) rate? 
 
Are the forest practices unstable-landform rules reducing the rate 
of management-induced landsliding at the landscape scale? 
 
Are the mass wasting prescriptions and mitigation measures 
effective in preventing landslides from roads and harvest units? 


Mass Wasting Landscape-Scale Effectiveness 
Monitoring Project 


Does windthrow on mass wasting buffers (leave areas) increase 
mass wasting? 


Mass Wasting Buffer Integrity and Windthrow 
Assessment Project 
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Testing the Accuracy of Unstable Landform Identification Project (aka Accuracy and Bias) 
Description: 
This project will test the degree of accuracy and lack of bias in the identification and delineation 
of rule-identified landforms, specifically: 


1. Are rule-identified landforms currently being uniformly recognized?  
2. Are some rule-identified landforms currently going unrecognized?  


 
Status: 
The study design has received preliminary CMER approval prior to ISPR submission. However, 
UPSAG may rescope and redraft the study in response to Policy feedback and results of the Mass 
Wasting Effectiveness Monitoring Project.  


Mass Wasting Effectiveness Monitoring Project (aka Post-Mortem) 
Description: 
This project is designed to statistically compare landslide rates among five harvest treatments 
and five road treatments. The treatments are sets of prescriptions associated with the period in 
which different forest practices rules were in effect. Given a storm event that produces a 
significant population of landslides, landslide data will be collected within 4-square-mile blocks, 
and all area encompassed by the block will be classified into one of the five harvest and five road 
treatments. Harvest and road landslides will be analyzed separately, and all analyses will be 
made relative to the block response. Tests will be conducted to determine whether there are 
differences in the density or volume of landslides associated with each of the harvest and road 
strata. The statistical design will answer two critical questions in Table 28: “Are the forest 
practices unstable slopes rules reducing the rate of management-induced landsliding at the 
landscape scale?” and “Are the mass wasting prescriptions and mitigation measures effective in 
preventing landslides from roads and harvest units?” The detailed data collection at individual 
landslides will be used to help evaluate the effectiveness of specific best management practices.  
 
ISPR of the study design was completed over the summer of 2007. UPSAG was revising the 
study design and asking for final CMER review when the landslide-producing December 2–3, 
2007, storm occurred. Final approval of the study design was given by CMER in January 2008. 
Policy and the Forest Practices Board approved moving forward with implementation in 
February 2008. UPSAG implemented this project in the spring of 2008. Additional data were 
incorporated into the study in the fall of 2009. The study is currently undergoing CMER review 
and is expected to be finalized in 2011. 
 
Status: 
The study is currently undergoing CMER review and is expected to be finalized in 2011. The 
report is expected to lead to at least one peer-reviewed journal publication, and the data are likely 
to be used for additional analyses. This project is administered by UPSAG. 


Mass Wasting Landscape-Scale Effectiveness Monitoring Project  
Description: 
This project will be designed to evaluate trends in the number and volume (or area) of landslides 
over time at the watershed scale using landslide inventory methods similar to those of watershed 
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analysis. In broad terms, the trend monitoring will include sites that sample statewide variability 
in the factors that control landslide occurrence. These sites will consist of tracts containing both 
FP HCP–regulated lands and other forestlands under no or less extensive management 
(representative of natural or background conditions). Landslide rates and volume fluxes from 
both will be compared. Data to infer status and trends may consist of an inventory of landslides 
using data collected through the Landslide Hazard Zonation Project, complemented with aerial 
photography, terrain, topographic, forest cover, and road network maps. During 2012, UPSAG 
will work to better understand how a study might be designed to isolate the mass wasting trends 
associated with the forest practices rules from the dynamic noise of the natural system.  
 
Status:  
Scoped and on hold. 


Mass Wasting Buffer Integrity and Windthrow Assessment Project  
Description: 
This project will be designed to test the effect of windthrow in mass wasting leave areas on 
overall landslide rates. There is a school of thought that suggests that mass wasting leave areas 
are especially prone to windthrow. If that is true, then mass wasting leave areas may be 
counterproductive for reducing sediment load to streams. However, downed timber from 
windthrow has been documented as being effective at slowing the rate of sediment movement on 
the hillslope. How these two divergent effects affect actual sediment yield to streams is not 
known.  
 
Status:  
There has been no action on this project, but site-specific buffer data collected during the Mass 
Wasting Effectiveness Monitoring Project may help UPSAG with future recommendations about 
this project. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Mass Wasting 
Effectiveness Monitoring Program. Knowledge gained or anticipated, identified gaps, and 
recommendations for addressing gaps are discussed for each critical question. The rule group 
critical questions are listed in bolded italics. None of the projects in this program have been 
completed and approved by CMER. The “Knowledge Gained or Anticipated” section represents 
anticipated knowledge only. For this program, there are four CMER projects (see Table 28) that 
address five different critical questions. The Testing the Accuracy of Unstable Landform 
Identification Project (aka Accuracy and Bias) has been referred back to Policy with questions 
that affect the study design. The study design should be completed in 2011. The Mass Wasting 
Landscape-Scale Effectiveness Monitoring Project has been scoped, but the study will not be 
designed until the Mass Wasting Effectiveness Monitoring Project (aka Post-Mortem) has been 
completed. The Mass Wasting Effectiveness Monitoring Project (aka Post-Mortem) is going 
through CMER review and should be forwarded to ISPR in early 2011. And finally, the Mass 
Wasting Buffer Integrity and Windthrow Assessment Project has been put on hold, and the study 
is most likely to be scoped within one of the existing Type N riparian projects. As projects and 
associated final reports are completed within this program, this section will be updated to better 
address knowledge gained, identified gaps, and recommendations for addressing those gaps. 
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Are unstable landforms being correctly and uniformly identified and evaluated for potential 
hazard? 
 
Knowledge Gained or Anticipated: 
The unstable slopes rules use the avoidance of harvest on potentially unstable slopes as a 
mitigation strategy. The original Schedule L-1 research priority from which the above critical 
question was developed can be interpreted in two ways: (1) The Testing the Accuracy of 
Unstable Landform Identification Project (aka Accuracy and Bias), as currently designed, will 
determine the degree to which rule-identified landforms are currently being recognized and 
avoided. It may also determine whether there is bias (positive or negative) in the amount of 
buffer left on those landforms. This study will help determine whether the current rule set is 
being implemented correctly, and it should identify measures that can be used to improve 
implementation. (2) The alternative interpretation, as recently put forth to CMER and Policy, is 
called the Criteria Interpretation. If the Criteria Interpretation is scoped and developed, efforts 
would focus on determining if the current rule-identified landforms, as defined in WAC, 
correctly identify all of the landforms that have a high risk of instability. Knowledge anticipated 
is the validation of the current rule-identified landforms and possibly the identification of 
additional potentially unstable landforms. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Recommendations have not yet been developed. 
 
How does the rate of landsliding on managed lands compare to an estimate of the natural 
(background) rate? 
 
Knowledge Gained or Anticipated: 
The Mass Wasting Landscape-Scale Effectiveness Monitoring Project will be designed to 
compare landslide rates in managed and unmanaged forests and to evaluate long-term trends in 
landslide rates in managed forests. UPSAG will begin work on the study design in 2012.  
 
Identified Gaps: 
The study has not been designed, so gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Recommendations have not yet been developed.  
 
Are the forest practices unstable slopes rules reducing the rate of management-induced 
landsliding at the landscape scale? 
 
Knowledge Gained or Anticipated: 
The Landscape-Scale Effectiveness Monitoring Project, which has not been scoped, will be 
necessary to address this question. The Mass Wasting Effectiveness Monitoring Project (aka 
Post-Mortem), currently in progress, is anticipated to inform elements of this, including the 
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effectiveness of current forest practices rules at reducing the rate of management-induced 
landslides, but it will not completely answer the question.  
 
Identified Gaps: 
The Post-Mortem Project is limited to landslides from a single storm in a portion of southwest 
Washington, which does not allow for inference to be made at the landscape level. Additional 
gaps have not yet been identified.  
 
Recommendations for Addressing Gaps: 
Recommendations have not yet been identified. 
 
Are the mass wasting prescriptions and mitigation measures effective in preventing landslides 
from roads and harvest units? 
 
Knowledge Gained or Anticipated: 
The Mass Wasting Effectiveness Monitoring Project (aka Post-Mortem) is expected to show how 
effective the current rules are with respect to roads and harvest units.  
 
Identified Gaps: 
The study has limitations that will be explained in the study report and summarized in this 
section once it has undergone additional technical review. 
 
Recommendations for Addressing Gaps: 
Additional data analysis and limited additional data collection may be necessary to address gaps, 
and may be undertaken in conjunction with Policy guidance.  
 
Does windthrow on mass wasting buffers (leave areas) increase mass wasting? 
 
Knowledge Gained or Anticipated: 
Although no study has been scoped on this question, the Mass Wasting Effectiveness Monitoring 
Project (aka Post-Mortem) included data collection about windthrow to potentially address this. 
However, because the Post-Mortem study area didn’t experience significant windthrow, a 
separate study will be needed.  
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Recommendations have not yet been developed. 







FY 2012 CMER WORK PLAN 


UNSTABLE SLOPES RULE GROUP 126 
Mass Wasting Validation Program (Intensive) 


6.5.4 Mass Wasting Validation Program (Intensive) 


Program Strategy 
No program strategy has been developed, but it is presumed that when UPSAG has time to work 
on this program that the efforts of the Monitoring Design Team will be a useful starting point. 


Table 29. Mass Wasting Validation Program: Applicable Rule Group Critical Questions with Associated 
Research Projects 


Rule Group Critical Questions Project Names 
What levels of cumulative sediment inputs are harmful 
to aquatic resources at the basin scale? No projects have been developed 


 


Link to Adaptive Management 
This program links to adaptive management by answering the biological “so what” about the 
effectiveness of the unstable slopes rules and about the mass wasting performance targets. While 
there is broad recognition that individual landslides have short- and perhaps medium-term 
biological impacts in the channels through which they travel, the FFR also acknowledges that 
landslides are a natural process on the landscape. The key objective of projects developed in this 
program will be to understand, at a watershed scale, the cumulative effects of different sediment 
loads in the context of rates of management-induced versus natural landslides. This section will 
be completed as the program is further developed.  
 
Knowledge Gained or Anticipated: 
The knowledge anticipated is the identification of biological thresholds from cumulative 
sediment levels in the context of rates of management-induced versus natural landslides and with 
respect to FFR performance targets. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Recommendations have not yet been developed.
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6.6 ROADS RULE GROUP 


Rule Overview and Intent 
The intent of the rules for roads is to protect water quality and riparian/aquatic habitat by 
minimizing sediment delivery to Type S, F, and N waters from road erosion and mass wasting, 
as well as minimizing changes in hillslope and stream hydrology due to roads. Fish passage at 
road crossing structures is treated as a separate rule group. The road rules protect water quality 
and riparian/aquatic habitats through prescriptions and road best management practices (BMPs).  
 
Implementation of these prescriptions through road maintenance and abandonment plans 
(RMAPs) is intended to minimize road surface sediment production and the hydrologic 
connection between the road system and the stream network, and the risk of road-related 
landslides caused by inadequately built and maintained roads. The road rules specify 
prescriptions for road construction, maintenance and abandonment, landings, and stream 
crossing structures. In addition, the Forest Practices Board Manual identifies BMPs for roads and 
landings. The rules required RMAPs for all forest roads to be developed by 2006 for large forest 
landowners and timed with timber harvest activity for small forest landowners. Mass wasting 
harvest rules also minimize management activities, including road construction, in landslide-
prone locations. Monitoring conducted under the Unstable Slopes Rule Group programs includes 
mass wasting associated with roads. The Roads Rule Group programs are primarily directed 
toward monitoring surface erosion and hydrologic disconnection. 
 
The basic assumptions of the road rules are the following:  


1. Implementation of road prescriptions will result in achieving FP HCP performance goals 
and resource objectives, including:  
a. Meeting water quality standards.  
b. Providing clean water and substrate, and maintaining channel-forming processes by 


minimizing the delivery of management-induced coarse and fine sediment to streams 
by protecting stream-bank integrity, providing vegetative filtering, protecting unstable 
slopes, and preventing the routing of sediment to streams and associated wetlands.  


c. Minimizing the effects of roads on surface and groundwater hydrologic regimes 
(magnitude, frequency, timing, and routing of stream flow). This will be 
accomplished by disconnecting road drainage from the stream network, preventing 
increases in peak flows causing scour, and maintaining the hydrologic continuity of 
wetlands.  


2. Assessment and planning using RMAPs is the best method to assure effective 
implementation of BMPs and this will achieve the above objectives. 


3. Roads differ in their degree and importance of impact to the resources of concern, and 
landowners and other Forests and Fish cooperators can identify and prioritize roadwork 
based on these differences.  


4. Appropriately identified BMPs are effective at achieving functional objectives. 
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Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Sediment: Provide clean water and substrate and maintain channel-forming processes by 
minimizing to the maximum extent practicable the delivery of management-induced 
coarse and fine sediment to streams (including timing and quantity) by protecting stream-
bank integrity, providing vegetative filtering, protecting unstable slopes, and preventing 
the routing of sediment to the streams. 


• Hydrology: Maintain surface and groundwater hydrologic regimes (magnitude, 
frequency, timing, and routing of stream flows) by disconnecting road drainage from the 
stream network, preventing increases in peak flows causing scour, and maintaining the 
hydrologic continuity of wetlands. 
 


Performance Targets: 
• Road sediment delivered to streams: New roads — Virtually none. 


Ratio of road length delivering to streams/total stream length (miles/mile): Old roads not 
to exceed — Coast (spruce), 0.15–0.25; west of crest, 0.15–0.25; east of crest, 0.08–0.12 


• Ratio of road sediment production delivered to streams/total stream length 
(tons/year/mile): Old roads not to exceed — Coast (spruce), 6–10 T/yr; west of crest, 2–6 
T/yr; east of crest, 1–3 T/yr. 


• Fines in gravel: Less than 12% embedded fines (< 0.85 mm). 
• Road runoff: Same targets as road-related sediment; significant reduction in delivery of 


water from roads to streams. 


Rule Group Strategy 
The effectiveness monitoring program for roads is planned for two scales: (1) monitoring at the 
sub-basin scale; and (2) monitoring at the site scale (or prescription scale). The FP HCP contains 
performance targets at the sub-basin scale. At the sub-basin scale, road monitoring assesses the 
effectiveness of the rules at meeting the FP HCP performance targets for surface erosion 
sediment delivery and hydrologic connectivity across ownerships and regions of the state. Site-
scale effectiveness monitoring assesses the effectiveness of individual prescriptions. 
  
Site-scale effectiveness monitoring provides more insight into the effectiveness of individual 
road prescriptions than does sub-basin-scale monitoring. The timetable for forest landowners to 
implement forest practices prescriptions is tied to RMAPs. The site-scale monitoring program 
requires the development of site-specific road performance measures (based on prescription 
objectives), the testing of site-level effectiveness using RMAP-implemented areas as a sampling 
stratum, and the development of field protocols for site-scale performance measures. The road 
site-scale effectiveness monitoring program will inform the rules at several levels by determining 
the degree to which strategies are achieving resource objectives at the site scale, assessing the 
need to modify individual RMAPs to achieve resource objectives, and assessing the need to 
modify guidelines and rules for road maintenance and abandonment planning.  


 
Assessment of the rules leads to five critical questions to be addressed by three monitoring and 
validation programs (Table 30). The monitoring strategy is based on CMER’s experience with 
road sediment problems and BMPs and with implementation realities, as well as on the data from 
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numerous watershed analyses used to develop the forest practices road performance targets for 
sediments. The effectiveness monitoring strategy includes both a site-scale program and a basin-
scale program. Validation of the road performance targets, which is more complex and time-
consuming, will come later. This approach will first inform the uncertainties about BMP 
effectiveness and BMPs’ ability to meet performance targets. If BMPs are ineffective, validation 
monitoring is unwarranted. If BMPs are proving to be effective, then validating the performance 
targets should begin (i.e., do we have the right target?). 


Table 30. Roads Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program 
Names 


Task Type SAG 


Are road prescriptions effective at meeting sub-basin-scale 
performance targets for sediment and water? (Exclusive of 
mass wasting prescriptions, which are covered under the 
Unstable Slopes Rule Group) 


Road Sub-Basin-
Scale Effective-
ness Monitoring 
Program 


Effectiveness UPSAG 
Does the RMAP process correctly identify and prioritize 
road problems for repair?  
 
Are road prescriptions effective at meeting site-scale 
performance targets for sediment and water? (Exclusive of 
mass wasting prescriptions, which are covered in the 
Unstable Slopes Rule Group section) 


Road 
Prescription-
Scale Effective-
ness Monitoring 
Program 


Have the correct performance targets for sediment delivery 
and connectivity been identified? 
 
What levels of cumulative sediment inputs are harmful to the 
resource at the basin scale? 


Roads 
Validation 
Program and 
Cumulative 
Sediment Effects 


Intensive UPSAG 


 







FY 2012 CMER WORK PLAN 


ROADS RULE GROUP 130 
Road Sub-Basin-Scale Effectiveness Monitoring Program 


6.6.1 Road Sub-Basin-Scale Effectiveness Monitoring Program 


Program Strategy 
The purpose of the Road Sub-Basin-Scale Effectiveness Monitoring Program is to determine the 
degree to which the road rule package is effective at meeting performance targets for surface 
erosion sediment and water established at the sub-basin scale as a whole across the state. This 
program is ranked fourth among the 16 CMER programs. 
 
The Road Sub-Basin-Scale Effectiveness Monitoring Program currently consists of three projects 
that are related to critical questions in Table 31. Two projects revise and validate the analytical 
model to estimate road surface erosion (the Washington State Road Surface Erosion Model, or 
WARSEM) that is used in the monitoring program to estimate sediment contributions and 
connectivity from selected road segments and road systems. The third project measures changes 
in the road conditions known to generate sediment and hydrologic connectivity between those 
road segments and the stream-channel network. Because the rules provide a 15-year window for 
implementation of RMAP upgrades, this program is long-term and results will provide a periodic 
evaluation of the trend and the trajectory toward meeting the performance targets by 2016.  


Table 31. Road Sub-Basin-Scale Effectiveness Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
Are road prescriptions effective at meeting sub-basin-scale performance 
targets for sediment and water? 


Road Sub-Basin-Scale Effectiveness 
Monitoring Project 


Program 
Research 
Questions 


Are field or analytical methods needed to support the 
monitoring program? 


Road Surface Erosion Model 
Update Project 


How accurate is the road surface erosion model in 
predicting average road sediment from runoff at the site 
scale? 


Road Surface Erosion Model 
Validation/Refinement Project 


 


Road Sub-Basin-Scale Effectiveness Monitoring Project  
Description: 
The main purpose of this project is to provide data that can be used to assess the degree to which 
sub-basin-scale performance targets, and therefore resource objectives, are being met throughout 
the state. This project also characterizes the extent of road conditions that reduce surface erosion 
(e.g., improved surfacing, reduced runoff to streams). Data collected at the sub-basin scale will 
determine the status and assess trends of key indicators of road connectivity using WARSEM 
sediment delivery through time. This project does not address performance targets for road 
performance relative to mass wasting erosion processes, which are more readily evaluated 
through other monitoring projects. Forest road systems in randomly selected sample areas that 
are proportionately distributed statewide in areas under forest practices rules, independent of 
ownership, are being monitored. Small forest landowner properties are included in the study 
whenever they fall within the sampling blocks. Data are collected to determine the degree to 
which roads meet established performance targets and the strength of the relationship between 
those reported measures and the percentage of sample area under implemented RMAPs. Because 
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road monitoring at the sub-basin scale extends through the15-year road rule implementation 
period, this piece was put in place before model validation and performance target validation.  
 
Status: 
Results from Phase 1 underwent ISPR and were approved by CMER in early 2010. 
Remeasurement of Phases 2 and 3 are scheduled to occur, respectively, later within the RMAP 
implementation period and following completion currently scheduled for 2016. 


Road Surface Erosion Model Update Project  
Description: 
The road surface erosion model within the Surface Erosion Module of the Washington Forest 
Practices Board Manual on Standard Methodology for Conducting Watershed Analysis (version 
4.0, November 1997) is an empirically derived model widely used for estimating surface erosion 
and sediment delivery to streams from forest roads. The primary purpose of this project was to 
refine and adapt the model for use in forest road monitoring and as an assessment method. 
Revisions include standardizing input variables and developing repeatable application protocols. 
This project also included development, testing, and refinement of standardized protocols for 
field application of the revised road surface erosion model for use at the site and road-segment 
scale. 
  
Status:  
This project was completed in 2003 and produced the Washington State Road Surface Erosion 
Model (WARSEM). 


Road Surface Erosion Model Validation/Refinement Project  
Description: 
WARSEM is based on a range of empirically derived data available in 2003. This project would 
measure sediment from selected Washington road sites to evaluate the accuracy of modeled 
sediment delivery rates. This study could be designed to also evaluate the effectiveness of 
individual sediment control strategies, such as sediment traps, silt fences, or enhanced cutslope 
vegetation.  
 
Status: 
Scoping and design are not anticipated before 2011. The need for this project depends largely on 
the expansion of available relevant road erosion data sets and/or modeling tools due to research 
occurring outside of CMER. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Road Sub-Basin-Scale 
Effectiveness Monitoring Program. Knowledge gained or anticipated, identified gaps, and 
recommendations for addressing gaps are discussed for each critical question. The rule group 
critical questions are listed in bolded italics. “Knowledge gained” is only answered for projects 
with final reports that have been through the final review process and approved by CMER and 
Policy. For projects that are incomplete, “knowledge anticipated” is described. For this program, 
there is one CMER project listed (see Table 31) for answering the one critical question. The 
Phase 1 report for the Road Sub-Basin-Scale Effectiveness Monitoring Project has undergone the 
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ISPR process and was approved by CMER. CMER subsequently approved and forwarded the six 
questions, which are a synthesis of the knowledge gained, with the CMER-approved report to 
Policy in December 2011.  
 
Are road prescriptions effective at meeting sub-basin-scale performance targets for sediment 
and water? 
 
Knowledge Gained or Anticipated: 
Phase 1 is the first sampling of 60 four-square-mile blocks randomly selected across Washington 
State. It is intended that sampling occur once or twice more during the years of RMAP 
implementation to understand the long-term trend of road erosion and to determine if the 
performance targets are achieved at the end of RMAP implementation. 
 
Road managers reported that over half of the sample units had at least 85% of road length 
meeting post-RMAP standards. Across all samples, an average of 11% of the road length was 
hydrologically connected to streams or wetlands, though much variability exists between regions 
and blocks. Sixty-two percent of the road samples met the regional performance target for 
hydrologic connectivity, and 88% of the samples met the sediment target. These are all favorable 
results, given that they were observed less than halfway through the RMAP implementation 
period. Sediment delivery performance by sample block was statistically correlated with progress 
toward RMAP standards. However, hydrologic connectivity was not statistically related to 
progress toward rule standards, reflecting that connectivity targets are difficult to achieve for 
roads located in areas of high stream density. The results of future monitoring events (planned 
interval of five years) will identify what changes in road performance result from additional road 
improvements. 
 
Identified Gaps: 
Due to the sample selection protocol, approximately 95% of the roads sampled were within large 
industrial and state or local government ownership. Although the project was intended to 
incorporate roads owned by small forest landowners, the fragmented ownership pattern among 
such landowners seldom fits into the sub-basin-sized (i.e., 4 mi2) sample blocks. 
 
The scope of work for this project did not include direct measurement of actual eroded sediment 
quantities delivered to surface water or the water quality of biotic impacts. Because a sub-basin-
scale sampling approach was chosen, this project was not designed to evaluate the effectiveness 
of road conditions at preventing sediment delivery from causing landslides, or the effectiveness 
of individual road practices. Furthermore, the project did not evaluate the implementation of 
RMAPs or the implementation or effectiveness of fish passage at forest roads. 
 
Recommendations for Addressing Gaps: 
To address the unrepresentative sample of small forest landowner roads, the development of a 
companion study would be required. This project should be designed specifically to access and 
evaluate roads within small forest landowner ownership. This project is one of several in the 
CMER Work Plan conceived to evaluate the effects of forest roads on watershed functions. 
Other gaps listed as outside of this project’s scope of work should be prioritized by Policy in the 
CMER Work Plan and considered in future projects. 
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Performance targets for this project were developed using field data from watershed analyses and 
similar road studies. This project revealed some uncertainty in existing targets and indicated a 
wider range in road conditions than anticipated. Targets could be improved with results of 
intensive watershed monitoring and/or outside research. This project significantly improved 
knowledge of statewide forest road conditions, especially within industrial ownership. 
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6.6.2 Road Prescription-Scale Effectiveness Monitoring Program  


Program Strategy 
The dual purposes of the Road Prescription-Scale Effectiveness Monitoring Program are to (1) 
determine the degree to which maintenance activities within RMAPs have been appropriately 
identified; and (2) assess the effectiveness of specific BMPs in meeting their intended 
objective(s). 
 
As described in Table 32, an important issue related to road effectiveness monitoring is the 
degree to which maintenance activities targeted in the RMAP assessments are appropriately 
identified and prioritized based on rule language to fix the “worst first.” Monitoring this aspect 
of the prescription strategy for roads is important because individual or collective prescriptions 
that are effective in meeting resource protection goals, if not applied to the right locations, may 
not achieve resource objectives and yet might still incur cost to the landowner. Equally important 
is the assessment of the degree to which BMPs are effective in meeting their stated objective of 
either reducing sediment delivery or disconnecting roads from typed surface water. This program 
is ranked ninth among the 16 CMER programs.  
 
We anticipate that the results of these studies will inform the forest practices adaptive 
management process about the effectiveness of RMAP rules in achieving the FP HCP goals. 
Should RMAPs prove to be ineffective, Policy may have to revisit the rule to refine its 
requirements and application. 


Table 32. Road Prescription-Scale Effectiveness Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
Does the RMAP process correctly identify and prioritize 
road problems for repair?  Effectiveness of RMAP Fixes Project 


Are road prescriptions effective at meeting site-scale 
performance targets for sediment and water? 


Road Prescription-Scale Effectiveness Monitoring 
Project 


 


Effectiveness of RMAP Fixes Project  
Description: 
The primary purpose of this project is to evaluate the degree to which RMAP road repairs have 
been appropriately identified and implemented. The project is envisioned to follow the 
completion of the Road Sub-Basin-Scale Effectiveness Monitoring (for surface erosion and 
connectivity issues) and Mass Wasting Effectiveness Monitoring projects (for road instability 
issues), so that results of these studies can be used to refine the list of treatments to be 
investigated and inform a sampling design for the RMAP project described here.  
 
This project would determine the extent to which identified road problems were located in areas 
where RMAP repairs had been implemented and would attempt to determine why site-scale 
benefits were not achieved.  
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Status:  
As suggested above, the need for this project will be informed by the results of the Road Sub-
Basin-Scale Effectiveness Monitoring Project (for surface erosion and connectivity issues), 
which is complete, and the Mass Wasting Effectiveness Monitoring Project, which is expected to 
be completed in 2011. 


Road Prescription-Scale Effectiveness Monitoring Project  
Description: 
The objectives of monitoring forest roads at the prescription scale are to (1) evaluate the 
effectiveness of road maintenance categories in meeting road performance targets; and (2) 
identify sensitive situations where prescriptions are not effective. This project would address 
surface erosion sediment reductions from site-specific measures. An extensive body of research 
already exists and was used to develop WARSEM; and data collected during the Road Sub-
Basin-Scale Effectiveness Monitoring Project can be evaluated to determine which measures are 
proving most effective at reducing sediment production, sediment delivery, and hydrologic 
connectivity. 
 
We investigated the effectiveness of site-scale road treatments as a component of the site-scale 
mass wasting study (i.e., Post-Mortem), which is presently being implemented within the mass 
wasting program.  
 
Status:  
The Mass Wasting Effectiveness Monitoring Project is currently undergoing CMER review and 
is expected to be finalized in 2011. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Road Prescription-Scale 
Effectiveness Monitoring Program. Knowledge gained or anticipated, identified gaps, and 
recommendations for addressing gaps are discussed for each critical question. The rule group 
critical questions are listed in bolded italics. “Knowledge gained” is only answered for projects 
with final reports that have been through the final review process and approved by CMER and 
Policy. For projects that are incomplete, “knowledge anticipated” is described. For this program, 
there are two CMER projects listed (see Table 32) for answering the two critical questions. 
UPSAG has not scoped these projects; results from the Mass Wasting Effectiveness Monitoring 
Project and from the Road Sub-Basin-Scale Effectiveness Monitoring Project are expected to 
guide the development of these projects. As projects and associated final reports are completed 
within this program, this section will be updated to better address knowledge gained, identified 
gaps, and recommendations for addressing those gaps. 
 
Does the RMAP process correctly identify and prioritize road problems for repair? 
 
Knowledge Gained or Anticipated: 
The project to address this critical question has not yet been scoped. 
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Identified Gaps: 
The Road Sub-Basin-Scale Effectiveness Monitoring Project found a subset of roads that 
landowners have identified as up to standard but that still have a connection to the channel 
network. 
 
Recommendations for Addressing Gaps: 
Use the Road Sub-Basin-Scale Effectiveness Monitoring Project to focus this critical question 
and its associated project on key situations that the RMAP process is not adequately addressing. 
 
Are road prescriptions effective at meeting site-scale performance targets for sediment and 
water?  
 
Knowledge Gained or Anticipated: 
No project is identified yet to answer this critical question specifically. 
 
Identified Gaps: 
This critical question needs clarification, as there are not “site-specific performance targets” 
listed in the FFR. Maybe this means water quality standards. 
 
This type of detailed research will need to be focused on individual prescriptions that are in 
common use, and we do not currently know which those are and which of those are the subject 
of other research. 
 
Recommendations for Addressing Gaps: 
Interaction with Policy will be needed to clarify the meaning of “site-scale performance targets.” 
 
Previous work, including WARSEM documentation, details which prescriptions are reasonably 
well quantified and which are not. The Road Sub-Basin-Scale Effectiveness Monitoring Project 
will tell us which prescriptions are commonly used. A small update to our already extensive 
literature knowledge will tell us what others are doing. All of this will help us focus on which 
individual prescriptions will be most useful to better quantify. 
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6.6.3 Roads Validation Program and Cumulative Sediment Effects  


Program Strategy 
Validation of road effects and performance targets is envisioned to occur with CMER research in 
coordination with external cumulative effects research. This is because of the need to coordinate 
research on sediment generation with parallel study of potentially affected biota, including fish 
and amphibians. 


Table 33. Roads Validation Program and Cumulative Sediment Effects: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
Have the correct performance targets for sediment 
delivery and connectivity been identified? 
 
What levels of cumulative sediment inputs are harmful 
to the resource at the basin scale?  


Intensive Watershed-Scale Monitoring to Assess 
Cumulative Effects 


 


Intensive Watershed-Scale Monitoring to Assess Cumulative Effects 
Description: 
For preliminary study description, see this work plan’s Section 6.11, “Intensive Watershed-Scale 
Monitoring to Assess Cumulative Effects.” 
 
Status: 
Initial scoping began in 2008. Additional effort depends on prioritization. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Roads Validation 
Program and Cumulative Sediment Effects. Knowledge gained or anticipated, identified gaps, 
and recommendations for addressing gaps are discussed for each critical question. The rule group 
critical questions are listed in bolded italics. “Knowledge gained” is only answered for projects 
with final reports that have been through the final review process and approved by CMER and 
Policy. For projects that are incomplete, knowledge anticipated is described. For this program, 
there is one CMER project listed (see Table 33) for answering the two critical questions. UPSAG 
has not scoped this project — Intensive Watershed-Scale Monitoring to Assess Cumulative 
Effects — nor are there plans to do so in the near future. 
 
Have the correct performance targets for sediment delivery and connectivity been identified? 
 
Knowledge Gained or Anticipated: 
No project has yet been scoped to address this question. 
 
Identified Gaps: 
The current performance targets were crudely derived from watershed analysis results — we 
believe that these performance targets achieve water quality standards (at least in the lower 
channel network where fish live), but we have no idea what the biological response is to these 
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sediment levels (i.e., we do not know if the performance targets for sediment levels are in the 
right order of magnitude). 
 
Recommendations for Addressing Gaps: 
A wide range of sediment levels will have to be evaluated to answer both this question and the 
next one — the study design must account for this. 
 
What levels of cumulative sediment inputs are harmful to the resource at the basin scale?  
 
Knowledge Gained or Anticipated: 
No project has yet been scoped to address this question. 
 
Identified Gaps: 
Validation modeling to answer the biological “So what?” question is very difficult to design and 
requires that very specific species and life functions be targeted. What is “the resource”? 
 
This type of research has not been done for road sediment, so there is no previous work to guide 
a study design. 
 
Recommendations for Addressing Gaps: 
Interaction with Policy will be needed, probably between the scoping of alternatives and study 
design steps, to identify the specific species and life functions (e.g., the resource). 
 
A literature review of related work will probably need to be done before this project is scoped. 
And a workshop of appropriate experts will probably be needed before the study design is 
written.
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6.7 FISH PASSAGE RULE GROUP 


Rule Overview and Intent 
Fish passage blockages at road crossing structures are to be addressed as part of the road 
maintenance and abandonment plan (RMAP) process. Road crossing structures will be 
inventoried and evaluated, and those functioning as fish barriers are to be prioritized based on the 
quantity and quality of a potential fish-bearing stream being affected upstream of the barrier. 
Those structures that do not provide fish passage must be repaired or replaced within 15 years, 
typically on a “worst first” basis. WDFW’s hydraulic code rules, the associated barrier-
assessment manual, and DNR’s forest practices rules apply to crossing structures on forest roads.  
 
The fish passage rule is based on the following assumptions: 


• Achieving the objective of no fish barriers is critical for recovery of depressed stocks and 
the health of fish at all life history stages. 


• Implementation of the forest practices rules will result in achieving the objective to 
maintain or provide passage for fish in all life history stages and to provide for the 
passage of some woody debris likely to be encountered. 


• Assessment, prioritization, and implementation of RMAPs will achieve the objectives in 
a timely manner. 


• Current stream crossing replacement standards are adequate to address fish passage at all 
life history stages.  


• Hydraulic rules are effective at achieving resource objectives. 
• Performance targets can be developed for fish at all life history stages.  
• Stream-simulation methods provide passage for fish (definition WAC 222-16-010) at all 


life history stages. 


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Maintain or restore passage for fish in all life stages and provide for the passage of some 
woody debris by building and maintaining roads with adequate stream crossings. 


 
Performance Targets: 


• Eliminate road-related access barriers over the time frame for road management plans. 
• Test the effectiveness of fish passage prescriptions at restoring and maintaining passage. 


Rule Group Strategy 
Based on an analysis of the forest practices rules, assumptions and uncertainties underlying the 
rules were identified. To address these uncertainties, in 2003 ISAG developed critical questions. 
Two programs were set up to address these critical questions (Table 34). The goal of the Fish 
Passage Effectiveness/Validation Monitoring Program is to validate the assumptions and test the 
effectiveness of the forest practices rules in providing passage at road crossings for fish (as 
defined by WAC 222-16-010) at all life history stages. The Monitoring Design Team defines 
extensive monitoring as a population-scale assessment of the effectiveness of the forest practices 
rules in attaining forest practices–related performance targets across FP HCP lands (MDT, 
2002). The implied FP HCP performance target for fish passage, based upon the requirements for 







FY 2012 CMER WORK PLAN 


FISH PASSAGE RULE GROUP 140 


RMAPs, is to eliminate fish blockages on FP HCP–regulated lands. The purpose of this program 
is to evaluate status and trends in fish passage conditions at forest road crossings. The strategies 
for each of the two programs are described in the sections below. 


Table 34. Fish Passage Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Names Task Type SAG 


Are the corrective measures effective in restoring 
fish passage for fish at all life history stages? 


Fish Passage 
Effectiveness/ 
Validation Monitoring 
Program 


Effective 
-ness ISAG 


What is the current status of fish passage on a 
regional scale, and how are conditions changing 
over time? 


Extensive Fish Passage 
Monitoring Program Extensive ISAG 


 
ISAG presented the proposed CMER research strategy for fish passage to Policy. Due to 
differing stakeholder perspectives on what the CMER research strategy should focus on, Policy 
designated a subgroup to determine which important issues and/or critical questions should be 
prioritized for the Fish Passage Rule Group. The Policy subgroup decided that if and when 
important policy and/or management issues are determined Policy will then define an appropriate 
research and monitoring strategy for CMER.  
 
The following sections describe ISAG efforts to date on the fish passage research and monitoring 
strategy. Currently, ISAG is inactive. 
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6.7.1 Fish Passage Effectiveness/Validation Monitoring Program 


Program Strategy 
There are key questions concerning the adequacy of current fish passage design methods, 
existing fish passage criteria, and the definition of a fish passage barrier. This is particularly true 
for passing “all species and life stages” as required in the forest practices rules. Some of these 
questions are applicable to high-gradient headwater streams where only resident fish species are 
present. This was a particular area of interest for ISAG because information on these headwater 
streams is lacking.  
 
The primary purpose of the Fish Passage Effectiveness/Validation Monitoring Program is to 
address scientific uncertainties surrounding fish passage in headwater streams. The Fish Passage 
Effectiveness/Validation Monitoring Program was originally (2005) composed of three principal 
elements: (1) fish movement capability; (2) fish life history and movement ecology; and (3) road 
crossing structure designs that provide fish passage (barrier solutions). As part of this strategy, 
ISAG worked on study designs for two primary projects: (1) the Fish Passage Capability - 
Culvert Test Bed Project; and (2) the Effectiveness of Design Criteria for Stream Simulation 
Culverts. ISAG also developed questions to be answered by a literature review to address 
headwater fish ecology and movement.  
 
ISAG completed the study designs for the two proposed studies in 2007. CMER delivered the 
study designs to Policy. Policy was uncertain about the direction and focus of the proposed fish 
passage research strategy, as well as the proposed studies presented to them. A Policy subgroup 
was formed to further assess the fish passage research and monitoring strategy. During the 
interim, Policy directed CMER to send both study designs through the ISPR process. After 
CMER reviewed the results of the ISPR in May 2008, Policy decided to not proceed with either 
study (i.e., the Culvert Test Bed Project or Stream Simulation Project).  
 
In June 2009, Policy agreed that (1) no fish passage research should be planned for FY10; (2) 
further discussion should occur on extensive fish passage monitoring; and (3) Policy should 
consider waiting for more information to come out of efforts currently underway within WDFW 
relative to fish passage under the hydraulic permit application (HPA) habitat conservation plan 
(HCP) development and fish passage effectiveness research. When the information from WDFW 
becomes available, Policy should consider the information’s importance and relevance to the 
existing CMER fish passage research strategy. 
 
Since 2007, the two studies and the literature review have been funded through sources outside 
of the Forest Practices Adaptive Management Program. A pilot for the Culvert Test Bed Project, 
funded through the National Council for Air and Stream Improvement (NCASI), was 
implemented in the summer of 2009. The Stream Simulation Project, funded through DNR and 
carried out by WDFW, was implemented on DNR state lands. The literature review for 
headwater fish ecology and movement was funded by WDFW and contracted with the Forest 
Service. Although the study designs for these studies were primarily developed through CMER, 
these studies are no longer considered CMER studies. The scientific results, however, may still 
be considered in future efforts in the Forest Practices Adaptive Management Program. 
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Table 35. Fish Passage Effectiveness/Validation Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
Are the corrective measures effective in restoring fish passage for 
all life history stages?   


Program 
Research 
Questions  


What is fish passage capability (e.g., probability 
of passage) through culverts under different flow 
and slope conditions for native headwater species 
and life stages? 


Former proposed CMER study: Fish Passage 
Capability - Culvert Test Bed Project 


How well does laboratory-derived passage-
capability criteria apply to fish passage through 
culverts in the field? 


No project defined yet 


Are the solutions (existing tools) we are 
implementing working to provide fish passage as 
needed? 


Former proposed CMER study: Effectiveness 
of Design Criteria for Stream Simulation 
Culverts  


Are our assumptions about fish movement and fish 
passage in headwater streams correct? 


Formerly proposed by CMER: Literature 
review of headwater fish ecology and 
movement 


 


Link to Adaptive Management 
This section should be developed within the next year. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps: 
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6.7.2 Extensive Fish Passage Monitoring Program 


Program Strategy 
ISAG completed an extensive fish passage monitoring study design in 2005. CMER delivered 
the study design to Policy. Policy decided not to fund the project due to budget considerations 
and also limitations in scope due to the absence of “small” forest landowners in the sampling 
design. Implementation of the study design has been delayed indefinitely.  


Table 36. Extensive Fish Passage Monitoring Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 
What is the current status of fish passage on a regional 
scale, and how are conditions changing over time? Extensive Fish Passage Trend Monitoring Project 


 


Extensive Fish Passage Trend Monitoring Project  
Description: 
A study design for fish passage trend monitoring was developed using guidelines consistent with 
the Forests and Fish Report and supplied by ISAG. The contractor (WDFW) reviewed possible 
monitoring approaches and presented a recommended study design and methodology that was 
reviewed and approved by ISAG and CMER.  
 
In addition to the WDFW study proposal, ISAG explored the potential of collecting stream 
crossing condition data in conjunction with the UPSAG Road Sub-Basin-Scale Effectiveness 
Monitoring Project. ISAG recognized that this approach would not provide all of the information 
needed to address the critical question but considered it a cost-effective opportunity to get 
supplemental information about culvert conditions from a statewide random sample. ISAG 
developed a set of questions for assessing culvert suitability and these questions were added to 
the UPSAG road survey. 
 
Status: 
Due to budgetary considerations and potential limitations in scope, implementation of the 
WDFW design has been delayed indefinitely by Policy. The UPSAG road survey was completed 
in 2008, and culvert conditions data were collected from approximately 1300 stream crossings. 
These data have not been analyzed and further investigation is pending Policy direction. 


Link to Adaptive Management 
This section should be developed within the next year. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps:
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6.8 PESTICIDES RULE GROUP 


Rule Overview and Intent 
The objectives of the Pesticides Rule Group are to manage pesticide use to achieve water quality 
standards, meet label requirements, and avoid harm to riparian vegetation. In the context of the 
forest practices rules, pesticide means “any insecticide, herbicide, fungicide or rodenticide, but 
does not include nontoxic repellents or other forest chemicals.”  
 
The pesticide rules include a series of regulations that cover (1) aerial application of pesticides; 
(2) ground application of pesticides with power equipment; and (3) hand application of 
pesticides. The rules for aerial application of pesticides prescribe a setback (offset) to prevent 
application of pesticides within the core and inner zones of Type F and S streams, or the wetland 
management zone (WMZ) of Type A or B wetlands. In these cases, the offset is from the outer 
edge of the inner zone or the WMZ. Offsets are also prescribed for flowing Type N streams and 
Type B wetlands < 5 acres; however, in these cases the offsets are measured from the edge of the 
bankfull channel or wetland. The offset distances vary depending on water type, the type of 
nozzle used, and wind conditions at the time of application. Separate guidelines govern ground 
application of pesticides with power equipment and hand equipment within RMZs and WMZs.  
 
The main assumption is that the pesticide rules will be effective in achieving the objectives of 
meeting water quality standards, label requirements, and preventing damage to vegetation in 
RMZs and WMZs. A level of uncertainty exists for the aerial application of pesticides because of 
the potential difficulties caused by terrain and wind conditions. 
 


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 


• Provide for clean water and native vegetation (in the core and inner zones) by using 
forest chemicals in a manner that meets or exceeds water quality standards and label 
requirements by buffering surface water and otherwise using best management practices. 


 
Performance Targets: 


• Entry to water: No entry to water for medium and large droplets; minimized for small 
droplets (drift). 


• Entry to RMZs: Core and inner zone — Levels cause no significant harm to native 
vegetation. 


Rule Group Strategy  
A single critical question has been developed, with a corresponding effectiveness program 
(Table 37). 
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Table 37. Pesticides Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Name Task Type SAG 
Do the pesticide rules protect water quality and vegetation 
within the core and inner zones of Type S and F RMZs or 
the WMZs of Type A or B wetlands?  


Forest 
Chemicals 
Program 


Effective-
ness RSAG 
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6.8.1 Forest Chemicals Program (Effectiveness) 


Program Strategy 
The purpose of the Forest Chemicals Program is to address uncertainty concerning the 
effectiveness of the chemical application rules in protecting water quality and vegetation in 
riparian and wetland buffers. Alternative strategies with lower costs will also be considered.  
 
This program is ranked last among the 16 CMER programs. Scoping has not occurred and no 
projects have been identified. 


Link to Adaptive Management 
This section will be completed as the program is further developed. 
 
Knowledge Gained or Anticipated: 
 
Identified Gaps: 
 
Recommendations for Addressing Gaps:
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6.9 WETLANDS PROTECTION RULE GROUP 


Rule Overview and Intent 
The intent of the WAC 222 wetland rules is to achieve no net loss of wetland function (water 
quality, water quantity, fish and wildlife habitat, and timber production) by avoiding, 
minimizing, or preventing sediment delivery and hydrologic disruption from roads, timber 
harvest, and timber yarding; and by providing wetland buffers (wetland management zones, or 
WMZs). The application of WAC 222 rules is assumed to achieve and protect aquatic conditions 
and processes that meet resource objectives and consequently achieve the three Forests and Fish 
Report (FFR) performance goals. WETSAG understands that there is uncertainty regarding this 
assumption because the functional relationships between forest practices, wetland functions, and 
aquatic resource response are not well studied or understood.  
 
Areas of uncertainty include the following: (1) how to quantify the functions and connectivity of 
wetlands to streams and for fish and amphibian habitat; (2) how wetlands contribute to base 
flow, or provide flood storage and downstream peak flow attenuation; (3) how wetlands 
contribute to water quality; (4) the effects of road management practices on sediment delivery to 
wetlands; and (5) the contribution of large woody debris (LWD) and nutrient regimes from 
wetlands to downstream fish-bearing streams. 
 
The rules contain additional assumptions that include: 


• Implementation of the wetland prescriptions for timber harvest (WAC 222-30-020) will 
result in no net loss of wetland functions over a timber rotation, assuming that some 
wetland functions may be reduced until the midpoint of a timber rotation cycle. 


• Application of the mitigation sequence in WAC 222-24-015 for road construction will 
result in no net loss of wetland function. 


• Appropriately identified, best management practices (BMPs) are effective at achieving 
resource objectives. 


• Forested wetlands will successfully regenerate following timber harvest. 
 


Several uncertainties exist about the validity of these assumptions based on a lack of applied 
research and accurate wetland mapping and typing. These uncertainties include the following: 
(1) the response of wetlands and wetland functions to management practices and the level of 
protection provided by prescriptions is not known; (2) the wetland typing system (A, B, 
Forested) may not address the complexity of different wetland functions across the landscape, 
potentially reducing the ability to target rule protection to aquatic resources, including water 
quality, hydrology, and rule-covered species in different types of wetlands; (3) forested wetlands 
are not consistently treated as “typed” waters and thus may not receive water quality protection 
measures and BMPs during road construction or harvest; and (4) it is not known to what degree 
current rules for wetland mitigation related to road construction will achieve the “no net loss of 
wetland functions.”  
 
Quantifying “no net loss” is difficult because no objective performance measures are available 
for determining the following:  


• The range of wetland functions affected by road construction or harvest. 







FY 2012 CMER WORK PLAN 


WETLANDS PROTECTION RULE GROUP 148 


• Net loss or gain of these functions over time. 
• Net loss of one or more functions with a concurrent net gain of another function. 
• The cumulative impact across the FP HCP landscape of filling or draining individual 


wetlands that are less than 0.10 acre. 
• The cumulative effect of creating or expanding wetlands through forest practices 


activities. 
 
The forest practices rules (WAC 222-16-035) classify wetlands into three general categories: 
Type A, B, and Forested, depending on soils, vegetation, canopy closure, wetland size, and 
acreage of open water.  
 
Mapping and delineation requirements in WAC 222-16-036 must be performed as outlined in the 
Forest Practices Board Manual, Section 8, for the following: wetlands greater than 0.1 acre that 
will be impacted by filling and where mitigation for such filling is required; forested wetlands 
greater than 3 acres; and all forested wetlands in a riparian management zone, unless entry within 
the riparian management zone is not proposed as part of the harvest application.  
 
Wetland management zones (WMZs) and harvest methods in WAC 222-30-020 are as follows: 
WMZs are prescribed for all Type A and Type B wetlands greater than 0.5 acre, or 0.25 acre for 
bogs. WMZ widths vary based on the wetland type and area; harvest is allowed within the 
maximum-width WMZ. The specific leave tree requirements within WMZs differ for eastern and 
western Washington. The use of ground-based harvesting equipment is restricted within WMZs. 
Harvest methods are limited to low-impact harvest or cable systems within forested wetlands, 
and landowners are encouraged to leave a portion of the wildlife reserve tree requirement within 
the wetland.  
 
Road construction in wetlands (WAC 222-24-015) is as follows: A mitigation sequence applies 
to road construction to address no net loss of wetland function. The preferred option is to prevent 
impacts by locating roads outside of wetlands (avoidance); however, where this is not possible, 
the mitigation sequence and Board Manual guidelines seek to minimize and mitigate impacts. 


Rule Group Resource Objectives and Performance Targets 
Resource Objectives: 
The wetland WMZ and road prescriptions are intended to accomplish the following stated FP 
HCP functional objectives under the Hydrology Resource Objective as stated in Schedule L-1: 


• Maintain surface and groundwater hydrologic regimes (magnitude, frequency, timing, 
and routing of stream flows) by disconnecting road drainage from the stream network, 
preventing increases in peak flows causing scour, and maintaining hydrologic continuity 
of wetlands. 


• Prevent increases in peak flows causing scour, and maintain hydrologic continuity of 
wetlands. 
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Performance Targets: 
There are two performance targets under the Hydrology Resource Objective that include 
wetlands: 


• Westside: Do not cause a significant increase in peak flow recurrence intervals resulting 
in scour that disturbs stream channel substrates providing actual or potential habitat for 
salmonids, attributable to forest management activities. 


• No net loss in the hydrologic functions of wetlands. 
 
A number of other FP HCP resource objectives specific to streams also apply to wetlands but are 
not explicitly stated in either Schedule L-1 of the FFR or in the FP HCP. Schedule L-2 refers to 
the following functional objectives, performance targets, and projects regarding wetlands: 


1. Heat Temperature Functional Objective: Provide cool water by maintaining shade, 
groundwater temperature, flow, and other watershed processes controlling stream 
temperature. 
a. Performance targets: Stream temperature, groundwater, and shade.  


i. Project TH8: Test whether the wetland prescriptions are effective in preventing 
downstream temperature increases beyond targets. 


2. Large Woody Debris/Organic Inputs Functional Objective: Provide complex and 
productive in- and near-stream habitat by recruiting large woody debris and litter. 
a. Performance targets: Riparian conditions, litter fall, in-stream LWD targets, residual 


pool depth. 
i. Project LWD14: Test the regeneration capacity of forested wetlands in riparian 


zones. 
ii. Project LWD 15: Evaluate the effectiveness of current WMZs in meeting in-


stream LWD targets. 
3. Hydrology Functional Objective: Maintain surface and groundwater hydrologic regimes 


(magnitude, frequency, timing, and routing of stream flows) by disconnecting road 
drainage from the stream network, preventing increases in peak flows causing scour, and 
maintaining the hydrologic continuity of wetlands. 
a. Performance targets: Peak flows and wetlands. 


i. Project H3: Develop a process to accurately identify wetlands in the dry season, 
especially on the eastside. 


ii. Project H8: Determine wetland size and function requiring mitigation sequencing 
to achieve targets. 


iii. Project H9: Assess the hydrologic functions of forested wetlands, the effects of 
harvesting on stream flows, and the effectiveness of prescriptions in meeting 
wetland targets. If needed, revise the classification system based on wetland 
function. 


 
These objectives are discussed in more detail in the Wetlands Rule Group critical questions and 
the “Link to Adaptive Management” sections for each program strategy outlined below. 


Rule Group Strategy 
The assumptions and uncertainties listed above guided the development of critical questions and 
research and monitoring programs to address them (Table 38). 
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The Washington Department of Ecology (WDOE) is charged with overseeing the Clean Water 
Act (CWA) assurances milestones. In July 2009, WDOE developed the document 2009 Clean 
Water Act Assurances Review of Washington’s Forest Practices Program, which outlines 
specific CMER projects targeted at answering critical questions associated with the CWA. Based 
on this review, research projects were reprioritized to improve the adaptive management 
program in meeting the intent of the CWA. WDOE’s document also lists timelines and 
anticipated completion dates for those CMER projects. Policy has determined that the WDOE 
CWA assurances milestones document will guide CMER’s project prioritization process until a 
more stable source of long-term funding can be secured; therefore, this has affected the Wetlands 
Rule Group strategy. 
 
The Wetlands Rule Group strategy began by conducting a comprehensive literature review (i.e., 
the Forested Wetlands Literature Review and Workshop Project) to establish the current 
scientific basis for evaluating forested wetland functional relationships for salmonids, covered 
species, and water quality and quantity. WETSAG then conducted a pilot study, the Statewide 
Forested Wetlands Regeneration Pilot Project, to evaluate regeneration of forested wetlands after 
harvest.  
 
In combination, these efforts concluded that many research gaps exist relative to forested 
wetlands and that, in order to locate wetlands in a systematic and unbiased manner and to study 
the effect of forest practices activities on these wetlands, the mapping data available needed 
improvement. A recommendation that emerged from the Statewide Forested Wetlands 
Regeneration Pilot Project led to creation of the DNR GIS Wetlands Data Layer Project, which 
added 165,000 polygons to the Forest Practices Application Review System (FPARS). Work on 
a process for continued improvement of the wetland data layer is ongoing in Policy, though alack 
of funding and staff resources currently limits or prevents much progress on this task at DNR. 
Linking the mapping to the studies in order to characterize, describe, and assess impacts to 
wetland functions — a hydrogeomorphic (HGM) classification system that defines wetlands 
based on landscape position and the source and connectivity of water to other waterbodies — 
will be evaluated in the future under the Hydrogeomorphic Wetlands Classification System 
Project. 
 
The 2010 strategy of completing the study design for the pilot project and Phases 1 and 2 of the 
Wetlands Mitigation Effectiveness Project has been reprioritized based on CMER review of the 
study design, FPA review, and discussions during field visits in follow-up meetings that led to 
returning the focus to the Forested Wetlands Effectiveness Program. Two main issues led to the 
recommendation of delaying the Wetlands Mitigation Effectiveness Program and reprioritizing 
how WETSAG proceeds in the wetland research program. The two issues are the following:  


1. It is difficult, if not impossible, to know landowner intent when assessing the mitigation 
sequence. 


2. The effects of harvesting forested wetlands are uncertain and the risks to wetland 
functions may be greater than the effects of road construction/maintenance under current 
rules. 


 
The current recommendation is to conduct a systematic literature review to evaluate risk and 
uncertainty to wetland functions associated with harvesting wetlands and constructing roads in 
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and adjacent to wetlands. The primary focus is how these forest practices activities affect the 
capacity of wetlands to support watershed processes that sustain fish, amphibians, and water 
quality. The Forest Practices and Wetlands Systematic Literature Review will also fill data gaps 
that were identified in the previous forested wetlands literature review; and it will support 
development of testable hypotheses for WETSAG projects, which will inform the scoping and 
designing of future field studies. Priority will be placed on scoping projects identified in the 
CWA assurances milestones, specifically the Wetland/Stream Water Temperature Interactions 
Project and the Wetland Hydrologic Connectivity Project. 


Table 38. Wetlands Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program Names Task Type SAG 
How should wetlands be classified and mapped for 
management purposes? 


Wetlands Mapping 
Tools Program Rule Tool WETSAG 


Are forested wetlands regenerating sufficiently to 
maintain wetland functions? 
 
Does timber harvest in forested wetlands affect 
water temperature sufficiently to negatively affect 
temperatures in connected streams? 
 
Does timber harvest in forested wetlands alter 
hydrology sufficiently to affect wetland functions? 


Forested Wetlands 
Effectiveness Program 


Effective- 
ness WETSAG 


Are road construction activities, harvest, and harvest 
methods adequately mitigated to achieve no net loss 
of wetland functions? 


Wetlands Mitigation 
Program 


Effective- 
ness WETSAG 


Are current WMZs effective in providing adequate 
levels of LWD, shade, and water quality and in 
maintaining microclimates? 


WMZ Effectiveness 
Monitoring Program 


Effective- 
ness WETSAG 


Are current rule-defined wetland functions 
sufficiently specific to maintain water quality 
standards, support the long-term viability of covered 
species, and support the goal of harvestable levels of 
salmonids? 


Wetlands Intensive 
Monitoring Program 


Intensive 
Monitoring WETSAG 
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6.9.1 Wetlands Mapping Tools Program (Rule Tool) 


Program Strategy 
The purpose of the Wetlands Mapping Tools Program is to develop mapping tools that will be 
used to describe and locate wetlands throughout the state, to assist in wetland identification and 
improvement of rules and BMPs, and to facilitate CMER’s ability to answer critical questions 
involving wetlands. 
 
This program consists of three projects. The first project was proposed in phases to develop a 
GIS-layer mapping tool administered by DNR. The first phase of this was initiated by DNR’s 
incorporation of an existing wetland layer (FPWET) into the Forest Practices Application 
Review (FPARS) GIS layer, which added 165,000 wetland polygons. The second phase of this 
project was to develop a methodology for updating the GIS data layer from forest practices 
application (FPA) maps. This phase of the project will be conducted by DNR and WDOE and is 
not active due to technology, policy, budget, and staff constraints.  
 
The second project, the Hydrogeomorphic Wetlands Classification System Project, involves the 
analysis and development of a simple hydrogeomorphic (HGM) classification system for 
wetlands on FP HCP lands. This HGM classification would inform the determination of which 
functions should be examined to assure adequate protection (i.e., use by fish, amphibians, or for 
water quality BMP application), if the current regulatory classification system is determined to 
inadequately protect wetland functions. As each separate study that uses HGM to define wetland 
function progresses, the information and experience gathered will inform this project. The third 
project would focus on the integration of an overlay tool to incorporate WETSAG’s research 
needs with other proposed CMER research in order to increase the efficiency of locating 
wetlands for study. 


Table 39. Wetlands Mapping Tool Program: Applicable Rule Group Critical Questions with Associated 
Research Projects 


Rule Group Critical Questions  Project Names 


How should wetlands be classified and mapped for 
management purposes? 


DNR GIS Wetlands Data Layer Project 


Hydrogeomorphic Wetlands Classification System 
Project 


Overlay Project 


 


DNR GIS Wetlands Data Layer Project  
Description: 
The first phase of the mapping layer project focused on combining existing wetlands information 
into one database layer in order to create an adjustable platform that will allow the database to be 
modified. A subject matter expert (SME) coordinated with DNR’s cartography department to 
create a statewide map of all mapped wetlands under a single classification system (National 
Wetland Inventory) relevant to forest practices. The second phase will recommend how the 
database will be updated with new information submitted through FPAs. Recommendations 
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could include a mechanism to incorporate data submitted by landowners using the same process 
that currently exists for updates to the stream typing layer.  
 
Status:  
Phase 1 was scoped and presented to CMER in 2007 but was not approved as a WETSAG 
research project. Instead, it was directed to DNR for incorporation of the FPWET data layer into 
FPARS, which was accomplished in December 2007, resulting in the addition of 165,000 
wetland polygons originating from a separate DNR data layer. The second phase, updating the 
layer with new information generated on FPAs, has been delegated to a Policy subgroup, 
including DNR and WDOE. 
 


Hydrogeomorphic Wetlands Classification System Project  
Description: 
WAC 222-16-035 classifies wetlands under the state forest practices rules as either Type A, B, 
Forested, or bogs (also Type A). Wetlands under this system are characterized according to soils, 
vegetation, canopy closure, acreage of open water, and size. Each of these wetland classifications 
is likely to include several HGM categories, which are based on landscape position, water 
source, and hydrologic connectivity, indicating how each wetland functions relative to fish, 
amphibians, and water quality parameters. An HGM classification system, based on function, is 
necessary in order to answer questions regarding “no net loss of wetland functions” or other 
critical questions, such as whether wetland management zones are functioning.  
 
Status:  
This project has not been scoped, but WETSAG is discussing the value of this project as it 
relates to evaluating “no net loss” of wetland functions for the other studies in the rule group.  


Overlay Project 
Description: 
This project will develop a system that will facilitate cooperation between WETSAG and other 
SAGs when wetlands are encountered. By using information provided by other SAG research, 
particularly in terms of locating wetlands for studies, CMER’s overall approach to information 
gathering can be streamlined. Potential areas where research efforts and funding can be 
combined among SAGs include where wetlands overlap with other landscape features, such as 
roads, riparian zones, amphibian habitat (i.e., seeps and springs), or unstable slopes. The other 
purpose of this project is to develop technical guidelines to add to the Board Manual for 
identifying HGM classification of wetlands for foresters and other SAGs. This project may also 
involve a workshop for DNR, CMER, foresters, and landowners to detail the products 
developed. 
 
Status:  
This project has not been scoped or scheduled. 


Link to Adaptive Management 
The following section looks at the rule group critical question for the Wetlands Mapping Tools 
Program. Knowledge gained or anticipated, identified gaps, and recommendations for addressing 
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gaps are discussed for the critical question relative to the three CMER projects (see Table 39). 
The rule group critical question is listed in bolded italics. “Knowledge gained” is only shown for 
projects with final reports that have been through the final review process and approved by 
CMER and Policy. For projects that have not been through this final process, “knowledge 
anticipated” is discussed.  
 
The DNR GIS Wetlands Data Layer Project was not approved as a CMER project and was 
directed to DNR. The lack of accurate wetland mapping has implications for other projects, 
described below. The Hydrogeomorphic Wetlands Classification System Project has not yet been 
scoped but has been identified as a primary need for future studies; initial data informing the use 
of an HGM classification system on FP HCP lands may be forthcoming in the Forest Practices 
and Wetlands Systematic Literature Review. The Overlay Project is not currently targeted for 
scoping. As projects and associated final reports are completed within this program, this section 
will be updated to better address knowledge gained, identified gaps, and recommendations for 
addressing those gaps. 
 
How should wetlands be classified and mapped for management purposes? 
 
Knowledge Gained or Anticipated: 
The initial phase of the DNR GIS Wetlands Data Layer Project scoped by WETSAG and 
implemented by DNR in 2007 added 165,000 additional wetland polygons from an existing DNR 
database to the FPARS wetland mapping layer. From scoping and developing the project, 
WETSAG, DNR, and WDOE gained more knowledge about the degree of inaccuracy of the 
existing wetland layer and the sources of inaccuracy, and about identified measures that would 
make updating the wetlands data layer more efficient. The data layer was determined to be 
substantially inaccurate for small wetlands and in terms of identifying fish use of associated 
wetlands. A number of impediments to updating the data layer were also identified, including 
incomplete FPA reporting, reduced staff, budgetary constraints, and the need to update GIS 
technology. 
 
The Hydrogeomorphic Wetlands Classification System Project’s anticipated contribution to 
wetland classification and mapping is to provide the identification of the different functions of 
wetlands related to hydrology, fish, amphibians, and water quality — i.e., filtration of sediment 
or transport of pollution, such as sediment or thermal alterations. HGM classification defines 
wetlands by water source, flow direction, connectivity to other water, and landscape position, all 
information necessary to the evaluation of whether forest practices BMPs are effective at 
meeting the three FFR performance goals — fish, water quality, and threatened and endangered 
species. HGM classification will be required for WETSAG studies, including Wetland 
Mitigation Effectiveness, Wetland Management Zone Effectiveness Monitoring, Wetland/Stream 
Water Temperature Interactions, and Wetland Hydrologic Connectivity. 
 
The Overlay Project has not been scoped, but the anticipated contribution to WETSAG, CMER, 
and the FP HCP would be a more comprehensive inclusion of wetlands encountered in other 
CMER studies. 
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Identified Gaps: 
The following gaps have been identified: (1) GIS layers need to be updated with new 
information provided in FPAs; (2) a water-type modification process to incorporate mapped 
wetlands into the hydrology or wetland data layer is recommended; (3) mapping accuracy and 
efficiency needs to be improved; (4) use of stream-associated wetlands by fish is poorly 
understood or reported; and (5) the simplified wetland typing system — A, B, and Forested — 
does not characterize specific wetland functions, unlike the more specific stream typing where a 
subset of functions — fish use and hydrologic regime — are documented (Type S, F, NP, and 
NS). 
 
Finally, WETSAG has encountered significant challenges in identifying wetlands for studies in a 
systematic and unbiased manner. Due to inaccurate mapping and lack of training, other CMER 
projects conducted in and around wetlands do not separate wetlands from other landscape 
features such as riparian forests or seeps and springs covered in Type N and amphibian studies. 
 
Recommendations for Addressing Gaps: 
Wetland mapping needs to be improved. One recommendation is to obtain funding to implement 
data layer updates to the wetland (hydrography) GIS layers at DNR. Remote sensing 
technologies, including LIDAR and all available wetland information, should be used to scope a 
pilot project that focuses on a subset of ecoregions. Work to improve mapping of wetlands 
should be conducted in partnership with WDOE. Other recommendations include the following: 
Design and implement a coordinated process similar to the stream typing program to address the 
gaps identified in wetland mapping and classification. Develop a protocol to identify fish and 
amphibian use of forested or associated wetlands. Develop a cross-training program using HGM 
classification to ensure that wetlands encountered in other CMER studies are characterized in the 
studies and reported to WETSAG for study efficiencies. Work to increase stakeholder support 
for addressing these data gaps. 
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6.9.2 Forested Wetlands Effectiveness Program 


Program Strategy 
This program addresses uncertainty concerning the net loss of hydrologic function, water quality, 
fish and amphibian use, and recovery capacity of forested wetlands following timber harvest. 
 
This program consists of five projects (Table 40). Schedule L-1 of the FFR states that a key 
performance target for wetlands is “no net loss in the hydrologic functions of wetlands.” 
 
The Rule Group Critical Questions include the evaluation of the regeneration and recovery 
capacity of forested wetlands. A literature review and synthesis of forested wetlands research 
was performed between 2003 and 2005 to identify current understanding of forested wetland 
functions and regeneration capabilities in the Pacific Northwest. The review concluded that little 
research has been performed in forested wetlands, and did not provide definitive research related 
to the regeneration question. It concluded that, in general, functions can be extrapolated from 
other studies and from research in floodplain wetlands, and identified a number of significant 
informational gaps.  
 
The follow-up Forest Practices and Wetlands Systematic Literature Review, which is currently 
being scoped, will evaluate risk to and uncertainty about wetland functions associated with 
harvesting wetlands and constructing roads in and adjacent to wetlands. The primary focus is 
how these forest practices activities affect the capacity of wetlands to contribute to watershed 
processes that sustain fish, amphibians, and water quality. The literature review will also fill data 
gaps identified in the previous wetland literature review; and it will support development of 
testable hypothesis for WETSAG projects, which will inform the scoping and designing of future 
field studies. Priority will be placed on scoping projects identified in the CWA assurances 
milestones, specifically the Wetland/Stream Water Temperature Interactions Project and the 
Wetland Hydrologic Connectivity Project. 
 
The Statewide Forested Wetlands Regeneration Pilot Project, which was designed to evaluate 
methods for determining whether regeneration in forested wetlands was meeting the goal of 
replacing function at the midpoint of a timber rotation cycle, was completed in 2004. This 
project showed the difficulty in finding forested wetlands in an unbiased manner. Though 
recommended by WETSAG upon completion of the pilot project, a full-scale study is not 
planned at this time. Future studies of wetland and stream temperature interactions and 
hydrologic connectivity will further explore wetland functions and impacts associated with 
timber harvest. This program is ranked eighth among the 16 CMER programs. 
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Table 40. Forested Wetlands Effectiveness Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions  Project Names 
Are forested wetlands regenerating sufficiently to maintain wetland functions?  


Program 
Research 
Questions 


What is currently known about regeneration in forested 
wetlands in the Pacific Northwest? 
 
What are the information gaps? 
 
What is currently known about the effects of timber harvest on 
forested wetland functions? 


Forested Wetlands Literature 
Review and Workshop Project 
 
Forest Practices and Wetlands 
Systematic Literature Review 


What are the current methods of evaluating regeneration in 
forested wetlands? 
 
How successfully are they being implemented? 
 
What results are landowners experiencing?  
 
What kind of guidance can be given to landowners to best 
ensure regeneration of forested wetlands? 
 
How does the post-harvest stand composition compare to pre-
harvest condition? 
 
How are forested wetland functions affected by timber harvest? 


Statewide Forested Wetlands 
Regeneration Pilot Project 
 
Forest Practices and Wetlands 
Systematic Literature Review 


Does timber harvest in forested wetlands affect water temperature sufficiently 
to negatively affect stream temperatures in connected streams? 


Wetland/Stream Water 
Temperature Interactions Project 
 
Forest Practices and Wetlands 
Systematic Literature Review 


Does timber harvest in forested wetlands alter hydrology sufficiently to affect 
wetland functions? 


Wetlands Hydrology Connectivity 
Project 
 
Forest Practices and Wetlands 
Systematic Literature Review 


 


Forested Wetlands Literature Review and Workshop Project  
Description: 
This project included three elements: (1) performing a literature review and creating an 
annotated bibliography; (2) holding a one-day workshop for involved forest and wetland 
professionals as part of the collection and dissemination of experiential information; and (3) 
developing a synthesis paper that includes the literature and workshop information. The results 
from the literature search indicate that there are substantial information gaps regarding the 
characterization of forested wetlands, including but not limited to studies of water quality, 
hydrology, and fish and wildlife use. 
 
Status:  
This project has been completed and has undergone CMER review and ISPR. The paper and 
workshop proceedings are available online and through CMER. Workshops occurred in 
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November 2002 and the “Pacific Northwest Forested Wetland Literature Survey Synthesis 
Paper” was completed in April 2005. The Forest Practices and Wetlands Systematic Literature 
Review will add to our knowledge gained from this project by reviewing literature since 2003 
(where this literature synthesis left off) and evaluate risk to and uncertainty about wetland 
functions resulting from forest practices activities that occur in or adjacent to forested wetlands. 
If a paucity of information is found within Pacific Northwest (PNW) forested landscapes, the 
proposed literature review will need to draw on literature conducted outside the PNW and in 
nonforested settings. Studies outside the PNW will then need to be evaluated as to their 
relevance to forested PNW landscapes.  


Forest Practices and Wetlands Systematic Literature Review 
Description: 
The Forest Practices and Wetlands Systematic Literature Review is intended to help address the 
uncertainty about how harvesting wetlands and constructing roads in and adjacent to wetlands 
affects the capacity of wetlands to contribute to watershed processes that support fish, 
amphibians, and water quality. This project will review and synthesize scientific literature to 
identify and evaluate effects on wetland functions, with a primary focus on harvesting trees from 
forested wetlands and on road construction and maintenance activities. This project will allow 
WETSAG to develop testable hypotheses for future WETSAG projects; to evaluate risk to and 
uncertainty about protecting wetland function to inform prioritizing, scoping, and designing of 
future field studies; and to fill data gaps identified in the previous wetland literature review. 
Following the literature review, priority will be placed on scoping projects identified in the CWA 
assurances milestones, specifically the Wetland/Stream Water Temperature Interactions Project 
and the Wetland Hydrologic Connectivity Project. 
 
Status: 
This project is currently being scoped and is anticipated to be implemented and completed in 
2012. 


Statewide Forested Wetlands Regeneration Pilot Project  
Description: 
The pilot project was conducted in Olympic Region and finalized in 2004. The report has been 
reviewed by CMER and is available online. This pilot study was initiated to characterize 
regeneration in forested wetlands, develop research methodologies, examine current 
methodologies of forested wetland regeneration, and determine the success of their 
implementation. The pilot study had two primary objectives: (1) To develop a process for 
identifying suitable sites to sample. This included working with landowners who manage 
forested wetlands to identify forested wetlands that have been harvested. (2) To develop and test 
methods for site selection, develop and test sampling protocol, develop measures of regeneration 
success, develop methods for data analysis, and collect some preliminary information about 
regeneration in forested wetlands to guide study design for a full-scale study.  
 
The pilot study indicates that seedlings and saplings are able to establish in forested wetlands 
that have been harvested. All but one site met the Board Manual guidelines for acceptable 
stocking level. However, the data did not answer the longer-term question of whether a 
functional forest is recovered at the midpoint of a timber rotation cycle as stated in WAC 222-
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30-010 timber harvest policy. The pilot study did not address the role of hydrology in forested 
wetlands or what potentially affects the hydrology, nor did it attempt to evaluate alterations to 
surface water quality and chemistry, groundwater, or fish or amphibian use resulting from 
harvest. The study objective to determine methodologies to assess the regeneration of forested 
wetlands was not sufficiently answered by the pilot. Improved mapping and tracking of forest 
practices operations would better support a full study to be conducted in the future. 
 
Status:  
This pilot project was completed in July 2004. CMER approved the “Forested Wetland 
Regeneration Pilot Summary Report.” 


Wetland/Stream Water Temperature Interactions Project  
Description:  
This project would assess the change in water temperature in wetlands and associated streams as 
a result of timber harvest in forested wetlands. This project is a priority of the CWA assurances 
milestones; it is anticipated that scoping will begin once the Forest Practices and Wetlands 
Systematic Literature Review is completed, which will inform hypothesis and study design 
development. 
 
Status: 
This project has not been scoped, but scoping is anticipated to begin once the Forest Practices 
and Wetlands Systematic Literature Review is completed. 


Wetlands Hydrology Connectivity Project  
Description:  
This project would assess the impact of harvesting in forested wetlands on basin hydrology and 
determine if that impact results in “no net loss of hydrologic function.” Hydrologic connectivity 
links wetlands to streams. This project is a priority of the CWA assurances milestones; it is 
anticipated that scoping will begin once the Forest Practices and Wetlands Systematic Literature 
Review is completed, which will inform hypothesis and study design development. 
 
Status: 
This project has not been scoped, but scoping is anticipated to begin once the Forest Practices 
and Wetlands Systematic Literature Review is completed. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Forested Wetlands 
Effectiveness Program. Knowledge gained or anticipated, identified gaps, and recommendations 
for addressing gaps are discussed for each critical question. The rule group critical questions are 
listed in bolded italics. “Knowledge gained” is only shown for projects with final reports that 
have been through the final review process and approved by CMER and Policy. For projects that 
are incomplete, knowledge anticipated is described. For this program, there are five CMER 
projects listed (see Table 40) for answering specific critical questions. The Forested Wetlands 
Literature Review and Workshop Project, and the Statewide Forested Wetlands Regeneration 
Pilot Project have both been completed. The Forest Practices and Wetlands Systematic Literature 
Review is currently being scoped. The Wetland/Stream Water Temperature Interactions Project 
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and the Wetlands Hydrology Connectivity Project have not been scoped. As projects and 
associated final reports are completed within this program, this section will be updated to better 
address knowledge gained, identified gaps, and recommendations for addressing those gaps. 
 
Are forested wetlands regenerating sufficiently to maintain wetland functions? 
 
Knowledge Gained or Anticipated:  
From the Forested Wetlands Literature Review and Workshop Project, we learned that few 
studies and literature related to forested wetlands have been conducted outside of riparian forests 
in the Pacific Northwest and elsewhere. 
 
The Regeneration Pilot Project was not able to answer the longer-term question about restoring 
function at the midpoint of a timber rotation cycle, but it did establish that seedlings and saplings 
were shown to be present in the surveyed study sites. 
 
Identified Gaps: 
The Forested Wetlands Literature Review and Workshop Project concluded that substantial 
information gaps exist regarding the characterization of forested wetlands, especially in the 
Pacific Northwest, including but not limited to studies of water quality, hydrology, and fish and 
wildlife use. The final section of the document is a compilation of the apparent knowledge gaps, 
including recommendations for additional research. Applied research in reference forested 
wetlands and harvested forested wetlands to characterize function and management response, 
especially for fish and wildlife use, is needed. 
 
Gaps identified in the Regeneration Pilot Project were mostly related to the difficulty of 
identifying harvested wetlands and types of harvest from forest practices applications (FPAs). 
The pilot study did not address the role of hydrology in forested wetlands or what potentially 
affects the hydrology. Because the sample sites were all recently harvested, the data collected did 
not answer the longer-term question of whether a functional forest is recovered at the midpoint 
of a timber rotation cycle as stated in WAC 222-30-010 timber harvest policy.  
 
Recommendations for Addressing Gaps: 
Work with agency, tribal, academic, and industry partners to develop applied research to study 
the function of forested wetlands for fish and wildlife; and refine water quality performance 
goals in the FP HCP. 
 
Improved mapping and tracking of forest practices operations, including reporting of the use of 
the mitigation sequence, would better support all WETSAG studies. 
 
Long-term study sites of different HGM categories are required to fully evaluate functional 
changes — including pre-harvest, initial post-harvest, and decades past harvest. 
 
Future studies may include investigations as to how moisture gradients and microclimate 
correlate with or affect the biodiversity of a site. 
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Does timber harvest in forested wetlands affect water temperature sufficiently to negatively 
affect stream temperature in connected streams? 
 
Knowledge Gained or Anticipated:  
The Wetland/Stream Temperature Interactions Project has not been scoped, but the study is 
anticipated to develop methodologies and to provide both an analysis of whether surface and 
groundwater temperature is altered by timber harvest in forested wetlands and an analysis of 
whether temperature alterations can be detected downslope or downstream in receiving waters.  
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
 
Does timber harvest in forested wetlands alter hydrology sufficiently to affect wetland 
functions? 
 
Knowledge Gained or Anticipated:  
The Wetlands Hydrology Connectivity Project has not been scoped, but the study is intended to 
evaluate net loss or gain of function and, specifically, the impacts of harvest and roads on the 
quantity and movement of water within wetlands and to receiving waters. This project will 
inform implementation of road BMPs, stream and wetland typing related to fish use, and 
research on water quality parameters such as temperature, turbidity, and dissolved oxygen. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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6.9.3 Wetlands Mitigation Program 


Program Strategy 
In order to achieve “no net loss of wetland function” when filling or draining more than 0.10 acre 
of wetland during road construction, forest practices rules require implementation of a mitigation 
sequence, including avoidance and minimization (WAC 222-24); and replacement or restoration 
for filling of more than 0.5 acre of wetland. Information on the effectiveness of these mitigation 
requirements is not currently available.  
 
To address the performance target of “no net loss of hydrologic functions of wetlands” (Schedule 
L-1), this program will evaluate several critical questions, including whether mitigation activities 
are successful in achieving stated goals and objectives by replacing lost wetland functions caused 
by wetland filling or draining (see Table 41). This information can then be used to recommend 
any changes to the current process of wetland mitigation. This program is currently being 
developed for implementation. It is ranked eleventh among the 16 CMER programs. 


Table 41. Wetlands Mitigation Program: Applicable Rule Group Critical Questions with Associated Research 
Projects 


Rule Group Critical Questions Project Names 
Are road construction activities, harvest and harvest methods adequately 
mitigated to achieve no net loss of wetland functions?  


Program 
Research 
Questions 


What sizes and types of wetlands are being impacted by road 
and landing construction and maintenance activities on the FP 
HCP landscape? 
 
Is implementation of the wetland mitigation sequence ensuring 
no net loss of wetland functions? 
 
What are the cumulative effects to wetland functions of impacts 
to multiple small wetland areas? 
 
What wetland functions are assumed critical to achieve the 
goal of no net loss? 
 
What functions are not being mitigated or replaced? 


Wetlands Mitigation 
Effectiveness Project 
 


 


Wetlands Mitigation Effectiveness Project  
Description:  
The Wetlands Mitigation Effectiveness Project will answer the question of whether the current 
forest practices road construction rules are effective at preventing net losses to wetland functions. 
Documentation of how often and what types of wetlands are being impacted by road construction 
is not readily available, and currently there is no information available on how road construction 
under the current rules is affecting wetland functions or area across the FP HCP landscape. 
 
The overall goal of the Wetlands Mitigation Effectiveness Project is to determine whether the 
current Washington State forest practices goal of “no net loss to wetland function” is being 
achieved. 
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This project was initially scoped as a single study with multiple phases but has since evolved into 
four projects that make up the Wetlands Mitigation Program. The first project would develop and 
test site selection, data collection, and data analysis methods. The second project would be a pilot 
study to refine and finalize the field methods developed in the first project, test the usefulness of 
using FPA maps to identify wetlands in site selection, and test the feasibility of using remote 
sensing tools (LIDAR, aerial photography, etc.) to identify and classify wetlands. The third 
project would apply the tested and finalized methods in a statewide survey to describe and 
quantify forest road and wetland interactions and assess and rank risks to wetland functions from 
specific road construction/maintenance activities. The fourth project would build on the results 
of the statewide study and would directly test whether following the “wetland mitigation 
sequence” when constructing or maintaining roads in or near wetlands prevents a net loss of 
wetland functions. 
 
Status: 
The scoping document was approved by CMER in June 2008. The study design for the pilot 
project was developed and CMER review was initiated in the spring of 2010. The review 
generated a lot of discussion on several of the project’s design elements as well as some of the 
basic questions being addressed by the project. As a result, WETSAG has set aside implementing 
the Wetlands Mitigation Effectiveness Project at this time and instead will focus on conducting a 
Forest Practices and Wetlands Systematic Literature Review. WETSAG will also work on 
scoping a Forest Practices Field Survey concurrent with the literature review. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Wetlands Mitigation 
Program. Knowledge gained, identified gaps, and recommendations for addressing gaps are 
discussed for each critical question. The rule group critical questions are listed in bolded italics. 
“Knowledge gained” is only shown for projects with final reports that have been through the 
final review process and approved by CMER and Policy. For projects that are incomplete, 
“knowledge anticipated” is described. For this program, there is one CMER project listed (see 
Table 41) for answering specific critical questions.  
 
The Wetlands Mitigation Effectiveness Project pilot study design was developed and CMER 
review was initiated. Due to discussions that occurred during the review, this project has been set 
aside. As projects and associated final reports are completed within this program, this section 
will be updated to better address knowledge gained, identified gaps, and recommendations for 
addressing those gaps. 
 
Are road construction activities, harvest, and harvest methods adequately mitigated to achieve 
no net loss of wetland functions? 
 
Knowledge Gained or Anticipated: 
It is anticipated that the Wetland Mitigation Effectiveness Project will provide a preliminary 
analysis of wetland functions and of physical and structural conditions affected by road 
construction, as well as which functions are being impacted in what types of wetlands and 
whether the mitigation sequence is effective at preventing loss of wetland functions. The project 
will design, test, and refine site selection, data collection, and data analysis methods. It will also 
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evaluate which HGM classes and FP HCP types and sizes of wetlands are at highest risk of 
impact from road construction and maintenance. Incidental data will include verification of 
FPARS mapping accuracy. This project will also inform future projects, such as the Wetland 
Management Zone Effectiveness, HGM Classification, and Hydrology Connectivity projects. 
 
Identified Gaps: 
Gaps identified in the process of scoping and developing the study design for this project include 
the lack of reported information on FPAs; mapping inaccuracies that lead to misidentification of 
wetlands, both for and against; and issues with variability in interpretation of field parameters. 
The DNR Road Maintenance and Abandonment Plan (RMAP) program and the Road Sub-Basin-
Scale Effectiveness Monitoring Program do not include road impacts to unmapped wetlands or 
to forested wetlands that are not clearly identifiable. Finally, the Forested Wetlands Literature 
Review and Workshop Project revealed a significant lack of data on forested wetlands as well as 
on forest road impacts on wetlands; we do not have research on functions of wetlands in the 
forested landscape specific to the Pacific Northwest upon which to base our study. It is difficult 
to establish impacts to function if there is no pre-harvest and post-harvest monitoring across a 
range of different functional types of wetlands. Additional gaps will be determined as the project 
progresses. 
 
Recommendations for Addressing Gaps: 
In order to develop the best study design possible, addressing all the uncertainties described 
above, WETSAG will be coordinating closely with WDOE and DNR regarding wetland rating, 
functions, and HGM classification, and with statisticians to develop the most robust analysis 
possible. To decrease variability in best professional judgment determinations (if this method is 
used), training sessions will be required for data gathering. Improved mapping and tracking of 
forest practices operations, including reporting of the use of the mitigation sequence, would 
better support all WETSAG studies. 
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6.9.4 Wetland Management Zone Effectiveness Monitoring Program 


Program Strategy 
The Wetland Management Zone Effectiveness Monitoring Program will be designed to assess 
the effectiveness of wetland management zones (WMZs) in meeting FP HCP resource objectives 
and performance targets. The WMZ rules are based on a number of assumptions, including the 
following: 


• Meeting the wetland performance targets will achieve functional objectives. 
• We can determine the effectiveness of BMPs, to a generalized degree, and standardize 


how we measure and document this effectiveness. 
• Reaching BMP objectives at the site scale (i.e., applying WMZs and disconnecting road 


drainage to Type A and B wetlands) will lead to meeting sub-basin and watershed-scale 
functional objectives. (Note: Forested wetlands do not receive WMZs but may influence 
functional objectives at the sub-basin and watershed scale.) 


 
These uncertainties form the basis for the critical questions (Table 42) that the program will be 
designed to address. 


Table 42. Wetland Management Zone Effectiveness Monitoring Program: Applicable Rule Group Critical 
Questions with Associated Research Projects 


Rule Group Critical Questions  Project Names 
Are current WMZs effective in providing adequate levels of LWD, 
shade, and water quality and in maintaining microclimates? 


Wetland Management Zone Effectiveness 
Monitoring Project 


 


Wetland Management Zone Effectiveness Monitoring Project  
Description:  
This project will evaluate indicators of wetland functions to determine if the target of no net loss 
of hydrologic function and hydrologic connectivity are being achieved. This would include 
informing two of the Schedule L-2 research questions listed below:  


• TH8: Test whether the wetland prescriptions are effective in preventing downstream 
temperature increases beyond targets; and 


• LWD15: Evaluate the effectiveness of current WMZs in meeting in-stream LWD targets. 
 
Status: 
To be scoped in the future. This project will be informed by the HGM Classification, Forest 
Practices and Wetlands Systematic Literature Review, and Hydrology Connectivity projects. 
 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Wetland Management 
Zone Effectiveness Monitoring Program. Knowledge gained, identified gaps, and 
recommendations for addressing gaps are discussed for each critical question. The rule group 
critical question is listed in bolded italics. “Knowledge gained” is only shown for projects with 
final reports that have been through the final review process and approved by CMER and Policy. 
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For projects that are incomplete, knowledge anticipated is described. For this program, there is 
one CMER projects listed (see Table 42) for answering the specific critical question. The 
Wetland Management Zone Effectiveness Monitoring Project has not been scoped. As projects 
and associated final reports are completed within this program, this section will be updated to 
better address knowledge gained, identified gaps, and recommendations for addressing those 
gaps. 
 
Are current WMZs effective in providing adequate levels of LWD, shade, and water quality 
and in maintaining microclimates? 
 
Knowledge Gained or Anticipated: 
There is little research specific to forest practices and wetlands in the Pacific Northwest, and 
there is no TFW or CMER research relative to the effectiveness of forest practices WMZs for 
LWD, shade, meeting receiving stream water quality targets, or other functions. Thus, this study 
will build upon previous studies (Wetlands Mitigation Effectiveness, HGM Classification, and 
Hydrology Connectivity) to further test whether the functional objectives for fish, wildlife, and 
water quality are met through the application of WMZs and BMPs for WMZ management. 
 
Identified Gaps: 
Beyond the lack of applied research to determine the effectiveness of WMZs, there are no 
identified gaps as of yet. 
 
Recommendations for Addressing Gaps: 
No recommendations have been developed at this time. 







FY 2012 CMER WORK PLAN 


WETLANDS PROTECTION RULE GROUP 167 
Wetlands Intensive Monitoring Program 


6.9.5 Wetlands Intensive Monitoring Program 


Program Strategy 
The Wetlands Intensive Monitoring Program will assess the status of forested wetlands harvested 
under forest practices rules. WETSAG will utilize the updated mapping and data-layer tools and 
a hydrogeomorphic (HGM) wetland classification system, if these are available, to assess 
functional integrity. The project will be informed by the Wetlands Mitigation Effectiveness 
Project data-collection methodologies and the baseline data metrics produced. 


Table 43. Wetlands Intensive Monitoring Program: Applicable Rule Group Critical Questions with 
Associated Research Projects 


Rule Group Critical Questions Project Names 
Are current rule-defined wetland functions sufficiently specific to 
maintain water quality standards, support the long-term viability of 
covered species, and support the goal of harvestable levels of 
salmonids? 


Wetlands Intensive Monitoring Project 


 


Wetlands Intensive Monitoring Project  
Description:  
Wetland functions are broadly defined in WAC 222-24 and -30 as water quality, water quantity, 
fish and wildlife habitat, and timber production, without specific species-related, wetland-type 
habitat criteria, narrative, or quantitative standards. Little to no research has been conducted 
within wetlands specific to forestlands or forest management in the Pacific Northwest relative to 
the species, resources, and critical processes (i.e., movement of surface and subsurface water) 
occurring within different types of wetlands and covered by the FP HCP. Without baseline 
information about expected species use, development and maintenance of structural habitat 
components, and connectivity of water through surface or subsurface flowpaths, and without 
numeric or narrative standards, it is not possible to evaluate whether the three performance goals 
of the FP HCP are being met through the application of forest practices regulations. 
 
This project will evaluate the full suite of wetland functions in different ecoregions on both the 
eastside and the westside, stratified by HGM classification, forest practices type, WDOE wetland 
rating, and size. The primary question will be whether expanding the list of functions enables 
more effective protection of those functions. 
 
Status: 
To be scoped in the future and to be informed by the Wetland Management Zone Effectiveness, 
HGM Classification, Forest Practices and Wetlands Systematic Literature Review, and 
Hydrology Connectivity projects. 


Link to Adaptive Management 
The following section looks at each rule group critical question for the Wetlands Intensive 
Monitoring Program. Knowledge gained, identified gaps, and recommendations for addressing 
gaps are discussed for the critical question. The rule group critical question is listed in bolded 
italics. Because no projects have yet been scoped, the “Knowledge Gained or Anticipated” 
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section is not relevant at this time. For this program, there is one CMER project listed (see Table 
43) for answering specific critical question. The Wetlands Intensive Monitoring Project has not 
been scheduled for scoping. As projects and associated final reports are completed within this 
program, this section will be updated to better address knowledge gained, identified gaps, and 
recommendations for addressing those gaps. 
 
Are current rule-defined wetland functions sufficiently specific to maintain water quality 
standards, support the long-term viability of covered species, and support the goal of 
harvestable levels of salmonids? 
 
Knowledge Gained or Anticipated: 
The anticipated outcomes have not been established. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified.
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6.10 WILDLIFE RULE GROUP 
Historically, Timber, Fish and Wildlife (TFW) has funded a number of wildlife research projects 
since the late 1980s. These projects have addressed general multispecies and statewide issues, as 
well as species-specific concerns about the effects of forest practices. Although the FP HCP is 
focused on water quality, fish, and stream-associated amphibians (SAAs), both Policy and 
CMER acknowledge that wildlife issues are important and need attention. Consequently, CMER 
has recently funded additional sampling and analyses of a study that examines wildlife use of 
two streamside buffer designs. However, because CMER’s focus is currently on FP HCP 
priorities, the only funding available for additional wildlife projects is from the State General 
Fund. 


Rule Overview and Intent 
Forest practices rules directed at wildlife conservation take two approaches: (1) general statewide 
requirements; and (2) species-specific strategies. In addition, forest practices rules may benefit 
wildlife through the retention or enhancement of habitat, such as riparian buffers, upland 
management areas, mass wasting sites, channel migration zones, etc. The only general statewide 
rule specifically directed at wildlife conservation is the provisions for wildlife reserve tree 
management (WAC 222-30-020[11]). Specifications for the retention of wildlife reserve trees, 
green recruitment trees, and down logs are provided for both eastern and western Washington. 
Species-specific forest practices rules are closely tied to state and federal endangered and 
threatened species programs. Habitat of listed species is defined as critical habitat (state), and 
any proposed forest practices activity in critical habitat becomes a Class IV special forest 
practices under SEPA (WAC 222-10-040), requiring consultation, evaluation, an environmental 
impact statement (where appropriate), and mitigation. There are currently 10 species for which 
these rules apply (e.g., the bald eagle [Haliaeetus leucocephalus], grizzly bear [Ursus arctos], 
northern spotted owl [Strix occidentalis], and marbled murrelet [Brachyramphus marmoratus]). 
 
In some cases, a species-specific approach that avoids rule making has been endorsed by the 
Forest Practices Board. This approach usually involves the development and adoption of 
management plans or the specification of “voluntary” guidelines. The federal listing of the lynx 
(Lynx canadensis) prompted the state and a few large private landowners in northeastern 
Washington to develop and adopt lynx management plans. Similarly, the state listing of the 
Taylor’s checkerspot butterfly (Euphydryas editha taylori) resulted in landowner commitments 
to develop management plans to protect, and possibly help restore, the few individual occupied 
sites. The state listing of the western gray squirrel (Sciurus griseus) resulted in landowners 
agreeing to apply forest practices guidelines developed by the Washington Department of Fish 
and Wildlife in areas known to contain the species. These rules and associated guidelines are 
very complex. Each species generates specific definitions of habitats, specific monitoring 
methods, and specific provisions for protection of sites that vary with the species needs. In 
addition, the Forest Practices Board often adopts rule options that allow landowners to develop 
species-specific management plans. 


Rule Group Resource Objectives and Performance Targets 
No resource objectives or performance targets exist for wildlife rules. 
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Rule Group Strategy 
Wildlife research pertaining to fish and amphibians (aquatic and riparian-dependent) are covered 
under the Type N Riparian Prescriptions Rule Group, specifically within the Sensitive Site 
Program and the Type N Amphibian Response Program. Within the Wildlife Rule Group, the 
Wildlife Program is the only program currently active and primarily focuses on wildlife species 
within upland management areas (UMAs) or riparian management zones (RMZs). The rule 
group critical question for the Wildlife Program is listed in Table 44. 


Table 44. Wildlife Rule Group Critical Questions and Programs 


Rule Group Critical Questions Program  Task Type SAG 
What roles do RMZs, UMAs, and other forest patches 
play in maintaining species and providing structural and 
vegetative characteristics thought to be important to 
wildlife? 


Wildlife 
Program 


Effectiveness 
 
Validation 


LWAG 
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6.10.1 Wildlife Program  
The purpose of the Wildlife Program is to (1) determine the species of wildlife that use managed 
forests; (2) estimate habitat conditions associated with wildlife use of managed forests; (3) assess 
the efficacy of regulations designed to provide habitat for wildlife in managed forests; and (4) 
identify emerging forestry-wildlife issues and develop research projects that address those issues. 


Program Strategy 
With the current emphasis of CMER on the Forest Practices Adaptive Management Program, 
there is little opportunity to fund projects for wildlife other than those species that are covered 
under the FP HCP (i.e., aquatic species and riparian-dependent amphibians). LWAG has 
identified and prioritized several wildlife issues (upland and/or riparian) that need attention. 
These issues are described in the rule group critical question in Table 45 and are primarily 
addressed with the RMZ Resample Project.  


Table 45. Wildlife Program: Applicable Rule Group Critical Questions with Associated Research Projects 


Rule Group Critical Questions Project Names 
What roles do RMZs, UMAs, and other forest patches play in 
maintaining species and providing structural and vegetative 
characteristics thought to be important to wildlife? 


RMZ Resample Project 


 


RMZ Resample Project  
Description: 
In 1990, CMER funded an experimental study to examine the effects of two buffer 
configurations (state regulations and “smart buffers”) on birds, small mammals, and amphibians. 
The study produced two years of pre- and post-harvest data and a final report that was completed 
in 2000. The results were species specific and equivocal and raised numerous questions about the 
long-term response of wildlife to the treatments. Because the smart buffer was similar to the 
forest practices buffer for Type F streams, and more than five years had elapsed since last 
sampling in the RMZ, another two years of sampling was initiated in 2003 to document changes 
over time. The study will provide additional data on riparian conditions and some SAAs.  
 
Status: 
The final report was completed in 2008 and was reviewed by LWAG, CMER, and ISPR. The 
contract with the consultant that collected the data and prepared the final report was not renewed; 
therefore, the final report has not been revised based on ISPR comments. LWAG developed a 
memorandum that summarized the complex issues surrounding the inability to finalize the RMZ 
Resample report and its tentative conclusions, and LWAG provided suggestions for addressing 
any useful information that might be extracted from the RMZ Resample. That memorandum and 
the ISPR comments were attached as an addendum to the final report and submitted to CMER 
for final approval. Since that time, LWAG has examined the report and available data and has 
determined that only the bird and amphibian data have some potential for further analysis and 
development of useful additional products. Because of the nature of how it was collected, the 
bird data have a higher priority, and LWAG is developing a plan on how to address the bird data 
reanalysis. 
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Link to Adaptive Management 
The following section looks at the rule group critical question for the Wildlife Program. 
Knowledge gained, identified gaps, and recommendations for addressing gaps are discussed for 
this critical question. The rule group critical question is listed in bolded italics. “Knowledge 
gained” is shown for the one project (the RMZ Resample Project) that has been through the final 
review process and approved by CMER and Policy. The RMZ Resample Project is currently 
being examined for useful data that can be extracted (see “Status,” above).  
 
What roles do RMZs, UMAs, and other forest patches play in maintaining species and 
providing structural and vegetative characteristics thought to be important to wildlife? 
 
Knowledge Gained or Anticipated: 
The bird portion of the RMZ Resample Project will provide some information that can answer 
this question when the project is completed. 
 
Identified Gaps: 
Gaps have not yet been identified. 
 
Recommendations for Addressing Gaps: 
Gaps have not yet been identified. 
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6.10.2 Other Wildlife Programs/Projects 
Wildlife research priorities were developed as part of the original Timber, Fish and Wildlife 
stakeholder process. These research priorities were in place prior to adoption of the current 
adaptive management program developed in concurrence with the Forests and Fish Report. 
Under the current Forest Practices Adaptive Management Program and to fulfill requirements of 
the FP HCP, research is prioritized and funded to primarily address aquatic resources. However, 
TFW stakeholders continue to see the importance of addressing effectiveness and monitoring of 
nonaquatic wildlife, and they hope to incorporate priority wildlife research in the future. Table 
46 lists the critical wildlife research questions developed in the past by TFW stakeholders. 


Table 46. Wildlife Rule Group Critical Questions and Associated Programs (Developed as Part of TFW) 


Rule Group Critical Questions Program  Task Type 
What are the values of snags retained in upland 
management units and riparian management zones 
(RMZs)? 
 
Is there a threshold response by wildlife to snag density?  
 
What are the fates of wildlife reserve trees (WRT) and 
green recruitment trees (GRT) in managed forests? 
 
What are the most effective ways of retaining and 
replacing snags? 


Effectiveness of snags for 
wildlife 


Effectiveness 
 
Validation 


What are the effects of variation in stand establishment 
practices, herbicides, thinning, fertilization, and rotation 
lengths on vegetation and wildlife?  
 
Does the concept of the steady-state shifting mosaic 
apply, and how does that process affect wildlife? 


Conifer management 
effects on wildlife 


Effectiveness 
 
Validation 


What roles do RMZs, upland management areas (UMAs), 
and other forest patches play in maintaining species and 
providing structural and vegetative characteristics thought 
to be important to wildlife? 
 
What are the functions of large legacy trees (snags, down 
wood, high stumps) as compared to the smaller 
complements produced in intensively managed forests?  
 
What are the roles and fates of special sites (e.g., rock 
outcrops, cliffs, talus slopes, isolated small wetlands, etc.) 
in managed forests? 


Legacy features and their 
effect on wildlife 


Effectiveness 
 
Validation 


(Table 46 cont. next page) 
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(Table 46 cont.) 
Rule Group Critical Questions Program  Task Type 
What are the movement patterns, processes, and distances 
of amphibians in managed forests?  
 
Do amphibians persist in refugia following timber harvest, 
or is subsequent occupancy related to movements from 
other areas?  
 
How quickly do amphibians recolonize areas, particularly 
habitat outside the stream network?  
 
What are the roles of ponds created by beaver, slumps, 
rotational failures, road ditches, sediment traps, and off-
channel habitats in the distribution and abundance of still-
water-breeding amphibians? 


Amphibian movement 
and distribution 
effective-ness monitoring  


Effectiveness 


What are the status and trends of bats in managed forests? Forest Bats  Extensive 
What are the roles of WRTs and GRTs in bat ecology?  
 
What are the relationships between forest management 
and bat foraging and roosting? 


Forest Bats Effectiveness 


What is the relationship between the abundance and 
productivity of wildlife and gradients in the composition 
and structure of ponderosa pine stands? 


Ponderosa Pine Habitat  Effectiveness 


What are the effects of forest practices on the western 
gray squirrel and oviposition sites of egg-laying reptiles?  
 
What are the roles of isolated oak trees and small patches 
of oaks?  
 
What are the appropriate management approaches to 
maintaining and restoring oak woodlands at stand and 
landscape levels?  


Oak Woodland Habitat  Effectiveness 
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6.11 INTENSIVE WATERSHED-SCALE MONITORING TO ASSESS CUMULATIVE 
EFFECTS 


Intensive monitoring is watershed-scale research designed to evaluate the cumulative effects of 
multiple forest practices and to provide information that will improve our understanding of 
causal relationships and the biological effects of forest practices rules on aquatic resources. The 
evaluation of cumulative effects of multiple management actions on a system requires an 
understanding of how individual actions influence a site and how those responses propagate 
through the system. This understanding will enable the evaluation of the effectiveness of 
management practices applied at multiple locations over time. This sophisticated level of 
understanding can only be achieved with an intensive, integrated monitoring effort. Evaluating 
biological responses is similarly complicated, requiring an understanding of how various 
management actions interact to affect habitat conditions and how system biology responds to 
these habitat changes. This program was identified in the Monitoring Design Team (MDT) 
Report (MDT, 2002) as an essential component of an integrated monitoring program. CMER and 
Policy will be scoping intensive monitoring needs for the adaptive management program. 
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APPENDIX A: CMER PROJECTS, OBJECTIVES, AND TARGETS 


 
(Table cont. next page; see final page for notes) 
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(Appendix A: CMER Projects, Objectives, and Targets cont.) 


 
(Table cont. next page; see final page for notes) 
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(Appendix A: CMER Projects, Objectives, and Targets cont.) 


 
(Table cont. next page; see final page for notes) 
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(Appendix A: CMER Projects, Objectives, and Targets cont.) 
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FOREST PRACTICES BOARD 1 
REGULAR BOARD MEETING 2 


February 8, 2011 3 
Natural Resources Building 4 


Olympia, Washington 5 
 6 
 7 
Members Present 8 
Peter Goldmark, Chair of the Board, Department of Natural Resources 9 
Bill Little, Timber Products Union Representative  10 
Carolyn Dobbs, General Public Member  11 
Dave Somers, Snohomish County Commissioner (absent from 9:30 a.m.-10:45 a.m.)  12 
David Whipple, Designee for Director, Department of Fish and Wildlife  13 
David Herrera, General Public Member  14 
Doug Stinson, General Public Member/Small Forest Landowner  15 
Mark Calhoon, Designee for Director, Department of Commerce (absent from 9 a.m.-12 p.m.) 16 
Norm Schaaf, General Public Member 17 
Paula Swedeen, General Public Member  18 
Sherry Fox, General Public Member/Independent Logging Contractor 19 
Stephen Bernath, Designee for Director, Department of Ecology 20 
 21 
Members Absent: 22 
Tom Davis, Department of Agriculture 23 
 24 
Staff  25 
Darin Cramer, Forest Practices Division Manager 26 
Marc Engel, Forest Practices Assistant Division Manager 27 
Patricia Anderson, Rules Coordinator 28 
Phil Ferester, Assistant Attorney General 29 
 30 
WELCOME AND INTRODUCTIONS 31 
Peter Goldmark called the Forest Practices Board (FPB or Board) meeting to order at 9 a.m. He 32 
introduced Mark Calhoon as the new Board member representing the Department of Commerce. 33 
Patricia Anderson, Department of Natural Resources (DNR or Department), provided an emergency 34 
safety briefing. 35 
 36 
APPROVAL OF MINUTES 37 
MOTION: Norm Schaaf moved to approve the November 10, 2011 meeting minutes. 38 
 39 
SECONDED: Doug Stinson 40 
 41 
Board Discussion: 42 
Goldmark noted a citation error on page 9, line 29. The RCW reference should be 76.09.040(2), not 43 
34.05.040(2). 44 
 45 
ACTION: Motion passed unanimously. (Mark Calhoon was absent from vote.) 46 
 47 
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REPORT FROM CHAIR 1 
Peter Goldmark summarized the status of the forest practices budget. The governor’s 2012-13 biennial 2 
budget proposes a reduction of 20 percent for the program, with the expectation of an offset in whole 3 
or in part by fees. This is in addition to the $4 million reduction already taken in the current biennium 4 
which caused a reduction of 25.7 full time equivalent staff. 5 
 6 
He added DNR has been working with stakeholders on a Forest Riparian Easement Program bill in 7 
hopes that funding and other long-standing issues can be resolved. 8 
 9 
PUBLIC COMMENT 10 
Shawn Cantrell, Seattle Audubon, said he was encouraged by a renewed focus and energy within the 11 
Northern Spotted Owl Implementation Team. He read an excerpt from the soon-to-be-finalized federal 12 
Northern Spotted Owl Recovery Plan that called for a more important role for state and private lands in 13 
the owl’s recovery. Norm Schaaf asked if the implementation team is the appropriate body to consider 14 
the federal plan’s recommendations; Cantrell answered only if the Board broadens the team’s scope of 15 
work. 16 
 17 
Pete Heide, Washington Forest Protection Association (WFPA), said the association’s goal is 100 18 
percent compliance. He pointed out that over 90 percent of the forest practices reviewed in the recent 19 
compliance monitoring effort was carried out either within the rules, or not so far outside the rules as 20 
to cause significant resource damage. He stressed that feedback is an important tool for improvement, 21 
but it is necessary that the feedback be more immediate than it is currently. He said stream width and 22 
RMZ length are difficult to control in the natural environment, and he offered WFPA’s support in 23 
developing protocols to consistently audit the stream width calls and reduce errors in stream length 24 
measurements. 25 
 26 
Kara Whitaker, Washington Forest Law Center, commented that the appropriate identification of water 27 
types in forest practices applications is not being adequately enforced. She requested that the Board 28 
direct DNR to act on the Conservation Caucus’ recommendations for solutions to improve 29 
implementation of the water typing rules. 30 
 31 
Peter Goldman, Washington Forest Law Center, thanked the Board in advance for giving the 32 
Conservation Caucus an opportunity to make a presentation on compliance issues related to water 33 
typing. He suggested a variety of factors should be considered - base map accuracy, better process for 34 
landowners to change water types, better enforcement, and perhaps even a rule change. 35 
 36 
Chris Mendoza, Conservation Caucus, commented on two issues with the biennial compliance 37 
monitoring report. It should distinguish between compliance rates on Type F activities and Type N 38 
activities, and not be averaged; and the “professional judgment calls” should be better defined. 39 
 40 
Miguel Perez-Gibson, Conservation Caucus, said the Board can play an important role in the biomass 41 
issue by addressing sustainability of the feedstock and creating best management guidelines. He said 42 
the Board does not want to create a system where species can become threatened or endangered. If the 43 
Board can address the habitat associated with down woody material, it will take away some of the 44 
concerns about this evolving new industry and can help with some of the fuel reduction problems on 45 
the eastside. 46 
 47 
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STAFF REPORTS 1 
Adaptive Management  2 
Jim Hotvedt, DNR, said Forests and Fish Policy (Policy) is in the process of reviewing the Road Sub-3 
Basin Effectiveness Monitoring Report and has 180 days to make a recommendation to the Board. It 4 
was independently reviewed by the Scientific Review Committee and got fairly high remarks for study 5 
design and thoroughness. 6 
 7 
Board Manual  8 
Donelle Mahan, DNR, said she is convening a group in February to help draft the RMAP extension 9 
portion of Section 3, Guidelines for Forest Roads. She said that manual, along with changes to sections 10 
18 and 11 for the riparian open space and watershed analysis will go to the Board prior to the May 11 
meeting for review. Stephen Bernath asked if the timeline for the RMAPs portion was moving forward 12 
even though the rule was not on the February agenda. Mahan answered yes. 13 
 14 
Clean Water Act Assurances 15 
Mark Hicks summarized the past six months progress as shown in the January 2010 Clean Water Act 16 
Milestones report. He said the biggest challenges to milestone completion are the CMER research 17 
budget and the capacity of non-paid scientists to do the work. 18 
• Sherry Fox asked if all stakeholders involved in dispute resolution are supposed to abide by the 19 


same process. Hicks answered yes, and if there are problems Department of Ecology (Ecology) 20 
needs to hear about it. 21 


• Carolyn Dobbs asked whether the wetland milestones with an “in question” status are getting 22 
resolved. Hicks answered that the Wetlands Scientific Advisory Group (WETSAG) is rethinking 23 
the appropriate direction for the Wetland Road Mitigation study. 24 


• Paula Swedeen asked for implications of milestones not being met, and asked about whether there 25 
is a funding strategy to ensure that CMER can carry out its research. Hicks said the 2010 26 
milestones are still being completed, but they are operational and not the type of work that will 27 
prevent the 2011 milestones from proceeding. But the CMER issue is much more difficult because 28 
it is much larger in scope and funding. The strategy is the principals seeking long-term funding for 29 
the Adaptive Management Program, but so far the result has been a year-by-year fix. 30 


• Norm Schaaf asked for clarification on the status of certain milestones that says, “Ecology 31 
provided suggested approach. No further action on this issue has occurred.” Hicks answered this 32 
means it is a DNR staffing issue and they are just unable to tackle the work right now. Ecology 33 
suggested ways to complete the milestone, and hopefully since some ground has been broken on 34 
it, they will be able to resolve it when they can work on it. 35 


 36 
Rule Making Activity 37 
Marc Engel, DNR, gave a brief overview of the status of the current rule making activities, some of 38 
which the Board would be considering later in the meeting. He also mentioned staff will begin the 39 
board manual work with stakeholders very soon to incorporate the RMAPs process. 40 
 41 
Small Forest Landowner Advisory Committee and Small Forest Landowner Office  42 
Mary McDonald, DNR, talked about the Family Forest Fish Passage Program 2010 Implementation 43 
Report, and the Forest Stewardship Notes which is a joint Washington State University and DNR 44 
online newsletter. 45 
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• Peter Goldmark asked what percentage of small forest landowners have internet access. 1 
McDonald answered she didn’t know, but less than one percent of those who do are still on dial-2 
up. 3 


• Sherry Fox thanked the Small Forest Landowner Office staff for all the work, and pointed out that 4 
the internet is the only cost-effective way to do this now. 5 


• Carolyn Dobbs mentioned the importance of letting people know libraries are a good place to get 6 
internet access. 7 


• Stephen Bernath said he wanted to remind the Board that Policy members initiated a federal 8 
request for a funding match for the Family Forest Fish Passage Program, and drew attention to a 9 
Department of Ecology publication, Washington State Environment and Economy: Jobs in the 10 
Woods Through Proven Solutions. 11 


 12 
Taylor’s Checkerspot Butterfly 13 
Sherri Felix, DNR, explained the Taylor’s Checkerspot Butterfly report is the third annual report since 14 
the Board approved a voluntary conservation approach for the butterfly in 2006. She reported that none 15 
of the 2010 forest practices permits within one mile of its habitat were deemed by the Washington 16 
Department of Fish and Wildlife to pose a risk to the species. She also said the Board would soon 17 
receive an updated report which will highlight this finding more clearly and better describe the location 18 
of one of the 2010 permits. 19 
 20 
David Whipple, Washington Department of Fish and Wildlife, summarized the status of large 21 
landowner management plans. The Merrill & Ring Company plan was completed and signed on 22 
February 10, 2010, and the DNR/Clallam County plan was signed on November 1, 2010. 23 
 24 
TFW/Cultural Resources Committee 25 
Jeffrey Thomas, Co-Chair, reported that the committee’s high-priority projects are the charter, 26 
revisions to WAC 222-20-120, and a new board manual that would contain guidance for 27 
landowner/tribal meetings. 28 
 29 
Upland Wildlife 30 
David Whipple, Washington Department of Fish and Wildlife (WDFW), provided a brief background 31 
of the Wildlife Work Plan which the Board endorsed in March 2003 to focus on upland species. He 32 
said during the ongoing effort to make progress on a Northern Spotted Owl strategy, WDFW may have 33 
some capacity to do some rule work on the delisted Peregrine Falcon and Bald Eagle. After that the 34 
focus will be on the gray wolf once the Fish and Wildlife Commission adopts a state management plan. 35 
 36 
Paula Swedeen asked if WDFW is still planning to do an assessment on the Marbled Murrelet. 37 
Whipple answered yes, and it is number two on the list after the spotted owl. 38 
 39 
REVIEW OF 2011 WORK PLAN 40 
Marc Engel, DNR, said staff  reviewed the Governor’s Executive Order 10-06 on suspending non-41 
critical rule development and adoption. He reported that all of the rules on the Board’s 2011 work plan 42 
meet at least one of the circumstances listed by the Office of Financial Management as exemptions to 43 
non-critical rule making. 44 
 45 
  46 
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PUBLIC COMMENT ON PETITION FOR RULE MAKING 1 
Ron Malley, in reference to WAC 222-24-030(9) and his petition for rule making, said the rules lack 2 
instruction on what to do with slash when crossing a stream during road construction. He said in the 3 
harvest section you cannot cross the stream because you cannot use anything that scarifies, compacts, 4 
or disturbs the soil. He also pointed out there is a difference in the definitions of debris and slash. 5 
 6 
PETITION FOR RULE MAKING FROM RON MALLY  7 
Marc Engel, DNR, said staff recommends denying the petition because there is adequate instruction in 8 
several rules for removal and placement of forest slash and debris when crossing a stream during road 9 
construction. 10 
 11 
Carolyn Dobbs, Paula Swedeen, and David Whipple asked questions related to how this issue could be 12 
more clearly stated in rule or guidance. After some discussion, Engel said there could be language 13 
added to the roads board manual. 14 
 15 
MOTION: Norm Schaaf moved that the Forest Practices Board deny the petition for rule making, 16 


but direct staff to seek ways to clarify the issue in the board manual or by other 17 
means. 18 


 19 
SECONDED: Carolyn Dobbs 20 
 21 
Board Discussion: 22 
Sherry Fox pointed out the use of “debris” in WAC 222-24-030(9), and suggested the board manual 23 
could explain that “debris” includes slash.  24 
 25 
ACTION: Motion passed unanimously. (Mark Calhoon was absent from vote.) 26 
 27 
WATER TYPING 28 
Jamie Glasgow, Wild Fish Conservancy, presented several examples of areas where streams are 29 
significantly misclassified, and as a result, do not receive the necessary buffer protection. He said the 30 
problem stems from DNR water typing map inaccuracies, which often underestimate the start of fish 31 
habitat or don’t show any streams where streams exist. He added that the problem is amplified because 32 
most local governments have adopted the use of the DNR maps to protect critical areas from adjacent 33 
land uses. He said until there is improved water type compliance, mistyping may be the single biggest 34 
factor that contributes to loss of riparian habitat under the current rules. 35 
 36 
Chris Mendoza, Conservation Caucus, presented information from the 2008-2009 Compliance 37 
Monitoring Report. He showed the results pertaining to inappropriate stream classifications, and drew 38 
a conclusion that Type F streams are misclassified as Type Np significantly more often than Type Np 39 
streams are misclassified as Type F.  40 
 41 
Mendoza listed the Conservation Caucus’ recommendations to improve the accuracy of water type 42 
classifications: 43 
• Make water type modification forms mandatory, not voluntary. 44 
• Increase DNR’s enforcement of water typing rules under WAC 222-16-031. 45 
• Update the DNR website and restore and revise the water typing “scenarios” that were posted as guidance 46 


when the Fish Habitat Model-derived base maps were first rolled out. 47 
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• Require landowners to certify they are not relying on DNR Resource and Water Type Base Maps for water 1 
type classifications. 2 


• Require the use of LiDAR when available. 3 
• Reprioritize Policy’s task list by moving water typing back to the top; develop board manual guidance 4 


accordingly. 5 
 6 
Stephen Bernath offered some background information about the Board’s decisions regarding the 7 
water typing system. The Forests and Fish partners never expected all fish streams would be mapped, 8 
and the focus was supposed to be on prediction based on modeling. Other states had spent millions and 9 
millions mapping all streams, and the Forests and Fish partners thought a better process would be 10 
modeling with verification. DNR received funds for modeling expected fish habitat, and DNR’s maps 11 
were updated with that information. A few years ago, the last time the Board addressed the issue, 12 
Policy was not able to provide a consensus recommendation to the Board for a permanent water typing 13 
rule, and the Board made a decision to keep the interim water typing rule in effect. The Board had the 14 
impression that the DNR maps were overestimating in favor of fish bearing waters, and that 15 
landowners were doing a lot of surveying to verify. 16 
 17 
Mendoza said the level of accuracy of the model depends on the variables of basin area, channel 18 
gradient, precipitation, and elevation. He said one of the biggest limitations is the 10-meter DEM 19 
(digital elevation model), which is not very accurate when looking at channel gradient. But map 20 
accuracy is secondary to what the rule says. WAC 222-16-031 says if your land meets certain 21 
characteristics, you should treat it as such and leave the buffer, or hire someone to conduct a protocol 22 
survey. The burden is on the landowner to make a choice. 23 
 24 
Paula Swedeen asked if focusing on the recommendation to make water type modification forms 25 
mandatory would go a long way toward fixing the problem. Mendoza said it would help by ensuring 26 
there is documentation of the landowner having verified that the water type is accurate. 27 
 28 
Dave Somers asked for more explanation about how restoring the “scenarios” on DNR’s website 29 
would help. Mendoza explained that the Board couldn’t adopt the water type map as rule because it 30 
was not 95 percent accurate, but it was rolled out anyway because it was an improvement over the old 31 
hydro layer. DNR then provided guidance in “scenarios” involving mapped and on-the-ground water 32 
types so landowners could understand how to proceed in a given situation. Some had issues with the 33 
scenarios as unrealistic, so DNR took them off the website. But they could be corrected and restored, 34 
which would be helpful to everyone. 35 
 36 
Sherry Fox said in her experience landowners go by the physical characteristics, not the map. She said 37 
she was frustrated that a fair system of water typing was never agreed to, and the interim rule remained 38 
in effect.  39 
 40 
Norm Schaaf said he was still struggling with what the problem is. When landowners complete 41 
applications they are required to provide evidence that they have determined the correct water type 42 
designation for each stream, or they can submit a water type modification form to have a water type 43 
changed.  44 
 45 
Doug Stinson commented that in recent water typing work done on his property, more streams were 46 
over-typed than under-typed, and it is generally known to go both ways. Peter Goldmark said in 47 
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fairness it does go both ways, and all the data in the compliance monitoring report would be discussed  1 
later in the meeting. Jamie Glasgow commented that Wild Fish Conservancy has found in almost all of 2 
the locations they surveyed there has been a significant underestimation of the upstream extent of fish 3 
habitat and many existing streams that are not on the DNR maps at all. 4 
 5 
Carolyn Dobbs said she wanted the system to have a high level of trust, whether a certification process, 6 
a way to close a loophole, or whatever is needed. Goldmark suggested she bring that up in the last 7 
agenda item (Future Work Session Topics). 8 
 9 
BOARD MANUAL SECTION 21 - LOW IMPACT TEMPLATE  10 
Phil Hess and Ken Miller, Small Forest Landowner Advisory Committee, explained their progress to 11 
date on a low impact riparian management alternate plan template. Hess highlighted laws and rules that 12 
support the alternate plan process and noted it can provide flexibility for small forest landowners.  13 
 14 
Miller explained that the core of the template is active management of riparian management zones with 15 
a combination of thinning and patch cuts of less than an acre; the compromise is longer rotations. The 16 
template uses riparian buffers required in existing rule except for some reductions if there is no 17 
summer water, and buffer increases on non-fish perennial waters. He pointed out statistics that show 18 
that the vast majority of small forest landowners own 40 acres or less with 1000 feet or less of a stream 19 
reach. Only about one-third of a percent of forest land would be managed with the use of the template 20 
in a year. The template would provide for low risk, low impact management at the site-specific level. 21 
 22 
Hess explained the template recognizes small forest landowners on the eastside by giving them the 23 
opportunity to manage all of their forest lands including their riparian areas to remove excessive fuel 24 
loads and allow for restoration of early seral habitat types.  25 
 26 
Miller urged the Board members to individually involve themselves in discussions with their 27 
constituents to help find a significant tool for small forest landowners that also passes the tests of 28 
alternate plans and the empowering RCWs and WACs. He said they look forward to working with 29 
Policy members and said they hoped to return to the Board at the next meeting with a template 30 
proposal for consideration or at least an update. 31 
 32 
Peter Goldmark thanked them for the terrific effort in trying to find a workable solution for the small 33 
forest landowner community, and widening the dialogue to the other Forests and Fish constituencies.  34 
Sherry Fox thanked them for presenting the Board with solutions. David Whipple said he appreciated 35 
their efforts, and mentioned that folks in the state agencies are working really hard on a response to 36 
meet small forest landowners’ needs that will still protect the resources. Paula Swedeen asked if there 37 
had been fruitful discussions with the conservation caucus. Miller said the state caucus intended to 38 
involve others once it reached some conclusions. 39 
 40 
NORTHERN SPOTTED OWL IMPLEMENTATION TEAM UPDATE  41 
Bridget Moran, DNR, presented a draft work plan of the Northern Spotted Owl Implementation Team 42 
dated February 2011. She said the team had met a few times since the last Board meeting, and 43 
highlighted the following work plan items: 44 
• Approach for voluntary incentives:  Bettina Van Hagan (EcoTrust) and Cindy Mitchell 45 


(Washington Forest Protection Association) have researched a variety of approaches that exist 46 
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across international boundaries. The team is in the process of identifying which sources would be 1 
best for having follow-up conversations. 2 


• Spatial and temporal allocation of conservation efforts:  The implementation team hopes to work 3 
with the U.S. Fish and Wildlife Service (USFWS) modeling team to find out if any of the modeling 4 
content could be useful for Washington State. 5 


• Spotted Owl Conservation Advisory Group:  The Board established this group a few years ago. It 6 
has not yet been convened because the Washington Department of Fish and Wildlife has not 7 
received requests for decertification of spotted owl site centers. However, group’s membership 8 
needs to be updated, and the Board can do that in May. 9 


 10 
She added that a primary issue for the implementation team is that it has no staff to help keep things 11 
moving, and the team is considering a few creative solutions. She thanked David Whipple for starting 12 
the initial draft of the work plan, which helped the team focus its conversations. 13 
 14 
Paula Swedeen said she wanted to encourage the implementation team to take seriously the “measures 15 
of success” in the Northern Spotted Owl Policy Working Group’s recommendations to the Board.  16 
Moran said the team does have the measure of success in mind, but may need to get some specificity 17 
and clarification as to what the team can actually report on. 18 
 19 
Norm Schaaf asked what the implementation team’s role would be in regards to the federal recovery 20 
plan.  Moran answered the team’s charter focuses directly on incentives. She added that the charter is 21 
expired, so the Board may choose to update the team’s charter by adding other topics. 22 
 23 
Swedeen said the Board could be better informed in updating the charter if it could receive a briefing 24 
from the USFWS and an update on any work the technical team may be able to achieve between this 25 
Board meeting and the next. Moran said Ken Berg of the USFWS is willing to brief the Board after the 26 
plan is released. 27 


 28 
LEGISLATIVE UPDATE  29 
Darin Cramer, DNR, provided an overview of currently active legislation affecting the forest practices 30 
program, and summarized the direct effects of some of the bills. He said he will provide an update at 31 
the May meeting. 32 
 33 
COMPLIANCE MONITORING BI-ANNUAL REPORT  34 
Walt Obermeyer, DNR, presented a summary of results from 2008-2009 compliance monitoring field 35 
assessment period. He pointed out some conclusions: 36 
• Compliance results are 79 percent for road-related activities and 78 percent for riparian/wetland 37 


activities. 38 
• Compliance rates have not significantly changed from the previous period (2006-2007). 39 
• “Noncompliance” ratings vary in severity, and a “major” noncompliant level is not common. 40 
• The rates of compliance with FPAs are about the same as rates of compliance with rules. 41 
• Much of the noncompliance in riparian activities can be addressed with attention to area 42 


measurements affecting leave tree stocking. 43 
• Water typing was incorrect on about a quarter of the sampled streams. 44 
 45 
He concluded with the following recommendations: 46 
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• To catch water typing errors, review recently approved FPAs before the activities are performed. 1 
• Design samples to provide timely feedback on whether future actions to address noncompliance 2 


are working. 3 
 4 
Peter Goldmark explained this is the second report since the Board adopted the Forests and Fish rules. 5 
Some level of noncompliance is understandable when rules are new, but there is no statistical 6 
difference in compliance between the two reports. He said DNR’s goal is 100 percent compliance, and 7 
he has decided to ask staff to provide the Board with annual rather than bi-annual reports. He said he 8 
has also asked staff for recommendations within one month on how to improve compliance across the 9 
landscape. He said it was his hope and expectation that in one year the Board will get a report showing 10 
how the adjustments are implemented across the landscape. 11 
 12 
Doug Stinson asked if there was a way of recognizing people who exceed the rules and do more than is 13 
required. Obermeyer answered that information is noted on the individual review form, but it is not a 14 
statistic that is documented in the report. 15 
 16 
Dave Somers asked how the Board can address all the issues needing attention. Goldmark answered 17 
staff will come back in May with recommendations for all areas needing improvement. 18 
 19 
Stephen Bernath noted a statistic that seemed counterintuitive – there was virtually no difference 20 
between the compliance levels of large and small landowners. Also he said he hoped in the future the 21 
data could be disaggregated to make it easier to determine the differences in particular eco-regions. 22 
 23 
Norm Schaaf said landowners want to achieve 100 percent compliance, and the results show 24 
essentially 90 percent or barely below 90 percent, indicating there are not extremely large problems to 25 
deal with. He said he wondered if there could be more consistency in the ways rules are implemented 26 
and monitored for compliance. Paula Swedeen asked if Schaaf was talking about clarification in rule 27 
language. Schaaf answered there could be a number of ways to improve this – possibly in rule, 28 
possibly in the board manual. 29 
 30 
David Whipple asked if an annual report is achievable without taking away from normal compliance 31 
monitoring efforts. Goldmark said it is early to tell but there are major issue areas where the resources 32 
are at risk, and hopefully there is a way to work on reaching 100 percent compliance in a reasonable 33 
period of time. 34 
 35 
FOREST BIOMASS REVIEW  36 
Bridget Moran, DNR, said she convened a stakeholder meeting to gain insights into concerns about 37 
future rule making or guidance to ensure ecological health of the forest where biomass is removed. The 38 
meeting was attended by representatives of WFPA, the Conservation Caucus, federal and state 39 
agencies, and the Northwest Indian Fisheries Commission. Small landowner representatives were 40 
invited but could not attend.  41 
 42 
She said participants had a common goal to ensure the ecological health of the forest. She said she 43 
gave an update of DNR’s forest biomass supply assessment being done by the University of 44 
Washington (UW) and Marc Engel explained to the group that the intent of the current forest biomass 45 
rule proposal is to ensure biomass retrieval activities comply with all of the existing forest practices 46 
rules. 47 
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 1 
She said part of the meeting discussion was about the Board’s possible approaches. Should the Board 2 
be proactive now before there are more capital investments and jobs created, and the possibility of the 3 
economics overtaking the discussion? Or should the Board take time to evaluate the extent of activities 4 
through forest practices application tracking, and then contemplate next steps? She said the group 5 
decided to continue by doing the following: 6 
• Invite industry representative to future meetings. 7 
• Evaluate current rule protections and monitor the biomass removal through activity reported on 8 


forest practices applications (FPAs). 9 
• Take advantage of any learning opportunities, including looking at the literature review that is 10 


currently underway by the UW as part of the DNR supply assessment, touring some of the 11 
operations, and conducting a science day to have people speak to the group for a more in-depth 12 
understanding on where the science is. 13 


• Return to the Board with new information for further guidance on next steps. 14 
 15 
Paula Swedeen asked Moran when the Board could expect recommendations. Moran answered she was 16 
not sure, but the group could continue a dialog and formulate questions in the event that scientists are 17 
able to participate. Also, a field day could possibly be arranged for late spring, and the supply study 18 
should be ready to look at by the end of the summer.  19 
 20 
David Whipple commented that he participated in the meeting and the discussion was very healthy. He 21 
said he was glad to hear DNR will be tracking forest biomass removal activity through FPAs, and 22 
asked if DNR has given any thought to how site visits by field foresters might be prioritized. Moran 23 
answered DNR has not determined this definitively, but it is something DNR intends to track.  24 


 25 
PUBLIC COMMENT ON FOREST BIOMASS RULE MAKING 26 
Peter Goldman, representing the Olympic Forest Coalition (OFC), thanked the Board for convening 27 
the forest biomass meeting. He said OFC members have asked Miguel Perez-Gibson to represent them 28 
in that process. He said they have very serious concerns that the standard rules themselves will not 29 
support the level of industry that is anticipated. He said the OFC estimates that about 2.1 million bone-30 
dry tons of biomass are produced each year on the Olympic Peninsula, and power plants currently in 31 
the permitting phase will require about 1.35 million dry tons per year, which would affect about 31,000 32 
acres per year and cause about 45,000 truckloads transporting the material. He said supply cannot be 33 
calculated until it is known how much material must be left on the ground, and that needs to be 34 
informed by science. 35 
 36 
Adrian Miller, WFPA, said WFPA continues to support the current rule making process which will 37 
create a clear regulatory base for biomass activities. He said WFPA is encouraged by DNR’s effort to 38 
address some of the data gaps through their ongoing supply study and to convene stakeholders to 39 
address concerns. 40 
 41 
FOREST BIOMASS RULE MAKING  42 
Gretchen Robinson, DNR, requested approval to file rule language with the Office of the Code Reviser 43 
to proceed with the forest biomass rule making. She said last November staff distributed the language 44 
for a 30-day review pursuant to RCW 76.09.040(2) to the Washington Department of Fish and 45 
Wildlife (WDFW), counties and tribes, and received two comment letters in support of the proposal 46 
from WDFW and the Lummi Indian Business Council. She pointed out that the preliminary cost-47 
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benefit analysis and small business economic impact statement (SBEIS) were included in the Board’s 1 
materials and the SBEIS would be filed with the language. She said staff is conducting SEPA review, 2 
and plans to schedule three public hearings to occur in late March if the Board moves forward. 3 
 4 
MOTION: Dave Somers moved that the Forest Practices Board approve the draft rule proposal 5 


that amends WAC 222-16-010 for public review and direct staff to file a CR-102 6 
with the Office of the Code Reviser to initiate permanent rule making. The rule 7 
proposal adds language to the definition of “forest practice” to make it clear that 8 
harvest of forest biomass is subject to the same resource protection measures as 9 
timber harvest in the forest practices rules. 10 


 11 
SECONDED: Carolyn Dobbs 12 
 13 
Board Discussion: 14 
 15 
Norm Schaaf said the rule provides clarity but does not change how DNR already is regulating 16 
removal of forest biomass, at least in the Olympic Region. All biomass removal is considered a forest 17 
practice and is subject to all of the rules that regulate all of the forest practices activities. 18 
 19 
Stephen Bernath said the Board has the Department of Ecology’s concurrence with the proposal. 20 
 21 
Paula Swedeen said the rule making is a good step but there is a lot of public interest in the next phase, 22 
which she said she will take seriously going forward. 23 
 24 
ACTION: Motion passed unanimously. 25 
 26 
PUBLIC COMMENT ON RIPARIAN OPEN SPACE PROGRAM RULE MAKING 27 
Robert Meier, Rayonier, commented that the Riparian Open Space Program created an ecosystem 28 
services market for threatened and endangered species habitat, a market that advanced conservation 29 
well beyond the riparian open space program. Over 5,000 acres of commercial forest land has been 30 
moved into conservation status even though only hundreds of acres were purchased through the 31 
program. He said the same can be done for the conservation of Northern Spotted Owl and Marbled 32 
Murrelet habitat. He urged the Board to move the rule making forward, and said everyone should work 33 
together to seek the needed funding so it can become a similarly great conservation tool for owls, 34 
murrelets and other threatened and endangered species. 35 
 36 
RIPARIAN OPEN SPACE PROGRAM RULE MAKING  37 
Dan Pomerenk, DNR, requested approval to file a CR-102 Proposed Rule Making to incorporate 38 
provisions of Substitute Senate Bill 5401 in the forest practices rules. He informed the Board that this 39 
rule proposal is exempt from SEPA analysis. 40 
 41 
MOTION: Stephen Bernath moved that the Forest Practices Board approve the draft rule 42 


proposal that amends portions of Title 222 WAC relating to the expansion of the 43 
riparian open space program for public review and direct staff to file a CR-102 with 44 
the Office of the Code Reviser to initiate permanent rule making. This rule making 45 
incorporates provisions of the 2009 Substitute Senate Bill 5401. 46 


 47 
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SECONDED: Paula Swedeen 1 
 2 
Board Discussion: 3 
Stephen Bernath asked if the program’s name change, Rivers and Habitat Open Space Program, should 4 
be reflected in the motion. Pomerenk said when the rule is adopted the name will change. 5 
 6 
Bernath said the Board has Ecology’s concurrence on the action. 7 
 8 
Sherry Fox asked Pomerenk to remind her how the rule incorporates the provisions of Senate Bill 9 
5401. Pomerenk said it expanded qualifying lands from only avulsing channels to channel migration 10 
zones, and incorporated other threatened and endangered species habitat. 11 
 12 
ACTION: Motion passed unanimously. 13 
 14 
PUBLIC COMMENT ON WATERSHED ANALYSIS RULE MAKING 15 
Scott Swanson, on behalf of West Fork Timber and WFPA, spoke in support of the rule proposal and 16 
noted that West Fork has conducted two reviews while the rule making process has taken place. He 17 
commented that there is a new generation of DNR employees who seem to know a lot about the 18 
watershed analysis process and have been very helpful in moving reviews forward. 19 
 20 
WATERSHED ANALYSIS RULE MAKING  21 
Sherri Felix, DNR, requested approval to move the Watershed Analysis rule proposal into the public 22 
review process. She explained the rule is intended to ensure that watershed analysis prescriptions are 23 
protective enough to warrant exemption from Class IV-special classification which requires SEPA 24 
review. She said the Board received two comment letters from the 30-day review pursuant to RCW 25 
76.09.040(2). One was in support from the Department of Fish and Wildlife. The other was from the 26 
Lummi Indian Business Council, who commented that the prescriptions must be more protective than 27 
the rules, changes to the rules that are subsequently more protective than prescriptions must supersede 28 
those prescriptions, and alternate plans should not supersede prescriptions that are more protective than 29 
the rules. She said staff believes the rules do address these concepts and recommends no changes to the 30 
proposed language. She said staff will plan three public hearings that will coincide with the hearings 31 
for Forest Biomass and Riparian Open Space. 32 
 33 
Stephen Bernath said he interpreted the comments in the Lummi letter as asking if there are instances 34 
where a prescription could be eliminated that actually provides for a landscape feature that wasn’t 35 
identified in the Class IV-special rule for potentially unstable slopes or landforms. He asked if there is 36 
a possibility that more protective prescriptions could be lost as a result of the review process. Darin 37 
Cramer answered it is possible but unlikely. The rule-identified landforms resulted from all of the 38 
watershed analyses that were completed by landowners, so the chance is remote of a landform not 39 
being included in the list. 40 
 41 
Bernath asked if a prescription was removed as a result of reanalysis not being done, whether DNR 42 
would use that information in the application process in that watershed. Cramer said yes. 43 
 44 
MOTION: Dave Somers moved that the Forest Practices Board approve the draft rule proposal 45 


that amends portions of Title 222 WAC pertaining to watershed analysis for public 46 
review and direct staff to file a CR-102 with the Office of the Code Reviser to 47 
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initiate permanent rule making. This rule making amends rules to ensure that 1 
watershed analysis prescriptions continue over time to be protective enough to 2 
warrant an exemption from Class IV-special classification. 3 


 4 
Board Discussion: 5 
Stephen Bernath said the Board has Ecology’s concurrence on this rule. He added he expected staff to 6 
use their expertise to solve editorial challenges with the language.  7 
 8 
SECONDED: Carolyn Dobbs 9 
 10 
ACTION: Motion passed unanimously. 11 
 12 
WATERSHED ANALYSIS REVIEW AND PRIORITIZATION PROCESS  13 
Leslie Lingley, DNR, gave an overview of the watershed analysis review prioritization process which 14 
she sent to the Board prior to the meeting. Five criteria were used to establish a prioritized ranking 15 
shown on Attachment A of the status report: potential threat to public safety, activity level, landslide 16 
density due to significant storm events, stakeholder input, and whether reviews have been conducted in 17 
the watershed. She explained that staff sent a letter to landowners who own ten percent or more in the 18 
watershed, asking whether they were interested in doing a reanalysis. She said she hopes DNR will 19 
receive responses by April 1. 20 
 21 
Stephen Bernath asked how the DNR sponsored watershed analyses will be handled. Lingley answered 22 
both DNR regulatory and DNR state lands plan to go to standard rule.  23 
 24 
Marc Engel said DNR is asking landowners to make a decision by April 1 and staff plans to provide a 25 
list to the Board at the May meeting. If the Board adopts the rules in May, the rules will be effective by 26 
July 1 and DNR will remove prescriptions in the watersheds where landowners are choosing not to 27 
conduct reanalysis. 28 
 29 
Carolyn Dobbs asked for clarification about who actually will conduct the reanalyses. Lingley 30 
answered the sponsors will be responsible for providing the personnel and funding. DNR will provide 31 
training, notification to landowners in the watershed, and geologist review of the final products. She 32 
added there will be many opportunities for stakeholders and managers to help with prescription re-33 
writes, and it is important for DNR to be involved to make sure the prescriptions are reasonable and 34 
implementable. She said her staff can probably handle conducting reviews at a rate of eight to ten per 35 
year. She added that all of the steps will be in a reanalysis document DNR is working on. 36 
 37 
ROAD MAINTENANCE AND ABANDONMENT PLANNING RULE MAKING AND BOARD 38 
MANUAL UPDATE  39 
Darin Cramer provided a summary of progress to keep RMAPs activities moving forward to support 40 
the rule making. The DNR RMAPs specialists are developing an operational plan to solve issues 41 
identified in Policy’s proposal to the Board. It will include how to standardize all reporting elements 42 
for all the regions to better identify a starting point from which to collect future information annually. 43 
This will be included in the board manual which staff hopes to deliver to the Board in May. 44 
 45 
Marc Engel said staff has begun the environmental review, and when the SEPA checklist is completed 46 
it will be forwarded to the Commissioner of Public Lands, the responsible official for the Forest 47 







Forest Practices Board February 8, 2011 Draft Meeting Minutes     14 


Practices Board, to make a threshold determination. The threshold determination will drive the 1 
timeline on the rule making process; a Determination of Significance requires an environmental impact 2 
statement, and that would increase the costs and lengthen the process considerably.  3 
 4 
FUTURE WORK SESSION TOPICS  5 
Stephen Bernath made the following suggestions: 6 
• The Department of Ecology would like to work with the Board if it becomes desirable to discuss 7 


the 9th Circuit Court opinion, NEDC v. Brown. 8 
• The Environmental Protection Agency is considering issuing an aquatic pesticides program.  9 


Depending on what the final permit looks like, the Department of Ecology may report back to the 10 
Board if there are any consequences for Washington State.   11 


• Perhaps DNR could report back to the Board throughout the process of implementing the 12 
incentives process from HB 2541, 2010 legislation. 13 


Paula Swedeen made the following suggestions: 14 
• Northern Spotted Owls 15 
• Water type issues  16 
• Recommendation from the Forest Climate Workgroup, which could have SEPA implications for 17 


CO2 emissions and forest conversion. 18 
 19 


EXECUTIVE SESSION 20 
No executive session. 21 
 22 
Meeting adjourned at 3:15 p.m. 23 





		Clean Water Act Assurances
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		TFW/Cultural Resources Committee
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FOREST PRACTICES BOARD 
May 2011 


Forest Biomass Rule Proposal 
 
 
WAC 222-16-010 Definitions 
. . . 
 
“Forest practice” means any activity conducted on or directly pertaining to 
forest land and relating to growing, harvesting, or processing timber or forest 
biomass, including but not limited to: 


Road and trail construction; 
Harvesting, final and intermediate; 
Precommercial thinning; 
Reforestation; 
Fertilization; 
Prevention and suppression of diseases and insects; 
Salvage of trees; and 
Brush control. 


“"Forest practice" shall not include:  Forest species seed orchard operations 
and intensive forest nursery operations; or preparatory work such as tree 
marking, surveying and road flagging; or removal or harvest of incidental 
vegetation from forest lands such as berries, ferns, greenery, mistletoe, 
herbs, mushrooms, and other products which cannot normally be expected to 
result in damage to forest soils, timber or public resources. 
. . . 
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ECONOMIC ANALYSIS 
Forest Practices Board 


Rule Making Affecting Forest Biomass Harvest 
By Craig Calhoon, Economist 


Department of Natural Resources 
May 2011 


 
 


OBJECTIVES 
 
The Forest Practices Board is considering a rule change to make clear and reinforce that harvest 
of forest biomass is considered to be a forest practice under the Washington forest practices 
statute, chapter 76.09 RCW, and the forest practices rules in Title 222 WAC. 
 
The Forest Practices Board and the Department of Natural Resources already consider that forest 
biomass harvest is a forest practice that falls under the authority of the state’s forest practices law 
and regulation.  The proposed rule change will ensure that other affected parties will have the 
same understanding. 
 
The proposed rule change explicitly clarifies that forest biomass harvests are forest practices.  It 
implements RCW 76.09.040 which states, “Where necessary to accomplish the purposes and 
policies stated in RCW 76.09.010 . . . the board shall adopt forest practices rules … that … 
establish minimum standards for forest practices.”  Among the purposes and policies stated in 
Chapter 76.09 RCW is “… that it is in the public interest for public and private commercial 
forest lands to be managed consistent with sound policies of natural resource protection …”   
The intent of the proposed rule change is to ensure that forest biomass harvest is conducted with 
all the public resource protections (i.e., for soils, water, fish, wildlife, and capital improvements) 
afforded in chapter 76.09 RCW and Title 222 WAC. 
 
The Board’s objective in adding “or forest biomass” to the definition of “forest practice” is to 
ensure the public’s understanding that activities related to forest biomass harvesting and on-site 
processing are forest practices activities and therefore subject to all of the protections and 
standards provided through Title 222 WAC.  
 
 
CONTEXT 
 
The Forest Practices Board is considering this rule change because of the greatly increased 
interest over the last several years in the use of forest biomass as an alternative energy source.  
The slash composed of residual branches, needles, and treetops left over from timber harvest 
operations, once regarded as a waste product, is now being considered a renewable resource for 
energy production and a new economic opportunity.  There has been an increase in the removal 
of biomass from Washington’s forests for energy generating projects as well as for pre-
commercial thinning, forest health, and wildfire fuel reduction purposes.  There are new players 
in the emerging forest biomass field who are not part of the forestry industry and who may not be 
well informed on forestry issues and forest practices laws and regulations.  There may also be 



http://apps.leg.wa.gov/RCW/default.aspx?cite=76.09.040
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parties in the forest industry, including landowners, who are not aware that forest biomass 
removal is considered to be a forest practice like timber harvest and related forest management 
activities and as such is subject to the same public resource protections. 
 
Department of Natural Resources (DNR) forest practices staff members have observed an 
increase in forest biomass removed from Washington’s forests.  Most landowners and operators 
are identifying and documenting these activities in their forest practices applications (FPAs), 
mostly in conjunction with other timber harvest activities.  However, DNR field staff members 
are noting that some forest biomass removal activities are going on unreported and without FPA 
regulatory review and approval, especially stand-alone operations not conducted along with other 
forest practices activities. 
 
This could be due to the rules not being clear that activities related to forest biomass harvest and 
removal are forest practices the same as activities related to timber harvest.  The risk under the 
status quo is that forest landowners and operators will not be aware that the same permitting 
requirements and natural resource protections apply to these activities as they do activities 
related to timber harvest.  
 
When a landowner or operator proposes forest practices activities, including forest biomass 
removal, all of the associated activities must be noted on the FPA.  This gives DNR the 
opportunity to condition applications prior to the activities taking place, and ensure that public 
resources are protected during and after operations.   
 
 
PROPOSED RULE 
 
The proposal is to add the words “or forest biomass” to the definition of “forest practice” in 
WAC 222-16-010 as shown below. 
 


WAC 222-16-010 *General definitions 
. . .  
"Forest practice" means any activity conducted on or directly pertaining to 
forest land and relating to growing, harvesting, or processing timber or forest 
biomass, including but not limited to: 
     Road and trail construction; 
     Harvesting, final and intermediate; 
     Precommercial thinning; 
     Reforestation; 
     Fertilization; 
     Prevention and suppression of diseases and insects; 
     Salvage of trees; and 
     Brush control. 
"Forest practice" shall not include: Forest species seed orchard operations and 
intensive forest nursery operations; or preparatory work such as tree marking, 
surveying and road flagging; or removal or harvest of incidental vegetation from 
forest lands such as berries, ferns, greenery, mistletoe, herbs, mushrooms, and 
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other products which cannot normally be expected to result in damage to forest 
soils, timber or public resources. 
. . .  


 
The proposed rule clarifies that activities associated with forest biomass harvest are forest 
practices activities and as such are required to be included on FPAs. 
 
 
ASSUMPTIONS 
 
The following assumptions are made in the cost-benefit analysis and the small business impact 
analysis: 
 


1. There is some level of forest biomass harvest occurring in Washington’s forests that is 
not being reported on FPAs and is therefore being done without FPA review and approval 
by DNR. 


2. There is an increased likelihood and degree of negative impact on public resources 
resulting from forest biomass harvest activities that occur without DNR forest practices 
review and approval. 


3. Forest biomass harvest is already subject to forest practices regulation, although some 
forest landowners and operators may not be aware that it is. 


4. To the extent the proposed rule change increases awareness, it will increase the amount 
of information required in FPAs for timber harvest that also include activities associated 
with forest biomass harvest, and it is likely to increase the number of FPAs for stand-
alone forest biomass harvest projects. 
 


 
COST-BENEFIT ANALYSIS 
 
According to the Administrative Procedure Act (RCW 34.05.328), before adopting rules 
agencies must complete a cost-benefit analysis to: 


• Determine that the probable benefits of the rule are greater than its probable costs, taking 
into account both the qualitative and quantitative benefits and costs and the specific 
directives of the statute being implemented;  and 


• Determine, after considering alternative versions of the rule, that the rule being adopted is 
the least burdensome alternative for those required to comply with it that will achieve the 
general goals and specific objectives of the statute that the rule implements. 


 
Benefits 
 
The intent of the proposed rule is to ensure understanding by the regulated community that 
activities related to forest biomass harvest are forest practices activities.  To the extent the rule 
increases awareness, it will increase the likelihood that the standards and resource protections 
provided through forest practices regulation are applied when biomass harvest activities are 
conducted in the forest environment. 
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It is not possible to quantify how much biomass harvest is occurring in Washington’s forests 
without approved FPAs.  If it is near zero, then the proposed rule change will have little benefit. 
If it is a significant amount, the rule change will increase resource protection proportionately. 
 
Costs 
 
The subset of the rule-complying community affected by the proposed rule is composed of those 
parties who are removing forest biomass from Washington’s forests without approved FPAs 
covering this activity.  The affected parties do not incur any new costs and are not impacted 
negatively by the rule change because they are already required to go through FPA approval;   
they just may not be aware of the legal requirement.  
 
The affected parties may realize a benefit of reduced costs by avoiding enforcement actions and 
penalties DNR may impose on unreported and unpermitted forest biomass harvest projects. 
 
Comparison of Benefits and Costs 
 
To the extent that there are a significant number of forest biomass harvest operations that are not 
going through the approval process, and because there are no new costs to the affected parties, 
there can only be a net benefit from the proposed rule as these activities will now be more likely 
to come under forest practices review and approval and be afforded the resource protections 
provided in Washington forest practices laws and rules.  
 
Alternatives to Rule Making and Consequences of Not Adopting the Rule. 
 
The only alternative considered to this rule making is not adopting the rule.  Not adopting the 
proposed rule change could perpetuate any misunderstanding that activities associated with 
forest biomass harvest are not forest practices and therefore not subject to the protections and 
standards provided under Title 222 WAC.  This could result in harm to forest soils and public 
resources protected by the Forest Practices Act and rules. 
 
The Board recognizes that there may be a need to further define forest biomass in the forest 
practices rules and to set standards for what activities related to biomass harvest are acceptable in 
the forest environment.  The Board is considering a subsequent stage of rule making to more 
specifically address forest biomass harvest, but this is beyond the scope of the proposed rule 
change. 
 
Least Burdensome Alternative  
 
The Administrative Procedure Act states that agencies shall determine after considering 
alternative versions of the rule, that the rule being adopted is the least burdensome alternative for 
those required to comply with it that will achieve the general goals and specific objectives of the 
statute that the rule implements (RCW 34.05.328(1)(e)).  
 
The Forest Practices Act indicates that, coincident with maintenance of a viable forest products 
industry, it is important to afford protection to a variety of public resources (RCW 76.09.010).  
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Not adopting the proposed rule change is not a viable alternative because that would not achieve 
the general goals and specific objectives of the statute that the rule implements (i.e., public 
resource protection).  Because of its limited scope and because it imposes no new costs on 
affected parties, it is less burdensome than other potential alternatives, such as creating a new 
subset of forest practices rules that more specifically address forest biomass harvest. 
 
 
SMALL BUSINESS IMPACTS 
 
A small business economic impact statement is required by the Regulatory Fairness Act (chapter 
19.85 RCW) to consider the impacts on small businesses of administrative rules adopted by state 
agencies.  The statute defines small businesses as those with 50 or fewer employees.  To 
determine whether the proposed rule will have a disproportionate cost impact on small 
businesses, the impact statement compares the cost of compliance for small business with the 
cost of compliance for the ten percent of businesses that are the largest businesses required to 
comply with the proposed rule.  
 
Small Business Analysis 
 
Since there are no new or additional requirements or costs imposed on any members of the 
regulated community by the proposed rule change, there is no disproportionate cost impact on 
small businesses. 
 
Reducing Costs for Small Businesses 
 
RCWs 19.85.030 and .040 address an agency’s responsibility in rule making to consider how 
costs may be reduced for small businesses, based on the extent of disproportionate impact on the 
small businesses.  Since there is no impact on costs for any businesses, large or small, there is no 
disproportionate impact on small businesses. 
 
Estimated Number of Jobs Created or Lost 
 
RCW 19.85.040 (2)(d) requires that the economic analysis include “(a)n estimate of the number 
of jobs that will be created or lost as the result of compliance with the proposed rule.”  There is 
no change in the number of jobs resulting from adopting the proposed rule change because it 
doesn’t affect the level of forest biomass harvest activity. 
 
 
CONCLUSIONS 
 
The expected benefit of this rule is additional protection for public resources in Washington’s 
forests.  There is no cost impact on those who are required to comply with the rule.  Therefore it 
is reasonable to conclude that the probable benefits of the rule are greater than its probable costs, 
taking into account both the qualitative benefits and costs of the proposed rule. 
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Not adopting the rule is not a viable alternative because that would not achieve the general goals 
and specific objectives of the statute that the rule implements (i.e., protecting public resources in 
the forest environment).  
 
The proposed rule is the only alternative considered by the Board.  Because of its limited scope 
and because it imposes no new costs on affected parties, it is less burdensome than other 
potential alternatives, such as creating a new subset of forest practices rules that more 
specifically address forest biomass harvest. 
 
A comparison of the estimated potential impact to small businesses and the ten percent of the 
largest businesses that are required to comply with the rule shows that there is no impact on any 
businesses and therefore the rule would not disproportionally impact small businesses.  
 
The analysis concludes that the rule will have no impact on overall employment. 
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STATE OF WASHINGTON PO Box 47012 
FOREST PRACTICES BOARD Olympia, WA 98504-7012 
 
 


As required by  
the Administrative Procedure Act 


Chapter 34.05 RCW 
 


DRAFT 
CONCISE EXPLANATORY STATEMENT 


AND 
RESPONSIVENESS SUMMARY 


FOR THE ADOPTION OFAMENDMENT TO  
WAC 222-16-010 


Forest Biomass Rule Making 
 


Prepared by: Gretchen Robinson 
April 19, 2011 


 
Introduction 
 
Washington state agencies are required to provide a concise explanatory statement to any person 
upon request or from whom the agency receives comments during a rule making (RCW 
34.05.325(6)). Before an agency adopts a rule, the agency:  
 


…shall prepare a concise explanatory statement of the rule: 
(i)      Identifying the agency’s reasons for adopting the rule; 
(ii) Describing differences between the text of the proposed rule, as published in 


the register and the text of the rule as adopted, other than editing changes, 
stating the reason for the differences; and 


(iii)  Summarizing all comments received regarding the proposed rule, and 
responding to the comments by category or subject matter, indicating how the 
final rule reflects agency consideration of the comments, or why it fails to do 
so.  


 
Content of the rule, reasons for adopting the rule 
 
The Forest Practices Board’s Forest Biomass rule making amends the definition of 
“forest practice” in WAC 222-16-010 by inserting “or forest biomass” into the lead-in 
sentence of that definition. 
 
There is an emerging industry in Washington State in which forest biomass is converted to 
energy and energy products. Amending the definition in this way is intended to ensure public 
understanding that forest biomass harvest is subject to the same resource protection measures as 
timber harvest in the forest practices rules. 
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Differences Between Proposed and Final Rule 
 
There is no difference between the proposed rule and the final rule. 
 
Comments 
 
All comments received were in support of the Forest Biomass rule proposal. The Board 
conducted three public hearings as shown in the following timeline. The hearings were held to 
receive testimony on the three rule making subjects: Watershed Analysis, Riparian Open Space 
Program, and Forest Biomass. The Board received testimony from three individuals at the 
Olympia hearing representing Rayonier Inc., Longview Timberlands, and Washington Forest 
Protection Association.  In addition, the Board received written comments in support of the 
Forest Biomass rule making from Hancock Forest Management, the City of Bellingham 
Department of Public Works, and Bernadette Gardner John. There was no attendance at the 
hearings in Ellensburg and Sedro Woolley. 
 
Rule making timeline and public involvement opportunities 
  
9/15/10 Preproposal Statement of Inquiry (CR-101) published in the Washington 


State Register 
10/2010 DNR, Forest Practices Division, conducted three rule development sessions 


with interested stakeholders and tribal caucus 
11/10/10-
12/13/10 


Thirty day review of draft language by counties, WDFW (per RCW 
76.09.040(2)), and tribes 


3/2/11 Proposed Rule Making (CR-102) and preliminary economic analysis 
published in Washington State Register 


3/16/11 SEPA checklist and threshold determination distributed 
3/24/11 Public hearing, Ellensburg. 
3/30/11 Public hearing, Olympia 
3.31/11 Public hearing, Sedro Woolley 
4/1/11 Due date for public comments 
 
Adoption date 
 
The expected adoption date of the rule is May 10, 2011.  
 























 
 
 
DEPARTMENT OF PUBLIC WORKS 
210 Lottie Street, Bellingham, WA  98225 
Telephone (360) 778-7900   FAX (360) 778-7901 
 
 
 


 
 
 
 
March 28, 2011 
 
 
Forest Practices Board 
c/o Patricia Anderson, Rules Coordinator 
Department of Natural Resources 
PO Box 47012 
Olympia, WA  98504-7012 
fax: (360) 902-1428 
e-mail: forest.practicesboard@dnr.wa.gov  
 
 
Patricia Anderson, 
 
The City of Bellingham supports the Forest Practices Board proposal to include forest biomass harvest in 
the definition of Forest Practices, thereby ensuring that biomass harvest is subject to environmental 
review.   Forest lands both public and private account for almost two thirds of the land use in the Lake 
Whatcom watershed which is the  City’s water supply reservoir.  Forest biomass harvest could result in 
increased sedimentation and slope instability if practiced without environmental impacts review.  The City 
appreciates the Forest Practices Board’s attention to this issue. 
 


 
Clare Fogelsong,  Environmental Resources Manager 
City of Bellingham 
778 7965 
 







 
STATE OF WASHINGTON 


DEPARTMENT OF ECOLOGY 
PO Box 47775  Olympia, Washington 98504-7775  (360) 407-6300 


711 for Washington Relay Service  Persons with a speech disability can call 877-833-6341 


 
 
April 1, 2011 
 
 
 
Patricia Anderson, Rules Coordinator 
WA State Department of Natural Resources 
Forest Practices Board 
1111 Washington Street Southeast 
Olympia, WA  98504-7000 
 
Dear Ms. Anderson: 
 
Thank you for the opportunity to comment on the determination of nonsignificance for the Forest 
Practice Rule Proposal: Add Forest Biomass to the definition of “Forest Practice” in WAC 222-
16-010.  The Department of Ecology (Ecology) reviewed the environmental checklist and has the 
following comment(s): 


 
SHORELANDS & ENVIRONMENTAL ASSISTANCE:  Alex Callender (360) 407-6167 
 
Biomass should not be extracted from wetland areas as these areas depend on biomass for 
function and habitat. 
 


Ecology’s comments are based upon information provided by the lead agency.  As such, they 
may not constitute an exhaustive list of the various authorizations that must be obtained or legal 
requirements that must be fulfilled in order to carry out the proposed action. 
 
If you have any questions or would like to respond to these comments, please contact the 
appropriate reviewing staff listed above. 
 
Department of Ecology 
Southwest Regional Office 
 
(SM:11-1187) 
 
cc: Alex Callender, SEA 
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EQUAL OPPORTUNITY EMPLOYER 
 


PETER GOLDMARK 
Commissioner of Public Lands 


 
April 27, 2011 
 
 
MEMORANDUM 
 
TO:  Forest Practices Board 
 
FROM: Darin Cramer, Division Manager 
 
SUBJECT: Spotted Owl Conservation Advisory Group 
 
At your last meeting Bridget Moran reported that the membership of this group needed to be 
updated due to recent personnel changes within the Department and the Board. 
 
The rule that describes this group, WAC 222-16-010, states: 


 "Spotted owl conservation advisory group" means a three-person advisory 
group designated by the board as follows:  One person shall be a 
representative of Washington's forest products industry, one person shall be a 
representative of a Washington-based conservation organization actively 
involved with spotted owl conservation, and one person shall be a 
representative of the department's forest practices program. Members of the 
group shall have a detailed working knowledge of spotted owl habitat 
relationships and factors affecting northern spotted owl conservation. On an 
annual basis, beginning November 2010, the board will determine whether 
this group's function continues to be needed for spotted owl conservation.” 


 
At your May meeting Bridget will request your approval of the following individuals to serve 
on this group. 


• Kara Whittaker - Washington-based conservation organization  
• Marty Vaughn - Washington’s forests products industry 
• Bridget Moran - Forest Practices Program 


 
 
DC/PAA 
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To:  Forest Practices Board 


 


From:  Marc Engel and Julie Sackett, Forest Practices Assistant Division Managers 


 


Subject: Status of RMAP Recommendations and DNR Operations Plan Update 


 


The Board, at their August 2010 meeting, accepted Policy’s recommendations for changes to the 


RMAP program. This memo provides a summary of Policy’s recommendations and the status of 


how DNR, in consultation with TFW stakeholders, is implementing those recommendations. 


 


Policy Recommendation 
The Policy Committee recommended rule changes to allow large forest landowners operating 


under an RMAP, and small landowners choosing to file an RMAP, to apply for an extension of 


the RMAP deadline for a maximum of five-years (to July 2021). In order to receive an extension 


beyond the existing 2016 deadline, landowners would need to file a new or amended RMAP, 


including a summary of all remaining work  and a schedule for completion at an adjusted even-


flow pace. Amended RMAPs are to apply worst-first principles to prioritization and scheduling 


of remaining RMAP work. 
 


Program Response   


DNR has developed rule language, approved by Policy, incorporating the recommendations to: 


 Give landowners the opportunity to request an extension for up to five-years or until 


July 1, 2021; 


 Establish the process to request an extension including the requirement to submit a 


revised RMAP addressing elements (3) through (6) in WAC 222-24-051; 


 Establish a process for stakeholder review of the revised RMAP as part of the 


extension request prior to DNR’s decision to approve or disapprove. The process will  


be at least 120 days, of which: 


o The first 90 days leading up to DNR’s approval/disapproval decision date offers 


45 days for stakeholder review and 45 days for DNR, landowners and 


stakeholders to address any identified issues; 


o If approved, the final 30 days allows the landowner time to prepare their annual 


work plan with the revised road work. 


 Notification to stakeholders by DNR of all changes to approved RMAPs. 


 


By way of reminder, WAC 222-24-051 (3) through (6) are summarized below.  


o Plan priority work based on the highest potential benefit to public resources in 


basins containing, or road systems potentially affecting: 


 Waters containing threatened and endangered fish species or 303(d) listed 


water bodies; 


 Potentially unstable slopes in areas containing sensitive geology/soils; 
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 Ongoing restoration projects; and 


 High use in connection with future forest practices activities; 


o Incorporating “worst first” principles for planned work by emphasizing: 


 Roads with fish passage barriers; 


 Roads that deliver sediment to typed water; 


 Roads with evidence of existing or potential instability that could 


adversely affect public resources; 


 Roads or ditchlines that intercept ground water; and 


 Roads or ditches that deliver surface water to any typed water; 


o Inclusion of: 


 Ownership maps showing all forest roads, orphaned roads, planned 


abandonment, all typed waters, Type A and B wetlands adjacent to or 


crossed by roads, stream adjacent parallel roads and inventory of existing 


condition; 


 Detailed description of first years’ work and an even-flow schedule over 


the proposes performance period; 


 Standard practices for routine road maintenance; 


 Strategy for pre-storm planning, emergency maintenance and post-storm 


work; and 


 Inventory and assessment of risk to public resources or public safety of 


orphaned roads; 


o Scheduling road work based on priorities to: 


 Remove fish passage barriers on roads affecting most habitat first; 


 Prevent or limit sediment delivery from roads; 


 Correct unstable sidecast and drainage on roads in areas where mass 


wasting could deliver to a public resource or affect public safety; 


 Disconnect road drainage from typed waters; 


 Repair or maintain stream-adjacent parallel roads to minimize or eliminate 


sediment delivery to typed waters; 


 Improve hydrologic connectivity of  surface and intercepted subsurface 


waters; 


 Repair or maintenance work for maximum operational efficiency. 


 


DNR has prepared all documents in preparation for Board action to initiate rule making. Staff 


has prepared draft rule language, as well as a draft Cost Benefit Analysis and Small Business 


Economic Impact Statement. These are available for Board review in the Board packet. Staff has 


also prepared a draft RMAP State Environmental Policy Act (SEPA) environmental checklist. 


The Commissioner of Public Lands, Responsible Official for the Board, has issued a 


Determination of Non-Significance based on his review of the draft SEPA environmental 


checklist. This document will be made available for public review. 


 


Policy Recommendation   


Update the Forest Practices Board Manual Section 3, Guidelines for Forest Roads to provide 


specific RMAP reporting procedural guidance, including data collection requirements and 


procedures, reporting requirements, and compliance. 
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Program Response  


DNR has convened a stakeholder group to amend the Forest Roads board manual. This has 


resulted in a draft manual, approved by Policy, for reference during the public review process of 


the proposed RMAP rules. After compiling/reviewing public comments, DNR will reconvene 


stakeholders to finalize the board manual to incorporate comments and key elements of the 


RMAP operational plan, such as standardized reporting forms. 


 


Board Manual Section 3, Guidelines for Forest Roads has been amended to: 


 Emphasize the requirement to address elements (3) through (6) of WAC 222-24-051  


in a new or amended RMAP;  


 Explain the process for  requesting an RMAP extension; 


 Provide an overview of the RMAP database, including how DNR will collect data 


from the landowners on standardized forms. 


o RMAP reviewers will be able to view the data and complete limited queries. 


 Outline the steps for a landowner to complete an RMAP, including DNR 


documentation acknowledging that RMAP work is complete; and 


 Emphasize the collaborative process involving DNR, landowners, and stakeholders in 


the review, scheduling, and completion of RMAP work. 


 


DNR staff will request the Board approve inclusion of the draft Forest Roads board manual in 


the rule making materials for public review and comment during the RMAP rule making process. 


 


Policy Recommendation 


Develop an operational plan to address RMAP related issues in a comprehensive manner. 


Elements of the operational plan will include: support for the rule change and amended 


reporting and compliance procedures; support to enhance and standardize the information 


gathering and reporting system; descriptions of expectations for completed RMAPs; enhanced 


communication and collaboration among DNR staff, RMAP reviewers, and landowners; and an 


agreement to collaboratively pursue sufficient funding to achieve results. 


 


Program Response 


Many of the components of the “operational plan” are incorporated into the revisions to the rules 


and/or board manual. Other components include development of a state wide data management 


system, which will enable DNR RMAP Specialists to better track progress of RMAP 


implementation and accomplishments as well as increase efficiency of on the ground compliance 


efforts. 


 


DNR is developing standardized data collection and reporting forms for landowners to submit as 


part of their annual accomplishment reports; these data will be used to build the RMAP data 


management system. As has been the case in the past, changes to RMAPs, annual 


accomplishment reports and work plans will be made available to reviewers on a regular basis; 


these should be easier to review in the future due to standardization across the state in addition to 


developing a web-based information site. DNR will continue to review/approve annual work 


plans in consultation with Ecology, Fish and Wildlife, affected tribes and interested parties. 
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Finally, we will seek to reinvigorate region annual WRIA meetings, which are formal 


opportunities for landowners, stakeholders and DNR to cooperatively discuss past work and 


obtain input on work priorities for the upcoming year. Outside of this forum, interested reviewers 


are encouraged to request meetings with landowners, preferably in advance of submitting a 


revised RMAP and/or annual work plans to discuss progress and priorities.  


 


The revised Forest Roads board manual already reflects many of these components; others will 


be incorporated as necessary when complete and/or in response to public comment. 


 


Other Policy Recommendations  


A number of recommendations accepted by the Board involve Policy commitments to collaborate 


on a variety of topics.  These include securing funding for assessing the status of small forest 


landowner roads, the Family Forest Fish Passage Program (FFFPP) and adaptive management.  


Additional commitments include: supporting the Watershed Analysis rule-making; convening a 


principals meeting to describe a common direction on the RMAP extension, a statewide meeting 


(or regional depending on time/resources) to review and improve RMAP reporting elements, and 


regional RMAP teams to enhance communication/coordination; consider targeted tax incentives 


to encourage early completion of RMAPs. 
 


Program Response 


DNR has, and will continue to request the legislature fully fund the Family Forest Fish Passage 


Program and the assessment of the status of small forest landowner roads. DNR is also 


implementing the RMAP rules and the operational plan as it is being developed. This includes 


convening the annual WRIA meetings, work plan reviews, and implementing review of 


requested RMAP extensions through facilitating stakeholder review and comment. DNR does 


not have the capacity to take the lead in convening additional groups/meetings outside of those 


required by current rules. We suggest more dialog at Policy and regional TFF groups regarding 


the need and capacity for convening additional groups/meetings beyond those currently 


underway.   
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April 25, 2011 
 
MEMORANDUM 
 
TO:  Forest Practices Board 
 
FROM: Marc Engel, Assistant Division Manager 


Forest Practices Division, Policy and Services Section 
 
SUBJECT: Extension of the Road Maintenance and Abandonment Plan (RMAP) Forest Road 


Work Completion Date Rule Making – Action Requested 
 
On May 10, 2011, I will request the Board approval to proceed with the extension of the 
RMAP work completion date rule making by filing a CR-102 Proposed Rule Making with the 
enclosed rule language. The proposal provides forest landowners the opportunity to request an 
extension to the due date that all forest roads must be improved and maintained to the standards of 
chapter 222-24 WAC. 
 
A summary of the proposed rule changes is as follows:  
• Landowners may request DNR approval of extensions of up to five years, or July 1, 2021; 
• Extension requests must be made at least 120 days prior to the anniversary date of the initial 


submittal of the RMAP in 2014; 
• Extension requests must include the requested extension time period and a revised RMAP; 
• Upon receipt of the extension request, DNR will provide up to forty five days for departments of 


ecology and fish and wildlife, affected tribes and interested parties to review the revised RMAP; 
and 


• DNR must approve or disapprove the extension request at least thirty days prior to the 
anniversary date of the initial RMAP submittal. 


 
On November 9, 2010, the Board directed staff to distribute the rule proposal for thirty day review 
and comment to the Department of Fish and Wildlife, counties and by practice, tribes. (This is a 
Forest Practices Act requirement for permanent rule making in RCW 76.09.040(2)). The review 
took place between November 10 and December 13, and the Board received the following two 
comment letters (enclosed) from the Department of Fish and Wildlife (WDFW) and the Lummi 
Indian Business Council.  
 
 WDFW expressed concerns that the RMAP operational plan and the Forest Roads Board 


Manual may not meet the required reporting elements identified and agreed to by stakeholders. 
Specifically, that rule language may need to be modified to ensure that a revised RMAP needs 
to contain all the elements required in the rules, in a standardized format, and not submitted on a 
voluntary basis. 
• The Forest Practices rules, specifically 222-24-051(3) – (6) outline particular expectations 


for what will be required for an RMAP extension. Landowners will complete standardized 
forms as part of their RMAP extension. 
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 The Lummi Natural Resources Department expressed concern that “merely extending the 
completion date through amendment of the current rules without additional monitoring and 
enforcement of existing rules as a serious misstep in resource protection”. 


 
 The Lummi also stated that correcting non-compliance is not being enforced as evidenced by 


the current lack of compliance. If the extensions are to be granted “DNR must have the 
resources and will to monitor compliance with, and enforce, the existing laws and the terms of 
any extensions to the fullest extent provided” or extensions should not be granted. 
• The current forest practices rule in 222-24-051(11) states “If a landowner is found to be out 


of compliance with the work schedule of an approved road maintenance and abandonment 
plan and the department determines that this work is necessary to prevent potential or actual 
damage to public resources, then the department will exercise its authority under WAC 222-
46-030 (notice to comply) and WAC 222-46-040 (stop work order) to restrict use of the 
affected road segment.”  


• DNR is developing an operational plan that will provide standardized direction to all Forest 
Practices Regions. The direction stated above has been followed and will continue to be 
followed as non-compliant landowners need corrective action to bring them back into 
compliance. 


 
DNR staff has completed a preliminary cost-benefit analysis and a small business economic impact 
statement (SBEIS) which are combined in the enclosed document entitled “Preliminary Economic 
Analysis.” The SBEIS will be filed with the CR-102 and the entire analysis will be available for 
public review upon request. Staff has also prepared the required SEPA environmental checklist in 
anticipation of the Board’s direction to proceed. The Board will consider the conclusions of these 
analyses when considering whether to adopt the rule. 
 
If the Board approves filing the CR-102, staff will schedule public hearings to take place in early 
summer.  
 
DNR convened a stakeholder process in March, 2011 to amend Board Manual Section 3, Guidelines 
for Forest Roads. This group addressed manual elements including standardization of information 
gathering, reporting and tracking, encouragement for stakeholders to consult with each other prior 
to submitting RMAP extension requests to DNR, and guidance on the format of annual meetings. 
DNR is requesting that the Board request staff to include the draft Board Manual Section 3, 
Guidelines for Forest Roads to distribute with the CR-102 rule packet for stakeholder and public 
review and comment. DNR will reconvene the board manual stakeholder group in May to add 
additional guidance as directed by the Board regarding the Ron Mally petition, and to finalize 
guidance for RMAPs. 
 
I look forward to providing you further information on May 10th. If you have questions, please 
contact me at (360) 902-1390 or marc.engel@dnr.wa.gov. 
 
MDE/ 
Attachment 
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Forest Practices Board 1 
RULE PROPOSAL for 2 


Extension of RMAP Forest Road Work Completion Date 3 
May 2011 4 


WAC 222-24-050  *Road maintenance and abandonment.   5 
The goals for road maintenance are established in WAC 222-24-010. Guidelines for how to meet these 6 
goals and standards are in the board manual section 3. Replacement will not be required for existing 7 
culverts functioning with little risk to public resources or for culverts installed under an approved 8 
forest practices application or notification and are capable of passing fish, until the end of the culvert’s 9 
functional life. 10 
 11 
The goals for road maintenance outlined in this chapter are expected to be achieved by July 1, 2016. 12 
The strategies for achieving the goals are different for large forest landowners and small forest 13 
landowners. 14 
  15 
For large forest landowners, all forest roads must be improved and maintained to the standards of this 16 
chapter prior to July 1, 2016; however, landowners may request an extension of up to five years, or 17 
July 1, 2021, as outlined in WAC 222-24-051(8). Work performed toward meeting the standards must 18 
generally be even flow over the fifteen-yearperformance period with priorities for achieving the most 19 
benefit to the public resources early in the period. These goals will be achieved through the road 20 
maintenance and abandonment plan process outlined in WAC 22-24-051222-24-051. 21 
 22 
For small forest landowners, the goals will be achieved through the road maintenance and 23 
abandonment plan process outlined in WAC 222-24-0511, by participation in the state-led family 24 
forest fish passage program, and by compliance with the Forest Practices Act and rules. The purpose of 25 
the family forest fish passage program is to assist small forest landowners in providing fish passage by 26 
offering cost-share funding and prioritizing projects on a watershed basis, fixing the worst fish passage 27 
barriers first. The department, in consultation with the departments of ecology and fish and wildlife, 28 
will monitor the extent, effectiveness, and progress of checklist road maintenance and abandonment 29 
plan implementation and report to the legislature and the board by December 31, 2008, and December 30 
31, 2013. 31 


WAC 222-24-051  *Large forest landowner road maintenance schedule.   32 
All forest roads must be included in an approved road maintenance and abandonment plan by July 1, 33 
2006.  This includes all roads that were constructed or used for forest practices after 1974.  Inventory 34 
and assessment of orphan roads must be included in the road maintenance and abandonment plans as 35 
specified in WAC 222-24-052(4). 36 


 *(1)  Landowners must maintain a schedule of submitting plans to the department that cover 20% of 37 
their roads or land base each year. 38 
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(2) For those portions of their ownership that fall within a watershed administrative unit covered 1 
by an approved watershed analysis plan, chapter 222-22 WAC, landowners may follow the 2 
watershed administrative unit-road maintenance plan, providing the roads they own are covered 3 
by the plan.  A proposal to update the road plan to meet the current road maintenance standards 4 
must be submitted to the department for review on or before the next scheduled road 5 
maintenance plan review.  If annual reviews are not required as part of the watershed analysis 6 
road plan, the plan must be updated by October 1, 2005.  All roads in the planning area must be 7 
in compliance with the current rules by July 1, 2016 or by the extension 8 
deadline approved by the department under subsection (8) of 9 
this section. 10 


 *(3) Plans will be submitted by landowners on a priority basis.  Road systems or drainages in which 11 
improvement, abandonment or maintenance have the highest potential benefit benefits to the 12 
public resource are the highest priority.  Based upon a “worst first” principle, work on roads 13 
that affect the following are presumed to be the highest priority: 14 
(a)  Basins containing, or road systems potentially affecting, waters which either contain a 15 


listed threatened or endangered fish species under the federal or state law or a water 16 
body listed on the current 303(d) water quality impaired list for road related issues. 17 


(b)  Basins containing, or road systems potentially affecting, sensitive geology/soils areas 18 
with a history of slope failures. 19 


(c) Road systems or basins where other restoration projects are in progress or may be 20 
planned coincident to the implementation of the proposed road plan. 21 


(d)  Road systems or basins likely to have the highest use in connection with future forest 22 
practices. 23 


*(4) Based upon a “worst first” principle, road maintenance and abandonment plans must pay 24 
particular attention to: 25 
(a)  Roads with fish passage barriers; 26 
(b)  Roads that deliver sediment to typed water; 27 
(c)  Roads with evidence of existing or potential instability that could adversely affect 28 


public resources; 29 
(d)  Roads or ditchlines that intercept ground water; and 30 
(e)  Roads or ditches that deliver surface water to any typed waters. 31 


*(5)  Road maintenance and abandonment plans must include: 32 
(a)  Ownership maps showing all forest roads, including orphan roads; planned and potential 33 


abandonment, all typed water, Type A and B Wetlands that are adjacent to or crossed by 34 
roads, stream adjacent parallel roads and an inventory of the existing condition; and 35 


(b)  Detailed description of the first years work with a schedule to complete the entire plan 36 
within fifteen yearsthe performance period; and 37 


(c)  Standard practices for routine road maintenance; and 38 
(d)  Storm maintenance strategy that includes prestorm planning, emergency maintenance 39 


and post storm recovery; and 40 
(e)  Inventory and assessment of the risk to public resources or public safety of orphaned 41 


roads; and 42 
(f)  The landowner or landowner representative’s signature. 43 


*(6) Priorities for road maintenance work within plans are: 44 
(a)  Removing fish passage barriers beginning on roads affecting the most habitat first, 45 


generally starting at the bottom of the basin and working upstream; 46 
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(b)  Preventing or limiting sediment delivery (areas where sediment delivery or mass 1 
wasting will most likely affect bull trout habitat will be given the highest priority); 2 


(c)  Correcting drainage or unstable sidecast in areas where mass wasting could deliver to 3 
public resources or threaten public safety; 4 


(d)  Disconnecting road drainage from typed waters; 5 
(e)  Repairing or maintaining stream-adjacent parallel roads with an emphasis on 6 


minimizing or eliminating water and sediment delivery; 7 
(f)  Improving hydrologic connectivity by minimizing the interruption of surface water 8 


drainage, interception of subsurface water, and pirating of water from one basin to 9 
another; and 10 


(g)  Repair or maintenance work which can be undertaken with the maximum operational 11 
efficiency. 12 


*(7)  Initial plans must be submitted to the department during the year 2001 as scheduled by the 13 
department. 14 


*(8)  Requests to extend the completion date of road maintenance and abandonment plans may lead 15 
to the reapproval of the road maintenance and abandonment plan for up to five years, or July 1, 16 
2021. Requests must be made at least one hundred twenty days prior to the plan’s anniversary 17 
date by 2014. 18 
(a)  Landowner requests for an extension must include: 19 


 (i) The length of time for the extension period; and  20 
 (ii) A revised road maintenance and abandonment plan according to subsections (3) 21 


through (6) of this section. 22 
 (b) The department shall provide forty five days for the departments of ecology and fish and 23 


wildlife, affected tribes and interested parties to review a revised road maintenance and 24 
abandonment plan. 25 


(c) The approval or a denial of a road maintenance and abandonment plan’s extension request 26 
will occur at least thirty days prior to the anniversary date of the initial plan’s submittal. 27 


(d) A landowner with an approved extension and revised road maintenance and abandonment 28 
plan must report work accomplished in accordance with subsection (9) of this section.  29 


*(9) Each year on the anniversary date of the plan’s submittal, landowners must report work 30 
accomplished for the previous year and submit to the department a detailed description of the 31 
upcoming year’s work including modifications to the existing work schedule. 32 


  The department’s review and approval will be conducted in consultation with the departments 33 
of ecology, the department of and fish and wildlife, affected tribes and interested parties.  The 34 
department will: 35 
(a)  Review the progress of the plans annually with the landowner to determine if the plan is 36 


being implemented as approved; and 37 
(b)  The plan will be reviewed by the department and approved or returned to the applicant 38 


with concerns that need to be addressed within forty-five days of the plan’s submittal. 39 
(c)  Additional plans will be signed by the landowner or the landowner’s representative. 40 


*(910)  The department will facilitate an annual water resource inventory area (WRIA) meeting with 41 
landowners, the departments of fish and wildlife, the department of and ecology, affected 42 
tribes, the National Marine Fisheries Service, the U.S. Fish and Wildlife Service, affected 43 
counties, local U.S. Forest Service, watershed councils, and other interested parties.  The 44 
purpose of the meeting is to: 45 
(a)  Suggest priorities for road maintenance and abandonment planning; and 46 
(b)  Exchange information on road maintenance and stream restoration projects. 47 
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*(1011)Regardless of the schedule for plan development, roads that are currently used or proposed to 1 
be used for timber hauling must be maintained in a condition that prevents potential or actual 2 
damage to public resources.  If the department determines that log haul on such a road will 3 
cause or has the potential to cause material damage to a public resource, the department may 4 
require the applicant to submit a plan to address specific issues or segments on the haul route. 5 


*(1112)  If a landowner is found to be out of compliance with the work schedule of an approved 6 
road maintenance and abandonment plan and the department determines that this work is 7 
necessary to prevent potential or actual damage to public resources, then the department will 8 
exercise its authority under WAC 222-46-030 (notice to comply) and WAC 222-46-040 (stop 9 
work order) to restrict use of the affected road segment. 10 
(a)  The landowner may submit a revised maintenance plan for maintenance and 11 


abandonment and request permission to use the road for log haul. 12 
(b)  The department must approve use of the road if the revised maintenance plan provides 13 


protection of the public resource and maintains the overall schedule of maintenance of 14 
the road system or basin. 15 


*(1213) If a landowner is notified by the department that their road(s) has the potential to 16 
damage public resources, the landowner must, within 90 days, submit to the department for 17 
review and approval a plan or plans for those drainages or road systems within the area 18 
identified by the department. 19 


*(14) The department will notify the departments of ecology and fish and wildlife, affected tribes and 20 
interested parties if actions taken under this section result in a change to an approved road 21 
maintenance and abandonment plan. 22 


(15) When the department approves or denies a road maintenance and abandonment plan extension 23 
under subsection (8) of this section, that decision may be appealed to the appeals board in 24 
accordance with RCW 43.21B.110 and 43.21B.230. 25 


 26 
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PRELIMINARY ECONOMIC ANALYSIS 
Forest Practices Board 


Rule Making Affecting Road Maintenance and Abandonment Plans 
By Craig Calhoon, Economist 


Department of Natural Resources 
April 21, 2011                                                                                                                    


 
 
OBJECTIVES 
 
The Forest Practices Board is considering a rule change to allow forest landowners who have 
Road Maintenance and Abandonment Plans (RMAPs) to apply for an extension of the deadline 
for up to five years.  The proposed rule change would amend WAC 222-24-050 and -051, 
changing the completion date for RMAPs from July 1, 2016 to July 1, 2021. 
 
The Board’s objective is to be responsive to a request from private forest landowners with 
RMAPs to adjust the RMAP completion schedule to provide relief from a reduced cash flow 
situation in Washington’s timber industry due to the recent economic recession without reducing 
the legal commitment to complete forest road improvements necessary to protect and restore 
water quality and fish habitat. 
 
 
CONTEXT 
 
Existing Rule on Road Maintenance and Abandonment Plans  
 
In 1999 the Washington State Legislature enacted the Salmon Recovery Act (Chapter 4, Laws of 
1999).  In it, the Forest Practices Board was strongly encouraged to follow the recommendations 
of the April 29, 1999 Forests and Fish Report when adopting rules for the protection of aquatic 
resources.  The rules were to accomplish a variety of policies listed in RCW 76.09.010 “without 
jeopardizing the economic viability of the forest products industry” (RCW 76.09.370).  
 
The Board fulfilled this mandate by adopting emergency rules in early 2000 and permanent rules 
in 2001.  These rules, commonly referred to as the Forests and Fish rules, included a requirement 
for forest landowners to assess the roads on their properties and plan for ongoing maintenance of 
existing roads, abandonment of certain roads, and repair or replacement of fish passage 
structures.  The purpose of the road maintenance and abandonment plan was to ensure that 
management of all forest roads would maintain or provide passage for fish in all life stages, 
provide for the passage of woody debris likely to be encountered in a 100-year flood event, and 
meet water quality standards by limiting and controlling sediment delivery and surface runoff to 
typed waters, protecting stream bank stability, and diverting most road runoff to the forest floor.1 
The rules specified a deadline of July 1, 2006 for landowners to complete these road 
maintenance and abandonment plans and a deadline of July 1, 2016 for completing the work 
identified in the plans.  These deadlines followed the recommended timelines in the Forests and 


                                                
1 WAC 222-24-010(2) and Forests and Fish Report, Appendix D, section I (a), April 29, 1999. 
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Fish Report of five years after the adoption date of the rules for completing the road plans and 15 
years after the rule adoption date for completing the road work. 
 
According to the May 2010 report by the “Staff Group” to the Road Policy Work Group of the 
Forests and Fish Policy Committee entitled “Information Compiled to Help Evaluate the 
Consequences of Extending the Implementation Period for Road Maintenance and Abandonment 
Plans in Washington” (hereinafter referred to as “Policy Staff Group” report)2, the 15 year 
RMAP performance period was not based on science (p. 16).  At the time the Forest and Fish 
rules were developed, 15 years of “worst-first” implementation was considered a reasonable time 
frame to balance economic and resource protection considerations. 
 
In 2003 the Legislature amended the forest practices statute to simplify the requirements of road 
maintenance planning for small forest landowners and to establish a cost-share program to help 
fund the removal of fish blockages on their lands (Second Substitute House Bill 1095).  Rules 
implementing this legislation are codified in WAC 222-24-0511 which describes road 
maintenance planning requirements for small forest landowners3.  Small forest landowners were 
exempted from the requirement to complete a formal road maintenance and abandonment plan 
and were only required to submit a “checklist” RMAP when they submit a forest practices 
application.  Small forest landowners who own a total of 80 acres or less of forest land in the 
state are not required to submit any type of road maintenance and abandonment plan for any 
block of land that contains 20 contiguous acres or less. 
  
Large forest landowners4 are still required to complete a road maintenance and abandonment 
plan and complete all RMAP work by July 1, 2016.  This work requires significant expenditures 
each year and is primarily financed by revenues generated from timber harvests.  For many 
timber companies, the economic recession of the past several years has slowed the cash flow 
necessary to fund the annual RMAP work required for forest road improvements and fish 
passage barrier repairs.  In the summer of 2010, the Forests and Fish Policy Committee 
recommended that the Board amend the RMAP rules to allow large forest landowners5 to apply 


                                                
2 This report is available at http://www.dnr.wa.gov/Publications/bc_fp_materials_20100810.pdf, “F&F Policy’s 
RMAPS Proposal Recommendation–Hotvedt.” 
 
3 “Small forest landowner”  is defined in WAC 222-16-010 as “a forest landowner who at the time of submitting a 
forest practices application or notification meets all of the following conditions: 


• Has an average annual timber harvest level of two million board feet or less from their own forest lands in 
Washington state; 


• Did not exceed this annual average harvest level in the three year period before submitting a forest 
practices application or notification; 


• Certifies to the department that they will not exceed this annual harvest level in the ten years after 
submitting the forest practices application or notification.” 
 


4 “Large forest landowner” is defined in WAC 222-16-010 as a forest landowner who is not a small forest 
landowner. 
 
5 As part of the negotiations among Forests and Fish Policy Committee members on moving this proposed rule 
forward, the State of Washington agreed not to seek an RMAP time extension on public lands managed by the 
Department of Natural Resources and the Department of Fish and Wildlife, even though the proposed rule change 
language would allow it. 



http://www.dnr.wa.gov/Publications/bc_fp_materials_20100810.pdf
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for an extension of the RMAP deadline for up to five years, or until July 1, 2021, without 
reducing the legal commitment to complete RMAP work necessary to protect and restore water 
quality and fish habitat.6  On August 10, 2010, the Board directed staff to begin the rulemaking 
process. 
 
Road Maintenance and Abandonment Plan Work Status 
 
The current requirement is for all RMAP work to be done within a 15 year period, from July 1, 
2001 to July 1, 2016.  The work is to be undertaken and accomplished at an “even-flow” rate, 
with landowners making sufficient progress each year so that all the necessary work is completed 
by the July 1, 2016 deadline.  The RMAP work items are to be prioritized under a “worst first” 
principle to achieve the most benefit to public resources earlier in the RMAP period.   
 
The Department of Natural Resources’ (DNR’s) “RMAP Accomplishment Summary for 2001 
through 2010”7 contains information on the progress made on RMAP work on forest land 
ownerships under 262 road maintenance and abandonment plans through December 2010, as 
shown in Figure 1.  The data is for the first 9 ½ years, or 63%, of the 15 year period in which  
 
 


FIGURE 1.  RMAP Work Accomplished As of 12-31-10 
 


Years 
Into 
15-


Year 
RMAP 
Work 
Period 


Miles of 
Forest  
Roads 


Assessed 


Miles of  
Road 


Improvement 


Miles of 
Road 


Abandon- 
ment  


Miles of 
Orphaned 


Roads  


Total 
Number of 


Fish 
Passage 
Barriers  


Identified 


Number of 
Structures 


Fixed on Fish 
Habitat Streams 


Miles 
of Fish 
Stream 
Habitat 
Opened 


9 1/2 57,442 20,494 2,915 2,333 7,025 3,769 1,772 


63%      54%  
 
 
RMAP work is to be completed under current Forest Practices rules.  The data show that 20,494 
miles of road improvement work were completed in this time period (through 2010).  Road 
segments totaling 2,915 miles of road were abandoned.  A total of 3,769 fish passage barriers 
were fixed, or 54% of the total number of 7,025 identified as needing to be addressed in RMAPs.  
                                                                                                                                                       
 
6 In addition to the proposed rule change allowing for an RMAP time extension, the Forests and Fish Policy 
Committee members agreed to other RMAP program initiatives to be implemented outside of rules.  Most notably, 
RMAP reporting requirements and data management will be improved with DNR developing and maintaining a 
standardized system to receive, track, and report RMAP accomplishments.  Improvements in project tracking will 
help DNR, stakeholders, and tribes evaluate RMAP project priorities and scheduling.  In addition, the Forests and 
Fish Policy Committee members agreed to collaboratively work to seek additional state and federal funding for road 
maintenance and fish passage improvements on small forest landowners’ lands and under county roads. 
 
7 This report is available from the Department of Natural Resources Forest Practices Division at (360) 902-1400. 
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This data suggests that the RMAP fish passage barrier removal work may be behind the even 
flow rate. 
 
In a separate February 2010 survey of large private and public forest landowners, the 
Washington Forest Protection Association (WFPA) found that 56% of fish passage barriers 
located specifically on salmon, steelhead, and bull trout waters had been removed.  This supports 
the conclusion in the DNR report that 54% of all fish passage barriers needing replacement had 
been removed as of the end of 2010. 
 
Another measure of the state of progress on RMAP work is given in the May 2010 “Policy Staff 
Group” report. In April 2010, a survey regarding RMAP completion was sent to DNR’s six 
region RMAP specialists who answered based on a representative sample of RMAPs in each of 
the regions.  The results indicated that while most RMAPs (59%) had experienced significant 
implementation delays and while 21% were still significantly behind schedule, the majority–
79%–were now either on or ahead of schedule (pp. 7-9).  There was no discernable difference in 
completion rate among the four RMAP landowner categories–large industrial, small industrial, 
public agency, and small forest landowner. 
 
 
PROPOSED RULE 
 
The rule proposal affects WACs 222-24-050 and -051.  It allows forest landowners with road 
maintenance and abandonment plans to apply for an extension of the timeline for completion of 
work specified in their RMAPs for up to five years, or until July 1, 2021 at the latest.  In 
addition, it specifies a process for landowners requesting a time extension and a process for DNR 
to allow for a multi-stakeholder review of a landowner’s request for a time extension: 
 


• Landowners may request time extensions at least 120 days prior to their initial RMAP 
anniversary date in 2014, specify the length of time for the extension period, and include 
a revised plan that follows the existing requirements outlined in WAC 222-24-051, 
subsections (3) through (6).  Generally, the schedule of work is to be based on an “even-
flow” pace and a “worst first” principle:  road work with the highest potential to benefit 
public resources is required to be given the highest priority in plans. 
 


• DNR will provide a 45-day review period for the Departments of Ecology and Fish and 
Wildlife, affected tribes, and interested parties to review and comment on revised plans.  
DNR will then approve or deny RMAP time extension requests at least 30 days prior to 
the anniversary date of an initial plan. 


 
If any actions are taken that result in a change to a revised plan after approval, DNR will notify 
the Departments of Ecology and Fish and Wildlife, affected tribes, and interested parties. 
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COST-BENEFIT ANALYSIS 
 
The Administrative Procedure Act (RCW 34.05.328) requires agencies to complete a cost-
benefit analysis before adopting a significant legislative rule.  An agency cannot adopt a 
significant legislative rule unless it: 
 


• Determines that the probable benefits of the rule are greater than its probable costs, 
taking into account both the qualitative and quantitative benefits and costs and the 
specific directives of the statute being implemented;  and 
 


• Determines, after considering alternative versions of the rule, that the rule being adopted 
is the least burdensome alternative for those required to comply with it that will achieve 
the general goals and specific objectives of the statute that the rule implements. 


 
Benefits 
 
The proposed rule change is intended to provide relief to large forest landowners for whom the 
recent economic recession has compromised their ability to get their required RMAP work done 
by the current July 1, 2016 deadline.  The rule change would allow them to delay some of their 
work for up to an additional five years, thereby reducing the near-term annual cost of RMAP 
compliance.  It does not change the total amount of expenditures required, but it does reduce the 
present value of the future expenditures by spreading them over a longer future period.  In 
addition to this financial benefit, the time extension would also provide some additional business 
flexibility.  
 
As stated previously, the State of Washington has agreed not to seek an RMAP time extension 
on lands managed by the Department of Natural Resources and the Department of Fish and 
Wildlife.  Also as stated before, the Forest Practices rules were previously amended to exempt 
small forest landowners from the more extensive RMAP requirements.  Therefore the economic 
impacts of the proposed RMAP rule change are limited to large private forest landowners, which 
is the regulated community in this case.8 
 
The May 2010 “Policy Staff Group” report (p. 12) cites a survey by the Washington Forest 
Protection Association (WFPA) of its membership which consists of large private forest 
landowners on 4.04 million acres (representing about 88% of all large forest landownership).  In 
early 2009, WFPA asked its members to estimate the cost of finishing their remaining RMAP 
work, based on the requirement to complete all work by July 1, 2016.  From the survey results, 
WFPA estimated that, in 2009 dollars, its members would spend approximately $133 million to 
complete their remaining required RMAP work. 
 
In order to assess the economic benefit of the RMAP time extension to large private forest 
landowners, the WFPA estimate of remaining RMAP costs is first updated to correspond to the 
effective date of the proposed rule (if it should be adopted).  An effective date of October 1, 2011 
                                                
8There are some small forest landowners who elected to plan under a full RMAP pursuant to WAC 222-24-050;  
those landowners would be authorized to request an extension just as large forest landowners would under the 
proposed rule. 
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is assumed based on a presumption that the Board would adopt the rule at its August 9, 2011 
meeting.  Therefore almost three annual outdoor construction seasons will have elapsed from the 
time of the WFPA survey in early 2009 to the effective date of October 1, 2011.  The May 2010 
“Policy Staff Group” report cites another survey by the WFPA of its membership of large private 
forest landowners in April 2010 which concluded that these large private forest landowners spent 
an average of $13.10 million per year on RMAP work through 2009 on their 4.04 million acres.  
Even though timber stumpage prices had moved dramatically down in 2008, these companies 
spent $14.98 million on RMAP work that year.  But because of the cumulative impact of the 
economic recession, they spent only $8.44 million on RMAP work in 2009.  Given that timber 
stumpage prices have since recovered from their periodic lows in 2008 and the first half of 2009, 
we are assuming that RMAP expenditures by the WFPA membership increased somewhat to $10 
million in the 2010 construction season (still considerably below the average annual 
expenditure).  We also assume that $12 million will be spent in the 2011 construction season 
(still below the average annual expenditure) as timber stumpage prices continue to rebound.  It is 
therefore estimated that WFPA member forest landowners will need to spend approximately 
$102.56 million ($133 million - $8.44 million - $10 million - $12 million) to complete their 
RMAP work by the current deadline. 
 
Next, the amount estimated to complete RMAP work on WFPA members’ forest lands must be 
adjusted to account for all large forest landowners’ lands.  According to the May 2010 “Policy 
Staff Group” report, there are approximately 600,000 acres of industrial forest land on which 
RMAPs are likely required beyond the 4.04 million acres owned by WFPA members.  Assuming 
that the additional 600,000 acres have similar attributes to the WFPA members’ lands, the 
amount of funds required to complete RMAP work on all large forest land ownerships is 
estimated to be $117.8 million ($102.56 million x 4.64 million acres / 4.04 million acres = 
$117.8 million). 
 
Finally, to assess the economic benefit of the RMAP time extension to large private forest 
landowners, the present value of the amount needed to fund the annual payments for $117.8 
million in RMAP work prior to July 1, 2016 (the current deadline) is compared with the present 
value of the amount needed to fund the annual payments for the same $117.8 million in RMAP 
work prior to July 1, 2021 (the proposed deadline).  Even though the time periods starting 
October 1 and ending July 1 do not correspond with the beginning and end of the annual 
construction period, it is assumed that there are five years of work remaining under the current 
deadline and ten years of work remaining under the proposed deadline.  To complete the 
remaining work in five years would require expenditures of $23.6 million per year and in ten 
years $11.8 million in annual payments would be required to complete the work.  The current 
values of amounts required under the two scenarios, assuming a five percent discount rate, are 
shown in Figure 2. 
 
The total potential benefit to large private forest landowners is $11.1 million ($102.2 million 
minus $91.1 million) in net present value in current dollars.  This means that they would need 
$11.1 million less in current funds in order to meet their RMAP obligations under the proposed 
time extension as opposed to the current deadline. 
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FIGURE 2.  Current Amount of Funds Necessary to Cover Remaining RMAP 
Expenditures on Private Large-Owner Forestlands Under Alternative Deadlines 


 
RMAP 


Completion Deadline 
Years of RMAP 
Work Remaining 


Annual 
Expenditures Current Value 


July 1, 2016 
(current deadline) 5 $23.6 million $102.2 million 


July 1, 2021 
(proposed deadline) 10 $11.8 million $  91.1 million 


 
Net Present Value 


 
$  11.1 million 


 
 
The actual benefit is likely to be much less because it is likely that not all of the landowners with 
RMAPs will elect to apply for time extensions.  For example, if landowners representing half the 
acreage under RMAPs decide to proceed with their RMAP work by the current deadline of July 
2016, then the realized benefit of the proposed rule would be only half as much, or $5.6 million 
in net present value. 
 
In addition to this financial benefit to the landowner community, costs to landowners who are 
unable to complete RMAPs by 2016 may be averted if this rule is adopted.  If the proposed rule 
change is not adopted and a landowner is found to have not completed the required RMAP work 
by 2016, DNR may need to take compliance or enforcement action (for example, notices to 
comply or stop work orders) to ensure public resource protection.  This is a very costly process 
for both the state and the landowner, particularly when there are compliance issues across several 
forest road networks which would need to be addressed on a site-by-site basis.  Extending the 
deadline for landowners who have a legitimate need will maintain a schedule for landowners to 
complete the required road work necessary to protect public resources and for DNR to comply it.  
Ensuring RMAP work will be conducted within a structured RMAP schedule will prevent costly 
enforcement processes.  
   
Costs 
 
The purpose and overall goal of the road maintenance and abandonment plans and the associated 
road maintenance and abandonment work and fish passage barrier work is to protect and restore 
water quality and fish habitat.  The sooner the work is completed, the sooner the habitat 
improves or becomes accessible.  The main cost of the proposed rule change is the delay in 
realizing these intended environmental benefits that would result from a delay in completion of 
RMAP work.  Under the proposed rule, the work would still be required to be done but it could 
be spread out over five additional years.  
 
This economic analysis relies on the associated Environmental Checklist and Determination of 
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Nonsignificance9 for the proposed rule as the source for more detailed information about its 
environmental impacts (delayed benefits).  The Environmental Checklist does not quantify the 
environmental impacts of a delay in the remaining RMAP work in terms of physical effects (e.g., 
sediment input, habitat quality) or biological response (e.g., fish populations) and it is also not 
conclusive about the qualitative impacts on fish populations that would be caused by extending 
the RMAP deadline.  The checklist is hereby incorporated by reference and its findings are 
summarized below. 
 
The Environmental Checklist concludes the following about sediment from roads and the impact 
on water quality:  
 


• The rule proposal is not expected to cause increases in discharge of sediment from forest 
roads.  The existing forest practices rules require roads to be constructed and maintained 
so as not to result in sediment and surface water delivery from forest roads to any typed 
water in amounts that preclude achieving desired fish habitat and water quality. 


 
• There is the potential that some delay in road improvements could cause a delay in 


addressing previously unidentified road-related sediment discharges to streams, which 
could affect fish habitat.   


 
The Environmental Checklist concludes the following about fish passage barriers and the impact 
on fish populations: 
 


• Barriers to fish passage in a stream system prevent the system from reaching its natural 
productive capacity for fish.   


 
• Barrier removal may increase fish access to potential upstream habitat, which in turn may 


facilitate increased fish populations by providing access to historic habitat.   
 


• The number and geographic location of inadequately sized water crossing structures that 
would remain in place after 2016 cannot be precisely known.   


 
• Assessing the proposal’s impacts on fish, including salmonids, is an extremely difficult 


endeavor.  Forest road networks cross many different land ownerships, only some of 
which are subject to Forest Practices Act jurisdiction.  Fish passage barriers are 
ubiquitous on stream systems on Washington forest lands.  Complicating things, some 
fish are anadromous species and spend their lives in both freshwater and saltwater 
environments.  This variety of habitats can present an enormous array of environmental 
pressures on fish, only one of which is fish passage barriers in the forest environment.  It 
is not possible to isolate the impacts of a five-year delay in the remediation of these 
barriers from other environmental impacts that fish encounter. 


 


                                                
9  The Environmental Checklist and threshold determination (Determination of Nonsignificance) can be found at 
http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesRules/Pages/fp_rules_activity.aspx, under the 
heading, “Extension of RMAP Forest Road Work Completion Date.” 



http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesRules/Pages/fp_rules_activity.aspx





Page 9 of 13 


The Environmental Checklist discusses the following about possible failures of inadequately 
engineered stream crossing structures: 
 


• Storm events and the likelihood that existing stream crossing structures will fail are 
impossible to predict; thus, whether structures that are allowed to remain beyond 2016 
will fail and cause impacts, is speculative.   


 
• There is the chance this will occur in one or more locations, having a localized and 


temporary impact on the downstream environment.  A possible impact is that some 
culverts and bridges could fail during the time that their replacement is delayed, thereby 
increasing the possibility of impacts on environmentally sensitive sites downstream. 


 
Other factors discussed in the Environmental Checklist are relevant to the cost benefit analysis 
because they tend to reduce the potential adverse environmental impacts (costs): 
 


• A majority of RMAPs are now either on or ahead of schedule.  Twenty of the 262 
RMAPs statewide have already been completed and, according to the Forest Practices 
2010 RMAP Accomplishment Report, with six years remaining under the current 2016 
deadline over half of the fish passage barriers had been removed (3,769 out of more than 
7,000), over 1,700 miles of fish habitat have been opened, and over 20,000 miles of roads 
had been improved to meet standards.   


 
• The work already completed under the RMAP process has been found effective in 


minimizing sediment delivery to streams.  A 2008 study performed for the WFPA found 
that 73 percent of the forest roads sampled had a low probability of delivering sediment 
to a typed water course and that 82 percent of the road length studied had either low 
delivery potential or was hydrologically disconnected.  This result was attributed to the 
road planning, relocation, abandonment, and disconnection activities that had already 
occurred under the RMAP program at that time. 


 
 


• Concurrent with this rule making DNR is developing a statewide RMAP status database, 
in part to help provide certainty that the road work in RMAPs will be accomplished on a 
worst first and even flow basis.  We believe this measure, along with the involvement of 
landowners and stakeholders in providing input to DNR in the decision to allow RMAPs 
schedule adjustments, and the 2014 deadline to request an extension of an RMAPs 
schedule, will help ensure that the road work with most potential to prevent damage to 
public resources will be given the highest priority in adjusted schedules if the rule is 
adopted. 


 
• Without the proposed rule, the RMAPs performance period will expire, and water 


crossing and road condition issues will need to be addressed by DNR using 
administrative enforcement actions on a road-by-road, location by location basis.  By 
allowing  RMAP time extensions for landowners who need them, the proposed rule will 
help to ensure that their remaining forest road repairs will be completed on a worst-first, 
even-flow schedule and in a coordinated, orderly manner.  This would achieve the best 
possible results for fish as soon as possible. 
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In summary, the Environmental Checklist indicates that the proposal will allow some portion of 
the existing fish passage barriers and inadequately engineered water crossing structures to remain 
on the landscape for up to five years beyond 2016.  The Checklist also recognizes that many of 
the problematic structures would also remain on the landscape even without the rule change (due 
to the fact that some landowners fell behind on RMAP progress during the recession).  If there 
were no rule change, however, DNR would need to address the problematic stream crossings 
through costly site-by-site enforcement actions.  
 
After assessing the environmental effects of the proposal along with landowners’ progress to 
date, the effectiveness of that work on public resources, and new administrative measures to help 
provide certainty that the road work in RMAPs will be accomplished on a worst first and even 
flow basis, the Board in its Determination of Nonsignificance has determined it will not result in 
significant adverse environmental impacts.10 
 
There are two additional cost impacts, but they are considered minor: 
 


• Landowners who elect to apply for an RMAP time extension would incur the costs of 
revising and updating their road maintenance and abandonment plan(s).  The remaining 
RMAP work to be completed would need to be rearranged into a new, longer time 
schedule.  This cost should not be significant since the base information already exists in 
the current approved RMAP. 


 
• Although the proposed rule does not change the overall cost of RMAP road work 


remaining to be completed, it does impact the timing of the costs because it will move 
some of the road construction work forward in time.  As described above, this deferring 
of costs into the future is a benefit to landowners.  However, it represents a cost to road 
construction businesses and workers because some of the work they would otherwise be 
doing by 2016 would be deferred into the future.  It is estimated that almost all of the 
RMAP road work is contracted out to road construction businesses rather than being done 
internally by the landowners with their own employees and equipment.  Under the 
proposed rule and to the extent that landowners elect to apply for time extensions on their 
RMAPs work, there will be fewer road construction jobs and income in 2011-2016 and 
more in 2016-2021. 


 
Comparison of Benefits and Costs 
 
The total potential benefit to large private forest landowners due to the ability to extend the 
RMAP deadline is estimated to be $11.1 million net present value in current dollars  The actual 
benefit is likely to be less because it is likely that not all landowners will elect to apply for 
RMAP time extensions.  An additional benefit is that landowners will avoid the costs associated 
with enforcement and/or compliance actions in cases where they are not able to complete RMAP 
work by 2016.  
 


                                                
10  Ibid. 
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The main cost of the proposal is the delay in realizing the intended environmental benefits of 
RMAPs (the protection and restoration of water quality and fish habitat) that would result from a 
delay in completion of RMAP work.  The work associated with RMAPs would still be required 
to be done, but for some landowners it would be spread over five additional years.  The Board 
has determined, after assessing the environmental effects of the proposal along with other 
measures to ensure public resource protection, that the proposed rule will not result in significant 
adverse environmental impacts. 
 
Therefore, it is reasonable to conclude that the probable benefits of the proposal are greater than 
its probable costs. 
 
Alternatives to Rule Making and Consequences of Not Adopting the Rule 
 
In their work, the Sub-Policy Group to the Forests and Fish Policy Committee which developed 
the recommended rule change reviewed two other alternatives for extending the RMAP 
completion deadline. 
 
The first was to allow landowners to decide whether to update RMAPs to meet an extended 
deadline (up to five years) that would be tied to economic indicators (e.g., new housing starts or 
timber stumpage prices).  The Group reviewed economic data and projections and contemplated 
an adjustable schedule but a number of members thought this was not a desirable or appropriate 
method for determining the duration of a time extension. 
 
The other alternative considered was to extend the deadline by five years and provide a tax 
incentive to encourage landowners to complete their RMAP work sooner.  This option was 
deemed to be problematic given the need for enacting legislation and the current grim condition 
of state and county budgets due to dramatically reduced tax revenues. 
 
In addition, both of these alternatives would require additional data reporting and tracking 
requirements. 
 
If the proposed rule change is not adopted, certain large private forest landowners who remain 
significantly negatively financially impacted by the recent economic recession may not be able 
to complete their RMAP work by July 1, 2016.  If a landowner is found to be out of compliance 
with the RMAP work schedule and DNR determines that this work is necessary to prevent 
potential or actual damage to public resources, DNR would need to take compliance or 
enforcement action (for example, notices to comply or stop work orders). 
 
Least Burdensome Alternative  
 
The Administrative Procedure Act states that agencies cannot adopt a significant legislative rule 
unless it determines after considering alternative versions of the rule that the rule being adopted 
is the least burdensome alternative for those required to comply with it that will achieve the 
general goals and specific objectives of the statute that the rule implements. 
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The proposed rule change is not burdensome on the regulated community and it is less 
burdensome than the other alternatives described above.  It is less burdensome than the 
alternative of not adopting the rule change because it gives the forestland owner the choice of 
whether to apply for the up-to-five-year time extension.  It is less burdensome than the 
alternative of tying the termination of the time extension to economic indicators because the 
length of the extended period could be cut short depending on the economic indicators selected 
(for example, timber stumpage prices have recovered sharply in the second half of 2009 and 
2010 from their periodic lows in 2008 and the first half of 2009).  It is less burdensome than the 
alternative of extending the deadline by five years and providing a tax incentive to encourage 
landowners to complete their RMAP work sooner because of the high degree of uncertainty 
surrounding the possibility and timing of actually getting such a tax break legislatively enacted. 
 
 
SMALL BUSINESS IMPACTS 
 
A small business economic impact statement is required by the Regulatory Fairness Act (chapter 
19.85 RCW) to consider the impacts on small businesses of administrative rules adopted by state 
agencies.  The statute defines small businesses as those with 50 or fewer employees.  To 
determine whether the proposed rule will have a disproportionate cost impact on small 
businesses, the impact statement compares the cost of compliance for small business with the 
cost of compliance for the ten percent of businesses that are the largest businesses required to 
comply with the proposed rule. 
 
Small Business Analysis 
 
There are no new or additional requirements or costs imposed on any members of the regulated 
community by the proposed rule change since it affords the opportunity for large forest 
landowners to elect to apply for an extension of the RMAP performance period of up to five 
years.  Choosing whether to extend the RMAP performance period is voluntary on the part of the 
business (landowner), whether it is a large business, a small business, or an individual.  
Therefore there is no disproportionate cost impact on small businesses11. 
 
Reducing Costs for Small Businesses 
 
RCWs 19.85.030 and .040 address an agency’s responsibility in rule making to consider how 
costs may be reduced for small businesses, based on the extent of disproportionate impact on the 
small businesses.  As stated above, there is no disproportionate impact on small businesses. 
 
Estimated Number of Jobs Created or Lost 
 
RCW 19.85.040 (2)(d) requires that the small business economic impact statement include “(a)n 
estimate of the number of jobs that will be created or lost as the result of compliance with the 
proposed rule.” 


                                                
11 “Small businesses” for the purpose of this analysis are those members of the regulated community (large forest 
landowners) with 50 or fewer employees and is not to be confused with “small forest landowners” which has a 
distinct statutory definition. 
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The proposed rule does not result in any jobs being created or lost.  However, as described 
above, the number of road construction jobs involved in doing RMAP work would be fewer in 
2011-2016 and those jobs lost the first five years would be shifted forward into the last five 
years, when there would have been no RMAP-related jobs. 
 
 
SUMMARY 
 
The total potential benefit to large private forest landowners due to the ability to extend the 
RMAP deadline is estimated to be $11.1 million in net present value in current dollars.  The 
actual benefit is likely to be less because it is likely that not all landowners will elect to apply for 
RMAP time extensions.  An additional benefit is that landowners will avoid the costs associated 
with enforcement and/or compliance actions in cases where they are not able to complete 
RMAPs by 2016.   
 
The main cost of the proposal is the delay in realizing the intended environmental benefits of 
RMAPs (the protection and restoration of water quality and fish habitat).  The work associated 
with RMAPs would still be required to be done, but for some landowners would be spread over 
five additional years.  The Board has determined, after assessing the environmental effects of the 
proposal along with other measures to ensure public resource protection, that the proposed rule 
will not result in significant adverse impacts. 
 
Therefore, it is reasonable to conclude that the probable benefits of the proposal are greater than 
its probable costs. 
 
Two alternatives to adopting this rule were considered and rejected:  tying the proposed RMAP 
time extension to economic indicators and providing a tax incentive for landowners to complete 
RMAPs work sooner during an extended period.  For reasons explained in the “Least 
Burdensome Alternatives” section, they were rejected as being undesirable.  The proposed rule 
change is not burdensome on the regulated community and it is less burdensome than the other 
alternatives.   
 
There is no disproportionate cost impact on small businesses.  Choosing whether to extend the 
RMAP performance period is voluntary on the part of the business (landowner).  
 
The proposed rule does not result in any jobs being created or lost.   
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PART 1. OVERVIEW 
Background 
Historically, studies have identified forest roads as sources of sediment delivery to streams in 
Washington’s forests. Roads can deliver sediment for a variety of reasons including past 
practices, neglected maintenance, natural processes, and catastrophic events.  
 
Introduction 
This manual provides guidelines to help implement the forest practices road construction and 
maintenance rules. Correct implementation of current forest practices rules is assumed to 
minimize runoff water and sediment delivery to typed waters.  
 
Research has demonstrated that well designed and properly maintained roads minimize impacts 
to public resources and at the same time, reduce operating costs. This manual includes Best 
Management Practices (BMPs) for forest road location, design, construction, and maintenance 
(which includes abandonment). The BMPs are grouped into types of activity. For example, ditch 
construction and maintenance are both under the topic “Ditches.” 
 
The listed BMPs will not address every situation nor are all BMPs appropriate for every road. 
The intent of the BMPs is to provide decision makers with as much flexibility and choice as 
possible in planning road design, construction, and maintenance activities. If the listed BMPs do 
not address your situation, you may propose site-specific solutions to the Department of Natural 
Resources (DNR).   
 
Use of BMPs depends on many factors, including the potential to cause damage to a public 
resource. For example, timber hauling on a road near a stream may require a higher level of 
maintenance than a road located away from a stream.   
 
The manual also provides information on Road Maintenance and Abandonment Plans (RMAPs) 
and the Family Forest Fish Passage Program. All italicized words are in the attached glossary. 


PART 2. ROAD MAINTENANCE AND ABANDONMENT PLANNING 
2.1 Road Maintenance and Abandonment Plans  
Road maintenance and abandonment plans (RMAPs) are only required of for all forest  
landowners. Large forest landowners must prepare a full RMAP for all of their ownership per 
WACs 222-24-051 and small forest landowners must follow the RMAP requirements in WAC  
222-24-0511. Your RMAP requirements depend on your annual harvest level. Landowners 
submit RMAPs to the to DNR.  
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All forestForest landowners are responsible for maintaining all of their forest roads to the extent 
necessary to prevent potential or actual damage to public resources. This includes both forest 
roads in listed within an RMAP and those forest roads that are exempt from RMAP requirements 
(80/20 small forest landowners as referenced in WAC 222-24-0511). The type and extent of your 
RMAP depends on whether you are a large or small forest landowner. See WAC 222-16-010, 
for the complete definition of “forest landowner.”  
 
Large forest landowners harvest an annual average of are defined in rule as harvesting more than 
two million board feet of timber from their own forest land in Washington State. Their These  
RMAP requirements are described in WAC 222-24-051.  
• All their large forest landowner forest roads must to bewere included in an approved RMAP 


by July 1, 2006. 
• Road work in the approved plan mustRMAP needs to be completed by July 1, 2016 or by the 


the extension deadline approved by the DNR under WAC 222-24-051 (8). 
 
Small forest landowners harvest (SFL) are defined in rule as harvesting an annual average of two 
million board feet or less of timber from their own forest land in Washington State. They SFLs 
have harvested at this level for the past three years and do not plan to exceed this annual average 
harvest level for the next 10 years. Their RMAP requirements are based on the size of their forest 
land holdings, WAC 222-21-010 (13). If a SFL increases their annual timber harvest level over 
two million board feet, an RMAP will be required for their property 
 
SFL RMAP requirements are based on the size of forest land holdings (WAC 222-24-0511). 
• No RMAP is required for 80/20 small forest landownersSFL. 
• Other small forest landownersSFLs are only required to submit a Checklist RMAP with each 


forest practices application/notification for timber harvest (includes salvage).  
• If you are a small forest landowner but haveSFL submitted an RMAP (other than a Checklist 


RMAP), you they have the following options:  
o Follow the RMAP schedule. 
o Ask DNR to approve changes to the RMAP schedule. 
o Cancel the RMAP in writingby providing written documentation to DNR. Submit a 


Checklist RMAPs if requiredwith all future timber harvest forest practices 
applications/notifications. 


 
RMAP Review  
For large landowner road systems, the departments of Ecology and Fish and Wildlife, affected 
tribes and interested parties (stakeholders) have the opportunity to review existing approved 
RMAPs, revised RMAPs prepared for extension requests, annual work plans and schedules, and 
work accomplishment reports. For efficiency in the review process, early communication 
between forest landowners and stakeholders about road concerns and priorities can help prepare 
all parties for the review. These opportunities for review will be offered prior to DNR’s decision 
to approve/ disapprove.  
 
Stakeholders will be notified of changes to RMAPs any time a change occurs.  
 
RMAP Extension 
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Large forest landowners operating under an RMAP, and small forest landowners who choose to 
operate under an RMAP, may apply for an extension of their RMAP deadline for a maximum of 
five years (July 1, 2021). Landowners are encouraged to submit their extension requests as early 
as possible. RMAP extensions can be requested to within one hundred twenty days prior to the 
initial RMAP’s anniversary date in 2014. Upon receipt of the extension request, stakeholders 
will have at least forty-five days to review a revised RMAP, see timeline below. 
 


 
Requests for an extension need to include: 
• The length of time for the extension; and 
• A revised RMAP.  
 
The revised (RMAP) needs to contain the following information:  
 
1. An adjusted RMAP schedule describing how remaining work will be completed on a 


generally even-flow basis by the extension deadline. The schedule shows how all remaining 
work will be prioritized using the worst first principal (how the worst problems will be 
addressed as the highest priority – “worst first” per WAC 222-24-051(3)(4) and (6)). 
Scheduled road fixes need to correspond to specific locations shown on the forest 
landowners’ maps. 
 


2. Maps showing the road systems including: 
• An inventory of their existing condition (i.e., meets forests and fish standards, does not 


meet forests and fish standards, abandoned, or orphaned road); and 
• Scheduled road work to address roads with the highest potential of impacting public 


resources. Road locations need to correspond to the work listed in the adjusted schedule. 
 


3. Assessment of the remaining fish passage barriers, including a replacement schedule that 
demonstrates work is being completed consistently on a generally even-flow basis through 
the remaining performance period. This will avoid planning and completing a 
disproportionate majority of the work at the end of the extended RMAP timeline. 
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The following describes specific elements necessary for a revised RMAP: 
• Road Maintenance and Abandonment Plan Cover Sheet 


(https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx) containing general information 
including: 
 A work schedule to complete the entire plan within the requested extension performance 


period. 
 The general strategy that will be used to prioritize work on a generally even-flow basis 


through the performance period. 
 RMAP boundaries.  
 Plan manager contact information.  
 Road assessment forms.  
 Any comments that help clarify the RMAP.  


 
• Ownership maps – For consistent reporting, use DNR Section or Township Base Maps (or 


other comparable map(s); or DNR compatible GIS map products). DNR will accept a range 
of map(s) from 1:12,000 through 1:60,000 scale.   
 
The following elements need to be included on each map: 
 All forest roads showing: 


o Roads and/or road segments requiring general and storm maintenance work to 
meet Forest Practices standards per chapter 222-24 WAC and (WAC 222-24-
052). 


o Roads and/or road segments requiring work to meet Forest Practices standards: 
 removal of fish passage barriers,  
 replacing/removing undersized water crossing structures,  
 sidecast pullback,  
 road relocation, and  
 cut and fill slope stabilization. 


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


 Type A and B wetlands adjacent to or crossed by roads.  
 Stream locations and water type(s) (existing stream layer). 


    
RMAP coversheets, work scheduling spreadsheets and related forms can be found on DNR’s 
website at https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx.  
 
Field Assessment and Screening: 
An on-the-ground assessment is necessary if a portion of the road system has not been assessed 
or if it has been rendered inadequate because of major changes that occurred before the RMAP 
work was complete (e.g., storm damage, landslides or new property acquisition).  
 
The on-the-ground assessment should include, but is not limited to reviewing the following 
elements associated with each road segment not meeting current forest practices rule standards: 
 
1. Blockages to fish passage 
2. Undersized culverts or other water crossing structures on non-fish habitat streams  
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3. Mass wasting (landslides) from unstable areas that may deliver sediment to typed waters or 
threaten public resources and/or public safety 


4. Sediment delivery to typed waters 
5. Stream adjacent parallel roads 
6. Hydrologic connectivity (where road drainage intercepts springs, seeps, and other typed 


water; including water that is routed out of its natural channel or flow pattern)  
7. Drainage disconnect (road ditches that drain into streams or wetlands) 
 
Refer to RMAP forms for more detailed guidance in road assessments. The forms are located at 
https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx  
 
Prioritizing Road Maintenance Work within a Basin: 
After assessing maintenance needs, work prioritization can take place.  The priority should be 
placed on areas with the highest potential to damage public resources. Landowners are 
encouraged to work with the departments of ecology and fish and wildlife, affected tribes and 
interested parties on prioritizing their RMAP work; this will facilitate the efficiency of RMAP 
review. 
 
Work schedules within RMAPs should consider the following based on each landowner’s RMAP 
priorities (not necessarily in this order): 
 
1. Restoration of fish passage beginning with blockages that affect the most fish habitat stream 


miles above the blockage. 
 


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


 
3. Repair or maintenance work to disconnect road drainage(s) from streams. 
 
4. Repair, maintenance, relocation, or abandonment of stream-adjacent parallel roads with an 


emphasis on reducing water and sediment delivery from the road to the stream. 
 
5. Repair or maintenance work to reduce hydrologic connectivity (i.e. minimize interruption of 


surface water drainage, interception of subsurface water, and pirating of water from one 
basin to another, etc.). 


 
6. Repair or maintenance work which can be undertaken with the maximum operational 


efficiencies.   
 


Prioritization should address the worst situations first. Considerations should also be made for 
completion of the most work possible with available landowner funds to achieve the most 
improvement in resource protection as early as possible in the planning period. 
 
Annual Road Maintenance Accomplishment Reports: 
Each year on the anniversary date of the plan’s submittal, landowners need to report work 
accomplishments for the previous year and submit any modifications to existing plans per WAC 
222-24-051. In order to meet the requirements in WAC 222-24-051 these reports need to include 
the following elements: 
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1. A list of all RMAP work completed during the previous year and include: 


• Map(s) showing the locations of all work completed. 
• Documentation for miles of completed road improvement. 
• Miles of completed road abandonment. 
• Number of fish passage blockages resolved. 
• Approximate number of stream miles of fish use restored.  
 


2. Documentation of all scheduled work within the last planning period that was not completed. 
The annual RMAP accomplishment report needs to show how this work has been 
rescheduled for completion. 


 
3. Documentation of any additional information pertaining to work that needs to be added to the 


plan (e.g., such as purchasing new lands or storm damage to existing road networks that have 
not been brought up to Forest Practices rules standards). 


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


before the next accomplishment report). 
 
5. Any revisions to the overall RMAP caused by unforeseen circumstances that may have 


altered the long term plan (including any preparation or response to storm events (222-24-
051(5)). 


 
6. Documentation of cumulative progress towards achieving the scheduled RMAP goal. 
 
The DNR, in consultation with departments of ecology and fish and wildlife, affected tribes, and 
other interested parties will review the progress of the RMAP on an annual basis to determine if 
the RMAP is being implemented as approved. The DNR will notify the landowner within 45 
days of receiving the annual work plan of any concerns that may need further work or approval. 
 
RMAP Data 
Data is collected from landowner RMAP annual reports, plans and RMAP reviews. RMAP 
information may be submitted on DNR forms, paper maps, electronic spreadsheet(s), and/or GIS 
spatial formats to the DNR. The DNR will distribute the data for review to the stakeholders per 
the format in which it was received. The DNR will make the data available for review by 
stakeholders. For more information regarding the report and plan content, visit the DNR’s site at 
https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx.  
 
This data is subsequently administered as described below. 
 
The DNR distributes an RMAP accomplishment report annually to stakeholders and publishes it 
in the Forest Practices Annual HCP Report. The summary consists of several reporting items that 
are broken down by region and added together to provide stakeholders with a statewide picture 
of the RMAP program status. The reporting items for large forest landowners are located on the 
DNR forms available at https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx.  
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Furthermore, the Forest Practices RMAP Status database has been created by the DNR to track 
large landowners’ progress towards meeting RMAP obligations. RMAP stakeholders can use the 
database to review the work being completed by landowners on their RMAP(s). A year is 
assigned to each data location communicating when the work is planned or was completed. This 
database can be represented spatially in GIS. This will allow stakeholders to run limited queries 
on a watershed basis. This database and its narrative can be found on the DNR’s website at 
https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx.   
 
RMAP Completion 
RMAPs will be considered complete when all elements identified within the RMAP have been 
accomplished by the landowner and validated by the DNR:  
• Assessment and review of landowner accomplishment reports.  
• Consultation with the departments of ecology and fish and wildlife, affected tribes and 


interested parties prior to the DNR issuing a final acceptance of the RMAP.  
• DNR will provide, in writing, confirmation to the landowner that the RMAP(s) is complete.  
• This written documentation will be distributed to the departments of ecology and fish and 


wildlife, affected tribes and interested parties.     
 
Upon completion of an RMAP, landowners will be expected to maintain existing roads and 
construct all new roads per forest practices rules. 


2.2 Changes in Ownership 
An approved RMAP is a continuing forest land obligation only for large forest landowners per 
WAC 222-20-055.  


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


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


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


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


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


• Disconnect the road drainage from typed waters. 
 


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


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


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


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


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


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


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


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



http://www.dnr.wa.gov/sflo/fffpp
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3.2 Design BMPs 
Once you have selected a road location, design the road to minimize sediment delivery to typed 
waters by:   
• Including adequate drainage structures for anticipated surface and intercepted sub-surface 


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


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


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


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


 
 
 
 
 
Inslope 


 
 
 
 
 
Outslope 
 
 


 
 


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


Drains towards the cut 
slope using the road or 
ditches.  


Drains towards the fill 
slope using dips, not 
ditches.  


Drains both directions 
with high point in center 
of road. 


Construction 
requirements 


Requires more 
excavation and clearing. 


Requires less excavation 
and clearing.  


Will require excavation 
and clearing quantities 
between inslope and 
outslope. 


Maintenance 
requirements 


Road surface  
 
Ditch and relief 
structures 
 


Road surface  
 
Dips  
 
Fill slopes – vegetation 
or stabilization  


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


Erosion 
concerns 


Road surface 
 
Ditches  
 
At relief culverts and 
outlets 


Road surface 
 
Fill slope  
 
Dips and dip outlets 


Road surface 
 
Ditches 
 
At relief culverts and 
outlets  
 
Fill slopes  


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


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


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


Where not to 
use 


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


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


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


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


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


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


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


• Minimize the area of soil disturbance during construction. 
• Place all clearing debris (such as tree limbs, stumps and brush) outside the road prism. 
• For roads near typed water, place all clearing debris on the downhill side of the road at the 


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


slow down and disperse water flow. 
 
Use sediment traps, silt fences or dead sumps only as temporary or remedial measures because 
they require continuous maintenance. Install temporary sediment traps in any of the following 
situations: 
• If erosion or sediment is likely to deliver to typed waters. 
• If roads are built of erosive, native soils. 
• If cut and fill slopes are difficult to vegetate. 
• In armored or grass seeded ditches using staked straw bales. Note: Use bales as temporary 


sediment filters, not as ditch dams. 
 
BMPs for roads within 200 feet of typed water  
Apply one or more of the following techniques on roads built of erosive native soils, or are likely 
to have ditch erosion, or have cut or fill slopes that are difficult to vegetate:  
• Grass seeding. 
• Armoring ditches. 
• Constructing catch basins. 
• Constructing temporary sediment traps. 
• Rocking road surfaces near water crossings. 


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


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


3-6 inches thick.    
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• Seed during times of year that will allow germination without additional site visits to apply 
water. 


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


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


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


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


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


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


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


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


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


buffers. 
• Follow all label instructions.  


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


o Develop a contingency plan for spills, including clean-up procedures and proper 
notification. Keep this plan on site during operations.  
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o Apply chemicals during optimum weather conditions and optimum times for control of 
target vegetation. See Board Manual Section 12, Guidance for Application of Forest 
Chemicals. 


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


shoulders, pulling ditches, and cleaning headwalls. 
• Upon completion, remove all debris generated during mechanical brushing that will interfere 


with proper function of ditches or culverts. 


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


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


floor away from typed waters. See Part 7 Drainage Structures. 
o Compact if appropriate. See 4.2 Compaction and Stabilization. 


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


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


a public resource. Place debris in a stable location. 
o Install self-maintaining drainage structures. See Part 7 Drainage Structures. 


PART 6. WATER CROSSINGS  
(Rules are in WAC 222-24-040.) 
 
Water crossing structures are culverts, bridges, and fords. All of these structures can contribute 
sediment and negatively affect water quality and fish habitat. Installing or replacing water 
crossings usually requires a completed Forest Practices Application/ Notification (FPA/N) and 
may require a Hydraulic Project Approval (HPA) from Washington Department of Fish and 
Wildlife (WDFW).   
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6.1 General Water Crossing BMPs 
Minimizing the number of water crossings in the following locations will reduce road costs and 
risks to water quality and other public resources: 
• In areas requiring steep road approaches.  
• Across braided stream channels. 
• On flat stream gradients immediately downstream of steep stream gradients. (These areas are 


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


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


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


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


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


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


characteristics and to help orient debris. 
 
 


 
Figure 3.3 Armored relief dip design 


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


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


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


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


• For natural surface roads, apply surface rock at culvert approaches.  
• In areas where beavers are present, consult WDFW. 
 
Water crossing maintenance BMPs  
Inspect all water crossing structures regularly and after storm events to ensure proper function. 
The following may indicate the need for maintenance or replacement:  
• Stream flows regularly over the road. 
• Stream flows diverted from the culvert inlet into the ditch. Look for severe erosion in the 


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


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


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


6.3 Water Crossing Structures in Type N Waters 
(Rules are in WAC 222-24-040.) 
 
The first step in designing a Type N Water crossing structure is to verify the water type with the 
DNR. Then design your water crossing structure. Crossings need to be large enough to 
accommodate the 100-year flood with consideration for the passage of debris.   
This section includes three methods to determine culvert sizing, any one of which can be used. 
See Table 3.2.  
 
Method A (Sizing Table Method) uses field-verified bankfull width and average bankfull depth 
and Table 3.3 to determine the diameter of the culvert. You may need additional size to 
accommodate debris if the culvert diameter size is less than ¾ the active channel width.  



http://wdfw.wa.gov/hab/hpapage.htm

http://www.dnr.wa.gov/sflo/fffpp
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Method B (Bankfull Width Method) uses field-verified bankfull width at the stream crossing 
to determine the diameter of the culvert. 
 
Method C (Hydraulic Design Method) is a hydraulic-based crossing design method that uses 
estimated stream flows. The size of the culvert is based on local 100-year flood flow calculations 
and the nomograph in Figure 3.4. Use local knowledge to predict additional culvert sizing to 
consider the passage of woody debris. 


 
Table 3.2 Three methods to size Type N Water culverts 


 Method A 
Sizing Table 


Method B 
Bankfull Width  


Method C  
Hydraulic Design  


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


Choose culvert 
diameter equal to or 
greater than bankfull 
width.  


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


Complexity Medium/Low Low High 
Data Required Measured bankfull width 


and average bankfull 
depth. 


Measured bankfull 
width only.  


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


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


Does Method 
provide for passage 
of debris? 


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


Yes No– needs additional 
consideration. 


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


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


Where hydraulic 
expertise is available. 
 
Where site specific 
design and/or a non-
round culvert are 
desired. 
 
Where bankfull width 
and depth is difficult 
to determine. 
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Table 3.3 Method A, culvert sizing table for Type N Waters 
 
Bankfull 
width 
(BFW) in 
Feet  


 
Average Bankfull Depth in Inches 


 
3 


 
6 


 
9 


 
12 


 
15 


 
18 


 
21 


 
24 


 
27 


 
30 


 
33 


 
36 


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


2 24 30 30 36 42 42 48 48 -- -- -- B 
3 30 36 42 48 48 48 54 54 54 60 60 60 
4 30 42 48 54 54 54 60 60 66 66 72 72 
5 36 48 54 54 60 60 66 66 72 72 78 78 
6 36 48 54 60 66 66 72 72 78 78 84 84 
7 42 54 60 66 72 72 78 78 84 84 90 90 
8 42 60 66 72 78 78 84 84 84 90 90 90 
9 48 60 66 78 78 84 84 90 90 90 96 96 


10 54 66 72 78 84 84 90 90 96 96 96 -- 
11 60 66 72 84 84 90 90 96 96 -- -- -- 
12 66 72 78 84 90 90 96 96 -- -- -- -- 
13 66 78 78 90 90 96 -- -- -- -- -- -- 
14 72 78 84 90 96 96 -- -- -- -- -- -- 
15 78 84 90 96 96 -- -- -- -- -- -- -- 
16 78 84 90 96 -- -- -- -- -- -- -- -- 
17 84 90 96 -- -- -- -- -- -- -- -- -- 
18 84 90 96 -- -- -- -- -- -- -- -- -- 
19 90 96 -- -- -- -- -- -- -- -- -- -- 
20 96 96 -- -- -- -- -- -- -- -- -- -- 


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


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


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


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


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


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


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


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


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


inaccurate calculations of basin size. 
 


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


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


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


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


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


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


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


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


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


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


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


 
 
Uses rainfall intensity maps or equations to 
calculate flow. (These maps may be difficult to 
obtain for forested basins.)   
 
Maps do not show flow from rain-on-snow events.   
 
Do not use on drainage basins larger than 200 
acres.  


 



http://wa.water.usgs.gov/pubs/wrir/flood_freq/

http://water.usgs.gov/osw/streamstats

http://wa.water.usgs.gov/pubs/wrir/flood_freq/

http://wa.water.usgs.gov/pubs/wrir/flood_freq/

http://www.wsdot.wa.gov/eesc/design/hydraulics/downloads.htm

http://www.wsdot.wa.gov/eesc/design/hydraulics/downloads.htm
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To use scale (2) or (3) project
horizontally to scale (1), then
use straight inclined line
through D and q scales, or
reverse as illustrated.


HW
D


SCALE


180
168


156


144


132


120


108


96


84


72


60


54


36


42


48


33


30


27


24


21


15


18


(1)  Armored Headwall


(2)  Mitered to Slope


(3) Projecting


ENTRANCE TYPE


6


5


4


6


5


4


6


5


2


3


3
3


4


2 2


1.5


1.5 1.5


1.0 1.0


0.9


0.8 0.8


0.9


0.9


1.0


0.7 0.7


0.7


0.8


0.5 0.5
0.5


Desired or Projected
Headwall Depth


Water discharge
In Cubic Feet / Second


Culvert
Diameter


at 100-Year Flood Flow


HW = Headwater Depth
D = Culvert Diameter


Example:


If you have determined
the stream flow to be
200 CFS and you are
using a projected inlet
with a desired headwater
height of 0.85


With the example above
the required culvert size
would be 84 inches after
rounding up to next larger
size.


(q)
(D)


Consider Bridge or Open-bottom pipe arches


DESIGN RANGE
RECOMMENDED


 
 
Figure 3.4 Nomograph for calculating sizes for round corrugated metal culvert pipe on Type N 
Waters.  
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6.4 Fords 
You may use properly constructed and maintained fords in Type Np and Ns Waters. See WAC 
222-24-040(5). 
 
Fords are a type of water crossing where vehicles drive directly through streams (Figure 3.5). 
They have a high potential to generate and deliver sediment. Therefore, they are only appropriate 
to use during periods of no or low stream flow. If flow conditions change, a ford crossing may no 
longer be appropriate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


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


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


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


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


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


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


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


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


PART 7. DRAINAGE STRUCTURES 
Drainage structures include relief culverts, dips, water bars, diversions, ditch-outs, and ditches. 
Drainage structures divert water and sediment from the road to the forest floor. They also 
disconnect road drainage from typed waters or Type A and B Wetlands. The frequency of 
drainage structures depends on several factors, such as: 
• Road grade. 
• Surface material. 
• Elevation.  
• Expected rainfall. 
• Soil type. 
• Road shape (inslope, outslope, crowned). 
• Topographic opportunities for road drainage.  
• Location of existing and/or planned drainage structures. 
• Opportunity created by the road configuration. 
• Local experience. 
 
Install drainage structures in the following locations and order of priority: 
1. As close to the stream as possible, to accomplish the following:   


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


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


3. To prevent diverting water from one basin to another. 
4. At the low point on the road profile (including the sag point of vertical curves). 
 
You may need to install additional drainage structures where:  
• Ditch water delivers sediment to typed waters.  
• Ditch scour, road surface erosion, or outlet erosion is occurring from high ditch flow. 
• Ditch flow exceeds the capacity of the culvert.  
 
Table 3.5 compares the construction costs, maintenance needs, and appropriate uses of relief 
culverts, dips, and water bars. 
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Table 3.5 Comparison of Drainage Structures 
 Relief Culverts Dips Water bar 
Construction costs Highest  Medium Lowest 


 
Maintenance  


Medium 
 
Needs frequent 
inspection and 
cleaning. 
  


Lowest 
 
Needs occasional 
repair or reshaping. 


Highest 
 
Needs frequent 
cleaning, reshaping 
and replacement. 


 
When to use 


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


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


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


 
When not to use 


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


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


On high traffic roads.  


 


7.1 Relief Culverts 
Relief culverts divert road and ditch water onto the forest floor. Improper location of relief 
culverts may result in significant road-related resource damage. Overloading a site with drainage 
water can result in soil saturation and may cause overland flow, gullying and slope instability.  
 
Installation BMPs 
• Where practical, place the culvert on the natural slope of the land with the low end of the 


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


• Skew the culvert so it directs water 30 to 45 degrees from perpendicular to road centerline. 
No skew is necessary on roads less than 3% grade or at a low point on the road profile.   


• Anchor the culvert by packing fill material around it. 
• Cover tops of culverts with 12 inches of fill or ½ the culvert’s diameter whichever is greater. 


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


where the outfall drains onto fill or other erosive material.  
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Maintenance BMPs  
• Inspect and clean culverts routinely and after storm events.  
• Add relief culverts when you identify problems. These include springs, seeps, low spots in 


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


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


blockage. 


7.2 Dips 
Dips are long, shallow road surface drainage structures that provide cross drainage on insloped 
road sections (Figure 3.6).  
 


 
 


 
Figure 3.6 Diagram of a rolling dip 


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


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


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


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


7.3 Water Bars 
Water bars divert surface water directly across the road and fill slopes to the forest floor (Figure 
3.7).   
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Figure 3.7 Diagram of a water bar 
 
General water bar BMPs 
• Install water bars at a gradient steep enough to provide self-cleaning drainage with minimal 


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


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


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


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


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


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


7.4 Drainage Diversions  
In rare circumstances (e.g., approaches to streams with wet weather haul), install diversion 
structures to drain the surface of the roadway (Figure 3.8). These work best on low traffic roads 
and include: 
• I-beams set in the road surface with edges on grade and at a 30 degree skew to the road 


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


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


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


rubber strip.  
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Figure 3.8 Diagram of rubber strip diversion structure 
 


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


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


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


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


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


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


7.6 Energy Dissipaters  
The location and design of energy dissipaters is critical to prevent concentrated water runoff 
flows and gully formation on fill slopes or the forest floor. Install energy dissipaters on: 
• Slopes greater than 60%.  
• Erosive soils. 
• Drainage structure outfalls. 
 
Energy dissipaters include:   
• Flumes or downspouts (half culverts staked into place). 
• Large rock placed below outfall. 
• Large woody material placed below outfall. 
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PART 8. ROAD ABANDONMENT 
(Rules are in WAC 222-24-052(3).) 
 
The goal of road abandonment is to re-establish the natural drainage and to leave the road prism 
in a condition that will not damage public resources or pose a risk to public safety. Abandoned 
roads do not require maintenance. See 4.3 Erosion Control.  


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


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


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


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


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


This material will become saturated and unstable.  


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


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


8.4 Drainage BMPs  
Install self-maintaining drainage structures that will not require future maintenance. Provide for 
drainage by:  
• Removing relief culverts. Make sure side slopes are left at a stable angle. 
• Removing berms or punching holes in them so they drain to a stable location. 
• Ripping the road surface to promote re-vegetation. 
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• Installing non-drivable water bars: 
o To intercept the ditch. Make sure to key the water bar into the road cut-slope.   
o To direct outflow onto stable locations.  
o That are appropriately skewed: 
 For roads greater than 3% grade, skew at least 30 degrees from perpendicular to the 


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


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


PART 9. ROCK PITS AND QUARRIES 
(Rules are in WAC 222-24-060.) 
 
General maintenance and operation BMPs 
• Excavate and maintain sediment retention ponds when needed.  
• Protect all typed waters from sediment delivery due to erosion. See 4.3 Erosion Control. 
• Know and comply with regulations regarding storage, handling, application, and disposal of 


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


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


waters or wetland management zones. 
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GLOSSARY 
 
Bio-matting is a biodegradable woven mat that comes in various lengths. It is rolled in place and 
then staked to help stabilize slopes. Includes fiber mats.   
 
Fish passage barriers are any artificial in-stream structures that impede the free passage of fish. 
 
Full bench road construction is a road constructed on a side hill without using the material 
removed from the hillside as a part of the road (Figure 3.9). This is common on steep and/or 
unstable ground. Two methods to remove spoil material (excess material cut from the hillside) 
are: 


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


Finished Road Prism


Original Ground Line


Area Excavated
During Construction


Full Bench Road Construction


 
Figure 3.9 Diagram demonstrating full bench construction. 


 
Geotextile is a fabric mat that allows water to drain through it while supporting the materials 
located above it.  
  
Mitered culverts are culverts that have had the inlet or outlet cut to fit the angle of the fill slope.  
 
Road Prism is the area of the ground containing the road surface, cut slope, and fill slope. See 
Figure 3.10. 
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Figure 3.10 Diagram showing the road prism. 
 
Sediment traps are small temporary pooling areas, which collect and store sediment before 
diverting runoff water onto the forest floor. Sediment traps are usually excavated or constructed 
earthen embankments with a gravel outlet. Examples include:   


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


 
Silt fence is a tightly woven plastic fabric that comes in long rolls. The fabric is strung between 
wooden stakes. Silt fences are often used adjacent to waterways to prevent sediment from 
entering water. They are also used adjacent to disturbed soil areas to control erosion. 
 
Spoils are excavated soils deposited in approved waste soil areas. 
 
Straw blankets are made of straw stitched to a single net.  
 
Straw wattles are tubes of straw used for erosion control, sediment control and runoff control. 
Wattles help to stabilize slopes by shortening the slope length and by slowing, spreading, and 
filtering overland water flow. This helps to prevent sheet erosion as well as rill and gully 
development, both of which occur when runoff flows uninterrupted down a slope.  
 
Slash filter windrows are erosion control structures constructed of piled slash in a continuous 
row along the base of fill slopes. They are especially useful on fill slopes above water crossing 
culverts to catch road surface runoff that is flowing on the outside of the road. 
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Forest Practices Board 1 
Riparian Open Space Rule Making 2 


May 2011 3 
 4 
 5 
WAC 222-10-125  Exemption from RCW 43.21C.030 (2)(c).  Decisions pertaining to the following 6 
are not subject to any procedural requirements implementing RCW 43.21C.030 (2)(c):  Approval of 7 
forest road maintenance and abandonment plans, approval of future timber harvest schedules involving 8 
east-side clear cuts, acquisitions of conservation easements pertaining to forest lands in the riparian 9 
rivers and habitat open space program; and acquisitions of conservation easements pertaining to forest 10 
lands in riparian zones under the forest riparian easement program. 11 
 12 
WAC 222-12-010  Authority.  These forest practices rules are adopted pursuant to chapter 76.09 13 
RCW, RCW 76.13.100 through 76.13.130, and RCW 77.85.180 through 77.85.190.  Where necessary 14 
to accomplish the purposes and policies stated in the act, the board is authorized to promulgate forest 15 
practices rules pursuant to chapter 34.05 RCW and in accordance with the procedures enumerated in 16 
the act.  These rules establish minimum standards for forest practices, provide procedures for the 17 
voluntary development of resource management plans, set forth necessary administrative provisions, 18 
establish procedures for the collection and administration of forest practices fees, allow for the 19 
development of watershed analyses, foster cooperative relationships and agreements with affected 20 
tribes, and establish the riparian rivers and habitat open space program.  The board also establishes 21 
which forest practices will be included within each class and is authorized to adopt rules under RCW 22 
76.09.055, 76.09.370, and 76.13.120(9). 23 
 Promulgation of all forest practices rules shall be accomplished so that compliance with such 24 
forest practices rules will achieve compliance with the water quality laws. 25 
 Those rules marked with an asterisk (*) pertain to water quality protection; pursuant to RCW 26 
76.09.040 they can be amended only by agreement between the board and the department of ecology. 27 
 Forest practices rules shall be administered and enforced by the department except as otherwise 28 
provided in the act.  Such rules shall be administered so as to give consideration to all purposes and 29 
policies set forth in RCW 76.09.010. 30 
 31 
WAC 222-12-090  Forest practices board manual.  When approved by the board the manual serves 32 
as an advisory technical supplement to these forest practices rules.  The department, in cooperation 33 
with the departments of fish and wildlife, agriculture, ecology, and such other agencies, affected Indian 34 
tribes, or interested parties as may have appropriate expertise, is directed to prepare, and submit to the 35 
board for approval, revisions to the forest practices board manual.  The manual shall include: 36 
 (1) Method for determination of adequate shade requirements on streams needed for use 37 
with WAC 222-30-040. 38 
 (2) Standards for identifying channel migration zones and bankfull channel features. 39 
 (3) Guidelines for forest roads. 40 
 (4) Guidelines for clearing slash and debris from Type Np and Ns Waters. 41 
 (5) Guidelines for landing location and construction. 42 
 (6) Guidelines for determining acceptable stocking levels. 43 
 (7) Guidelines for riparian management zones. 44 
 (8) Guidelines for wetland delineation. 45 
 (9) Guidelines for wetland replacement or substitution. 46 
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 (10) A list of nonnative wetland plant species. 1 
 (11) The standard methodology for conducting watershed analysis shall specify the quantitative 2 
methods, indices of resource conditions, and definitions, for conducting watershed analysis under 3 
chapter 222-22 WAC.  The methodology shall also include a cultural resource module that shall 4 
specify the quantitative and qualitative methods, indices of resource conditions, and guidelines for 5 
developing voluntary management strategies for cultural resources.  Except for cultural resources, the 6 
department, in consultation with Timber/Fish/Wildlife's Cooperative Monitoring, Evaluation and 7 
Research Committee (CMER), may make minor modifications to the version of the standard 8 
methodology approved by the board.  Substantial amendments to the standard methodology requires 9 
approval by the board. 10 
 (12) Guidelines for forest chemicals. 11 
 (a) A list of special concerns related to aerial application of pesticides developed under WAC 12 
222-16-070(3). 13 
 (b) Guidelines for aerial applications of pesticides and other forest chemicals under chapter 14 
222-38 WAC. 15 
 (13) Guidelines for determining fish use for the purpose of typing waters under WAC 222-16-16 
031. 17 
 (14) Survey protocol for marbled murrelets.  The Pacific Seabird [Group] survey protocol 18 
dated January 6, 2003, and formally [titled] [filed on] on Methods for Surveying Marbled Murrelets in 19 
Forests:  A Revised Protocal for Land Management and Research, shall be used when surveying for 20 
marbled murrelets in a stand.  Surveys are valid if they were conducted in compliance with the board[-21 
]recognized Pacific Seabird Group survey protocols in effect at the beginning of the season in which 22 
the surveys were conducted. 23 
 (15) The department shall, in consultation with the department of fish and wildlife, develop 24 
platform protocols for use by applicants in estimating the number of platforms, and by the department 25 
in reviewing and classifying forest practices under WAC 222-16-050.  These protocols shall include: 26 
 (a) A sampling method to determine platforms per acre in the field; 27 
 (b) A method to predict the number of platforms per acre based on information measurable 28 
from typical forest inventories.  The method shall be derived from regression models or other accepted 29 
statistical methodology, and incorporate the best available data; and 30 
 (c) Other methods determined to be reliable by the department, in consultation with the 31 
department of fish and wildlife. 32 
 (16) Guidelines for evaluating potentially unstable slopes and landforms. 33 
 (17) Guidelines for the small forest landowner forestry riparian easement program. 34 
 (18) Guidelines for riparian rivers and habitat open space program. 35 
 (19) Guidelines for hardwood conversion. 36 
 (20) Guidelines for financial assurances. 37 
 (21) Guidelines for alternate plans. 38 
 (22) Guidelines for adaptive management program. 39 
 (23) Guidelines for field protocol to locate mapped divisions between stream types and 40 
perennial stream identification. 41 
 (24) Guidelines for interim modification of bull trout habitat overlay. 42 
 (25) Guidelines for bull trout presence survey protocol. 43 
 (26) Guidelines for placement strategy for woody debris in streams. 44 


 45 
 46 
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WAC 222-16-010  .*General definitions.   1 
. . . 2 
 "Unconfined avulsing stream" means generally fifth order or larger waters that experience 3 
abrupt shifts in channel location, creating a complex flood plain characterized by extensive gravel bars, 4 
disturbance species of vegetation of variable age, numerous side channels, wall-based channels, oxbow 5 
lakes, and wetland complexes.  Many of these streams have dikes and levees that may temporarily or 6 
permanently restrict channel movement. See WAC 222-23-010 (2). 7 
 8 
 9 
Chapter 222-23 WAC 10 
RIPARIAN RIVERS AND HABITAT OPEN SPACE PROGRAM 11 
 12 
WAC 222-23-010  Policy and definitions.  (1) Policy.  The legislature determined that it is in the 13 
public interest to acquire (by purchase or donation) an interest inconservation easements on forest 14 
lands within unconfined avulsing channel migration zonesthat are offered for acquisition by the 15 
landowner, and therefore established a riparian open space program in RCW 76.09.040 to be 16 
administered by the department and forest lands containing a critical habitat for threatened or 17 
endangered species as designated by the board. The rivers and habitat open space program (formerly 18 
known as the riparian open space program), established in RCW 76.09.040, is for these forest lands 19 
voluntarily enrolled by the landowner.  The purpose of the acquisition is to provide for ecological 20 
protection and fisheries enhancement. The department may acquire either the fee interest in or a 21 
permanent conservation easement over such lands.  The purpose of this program, which will be 22 
administered by the department, is to provide for ecological protection and fisheries and wildlife 23 
enhancement. This chapter implements the riparian rivers and habitat open space program (hereinafter 24 
referred to in this chapter as “program”). In any circumstance where qualifying channel migration zone 25 
lands or qualifying critical habitat lands are not acquired by the department through a conservation 26 
easement, the landowner may elect to develop a management option for the lands in cooperation with 27 
the department, other agencies and affected Indian tribes. 28 
 (2) Definitions.  As used in this chapter, theThe following terms shall have the following 29 
meaningsdefinitions apply to this chapter: 30 
 (a) "Qualifying channel migration zone (CMZ) land(s)lands." means those forest lands located 31 
within an unconfined channel migration zone. Qualifying CMZ lands are eligible for easement 32 
acquisition if they meet the standards in  See WAC 222-23-020(15). 33 


(i)    An "unconfined channel migration zone" means the area within which the active 34 
channel of an unconfined stream is prone to move and where the movement would 35 
result in a potential near-term loss of riparian forest adjacent to the stream. A 36 
merchantable stand of timber may exist within the zone and is considered a part of the 37 
channel migration zone. The unconfined channel migration zone does not include 38 
areas that are permanently restricted from channel movement by a dike or levee. 39 


(ii)   An "unconfined stream" is generally: 40 
(a) a fifth order or larger water; 41 
(b) less than two percent gradient; and 42 
(c) found in a valley more than four times wider than the bankfull width of the 43 


channel.   44 
 (b) An "unconfined avulsing channel migration zone" means the area within which the active 45 
channel of an unconfined avulsing stream is prone to move and where the movement would result in a 46 
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potential near-term loss of riparian forest adjacent to the stream.  Sizeable islands with productive 1 
timber may exist within the zone and are considered a part of the channel migration zone.  The 2 
unconfined avulsing channel migration zone does not include areas that are permanently restricted 3 
from channel movement by a dike or levee.”Qualifying critical habitat lands” means those forest lands 4 
that qualify as one or more of the critical habitats (state) defined in WAC 222-16-080 including forest 5 
lands that have existing plans or evaluations described in WAC 222-16-080 (6). Qualifying critical 6 
habitat lands are eligible for easement acquisition if they meet the standards in WAC 222-23-020 (5). 7 
 (c) An "unconfined avulsing stream" is defined in WAC 222-16-010.”Unacceptable liabilities” 8 
means exposure to undesirable responsibilities or problems as determined by the department. This 9 
includes but is not limited to the presence of hazardous substances on the lands or by other conditions 10 
that may create a liability to the department, or that may jeopardize the department’s ability to 11 
maintain ecological protection, and fisheries and wildlife enhancement of the qualifying lands. 12 
Unacceptable liabilities may exist when the applicant is unwilling or unable to provide reasonable 13 
indemnification to the department. 14 


(d) “Hazardous substances” includes but is not limited to hazardous substances as defined in 15 
RCW 70.102.010(5), and 70.105D.020(10), and solid waste as defined in RCW 16 
70.95.030(23). 17 


(e)  “Conservation easement” means a voluntary, legally enforceable land preservation 18 
agreement between the landowner and easement holder to permanently limit the type and 19 
amount of alteration of identified habitat or CMZ on the subject property while the 20 
landowner retains ownership. 21 


 22 
WAC 222-23-020  Submitting and processing of applications for the riparian rivers and habitat 23 
open space program.  (1) Qualifying CMZ land(s).  Lands that qualify for the riparian open space 24 
program are those lands located within an unconfined avulsing channel migration zone and are, as of 25 
the date an application is submitted to the department under this section, identified in records of the 26 
applicable county assessor as being classified or designated as forest land under chapter 84.33 RCW or 27 
as being subject to current use taxation as forest land under chapter 84.34 RCW.  Qualifying CMZ 28 
lands may be placed in the riparian open space program whether they represent all or just a portion of 29 
the lands within the channel migration zone along a particular stream segment.  That is, the lands to be 30 
placed in the program may include all of a landowner's lands located within the channel migration zone 31 
up to the boundary between that zone and the RMZ core area, or lands to be included may include only 32 
a portion of a landowner's lands within an unconfined avulsing channel migration zone of a given 33 
stream segment.  Likewise, where more than one landowner owns land within the channel migration 34 
zone of a given stream segment, any landowner may elect to participate in the riparian open space 35 
program without regard to participation of neighboring landowners. 36 
 Land does not qualify for the riparian open space program where the department has 37 
determined that: 38 
 (a) The lack of legal access to the land is likely to materially impair the department's ability to 39 
administer the riparian open space program with respect to the land; 40 
 (b) All persons having an interest of any description in the land, including, but not limited to, 41 
joint tenancy, tenancy in common, holder of easement, or holder of lien or security interest, have not 42 
agreed to convey or subordinate such interests to the state to the extent deemed necessary by the state 43 
to transfer the fee or easement free of or superior to any such interest; 44 
 (c) The land is subject to unacceptable liabilities as defined in WAC 222-23-020(4); or 45 
 (d) There is any other circumstance making the land unsuitable for fisheries enhancement or 46 
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ecological protection. 1 
 (2) ApplicationRivers and habitat open space application.  An owner or owners of 2 
qualifying CMZ lands may apply to the department to place the qualifying CMZ lands or qualifying 3 
critical habitat lands within the riparian open space program.  Applications for the riparian open space 4 
program may, at the landowners' option, be submitted at the same time as a forest practices application 5 
for adjoining or nearby forestlands, or may be submitted separately (and without reference to or the 6 
requirement of a current forest practices application).  The department will accept or reject the program 7 
application based on eligibility for an easement acquisition. The application for the riparian open space 8 
program shall be in writing on a form provided by the department.  and The application shall contain 9 
the following information the department determines is necessary to assess whether the land qualifies 10 
for the program, as well as the following information (see board manual section 18 for details): 11 
 (a) Name, address, and telephone number of applicant(s); 12 
 (b) Contact name and telephone number for questions concerning the application; 13 
 (c) Location and description of the land proposed for inclusion in the program, including 14 
estimated acreage, a  15 
(a) A description of the methods used by the landowner used to determine propose that the land 16 
meets the eligibility for easement acquisition criteria is qualifying CMZ land and a map showing the 17 
approximate boundary between the channel migration zone and the adjoining RMZ core area (and in 18 
situations were the latter is not applicable, a description of the process the landowner used to determine 19 
that the qualifying CMZ land is within an unconfined avulsing stream channel migration zone); 20 
 (d) Tax parcel identification number(s) that contain the qualifying CMZ land; 21 
 (e) List of all persons having any right or interest in the land covered by the application for the 22 
riparian open space program and a description of such right or interest; 23 
 (f) The stumpage value area and hauling zone in which the qualifying lands lie (see map at 24 
WAC 458-40-640). 25 
 (g) A map of the qualifying CMZ land; 26 
 (hb) A statement indicating the landowner's desire to place the land covered by the application 27 
within the riparian open space program and whether the landowner wishes to convey the qualifying 28 
land in fee or convey onlygrant a conservation easement to the state on both land and trees or in trees 29 
only; 30 
 (ic) Whether the landowner wishes to receive the statutory compensation for the conveyance or 31 
wishes to donate the qualifying CMZ landlands; 32 
 (jd) Whether the landowner representative submitting the application is aware of the presence 33 
of any hazardous substances on the lands; 34 
 (k) Description and documentation of the legal and physical access to the land being acquired; 35 
 (l) The type of boundary description proposed by landowner (survey or other description); and 36 
 (m) Any other information DNR determines is necessary to assess whether the land qualifies 37 
for the riparian open space program. 38 
 (e) A statement affirming that the person or persons submitting the application stating they 39 
are the landowner and believes that the information contained in the application and its supporting 40 
materials is true and complete. 41 
 (32) Review and processing of application.  The application process will follow the program 42 
funding cycle process described in board manual section 18. Within ninety days of receipt ofAfter the 43 
department receives a complete and accurate application for the riparian open space program, the 44 
department shall preliminarily determine (and advise the applicant) whether lands proposed for the 45 
riparian open space program appear to meet the requirements of this chapter and of RCW 76.09.040 46 
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(3) and (4), and, if so, whether there is funding available for the purchase will make a preliminary 1 
determination whether the application is eligible for the easement acquisition.  This determination is 2 
subject to the department’s complete review, and subsequent confirmation of all information required 3 
for the program and eligibility of the land as identification of qualifyingfor the program lands.  If After 4 
the preliminary determination is that the land qualifies for the program and if funding is available for 5 
the proposed purchaseof eligibility, then the following shall occur within the ninety days following 6 
notice to the landowner of the preliminary determination: 7 
 (a) The landowner, in cooperation with the department, shall delineate on the ground the 8 
boundary line between of the qualifying CMZ lands as indicated in the application; and the RMZ core 9 
area; following which, 10 
 (b) The department shall verify the appropriateness of that the delineation of qualifying lands 11 
using the procedure outlined in board manual section 18, determine the standards for the boundary 12 
description (i.e., a survey or other), make a final determination whether there are any unacceptable 13 
liabilities on the lands proposed for inclusion in the program, and communicate the foregoing to the 14 
landowner. 15 
(c) The department will rate, rank, and fund, as described in WAC 222-23-025(1), the eligible 16 
applications for each category of qualifying CMZ lands or critical habitat lands and for each funding 17 
cycle using a standardized scoring system.  18 
(d) The department will prepare a combined preliminary project priority list, after evaluation and 19 
scoring of all applications. 20 
(e) The department will submit the preliminary project priority list to the state legislature for budget 21 
consideration. 22 
(f) The department will notify the applicant in writing of the funding decision for their application, 23 
subject to available funding from the legislature. 24 
(g) If For those applications determined to be funded, and if the department determines there are no 25 
unacceptable liabilities on the lands, the department shall follow the guidelines in WAC 222-23-030 26 
(2) and the landowner shall markenhance the boundary (as verified) using tree tags or other long-term 27 
boundary marking methods specified by the department. 28 
(h) For those applications determined to be eligible but not funded, the application will be returned to 29 
the applicant. At any time thereafter, the applicant may resubmit the application with or without 30 
revision. This resubmitted application will be placed on the next available funding cycle and will be 31 
reprioritized under the process described in (c) through (g) of this subsection.  32 
(i) For those applications determined to be ineligible for reasons other than funding, the department 33 


must notify the landowner of the reason(s) and the application will be rejected.  34 
(j) Once the landowner completes the boundary enhancement required in (2)(g) of this section, the 35 
department shall:  36 


(i)  Perform a traverse of the boundary of the qualifying lands; 37 
(ii) Conduct and finalize a cruise of the timber on the qualifying lands;  38 
(iii)Determine the statutory compensation to be paid to the landowner;  39 
(iv)  Prepare conveyance documents consistent with this chapter; and  40 
(iv)  Prepare any other documents necessary for closing and recording the conveyance, 41 


including without limitation a real estate excise tax affidavit. 42 
 (4) Unacceptable liabilities.  As used in this section, unacceptable liabilities are created by the 43 
presence of hazardous substances on the qualifying CMZ lands or by other condition that creates such 44 
a liability to the department that may jeopardize the department's ability to maintain fisheries 45 
enhancement or the ecological protection of the qualifying CMZ lands, and with respect to which 46 
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liability the applicant is unwilling or unable to provide reasonable indemnification to the department.  1 
If the department finds unacceptable liabilities with respect to qualifying CMZ lands, the department 2 
may reject the landowner's application. 3 
 (5) Preparation of conveyance documents.  Within ninety days following placement in the field 4 
of the long-term boundary between the CMZ and the RMZ core area as provided for in subsection (3) 5 
of this section, the following shall occur: 6 
 (a) The landowner shall: 7 
 (i) Traverse the boundary to determine the acreage of the qualifying lands; 8 
 (ii) Either perform a legal land survey or otherwise document the boundaries consistent with 9 
the requirements of WAC 222-23-030(3), as applicable; and 10 
 (iii) Prepare a map of the qualifying CMZ lands suitable for recording. 11 
 (b) The department shall: 12 
 (i) Conduct and finalize a cruise of the timber on the qualifying CMZ lands; 13 
 (ii) Determine the statutory compensation to be paid to the landowner; 14 
 (iii) Prepare conveyance documents consistent with this chapter; and 15 
 (iv) Prepare any other documents necessary for closing and recording the conveyance, 16 
including without limitation a real estate excise tax affidavit. 17 
 (63) Timber cruise.  For the purpose of determining the compensation, Thea timber cruise will 18 
be conducted by the department using a cruiser acceptable to the department and the landowner, and 19 
using a generally accepted cruise methodology determined by the department and sampling intensity 20 
acceptable to both parties.  The timber cruise shall measure all trees within the lands to be conveyed 21 
that contain measurable log volume and develop all information (species and grade) with respect to 22 
those trees necessary to apply the stumpage tables developed by the department of revenue pursuant to 23 
RCW 84.33.091; this includes volume by species and grade sufficient to apply the department of 24 
revenue stumpage tables in WAC 458-40-640, 458-40-650 and 458-40-660 (1) and (2).  The 25 
department will provide the cruise data to the landowner; . within Within thirty days thereafter, the 26 
landowner shall advise the department whether the cruise results are acceptable.  The landowner or the 27 
department may, at their option, perform a check cruise. 28 
 (74) Compensation for conveyances.  RCW 76.09.040(3) specifies the compensation the 29 
department shall pay for purchases the conveyance of qualifying CMZ landsa conservation easement 30 
under chapter 222-23 WAC, unless the landowner chooses to donate the property in fee or donate a 31 
conservation easement. The department will calculate compensation based on stumpage and land use 32 
value tables described in subsections (4) (a) and (b). The tables applied will be those in effect as of the 33 
date the complete timber cruise is received by the department for new or resubmitted applications. 34 
 (a) Fee interests.  For conveyances of fee interests, the department shall pay for both the land 35 
value and the timber value, as determined in this subsection.  The land value component shall be the 36 
acreage of qualifying CMZ lands to be conveyed multiplied by the average per acre value of all 37 
commercial forest land in Western Washington or the average for Eastern Washington, whichever 38 
average is applicable to the qualifying CMZ lands.  The department shall determine the Western and 39 
Eastern Washington averages based on the land value tables established by RCW 84.33.120 and 40 
revised annually by the department of revenue (see WAC 458-40-540).  The timber value component 41 
of the compensation shall be based on the cruise volume multiplied by the appropriate department of 42 
revenue stumpage values from the stumpage value table for the applicable stumpage value area and 43 
hauling distance zone.  The stumpage value tables to be applied are those found in WAC 458-40-44 
660(2).  Except as provided in (c) of this subsection, the tables applied shall be those in effect as of the 45 
date the application under this section is submitted to the department by the landowner. 46 
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 (b) Conservation easements.  Conservation easements shall be perpetual and not for a term of 1 
years.  For conveyances of a conservation easement in which the landowner conveys an interest in the 2 
trees only, the compensation shall only include the timber value component, as determined as set forth 3 
in subsection (7)(a) of this sectionby the cruise volume multiplied by the appropriate stumpage value 4 
for timber of the same species shown on the appropriate table used for timber harvest excise tax 5 
purposes under RCW 84.33.091.   6 


(b) For conveyances of a conservation easement in which the landowner conveys interests in both 7 
land and trees, the compensation shall include the timber value component plus such portion of 8 
the land value component as determined just and equitable by the department. The timber 9 
value component will be as set forth in subsection (4) (a). The land value component must be 10 
the acreage of qualifying lands to be conveyed, multiplied by the average per acre value. The 11 
department shall determine the averages based on the land value tables established by RCW 12 
84.33.140 and revised annually by the department of revenue with separate values for western 13 
and eastern Washington. 14 


 (c) Adjustment in compensation.  Where the department does not complete its duties as 15 
required in subsections (3) through (5) of this section within the required time period or the department 16 
is unable to complete the acquisition because of a lack of funds or other reason, the landowner has the 17 
option to require that the department recompute the compensation based on the most recently 18 
published land value and stumpage value tables. 19 
 (8) Management options.  In any circumstance where qualifying CMZ lands are not acquired 20 
by the department in fee or through a conservation easement, the landowner may elect to develop a 21 
management option for the lands in cooperation with the department, other agencies and affected 22 
Indian tribes. 23 
(5) Qualifying lands. The lands proposed in an application must include qualifying CMZ lands or 24 


qualifying critical habitat lands that are eligible for easement acquisition as follows: 25 
(a)Qualifying lands are lands that, once a complete application, is received, are identified in 26 


records of the applicable county assessor as being assessed and taxed either under chapter 27 
84.33 RCW as designated forest land or under chapter 84.34 RCW as current use classification 28 
timber land or open space. 29 


(b)Qualifying lands are lands owned by an individual, partnership, corporation or other 30 
nongovernmental entity. 31 


(c)Lands do not qualify for the program where the department has determined that:  32 
(i) The lack of access to the land is likely to materially impair the department’s ability to 33 
administer the program with respect to the land;  34 
(ii) The land is subject to unacceptable liabilities. See WAC 222-23-010(2) (c).  35 


 36 
WAC 222-23-025  Priorities for conveyances and funding--Use of lands conveyed.  (1) Priorities 37 
for conveyances and funding.  The legislature recognized, in RCW 77.85.180(4), that the adoption of 38 
forest practices rules consistent with the forests and fish report will impose substantial burdens on 39 
forest landowners.  The purpose of this program, which will be administered by the department, is to 40 
compensate landowners and provide for ecological protection and fisheries enhancement.  The 41 
department shall prioritize rate, rank and fund eligible CMZ applications under this section separately 42 
from eligible critical habitat applications based on the following criteria (not in priority order):  Order 43 
of receipt, ecological value (including importance to salmonids, water quality benefits, quality of 44 
habitat, site significance, etc.), and immediacy of need.  If funding is or becomes unavailable to 45 
consummate a conveyance with respect to otherwise qualifying CMZ lands, the application may (at the 46 
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landowner's option) be kept on file at the department pending the future availability of 1 
fundingconservation benefits and landowner management options.  See board manual section 18 for 2 
the rating, ranking and funding details for qualifying lands. The department will consult with 3 
representatives of affected Indian tribes, department of fish and wildlife, and department of ecology as 4 
necessary for technical expertise.  The board will include, in its reports to the legislature required in 5 
RCW 76.09.380, a review of this program with recommended amendments, as necessary, to 6 
accomplish the goals of this program. 7 
 (2) Use and management of lands and easement interests acquired under riparian rivers 8 
and habitat open space program.  Subject to the exceptions set forth in this subsection (or as 9 
otherwise provided in the conveyance or easement documents), the lands conveyed or subject to the 10 
conservation easements under this chapter shall be managed by the department only in a manner 11 
necessary for ecological protection, or and fisheries and wildlife enhancement.  The conveyance of 12 
lands easements under the riparian open space program shall not create a right of public access to the 13 
conveyed landsor across adjoining or other lands owned by the landowner conveying property 14 
orgranting an easement under the riparian open space program. 15 
 (3) Transfer of fee or easement interest or management responsibility.  After acquisition of 16 
a fee oran easement interest in qualifying CMZ lands, the department may transfer its interest in such 17 
lands by a recorded instrument to another state agency, a local governmental entity within which the 18 
lands lie, or a private nonprofit nature conservancy corporation (as defined in RCW 64.04.130).  19 
Alternatively, the department may contract with one or more of the foregoing entities to exercise the 20 
department's management authority over the qualifying CMZ lands.  Any such contract will include 21 
provisions fully advising the contracting party of the rights of the landowner under this chapter and the 22 
conveyance instrument.  The department shall notify the landowner of any transfer of its interest in the 23 
qualifying CMZ lands or any transfer of management responsibilities over those lands, provided that 24 
failure to so notify the landowner shall not affect the validity of the transfer. 25 
 26 
WAC 222-23-030  Conveyance forms and procedure.  (1) Fee interest.  Conveyance of a fee 27 
interest in qualifying lands shall be by deed with limited warranties.  Deeds will include terms 28 
reasonably necessary and appropriate to the circumstances of the particular lands involved and shall be 29 
in a form acceptable to the department and the landowner.  Prior to closing, the landowner shall 30 
procure a title report or title history for the lands being conveyed, provided that in the case of 31 
qualifying CMZ land being donated to the department, the department shall pay the cost of the report. 32 
 (2) Conservation easement.  Conveyances of a conservation easement shall be through 33 
execution by the landowner and the department of a conservation easement in a form acceptable to the 34 
department and the landowner.  The easement shall be perpetual and not for a term of years. The 35 
easement will include terms reasonably necessary and appropriate to the circumstances of the 36 
particular lands involved.  Prior to closing, the landowner shall procure a litigation guarantee 37 
orpreliminary title history insurance report from a title company, provided that in the case of an 38 
easement being donated to the department, the department shall pay the cost of the guarantee or other 39 
report. 40 
 (32) Description standards.  The description of the qualifying lands being conveyed shall be a 41 
legal land survey description orunless the cost of securing the survey would be unreasonable in relation 42 
to the value of the lands conveyed. When the department determines, if a survey is need not being be 43 
performed, the description shall include the township, range, section, and legal subdivision, and utilize 44 
a map at a scale of 1:400 indexed either to one legal land survey point or two geopositional system 45 
points plus a GPS traverse of the boundary between the CMZ and the RMZ core area, tied to one legal 46 
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land survey point or two geopositional system points, or other descriptionbe in the form that can depict 1 
the location of the lands conveyed without relying on verbal evidence, or another form acceptable to 2 
the department. 3 
 (43) Closing and recording.  Upon execution of the conveyance documents and other 4 
documents required for closing, the department shall pay any compensation owed to the landowner and 5 
record the conveyance documents.  The department shall pay the recording fees.  No compensating 6 
taxes under chapters 84.33 and 84.34 RCW shall be owed.  Any Title insurance premiums and any real 7 
estate excise tax owed shall be paid by the landowner conveying the property or easement. 8 
 (4) Internal department of natural resources procedure for review of decisions. 9 
Certain decisions of the department pursuant to this chapter may be appealed to the supervisor of the 10 
department or his or her designee. Any person that wishes to appeal final written decisions of the 11 
department pertaining to the following procedural determinations: application eligibility, application 12 
prioritization, easement valuation, and related decisions made may submit a request for review within 13 
thirty days after the date of the department’s final written notice of procedural determination. The 14 
request for review must identify the issue being raised and provide any supporting documentation. The 15 
supervisor will issue a written response within thirty days. The supervisor’s written response shall 16 
constitute the department’s final decision. 17 
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OBJECTIVES 
 
The Forest Practices Board is considering a rule change to implement amendments to the 
Riparian Open Space program made by Substitute Senate Bill (SSB) 5401 in the 2009 legislative 
session.  The Riparian Open Space Program is authorized in the Forest Practices statute, chapter 
76.09 RCW, and covered under the forest practices rules in Title 222WAC.   
 
The Board’s objective is to make changes to chapter 222-23 WAC as required to bring it into 
conformance with the legislative changes made to the Riparian Open Space Program as codified 
in RCW 76.09.040. 
 
 
CONTEXT 
 
As part of legislation implementing the Forests and Fish Report in 1999, the Legislature added 
the Riparian Open Space Program to the Forest Practices Act.  The program was established to 
provide landowners compensation for islands of forested lands within unconfined avulsing 
channel migration zones1 that could no longer be legally harvested under the new changes to the 
forest practices laws.  The Department of Natural Resources was directed to purchase qualifying 
riparian lands isolated by river channels (in fee or in a conservation easement interest) in order to 
dedicate the use of that land for public ecological protection and fisheries enhancement. 
 
To date, DNR has purchased 12 conservation easements under the Riparian Open Space program 
on 923 acres of qualifying lands for a total amount of approximately $3,592,000.  Funding for 
the program is subject to legislative appropriation specific to the program each biennium.  
Legislative appropriations to date have exceeded expenditures under the program because it has 
been difficult for landowner-applicants to meet the requirement that the timbered islands on their 


                                                
1The original Riparian Open Space legislation contained the following definitions: 
 
 “Unconfined avulsing channel migration zone" means the area within which the active channel of an 


unconfined avulsing stream is prone to move and where the movement would result in a potential near-term loss 
of riparian forest adjacent to the stream.  Sizeable islands with productive timber may exist within the zone. 


 
 “Unconfined avulsing stream" means generally fifth order or larger waters that experience abrupt shifts in 


channel location, creating a complex floodplain characterized by extensive gravel bars, disturbance species of 
vegetation of variable age, numerous side channels, wall-based channels, oxbow lakes, and wetland complexes.  
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property were created by avulsion, an abrupt (sudden and perceptible) change in the course of a 
stream, rather than a gradual and imperceptible one.  All the Riparian Open Space acquisitions to 
date have been by conservation easement because none of the applicants under the program were 
willing to sell their qualifying land in fee. 
 
SSB 5401 made four major changes to the existing law that established the Riparian Open Space 
Program:  
1. Changed the type of channel migration zone lands eligible for acquisition from 


“unconfined avulsing channel migration zones” to “unconfined channel migration zones”, 
removing the requirement to provide evidence of avulsion;  


2. Expanded the lands eligible for acquisition to include private forest lands that contain 
critical habitat for threatened or endangered species as designated by the Board, greatly 
increasing the amount of lands potentially eligible and taking them beyond riparian areas 
into the larger forested lands of the state;  


3. Removed the authority for DNR to purchase fee title interest in eligible lands, allowing 
acquisition of permanent conservation easements only; and  


4. Gave the landowner a choice to convey an interest either in the land (with the trees) or in 
the trees only (this option was previously authorized by the Board in rule in 2001).  


 
SSB 5401 was introduced on behalf of the Northern Spotted Owl Working Group which was 
established as a part of the settlement of litigation that concerned habitat for the owl.  The group 
worked to develop incentives for private landowners to support and protect endangered and 
threatened species on their lands.  This bill significantly expands the original Riparian Open 
Space program by providing a mechanism to compensate landowners for forested lands which 
cannot be harvested under forest practices rules because they contain critical habitat for a 
threatened or endangered species. 
 
The amount of compensation to be paid to the landowner for a conservation easement on 
qualifying lands is determined by applying a cookbook formula multiplying the timber cruise 
volume on the qualifying land by timber stumpage values established elsewhere in RCW for 
timber harvest excise tax purposes.  If an interest in the land is being conveyed in addition to the 
trees, compensation includes an additional amount equal to the acreage of the qualifying land 
multiplied by forest land value tables established elsewhere in RCW and revised annually by the 
Department of Revenue. 
 
 
PROPOSED RULE 
 
The changes made in the Riparian Open Space statute by SSB 5401 require several changes to 
rule language for the program in chapter 222-23 WAC (the four major changes are described 
above).  The first change noted above (dropping “avulsing”) will also require a change to a 
definition in WAC 222-16-010.  Forest Practices staff recommends changing the title of chapter 
222-23 WAC from “Riparian Open Space Program” to “Rivers and Habitat Open Space 
Program”, which would require changes in WAC 222-10-125, WAC 222-12-010, and WAC 
222-12-090 where the title of the program is referenced. 
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COST-BENEFIT ANALYSIS 
 
According to the Administrative Procedure Act (RCW 34.05.328) agencies must complete a 
cost-benefit analysis to: 


• Determine that the probable benefits of the rule are greater than its probable costs, taking 
into account both the qualitative and quantitative benefits and costs and the specific 
directives of the statute being implemented;  and 


• Determine, after considering alternative versions of the rule, that the rule being adopted is 
the least burdensome alternative for those required to comply with it that will achieve the 
general goals and specific objectives of the statute that the rule implements. 


 
 
Benefits 
 
The intent of the proposed rule changes, in conformance with SSB 5401, is to significantly 
expand the private forest land base qualifying for compensation under the Riparian Open Space 
Program.  Subject to legislative appropriation, it provides a mechanism for private forest 
landowners to receive monetary payments for conveying a conservation easement on two new 
additional types of qualifying lands:  1) any forest lands in “unconfined channel migration 
zones”, not just where avulsion can be proved and 2) forest lands where timber cannot be legally 
harvested because these lands are deemed more important for protection of habitat for threatened 
and endangered species.  Landowners with such qualifying lands comprise the regulated 
community and they may elect to apply to convey a conservation easement on their lands and 
receive compensation under the program. 
 
To date, compensation paid to landowners under the program has averaged approximately $3900 
per acre or $300,000 per transaction (on qualifying lands on forested islands in unconfined 
avulsing channel migration zones).  The compensation for qualifying lands anywhere in 
unconfined channel migration zones is expected to be similar.  The compensation for qualifying 
land containing forested habitat for threatened and endangered species may be higher because of 
generally higher valued species of trees and older age classes on these lands.  The rule changes to 
implement the statutory changes will certainly result in more acreage that will qualify for 
compensation.  Subject to available funding from the legislature, this may raise the total amount 
of compensation to be paid under the program. 
 
The amendment to the statute may have the result of providing a greater amount of compensation 
than intended to landowners with qualifying forested habitat for threatened and endangered 
species.  Some Washington forest lands contain habitat for threatened and endangered species 
because the timber has not to date been practical or economic to harvest.  Other habitat is located 
on lands, for example on unstable slopes, which cannot currently be legally harvested due to 
other regulations.  By including this timber which is otherwise not economic, practical, and/or 
legal to harvest in the timber cruise volume used to calculate compensation under the program, 
landowners could potentially receive compensation for timber that would not or could not be 
harvested even without the presence of habitat for the threatened and endangered species. 
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Costs 
 
The costs are minimal to the landowner who elects to convey a conservation easement on 
qualifying lands and receive compensation under the program.  The landowner needs to fill out 
the application and pay the cost of title insurance and any real estate excise tax due at transaction 
closing.  There may also be tax implications for the landowner to consider. 
 
By conveying away an interest in land, the landowner is giving up part of the “bundle of sticks” 
in the title to their property and they no longer have full use and enjoyment of their property.  
The state would then hold an interest in the property, along with the right to access and enter the 
property, an obligation to monitor its easement interest, and the right to enforce remedies for 
violations of the terms and conditions of the easement. 
 
Comparison of Benefits and Costs 
 
Since conveying a conservation easement and receiving compensation is voluntary on the 
landowner’s part, it is implicit in a landowner’s decision to proceed that the total benefits 
(quantitative and qualitative) exceed the total costs (quantitative and qualitative) for that 
landowner on that particular parcel of land. 
 
The landowner may well find that the amount of compensation more than makes up for a 
government entity holding an encumbrance on the property.  This is especially true since the 
market value of the conservation easement would generally be only a token value because the 
timber on these lands cannot be legally harvested and because these lands otherwise have 
generally limited economic uses because of their attributes and location. 
 
 
Alternatives to Rule Making and Consequences of Not Adopting the Rule 
 
There were no alternatives to the proposed rule change considered since it is restricted to making 
changes to the existing rules required to bring them into conformance with statute it was 
amended by the 2009 legislation (SSB 5401). 
 
If the proposed rule change is not adopted, the Riparian Open Space Program rule will be out of 
conformance with the statute as amended.  The statute instructs the Board to make rules to 
implement the program as described in statute. 
 
Least Burdensome Alternative  
 
The Administrative Procedure Act states that agencies shall determine after considering 
alternative versions of the rule that the rule being adopted is the least burdensome alternative for 
those required to comply with it that will achieve the general goals and specific objectives of the 
statute that the rule implements. 
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Since participating in the program is voluntary, there is no burden on owners of qualifying land 
who do not wish to convey a conservation easement on their property.  There is also no burden 
for landowners who voluntarily elect to convey a conservation easement and receive 
compensation under the Riparian Open Space Program.  The requirement for the landowner to be 
responsible for the cost of the title insurance policy and any real estate excise tax at closing is not 
considered burdensome because these are seller’s responsibilities under standard real estate 
practice in Washington. 
 
 
SMALL BUSINESS IMPACTS 
 
A small business economic impact statement is required by the Regulatory Fairness Act (chapter 
19.85 RCW) to consider the impacts on small businesses of administrative rules adopted by state 
agencies.  The statute defines small businesses as those with 50 or fewer employees.  To 
determine whether the proposed rule will have a disproportionate cost impact on small 
businesses, the impact statement compares the cost of compliance for small business with the 
cost of compliance for the ten percent of businesses that are the largest businesses required to 
comply with the proposed rule. 
 
Small Business Analysis 
 
There are no new or additional requirements or costs imposed on any members of the regulated 
community by the proposed rule change since conveying a conservation easement and receiving 
compensation is voluntary on the part of the business (landowner), whether it is a large business, 
a small business, or an individual.  Therefore there is no disproportionate cost impact on small 
businesses. 
 
Reducing Costs for Small Businesses 
 
RCWs 19.85.030 and .040 address an agency’s responsibility in rule making to consider how 
costs may be reduced for small businesses, based on the extent of disproportionate impact on the 
small businesses.  As stated above, there is therefore no disproportionate impact on small 
businesses. 
 
Estimated Number of Jobs Created or Lost 
 
RCW 19.85.040 (2)(d) requires that the small business economic impact statement include “(a)n 
estimate of the number of jobs that will be created or lost as the result of compliance with the 
proposed rule.” 
 
Processing and completing a conservation easement transaction under the program may require 
work by timber cruisers, surveyors, and title insurance officers in private businesses.  The 
program’s impact on jobs is proportional to the amount of the appropriation and the number of 
transactions.  To date, there have been 12 transactions completed under the Riparian Open Space 
Program in the 8 years from 2001 to 2009.  At this level of activity, there is no significant impact 
on the number of jobs created or lost.  
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Even though the proposed rule change greatly expands the acreage of potentially qualifying 
lands, adopting the rule change itself does not have an impact on jobs because that is dependent 
upon the level of the related appropriations and the number of transactions.  If larger 
appropriations are provided for the program in future biennia, there would be more work for 
timber cruisers, surveyors, and title companies, but the work would probably be absorbed by 
existing job positions unless the amount of appropriations for the program becomes exceedingly 
higher than it has been in the past. 
 
 
CONCLUSIONS 
 
Since conveying a conservation easement and receiving compensation is voluntary on the 
landowner’s part, it is implicit in a landowner’s decision to proceed that the benefits exceed the 
costs for that landowner and that piece of qualifying land. 
 
There were no alternatives to the proposed rule change considered since it is restricted to making 
changes to the existing WAC required to bring it into conformance with the statute as amended 
by SSB 5401. 
 
Since participating in the program is voluntary, the rule proposal does not: 
 Impose a burden on owners of qualifying land, whether or not they elect to convey a 


conservation easement on their property;  or 
 Have a disproportionate cost impact on small businesses. 


  
The rule change itself does not have an impact on jobs.  Any additional work created for timber 
cruisers, surveyors, and title companies by the program would be absorbed by existing job 
positions unless the amount of appropriations for the program becomes exceedingly higher than 
it has been in the past. 
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1. Introduction 
In April 2009, the Legislature passed Substitute Senate Bill 5401 amending RCW 
76.09.040 – Riparian Open Space Program. 
 
This amendment changes the Riparian Open Space Program which acquired only habitat 
within unconfined avulsing channel migration zones to the Habitat Open Space Program. 
The difference between the programs is the Habitat Open Space Program broadens the 
habitat eligible for acquisition to unconfined channel migration zones or forest lands 
containing critical habitat for threatened or endangered species as designated by the board. 
 
SSB 5401 made four major changes to the existing statutes that establish the Riparian Open 
Space Program:  
1. Expanded the program to include the acquisition of conservation easements on forest 


land that contains critical habitat for threatened or endangered species as designated 
by the Board;  


2. Changed the type of channel migration lands eligible for acquisition from “unconfined 
avulsing channel migration zones” to simply “unconfined channel migration zones”;  


3. Removed the authority for the Department of Natural Resources to purchase fee title 
interest in forest land that is eligible under this program and only allows acquisition of 
permanent conservation easements; and  


4. Gave the landowner a choice to enter into a conservation easement that conveys an 
interest in either the trees only or both land and trees. (This option was previously 
authorized by the Board in rule in 2001 but SSB 5401 made it a law.)  


 
The rule changes affect the following sections of the Forest Practices Rules, Title 222 
WAC:  
 
WAC 222-10-125 Exemption from RCW 43.21C.030 (2)(c). 
WAC 222-12-010 Authority. 
WAC 222-12-090 Forest practices board manual. 







2 
 


WAC 222-16-010 *General definitions. 
Chapter 222-23 WAC Rivers and Habitat Open Space Program 
 
Adoption date of the rule:  May 10, 2011 
Effective date of the rule: (to be determined) 


 
2. Describe Differences Between Proposed and Final Rule 


On February 8, 2011, the Board directed staff to file a CR-102 Proposed Rule Making notice 
to initiate rule making. The rule making notice was filed on February 11, 2011, and 
published in WSR #11-05-162. There were no additional changes made to the final rule. 


 
3. Summarize Comments 


The Board received two comment letters in support of the proposal from Hancock Forest 
Management and Longview Timberlands, LLC.  


 
4. Summary of public involvement opportunities 
 The Board held hearings in Ellensburg on March 24, 2011, in Olympia on March 30, 2011,  
 and in Sedro Woolley on March 31, 2011; and the comment period ended April 1, 2011. No  


one attended the hearings in Ellensburg or Sedro Woolley. Six people attended the hearing 
in Olympia. 



















Draft Board Manual-05/2011                                                             Rivers and Habitat Open Space Draft 
 


M18-1 


Section 18 
Rivers and Habitat Open Space Program 


 
This manual contains guidance for acquisition of easements in the Rivers and Habitat Open 
Space Program (RHOSP). The guidance supplements Chapter 222-23 WAC, the rules that 
describe the program. 
 
PART 1. OVERVIEW ................................................................................................................1 
PART 2. POLICIES ....................................................................................................................2 


2.1 Application Forms..............................................................................................................2 
2.2 Eligibility requirements ......................................................................................................2 
2.3 Acquisition timeline ...........................................................................................................3 
2.4 Easement valuation process ................................................................................................4 


PART 3. PROPOSAL APPLICATION EVALUATION .............................................................5 
3.1 How applications are selected for funding ..........................................................................5 
3.2 Application criteria ............................................................................................................5 


PART 4. GLOSSARY.................................................................................................................8 
 
 
PART 1. OVERVIEW 
 
Introduction 
The 2009 legislature passed Substitute Senate Bill 5401 which expanded the Riparian Open 
Space Program to include all unconfined CMZs as well as forest land that contains habitat of 
state-recognized threatened or endangered species. This program is now known as the Rivers and 
Habitat Open Space Program (RHOSP). 
 
The program enables Washington State to contribute to the recovery of salmon and certain other 
riparian and aquatic species, and to the restoration of related riparian ecosystems and critical 
habitats as defined in WAC 222-16-080 of the forest practices rules. DNR implements this 
program, screens applications, prioritizes qualifying applications, and acquires easements based 
on available funding. DNR, through the program, acquires a permanent conservation easement 
on timber, or timber and land ensuring long-term conservation of aquatic and upland habitat. 
Once DNR acquires a permanent conservation easement from the landowner, timber harvest will 
not be allowed within the easement premises. 
 
Grants, funds or gifts from any source, including private individuals will be allowed to 
perpetuate this program (RCW 76.09.260). 
 
This manual provides guidelines to help the public understand how to apply for an easement and 
receive compensation for timber, or timber and land within unconfined CMZs and critical 
habitats of state-recognized threatened or endangered species that may not be able to be 
harvested due to the forest practices rules. 
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PART 2. POLICIES 
  
2.1 Application Forms 
Applicants for the program must fill out an application form provided by DNR. The application 
indicates the landowner’s interest to grant a permanent easement and provides information about 
the scope of the proposal. DNR will use the information in the application to help determine 
proposal eligibility, as well as the priority for acquisition. Applications will be accepted in 
phases to facilitate a prioritization process in each application period. Those applications that do 
not receive funding initially can be resubmitted in subsequent application periods.  
 
The application form and the instructions for completing an application will be made available at 
DNR Region offices, as well as in electronic format on DNR’s webpage at 
https://fortress.wa.gov/dnr/fpars/public/FPAForms.aspx.    
 
The application will include components of WAC 222-23-020(1), in addition to the following 
application elements: 
 
1. Location and description of the land proposed for inclusion in the program, including 


estimated acreage, and whether the land is located within a qualifying CMZ or critical 
habitat. 


2. Tax parcel identification number(s) of the parcel(s) that contain the qualifying CMZ or 
critical habitat lands. 


3. List of all persons having any right or interest in the land covered by the application, a 
description of such right or interest, and the proper documentation. If the property is owned 
by a LLC, partnership, or other pass-thru entity, the applicant will provide a statement of 
authority that indicates adequate legal authorization to encumber the property with a 
permanent conservation easement. 


4. A map showing where the qualifying CMZ land has been delineated on the ground following 
the guidance of Board Manual Section 2; or a map showing where the qualifying critical 
habitat has been delineated on the ground per WAC 222-16-080. 


5. For critical habitat only, provide information on the type of critical habitat located on the 
land (e.g., Status 1 or 2 owl circle, occupied marbled murrelet habitat, etc.) 
(a) Critical habitat information can be obtained from WDFW. WDFW provides maps and 


reports that answer the most common questions concerning the presence of important fish 
and wildlife species. To obtain a map including sensitive information, landowners may be 
required to sign a Sensitive Data Agreement. Contact WDFW’s data request line at (360) 
902-2543 for more information.   


6. Information about the CMZ and/or critical habitat that will aid the DNR in prioritizing the 
application (see Section 3.2).   


 
2.2 Eligibility Requirements 
Eligible land is classified as designated forest land (RCW 84.33), timber land or open space 
(RCW 84.34) and is owned by an individual, partnership, corporation or other nongovernmental 
entity.   
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CMZ Eligibility 
Use Board Manual Section 2 as a guide for delineating unconfined CMZs. Examples of 
unconfined CMZs include avulsing, meandering, and braided channels that generally are less 
than two percent in gradient. 
 
Critical Habitat Eligibility 
Critical habitat for this program is state-recognized critical habitat as defined by the Forest 
Practices Board (Board) in WAC 222-16-080. The program will consider newly listed state-
recognized habitats as they are included in the forest practices rules per the Washington 
Department of Fish and Wildlife’s recommendations to the Board. DNR, after consultation with 
the WDFW, prepares and submits newly listed state-recognized threatened or endangered species 
to the Board for adoption in the forest practices rules per WAC 222-16-080(3).   
 
2.3 Acquisition Timeline 
Funding Cycle process 
Funding levels are subject to Washington State legislative appropriations.   
RHOSP conservation easement acquisitions are subject to appropriations from the State 
Legislature sufficient to cover the cost of the acquisition and the related costs of administering 
the program. Depending upon funding levels, the funding periods can be in annual or biennial 
funding cycles.  Biennial funding cycles correspond with the state biennium and start every odd 
calendar year on July 1 (E.g. July 1, 2011, July 1, 2013, etc.) Applications to be 
considered for a funding cycle are those received prior to each funding period.  
 
These acquisition funds may be divided into two funding categories: 
 
1. Generally, when the funding level exceeds one million dollars, DNR expects to allocate 


approximately 70% for critical habitat and 30% for CMZs.  If the demand is limited in either 
funding category, DNR may shift moneys between the funding categories. 


2. The landowner may submit phased proposals so that easements can be acquired on portions 
of the timber, or timber and land. Depending upon the level of funding, the DNR may be 
limited in the proposal or easement acquisition size and partial funding would be allocated. 
For further assistance on phased proposals contact the Forest Practices Division (360) 902-
1400 or FPD@dnr.wa.gov.   


  



mailto:FPD@dnr.wa.gov
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Figure 1: Funding Cycle Process Steps 
 
2.4 Easement valuation process 
The compensation for these conservation easements are determined using the value of the timber 
found within the easement premises and in some circumstances may include a land value. There 
are two types of conservation easements the landowner may choose to grant and receive 
compensation for under this program: 1) a landowner may be compensated for a conservation 
easement that encumbers only the trees within the eligible area; or 2) a landowner may be 
compensated for a conservation easement that encumbers both the trees and the land within the 
eligible area. DNR will value the easement compensation using the Timber Value and the Land 
Value Components. 
 
Timber Value Component  
The timber value component consists of two elements, 1) the cruise volume of all commercially 
valuable trees located within the proposed easement and 2) the stumpage values used to 
determine the forest excise tax of a timber harvest. 
• Cruise Volume 


DNR shall determine the cruise volume of the commercially valuable trees located within the 
proposed easement using a standardized cruise method. DNR and the landowner shall be in 
agreement on the sampling intensity and with the list of private timber cruise contractors 
selected for bidding on the timber cruise contract for the landowner’s project.   
o Timber Cruise 


The timber cruise shall measure all commercially valuable trees within the lands to be 
conveyed and develop all information (species and grade) with respect to that timber 
necessary to apply the stumpage tables developed by the Department of Revenue (DOR) 
pursuant to RCW 84.33.091; this includes volume by species and grade sufficient to 
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apply the DOR stumpage tables in WAC 458-40-640, 458-40-650, 458-40-660(2), and 
458-40-660(3).  


• Stumpage Value 
A stumpage value is determined by using Department of Revenue’s (DOR) Forest Excise 
Tax procedure for the harvest of timber. All elements of the DOR procedures (e.g., stumpage 
value area, timber quality codes, and harvest value adjustment) are used to determine the 
final stumpage value.  


 
Land Value Component 
DNR will use a combination of the Timber Value Component and the Land Value Component to 
determine the value for those easements that the landowner chooses to convey an easement on 
both the timber and land. The land value component consists of two elements: 1) the size of the 
proposed easement in acres, and 2) the per-acre land value of commercial timber land. DNR will 
determine the acreage of the easement using the current standard used by DNR’s land 
management program for determining timber harvest acres for timber appraisals. The per-acre 
land value is an average value to be determined, with consultation from the DOR, every calendar 
year with separate values for western Washington and eastern Washington. The definition of the 
geographic area of the proposed easement premises expressed by eastern and western 
Washington will be the same as that used by DOR.  
 
 
PART 3. PROPOSAL APPLICATION EVALUATION 
 
3.1 How applications are selected for funding 
Prioritization 
DNR will assemble a ranking committee in order to prioritize applications within a funding 
cycle.  DNR will consult with other agencies to provide members, with appropriate expertise, to 
serve on the prioritization ranking committee (committee) for each application period to provide 
technical expertise. Application materials will be provided to the committee and selection of the 
highest ranking proposals will occur.   
 
In an effort to maximize the use of all available funds, DNR will use a statewide prioritized list 
of RHOSP proposals. The proposals will be evaluated based on the rating criteria established in 
section 3.2 and recommendations from the committee. DNR expects to allocate approximately 
70% of the funds for critical habitat and 30% for CMZs. A statewide priority list of CMZ and 
critical habitat proposals will be created by evaluating these proposals based on the rating criteria 
established in 3.2 and recommendations from a prioritization ranking committee.   
 
3.2 Application criteria  
The committee will use the Unconfined CMZs & Critical Habitat Evaluation Summary in 
Attachment A to establish prioritization of proposals. The committee will also use the landowner 
application information in their prioritization process, including: 


 
1.   Ecological/Biological Characteristics. Why is the proposed site worthy of a permanent 


conservation easement?  
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Describe your proposal as accurately as possible to the committee - the what, where, and 
why. The committee will draw conclusions based on the information presented about the 
quality and potential function of the habitat and the demonstrated need to protect it for fish 
and/or wildlife. You may submit up to two maps and/or pictures of your proposed easement 
site. 
 
SCOPE and PLANNING. Is this proposal supported by a current plan (i.e., local watershed, 
statewide, agency, or conservation species management recovery plans, State or Federal 
recovery plans, Safe Harbor Agreement(s), habitat conservation plans), or a coordinated 
region-wide prioritization effort? What is the status of the plan? What process was used to 
identify this project as a priority? What specific role does this project play in a broader 
watershed or landscape picture? Is it part of a phased project? Is it a stand-alone site/habitat?  
 
SIGNIFICANCE. Explain how the proposed site is significant on a state, ecosystem, and/or 
watershed level. How significant is the site in relation to habitat quantity, quality, 
connectivity, diversity, and rarity? How is the site important in providing habitat for fish 
and/or wildlife species?  
 
FISH AND WILDLIFE SPECIES AND/OR COMMUNITIES. Is the critical habitat or 
CMZ connected to or adjacent to other habitat areas, conservation easements (forest riparian, 
land trust, etc.) or plans per WAC 222-16-080(6)? What species (salmonids, northern spotted 
owls, marbled murrelets, etc.) are currently using your site? Which species have the potential 
and likelihood to use the site in the future? Are there other species of interest located on this 
site? 
 
HABITAT QUALITY. Describe the ecological and biological quality of the habitat.  
 


CRITICAL HABITAT. 
Which species with critical habitat needs (northern spotted owls, marbled murrelets, 
salmonids, bull trout, eagles, etc.) does your proposed area support? How is this habitat 
important for providing food, water, cover, connection to other forested areas, nesting, 
breeding, and resting areas? Could your site provide a wildlife habitat corridor or partial 
corridor? For aquatic habitat, describe the amount and size of large woody debris (LWD) 
found on site. Describe the presence and diversity of habitat that fish, of all life stages, 
can occupy (e.g., pools, undercut banks, riffles, overhead cover, side channels, etc.). 
Have there been any disturbances (e.g., man-made or natural such as logging, road 
building, bridge placement, rip-rap placement, fires, landslides, debris flows, etc.)?   
 
CMZs. 
Do you have LWD in your stream/river? Do you have large trees next to the stream/river 
for LWD recruitment, shade, etc. (list tree size and estimate of number)? Do you have a 
forested island within the stream/river channel? Does your CMZ show active movement 
over the recent past, or potential for future movement? Are there secondary or side 
channel habitats, oxbows, etc.? Please refer to Board Manual Section 2 to aid in the 
description of the CMZ on your proposal. 
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FOREST TYPE. Does the stand consist of conifer, hardwood trees, or a mix (list % of 
each)? What is the average age of the trees, or stand origin date? Describe how many large [> 
28 inch diameter] trees are on your site and their diameters at breast height (DBH). Do you 
have a multistory stand – two or more distinct age classes of trees? List multiple tree species 
your proposed easement may contain such as Douglas-fir, western red cedar, western 
hemlock, Sitka spruce, red alder, Black cottonwood, big leaf maple, etc. Are there snags 
within the proposed area (list number >= 10 inches DBH and species)? See WAC 222-16-
080 for specific characteristics for critical habitat that is on your land and describe how your 
proposed area meets that criterion. 
 
WATER QUALITY. Please provide this information for a CMZ application only. 
How will your proposal assist in maintaining or restoring water quality? Is the 
stream’s/river’s water quality impaired (temperature or sediment too high); is the stream on 
Department of Ecology’s 303(d) list? Does your CMZ contain mature timber? Does the 
habitat associated with the CMZ provide protection for fish (e.g., side channels for high 
flows or over-wintering habitat)? The following link will help provide information on 303(d) 
water quality http://apps.ecy.wa.gov/wqawa2008/viewer.htm.    
 


2.  Manageability and Viability. What is the likelihood of the site remaining viable over the 
long-term and why is it important to conserve it now?  


 
The intent of this question is to determine how the proposed site will be managed to protect 
the target species or communities.  
 
LONG-TERM VIABILITY OF THE SITE TO PROVIDE HABITAT. What is 
happening across the landscape or watershed that may affect the viability of the proposed site 
to support critical habitat needs? Is this site located on a river that is subject to seasonal 
flooding and river course changes? Describe any long-term site monitoring plans on the site 
and identify who will implement monitoring. Are there opportunities to enhance habitat 
and/or water quality, if so, please describe? 
 
PROXIMITY AND CONNECTIVITY TO EXISTING PROTECTED LAND. Are there 
other protected lands (public and private) near or adjoining this site that have complementary 
or compatible land uses for the target species (consider wide-ranging or migratory species)? 
Is the land located adjacent to an existing conservation easement (forest riparian, land trust, 
etc.) or an unstable slope? Are they managed in a manner consistent with the needs of the 
target species/communities? Is this site part of a larger ownership? If so, describe the 
connectivity and management of the other land.  
 
ON-GOING STEWARDSHIP OF FOREST. Describe any planned or on-going 
stewardship activities (e.g., restoration activities, large woody debris placement, fish habitat 
enhancement, noxious weed control, forest health, fire hazard reduction etc.) and identify the 
source of funds. What is the current or future use for this site (e.g., cabin, recreation, hunting, 
hiking, etc.)?  


 
 



http://apps.ecy.wa.gov/wqawa2008/viewer.htm
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EXTERNAL FUNDING SUPPORT. If your project is a component of a larger project, 
describe and document other monetary means that have been or may be secured to help cover 
the costs for the project (i.e., grants, donations, in-kind contributions, matching funds, etc.). 


 
 
PART 4. GLOSSARY 
 
Channel migration zone (CMZ): The area where the active channel of a stream is prone to 
move and this results in a potential near-term loss of riparian function and associated habitat 
adjacent to the stream, except as modified by a permanent levee or dike. For this purpose, near-
term means the time scale required to grow a mature forest. (See board manual section 2 for 
descriptions and illustrations of CMZs and delineation guidelines.) 
 
Critical habitat (state): Those habitats designated by the board in accordance with WAC 222-
16-080. 
 
Diameter at breast height (dbh): The diameter of a tree at 4 1/2 feet above the ground 
measured from the uphill side. 
 
Habitat corridor: area of habitat connecting wildlife populations separated by human activities 
(such as roads, development, or logging). 
 
Threatened or endangered species: All species of wildlife listed as "threatened" or 
"endangered" by the United States Secretary of the Interior or Commerce, and all species of 
wildlife designated as "threatened" or "endangered" by the Washington fish and wildlife 
commission. 
 
Overflow channel: A secondary channel on the floodplain that conveys water away from and/or 
back into the main channel. These channels can be continuous or interrupted in space in terms of 
channel dimensions and scour and fill. They often are a response to episodic flood scour and fill 
during floodplain inundation and drainage. They also can partially fill in between episodic flood 
events or become abandoned completely or be blocked by deposits of sediment or wood at their 
head. Overflow channels are typically at or above the range of bankfull flow elevations. 
 
Oxbow lake: A crescent shaped pond or lake formed in a portion of abandoned stream channel 
cut off from the rest of the main channel created when meanders are cut off by avulsions from 
the rest of the channel. Once isolated by formation of avulsion channels, oxbow lakes will slowly 
fill up with sediment, as point bar sands and gravels are buried by silts, clays, and organic 
material carried in by river floods and by sediment slumping in from sides as rain fills up lake. 
 
Secondary channel: Any channel on or in a floodplain that carries water (intermittently or 
perennially in time; continuously or interrupted in space) away from, away from and back into, 
or along the main channel. Secondary channels include: side channels, wall-based channels, 
distributary channels, anabranch channels, abandoned channels, overflow channels, chutes, and 
swales. 
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Side channel: A secondary or anabranch channel that is at least partially connected to the main 
river channel with its channel thalweg at or below the range of bankfull flow elevations. Side 
channel inlets are often blocked by wood jams or large accumulations of gravel and sand. 
 
Snag: A standing dead tree, may have some live limbs toward the top of the tree. 
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Attachment A 
DNR Rivers and Habitat Open Space Program 


Unconfined CMZs & Critical Habitat Evaluation Summary  


Criteria  Evaluation Elements  Possible Points  


Proposal Introduction  • Location of the proposal on 
statewide, vicinity, and site maps  


• Brief summary of the proposal 
[goal(s) and objective(s) statement]  


• Proposal Support 
 


Not scored 


Ecological and Biological 
Characteristics  


• Scope and Planning/significance of 
the proposed site  


• Benefits to fish and wildlife species 
and/or ecological communities  


• Habitat Quality  
• Forest Type 
• Water quality (for CMZ applications 


only) 
 


30 


Manageability and 
Viability 


• Long-term viability of the proposed 
site to provide habitat 


• Proximity and connectivity to 
existing protected land  


• On-going stewardship of the forest 
• External funding support 
 


 
20 


Total Points Possible  50  
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ID Task Name


1 Extension of RMAP Forest Road Work Completion Date
2 CR101
3 Forests & Fish Policy Review
4 30 day notice
5 SEPA Analysis
6 CR102 (CBA, SBEIS, SEPA-EIS) - WSR 11-11/June 1, 2011
7 CR103 - WSR 11-17/September 7, 2011
8 Estimated effective date
9 Forest Biomass


10 CR101
11 Forests & Fish Policy Review
12 30 day notice
13 CR102 (CBA, SBEIS, SEPA) - WSR 11-06/March 16, 2011
14 CR103 - WSR 11-12/June 15, 2011
15 Estimated effective date
16 Notice of FP to Affected Indian Tribes
17 CR101
18 30 day notice
19 CR102 (CBA, SBEIS, SEPA) - WSR 11-17/September 7, 2011
20 CR103 - WSR 11-23/December 7, 2011
21 Estimated effective date
22 Riparian Open Space
23 CR101
24 30 day notice
25 CR102 (CBA, SBEIS, SEPA-Exempt) - WSR 11-06/March 16, 2011
26 CR103 - WSR 11-12/June 15, 2011
27 Estimated effective date
28 Watershed Analysis Reviews
29 CR101
30 Forests & Fish Policy Review
31 30 day notice
32 CR102 (CBA, SBEIS, SEPA) - WSR 11-06/March 16, 2011
33 CR103 - WSR 11-12/June 15, 2011
34 Estimated effective date
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8/12 10/8
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APRIL 19, 2011 
 
 
 
MEMORANDUM 
 
TO:   Forest Practices Board 
 
FROM: Timber/Fish/Wildlife Cultural Resources Committee Co-Chairs 
 
  Jeffrey P. Thomas, Puyallup Tribe of Indians 
 
  Peter Heide, Washington Forest Protection Association 
 
 
SUBJECT: Quarterly Report of Timber/Fish/Wildlife Cultural Resources Committee 
 
 
 
The Timber/Fish/Wildlife (TFW) Cultural Resources Committee (Committee) is pleased 
to submit the Mar-May 2011 quarterly report to the Forest Practices Board. 
 
Again this quarter, the report is in the form of the Committee’s Action Items list. This list 
is reviewed every month by the Committee and updated to reflect current activities. There 
are some important revisions from the previous February report that are identified in red 
or italic print.  
 
We look forward to your May 10, 2010 meeting and answering any questions you may 
have. In the meantime, please do not hesitate to contact us: 
 
  jeffrey.thomas@puyalluptribe.com and (253) 405-7478/cell 
 
 pheide@wfpa.org and (360) 352-1500 
 



mailto:jeffrey.thomas@puyalluptribe.com

mailto:pheide@wfpa.org
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4/15/2011 Changes from January in Red 
or Italics


Priority Lead Status Next Action Relationship to the 
CRPMP


High 1 Co-Chairs Advance the Committee's work


 Prepare a letter to the FPB Complete


Secure formal standing with the Forest Practices Board Jeff and 
Pete


Prepared for 
Board Action Board action


Seek funding and staff support for the Committee's work
On hold due to 
state budget 


situation


High 2 Seek a funding source to help 
the committee with this task


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 TFW stakeholders, 2) Guidance 
specific to forest landowners, and 3) Guidance specific to Tribes. Committee In progress


The committee is focusing on 
WAC 222-20-120 guidance for 
landowners and tribes 


Improve knowledge and use of the GLO information to identify 
historic features recognized during 19th century land surveys. Committee In progress


Take up this issue as an 
education topic for agencies 
and landowners.


High 3 Committee Complete Board Action DNR Forest Practices Program 
support


TFW Cultural Resources Committee


Action Items


Approach the Forest Practices Board about the official standing of the 
CR committee and operational funding and/or staff support


Prepare the cultural resource guidance documents and tools as agreed 
to in the CRPMP (revised wording)


Prepare draft revisions to WAC 222-20-120 per the Cowlitz’ 
recommendation, concerns from landowners and DNR regarding 
implementation of the current rule as written. 
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4/15/2011 Changes from January in Red 
or Italics


Priority Lead Status Next Action Relationship to the 
CRPMP


TFW Cultural Resources Committee


Action Items


           
       Medium 4 Individual 


Caucuses


Supporting 
funding for the 
current 1/2 time 
position


Retry for full time position 
during 14-15 biennial budget 
cycle


DNR Forest Practices Program 
support


5 On Hold


Waiting for DNR to respond to 
the Yakama Nation's request 
for a summary of FPHCP 
compliance under NHPA


Medium 6 On hold Waiting for the next opportunity
Appendix A Watershed 
Analysis Manual  Board Manual 
Section 11 Appendix J


Low 7 Other CRPMP amendments to consider and further discuss: Sherri On hold Wait for the charter  etc to be 
completed CRPMP Support


Regarding MOUs, consider adding a statement specifying when 
DNR has a role in implementing MOUs and if there is a role, 
specifying its nature.


Under “Education Program and Commitments,” modify #2 to 
recognize that agreements are often executed at the field level 
without the need for higher level contacts


Reference a role for the CRPMP in Forest Practices ID team 
deliberations and  preparation of SEPA documents for Class IV 
Special FPAs


Low 8 Jeff and 
Pete On hold Wait for other higher priority 


items to be addressed


Review the state's responsibility for National Historic Preservation Act 
(NHPA) compliance under the Forest Practices HCP


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)


Seek funding for a Watershed Analysis CR Module pilot project


Individual caucuses will support funding in the biennium 12-13 budget 
for a full time position at DAHP for the maintenance of CR data in 
support of the forest practices risk assessment tool.
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4/15/2011 Changes from January in Red 
or Italics


Priority Lead Status Next Action Relationship to the 
CRPMP


TFW Cultural Resources Committee


Action Items


           
       


On-Going 
Tasks


1 Co-Chairs Annual and quarterly  obligation


2 All Communication


3 All Communication


4 All In progress Encourage the establishment 
of a CR rep on the FPB Advance the Committee's work


Completed 
Items


1 Completed 
2003


2 Completed 
2005


3 Completed 
2005


4 Completed 
2008


Forest Practices Board adopted the rules recommended in the CRPMP


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


The Committee will: (a) meet monthly; (b) Report quarterly to the FP 
Board; (c) Review the CRPMP in September each year; (d) Report to the 
FP Board on the progress of the CRPMP each November.  


Updates to the CRPMP


FPB meeting May 10 , Report due Apr 19 . 


Next opportunity for TFW presentations after 
the 20-120 rule and supporting manual is 
passed by the FPB in Nov 2011


Post examples of successes and cooperative 
opportunities on the web site.


Emphasize accomplishments when communicating progress on 
implementing the CRPMP. 


Contact individual FP Board members to “champion” CR Committee 
issues


Give a CRPMP presentation at Regional TFW meetings as new CRPMP 
support material is released.
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4/15/2011 Changes from January in Red 
or Italics


Priority Lead Status Next Action Relationship to the 
CRPMP


TFW Cultural Resources Committee


Action Items


           
       


5 Completed 
2008


6 Completed 
Spring 2009


7


Complete 
(Board action 


was 
unnecessary)


8 Completed 
2011


9 Completed 
2011


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


A recommendation to include a cultural resource question on the Phase 
II 15-year small landowner permit application.


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
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MEMORANDUM 


To:   Forest Practices Board 


FROM:   Timber/Fish/Wildlife Cultural Resources Committee Co-Chairs 


  Jeffrey P. Thomas, Puyallup Tribe of Indians 


  Peter Heide, Washington Forest Protection Association 


 


SUBJECT:  Timber/Fish/Wildlife Cultural Resources Roundtable – Draft Charter 


 


The Timber/Fish/Wildlife (TFW) Cultural Resources Committee (Committee) is pleased to present the 
Timber/Fish/Wildlife Cultural Resources Roundtable - Draft Charter to the Forest Practices Board.  The 
draft charter was developed through consultation with the Commissioner’s Office and the Forest 
Practices Division.  


The Committee is presenting this draft charter to the Board in the interests of assuring that a 
stewardship and problem-solving entity is formally established and available to advise the Board 
regarding cultural resource-related protection and management needs, such as providing consensus 
rule-making recommendations to the Board, providing insights on cultural resource issues affecting 
forest practices, and reporting annually on behalf of the department regarding how implementation of 
the Cultural Resources Protection and Management Plan (WAC  222-08-160(1)) is working overall. 


Towards these ends, the Timber/Fish/Wildlife Cultural Resources Committee now recommends that the 
Timber/Fish/Wildlife Cultural Resources Roundtable proposed charter be accepted by the Board for the 
benefit of all TFW stakeholders and the TFW management process.  


We do look forward to your May 10, 2011 meeting and answering any questions you may have. In the 
meantime, please do not hesitate to contact us:  


jeffrey.thomas@puyalluptribe.com and (253) 680-5565/office 


pheide@wfpa.org and (360)352-1500  


 


Enc.  



mailto:jeffrey.thomas@puyalluptribe.com

mailto:pheide@wfpa.org
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CHARTER 
Timber/Fish/Wildlife Cultural Resources Roundtable 


(Formerly known as Timber/Fish/Wildlife Cultural Resources Committee) 
March 15, 2011 


 
I. Introduction 


 
Cultural resources have been a critical element of the Timber/Fish/Wildlife (TFW) collaborative 
process for over 20 years. The importance of cultural resources and their link to forest practices 
was established in the 1987 TFW Agreement, then reaffirmed in both the 1999 Forests and Fish 
Report (FFR) and the 2005 Forest Practices Habitat Conservation Plan (FPHCP). See FFR 
Appendices G, N, and O and FPHCP Appendix I, respectively. 


 
In 2003, the TFW Cultural Resources Roundtable (Roundtable) completed the Cultural Resources 
Protection and Management Plan and the Forest Practices Board (Board) accepted this plan as 
fulfillment of FFR Appendix O.3. The Cultural Resources Protection and Management Plan is a 
voluntary cooperative approach towards the protection of cultural resources on non-federal forest 
land in Washington. This approach is based on mutual respect and an appreciation of tribal and 
non-tribal culture and history. A consensus agreement by interested tribes, forest landowners, and 
certain state agencies, the Cultural Resources Protection and Management Plan has four main 
purposes: 


1. Provide for the protection of significant cultural resources on state and private forest lands.  
2. Establish and maintain productive communication among agencies, forest landowners, and 


affected tribes.  
3. Ensure cultural resources protection through the development of cooperative processes. 
4. Improve tribal access to tribal cultural resources. 


 
In 2005, the Board incorporated into the board manual and rules two of the four appendices from 
the Cultural Resources Protection and Management Plan. The Board approved Appendix A as the 
cultural resources module for Board Manual Section 11 Watershed Analysis, and adopted 
Appendix D as the rules to implement the module. These Board actions fulfilled the FFR 
commitments to add a cultural resources module to watershed analysis (FFR Appendix G.1.b). 
Additionally, the Washington Department of Natural Resources added Appendix B as the first 
ever cultural resources question on its Forest Practices Application and Notification Form, and 
began implementing aspects of Appendix C Consideration of Guidance for WAC 222-20-120.  
 
The Roundtable has been implementing the Cultural Resources Protection and Management Plan 
by promoting landowner and tribal awareness, facilitating landowner education programs, and 
encouraging local tribal-landowner relations and problem solving. The Roundtable has also 
reached consensus on additional cultural resource issues not addressed in the Cultural Resources 
Protection and Management Plan. In 2007, the legislature passed a Roundtable proposed public 
disclosure exemption for sensitive cultural resource information gathered during a watershed 
analysis. In 2008, the Board adopted into rule the Roundtable’s proposed clarifications to historic 
site rules including cultural resources protection in both Class III and Class IV forest practices.  
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II. Purpose 
 


The purpose of the Roundtable is to foster cooperative protection and management of cultural 
resources as envisioned in the Cultural Resources Protection and Management Plan. The 
Roundtable facilitates the identification, protection, and management of cultural resources that are 
significant to the history and cultures of the people of Washington State, and which are located on 
the state’s non-federal forest lands.  The Roundtable supports improved tribal access to traditional 
tribal cultural resources.   


 
The Roundtable serves the needs of the Board by providing insight on cultural resources issues 
affecting forest practices, providing consensus rule making recommendations for the Board’s 
consideration, and annually reporting on behalf of the department on how implementation of the 
Cultural Resources Protection and Management Plan is working (WAC 222-08-160(1)). 


 
III. Membership 
 
All affected Indian tribes, forest landowners, and other TFW/Forests and Fish stakeholders are 
welcome to participate as members of the Roundtable.   


 
The following tribes, landowners, and agencies are commonly represented at Roundtable 


meetings: 
• Cowlitz Tribe 
• Department of Archeology and Historic Preservation (DAHP) 
• Department of Natural Resources Forest Practices (DNR-Forest Practices) 
• Department of Natural Resources State Lands (DNR-State Lands) 
• Hancock Forest Management  
• Puyallup Tribe of Indians  
• Quinault Nation 
• Suquamish Tribe 
• Washington Farm Forestry Association 
• Washington Forest Protection Association 
• Yakama Nation 


 
IV. Responsibilities and Tasks 


 
The following are the responsibilities and tasks of the Roundtable: 


• Provide guidance in the implementation of the Cultural Resource Protection and 
Management Plan. 


• Support opportunities for cultural resources education for all and training for field 
personnel to improve a common recognition and understanding of cultural resources issues 
in the context of forest management. 


• Provide recommendations to the Board for implementation of chapter 76.09 RCW and 
Title 222 WAC by reviewing and making recommendations on forest practices rules, board 
manuals, and voluntary measures.  


• Improve the exchange of cultural resources information by recommending changes in 
administrative and field procedures to DAHP and DNR.  
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• Participate in the Board’s Forest Practices Adaptive Management Program when deemed 
appropriate by the Board.  


• Seek funding to ensure that DAHP is able to maintain and update its archaeological and 
historic sites GIS data system.  


• Distribute all Committee meeting notes and agendas to interested stakeholders and tribes. 
 


V. Deliverables 
 


The Roundtable’s deliverables are as follows:  
• Provide an annual report to the Board per WAC 222-08-160(1). 
• Provide quarterly staff reports to the Board. 
• Develop educational tools for landowners, land managers, and tribes regarding the 


protection of cultural resources in working forests. 
• Provide assistance to the Forest Practices Program in development of Board Manuals and 


guidance documents. 
• Propose clarifications to the Board concerning forest practices rules that contribute to the 


protection and management of cultural resources. 
• Provide cultural resources training expertise as part of cooperative cultural resources 


education efforts.  
• Provide recommendations to the Board on how to support Roundtable functions.  
• Develop a pilot project proposal to test the new watershed analysis cultural resources 


model. 
• Inform the Board on cultural resources issues not addressed in the Cultural Resources 


Protection and Management Plan.  
 


VI. Group Process and Reporting 
 


Currently, the Roundtable meets every month on the third Tuesday in DAHP’s Conference Room 
One. The Roundtable is subject to the Open Public Meetings Act, Chapter 42.30 RCW. All 
affected Indian tribes, forest landowners, and other TFW/Forests and Fish stakeholders are 
welcome to participate as members of the Roundtable. Meetings are open to all interested persons 
who wish to attend.  


 
Tribes, landowners, agencies, and others who have expressed an interest in the Roundtable’s work 
but choose not to send a representative to the meetings are kept up-to-date via monthly agendas 
and meeting notes.  


 
Roundtable decisions are made by consensus and the Roundtable operates according to the 
TFW/FFR ground rules.  





		TFW CR Committee Cover-Charter-Heide&Thomas
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Section 11 
Standard Methodology 


for Conducting Watershed Analysis 
 


The Standard Methodology for Conducting Watershed Analysis, also known as the Watershed 
Analysis Manual, is a technical publication required by chapter 222-22 WAC. It is used by 
qualified scientists and experts to determine, at the watershed administrative unit (WAU) scale, 
conditions of selected public resources and cultural resources. Forest managers then develop site-
specific prescriptions that further regulate forest practices to protect public resources and 
voluntary management strategies to protect cultural resources. The latest version of the 
Watershed Analysis Manual is available at 
www.dnr.wa.gov/ResearchScience/Topics/WatershedAnalysis/Pages/fp_watershed_analysis_ma
nual.aspx manual and most Washington public libraries.   
 
Questions regarding the manual should be directed to:  
Department of Natural Resources 
Forest Practices Division 
1111 Washington St. SE 
P.O. Box 47012 
Olympia, WA 98504-7012 
 
Phone: (360) 902-1400 
Fax: (360) 902-1428 
 
 



http://www.dnr.wa.gov/ResearchScience/Topics/WatershedAnalysis/Pages/fp_watershed_analysis_manual.aspx

http://www.dnr.wa.gov/ResearchScience/Topics/WatershedAnalysis/Pages/fp_watershed_analysis_manual.aspx
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Part 8 
Review and Reanalysis of 


Watershed Analysis 
 
Flooding and landslides associated with the 2007 storm events in western 
Washington led the Forest Practices Board (Board) to request a review of 
watershed analysis rules . The Board questioned the effectiveness of 
watershed analyses (WAS) prescriptions associated with approved watershed 
analyses (WSA) and their ability to provide necessary protection to public 
resources. Consequently, the Board directed the Adaptive Management 
Program to develop recommendations for change if needed. This led to the 
Department of Natural Resources (DNR) developing a watershed analysis 
review and a revised WSA mass wasting prescription reanalysis process (see 
Appendix K).  
 
This part of the Watershed Analysis Board Manual contains guidance for 
completing a review and reanalysis on an approved watershed analysis. The 
guidance supplements chapter 222-22 WAC, which regulate forest practices 
on forest lands with approved watershed analyses.   


 
8.1 Review Overview 
DNR will perform a review on approved watershed analyses (WSA) to 
determine if a reanalysis is necessary in order to maintain current 
prescriptions. The WSA reviews occur when specific criteria are met and 
specific steps must be followed during performance of the reviews. The 
criteria and steps are outlined below. 
 
1. Periodic WSA review is required and is based on WAC 222-22-090 which 


provides the following criteria: 
• A review will take place five years after the date the watershed analysis 


is final, and every five years thereafter; or   
• The occurrence of a natural disaster; or  
• Deterioration in the condition or no improvement of a resource 


characteristic in the watershed administrative unit (WAU). 
 


2. DNR will notify forest landowner(s) in the WAU when a review is conducted 
on their approved watershed analysis and DNR has determined that 
reanalysis is necessary. 
 


3. For any approved watershed analysis, the DNR will determine which WSA 
prescriptions and modules will be reanalyzed, if applicable. 
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• DNR will provide opportunities for stakeholder input regarding 
prescriptions for reanalyzed WSAs. 
 


4. Forest landowners must either accept the reanalysis or give up existing 
WAU prescriptions. 


 
5. If the landowner chooses not to conduct a reanalysis DNR will initiate a 


nonproject State Environmental Policy Act (SEPA) checklist to eliminate the 
identified WSA prescriptions. 


 
Forest landowners with habitat conservation plans (HCP) are exempt from 
DNR watershed analysis reviews per WAC 222-12-041, if watershed analysis 
prescriptions have been incorporated into their HCP. Review of privately-
sponsored watershed analysis associated with an approved federal HCP are on 
schedules established through their HCP agreement. All reanalysis of WSA 
prescriptions on HCP covered lands will continue to be reviewed in 
cooperation with DNR. 
 
8.2 Reanalysis Overview 
When a DNR review determines that a reanalysis is necessary and landowners 
in the WAU decide they would like to retain their approved watershed analysis 
prescriptions the subsequent steps will be followed: 
 
1. DNR will solicit forest landowners with 10% or greater forest land 


ownership within a WSA area to determine who may be willing to sponsor, 
co-sponsor, or assist in a reanalysis. A schedule for reanalysis will be 
established once the landowner(s) responds. This schedule will incorporate 
input from the forest landowners regarding their level of participation. 


 
2. Once the landowner commits their resources to completing a reanalysis, 


DNR in consultation with the departments of ecology and fish and wildlife, 
affected Indian tribes, forest landowners, and the public shall establish a 
timeline for the reanalysis. DNR will work with individual forest landowners 
who are sponsoring or participating in reanalyses to consider appropriate 
schedules. 


 
3. DNR may request a meeting to gather new information and concerns from 


interested parties pertaining to the specific module(s) included within the 
reanalysis. 


 
4. DNR will notify the forest landowner(s) they have the following options: 


a. Sponsor or co-sponsor a reanalysis, or 
b. At anytime during the reanalysis process, DNR, in consultation with the 


forest landowner(s), can rescind the WSA prescriptions and use the 
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applicable forest practices rules for the module being reanalyzed (i.e., 
target module).   


 
8.3 Reanalysis Start-up 
1. DNR notifies the landowner, the departments of ecology and fish and 


wildlife, affected Indian tribes, relevant federal agencies and local 
governmental entities, and the public that a reanalysis is necessary. 


 
2. DNR will provide the specific prescription(s) and target module(s) needing 


reanalysis. 
 
3. DNR will determine the degree of expertise required to conduct the 


reanalysis. 
 
4. DNR will provide necessary training for module(s) being reanalyzed. 


 
5. DNR will determine the geographic area(s) being reanalyzed. 
 
6. DNR in consultation with the departments of ecology and fish and wildlife, 


affected Indian tribes, forest landowners, and the public will develop a 
reanalysis timeline.   


 
7. Supportive Documentation 


DNR with the landowner’s assistance will provide the required start-up 
maps and supportive documentation. Reference Table 2 located in Start-
up, Appendix A located at 
http://www.dnr.wa.gov/Publications/fp_wsa_manual_section02.pdf. 
• Map of previous years forest activities prior to initial watershed analysis.  
• Map of Forest Practices Applications (FPAs) completed in the WAU in the 


past five years - include all applicable FPA numbers. 
• Map of known restoration projects completed in the WAU in the past 


five years. 
• Any reports about the area written since the last review. 
• Any monitoring data collected since the last review. 
• There are established maps, tables, and report requirements that are 


standard WSA products, and many of these should be included in a 
reanalysis document. 


• Aerial photos, LiDAR, and other appropriate tools are encouraged to be  
used. 


 
8. Critical Questions  


The objective of each watershed analysis module is to guide development 
of information necessary to address questions critical to understanding the 
natural and anthropogenic processes in a watershed.  



http://www.dnr.wa.gov/Publications/fp_wsa_manual_section02.pdf
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• DNR in consultation with stakeholders will develop critical questions for 
the reanalysis based on an assessment of the questions from the 
current approved watershed analysis, taking into account any changes 
that have occurred in the watershed. Pertinent involvement by 
stakeholder groups will be encouraged while developing these critical 
questions. 


• Mass Wasting Reanalysis Critical Questions (Appendix K). 
 


9. Assumptions 
• A number of fundamental assumptions are outlined in each current  


approved watershed analysis module. It is important to review these 
assumptions and determine if they remain valid in relation to current 
scientific knowledge, new rules that may render them obsolete, and/or 
innovative field or assessment methods. 


• New assumptions can be established by the landowner if they are  
supported by new data and/or science, documented and shared with 
stakeholders, and approved by DNR before the reanalysis begins.  


 
10. Qualifications  


• DNR, per WAC 222-22-030, will determine the qualifications for  
participation in both the resource assessments and prescription teams 
for reanalyses. DNR will provide training to explain the resource 
assessment and reanalysis process to prescription teams. 


• The State of Washington requires an Engineering Geologist license for  
assessing and making recommendations for forest practices activities 
associated with potential unstable slopes and landforms (Appendices A 
and K). DNR established that Qualified Experts for FPA review of 
unstable slopes requires 3 years of experience evaluating unstable 
slopes in the forested environment (WAC 222-10-030(5)).  


• Modules other than mass wasting may require different qualifications.  
DNR will determine the qualifications for participants in reanalysis of 
these modules and prescriptions for these modules. 


 
8.4 Reanalysis Process 
1. Flow chart for the reanalysis process 


• The sponsors of the reanalysis are encouraged to create a flow chart of 
the assessment process and assign tasks. DNR in consultation with 
forest landowner(s), and analysts will determine timelines and 
milestones such as field work and report writing. DNR will identify 
reviewers and a schedule for the completion of the reanalysis will be 
outlined. 
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2. Maps  
• DNR will provide background maps for the reanalysis of the target 


module(s). Many of these resources are available to download from 
DNR’s spatial GIS layers at http://www.dnr.wa.gov. 


• Forest landowner(s) assessment maps will follow map standards 
provided by DNR. Reanalysis maps pertinent to each target module(s) 
and resource assessment(s) will maintain the current approved 
watershed analysis maps’ naming conventions and include new dates.  


 
3. Resource Inventory 


• The target module(s) will drive the assessment requirements for the 
reanalysis. Maps or tables from the current approved analyses will be 
updated by the sponsor(s). Attribute requirements should follow the 
current approved WSA in order to be comparable and show changes in 
the condition of the watershed. Use the same numbering, classifying, 
and protocols outlined in the current approved analyses. DNR 
recommends using the current approved WSA mapping standards for 
reanalysis maps. Modern techniques such as LiDAR or higher resolution 
aerial photography, if available, should be used.   


 
4. Field reconnaissance 


• The current board manual process for the target module(s) in Parts 2 
and 3 will guide the appropriate level of field and or office review. 
Procedures and field protocols should be comparable with the current 
approved WSA and current version of the WSA Board Manual.   


 
5. Review of historic and present conditions 


• The reanalysis should include a thorough review of the background 
information in the current approved module data. This data should 
inform the analyst on how to supplement that information for the period 
of time since the last current approved watershed analysis was 
completed. Analysts should review the entire WSA Report to gain an 
understanding of the watershed overall.  


 
6. Tables and Matrices to update 


• The reanalysis of a module will update existing data sheets, attribute 
and summary tables, and any other scientific monitoring or collection 
records used in the current approved module assessments. 


 
7. New Scientific Considerations 


• Generally use literature published since the approval date of the current  
approved watershed analysis (DNR has the approval date of all of the 
approved watersheds). The reference sections for each current 
approved module are a starting point for literature searches.  



http://www.dnr.wa.gov/BusinessPermits/Topics/ForestPracticesApplications/Pages/fp_gis_spatial_data.aspx
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• Consider pertinent literature relevant to critical questions. 
• Consider relationships to other Resource Modules (see causal 


mechanism reports within each current approved WSA). 
 
8.5 Synthesis  
Evaluate and compare the approved watershed analysis causal mechanism 
reports to the reanalysis modules to determine the reanalysis prescription’s 
relationship to other modules. 
 
1. Hazards, Resources, and “Triggers”  


a. Triggers, in the context of watershed analysis, are the cause for 
resource degradation. Look at the relationships between the new hazard 
assessments, resource sensitivities and triggers (i.e. synthesis report). 


b. Within the target module, complete the necessary reanalysis products 
(e.g., for mass wasting reanalysis, complete an updated landslide 
inventory; for riparian conditions, complete an updated shade hazard 
report using current stream typing information, etc.) 


c. For each necessary resource sensitivity reanalysis, compare current 
conditions to previous conditions (e.g., has fish habitat changed or have 
public works changed?).  


 
2. Results  


a. Answer key questions pertaining to resource conditions, forest 
practices, and synthesis per Part 4 Synthesis within the current 
watershed analysis board manual. 


b. Map Products used during assessment (i.e. current landslide inventory, 
Mass Wasting Map Units, Riparian Shade Units, RMAP accomplishments, 
monitoring station locations, updated Timber Age Classes, etc.) should 
be consistent with the current approved WSA products for comparison.   


 
8.6 Evaluate and Compare  
Evaluate and compare the current approved watershed analysis prescriptions. 
Ask what worked and what did not work within the WSA. 


 
1. Does the assessment incorporate the current science and methods? 


• Would new methods substantially change results of the assessment? 
• Would the new results likely affect prescriptions? 


 
 
2. Was the resource assessment sound? 


• Did the assessment correctly identify and map problems related to 
forest practices, agricultural practices, and other human influences? 
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• Did the assessment correctly identify cause-and-effect linkages related 
to identified problems? 


• Did the module correctly interpret effects of the situations identified? 
• Was there a cause-and-effect relationship between extreme natural 


events and observed resource affects?  
 


3. Causal Mechanisms 
• Should causal mechanism reports (CMRs) be created or significantly 


altered as a result of this new assessment? 
 
4. Have there been FPAs within the current approved WSA mapped units? 


• Were prescriptions or standard rules implemented? 
• Were prescriptions or standard rules effective at protecting public 


resources? 
 
5. Prescription Modifications Needed? 


• Do prescriptions incorporate current science? 
• Is there new information challenging the adequacy of prescriptions? 
• Are there new causal mechanisms that result in new prescriptions or 


can they be incorporated into existing prescriptions? 
• Do the resource sensitivity maps need to be updated?  


 
8.7 Reanalysis Prescription Modifications 
If prescription amendments or new prescriptions are needed, a prescription 
team will be convened. Prescriptions will be written and submitted to DNR for 
review. DNR will approve or disapprove the prescriptions to include in the 
final report. 


 
1. Completion of Final Report 


a. Watershed analysis for the WAU is completed when the team produces 
the watershed analysis report, including associated causal mechanism 
reports, and prescriptions, if applicable. 


b. Prescriptions are attached to each target module(s) assessment. 
c. The final reanalysis report will require the sponsors to complete a SEPA 


nonproject environmental checklist and submit it to DNR. 
d. The proposed monitoring plan (if required) will also be attached. 
 


2. Criteria for determining the completeness of reanalysis are: 
a. All critical questions were answered. 
b. Causal mechanism reports and statements on triggering mechanisms 


have been completed, if applicable. 
c. Final prescriptions were developed for each area of resource sensitivity, 


if applicable. 
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• If final prescriptions were not developed, an explanatory statement 
discussing this decision will be added to the final report. 


d. Required maps have been finalized. 
e. Completion of the target module report. 
 


3. SEPA and Approval Process 
a. When DNR determines that the reanalysis is complete, they will accept 


or disapprove the watershed analysis within thirty days of receipt. 
b. DNR makes a threshold determination of the nonproject SEPA checklist, 


submits it to the SEPA center, and the SEPA checklist will be distributed 
for stakeholder review.  


c. SEPA comments will be accepted and evaluated for 30 days. DNR will 
issue a final threshold determination. 


d. The final watershed analysis will be distributed to landowners and 
implemented per WAC 222-22-090. 
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