
 
Third Annual Monitoring and Adaptive Management Report for 2007 Page 1 

 

Stillaguamish Watershed Chinook Salmon Recovery  

Final 2007 Monitoring and Adaptive Management Report  

 
 
The annual Stillaguamish Chinook salmon recovery monitoring and adaptive management 
(M&AM) report is designed to communicate progress on implementing the Stillaguamish 
Watershed Chinook Salmon Recovery Plan and to identify the need for adaptive management 
actions to support Chinook salmon recovery within the watershed. The format of this 2007 report 
has been modified to incorporate the key findings from the Puget Sound Partnership Salmon 
Recovery Report Card Pilot Project and streamline how status, trends and local and regional issues 
are reported. Preparation of the M&AM report for 2007 was initiated in August and collection and 
compilation of data was conducted during August through October 2008. During this period, the 
Stillaguamish watershed also participated in the Puget Sound Partnership (Partnership) Salmon 
Recovery Report Card Pilot Project (Pilot Project).  
 
Whereas the Stillaguamish Monitoring and Adaptive Management (M&AM) program is focused on 
tracking progress on specific outcomes, the focus of the report cards developed by the Partnership 
was on program development and implementation: assessing the degree to which measurable goals 
and targets had been established and how recovery programs are doing from a management and 
resource perspective. As a result, the findings generated from completing the report cards have a 
very different focus than the M&AM monitoring elements and can provide the SIRC and TAG with 
additional useful insights. Highlights and key findings from the M&AM elements and the Report 
Card are summarized in the following sections. The draft report cards are available for the SIRC 
and TAG to review in detail from Snohomish County. For detailed monitoring information, the 
M&AM tables (Tables 1-4), with information compiled for each element are included at the end of 
this document. 
 
Status and Trends: 

 

• Progress on protecting existing habitat is not keeping pace with urbanization and resource 
use development pressures.  

• Habitat restoration work is progressing, but not all restoration targets are being met. 
Furthermore, gains delivered by completed habitat restoration projects are likely being 
undermined by ongoing habitat degradation. 

• Development/enforcement of regulations that protect habitat throughout the floodplain and 
estuary is essential to the recovery Stillaguamish Chinook salmon populations: it will not be 
possible to recover local populations without resolution of regional policy issues. 

• Better coordination between hatchery and harvest is needed to help ensure sufficient 
broodstock are returned to the hatcheries. 

• It is not possible to recover Chinook salmon with just hatchery operations. The success of 
these programs depends on getting adult salmon back into the river which requires 
improvements in harvest and habitat management. 

• Returning spawner populations of South Fork have become so low that there is concern 
regarding co-managers' ability to get sufficient wild South Fork broodstock. A captive brood 
program may be necessary for the South Fork hatchery program to restore South Fork 
populations. 
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Regional Issues: 

 
The following issues were identified as being beyond the capacity and scope of local watershed 
partners to address and will require the attention of regional, state and federal agencies to resolve: 
 

• Salmon recovery, farmland preservation and land development priorities need to be 
integrated within Snohomish County.  

• Funding sources are needed to support habitat restoration and protection projects benefiting 
a broad array of species (not just salmon). 

• The capacity of responsible parties to complete the amount of work required to meet salmon 
recovery goals is not adequate.  

• Habitat protection and restoration depends on key changes to Regional, State and Federal 
regulatory, enforcement and compliance programs. Examples of areas where change is 
needed: The Army Corps of Engineers dike maintenance strategy is in direct conflict with 
salmon recovery goals; Enforcement of environmental regulations are often complaint 
driven and meaningful penalties rarely levied; Significant loopholes in regulations allow for 
ongoing degradation of aquatic resources (i.e. bank armoring during flood events) without 
sufficient mitigation requirements; Conversion (development) of parcels within the 
floodplain is ongoing and sanctioned by existing land use regulations.  This is a partial list; 
there are more areas where change must come from beyond the watershed boundaries. 

• The Stillaguamish and Tulalip Tribes have limited control over regional and national 
agreements related to harvest.    

 
1. Habitat Restoration 

 
Of the 26 monitoring elements, 5 are on track with annual targets, 5 are not on track (or partially on 
track) with annual targets and information was not available for 16 elements. Of this last group, 
information was typically not available for one of the following reasons: the data is not currently 
being collected; the target needs to be further defined; or the data was not made available for the 
M&AM report (see Table 1).  As shown in Figure 1, more Implementation elements are on track 
than the Effectiveness and Validation elements and information is generally not available to 
determine progress on Validation elements.  
 
Notable Improvements since Recovery Plan Development: 

• Habitat projects are moving forward for estuary restoration, large wood placement, riparian 
restoration, sediment control, side channel reconnection, low flow assessment and knot 
weed control. In addition, several subbasin scale habitat restoration assessments are 
underway.  

• The Habitat Work Schedule system will provide a valuable mechanism for tracking 
progress, coordinating habitat restoration efforts, and providing accountability to the public. 

• The monitoring and adaptive management strategy is being implemented with annual 
reporting.  

• The Stillaguamish Capacity Fund ($130K) has been established to provide seed funding to 
develop new projects (e.g., hire grant writer, do land owner outreach, etc.). 
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Figure 1:  Relative Progress on Habitat Restoration Implementation, Effectiveness and Validation Monitoring 

Elements  

 
 

Areas Where Improvement Needed: 

• Floodplain reconnection, especially removal of bank armoring is lagging behind annual 
goals.  

• Restoration of appropriate stream flows and forestry management consistent with 
hydrological processes appropriate for salmon recovery are essential to achieving recovery 
goals in the Stillaguamish. However, neither has been directly addressed by forest 
managers. Furthermore, in order to reduce high flows, a strategy for restoring hydrologically 
mature forest cover is needed.  

• No implementation and monitoring targets have been developed to track effectiveness of the 
community outreach component of the Recovery Plan.  

• Salmon recovery, farmland preservation and land development priorities need to be 
integrated within Snohomish County.  

• Funding sources are needed to support non-capital actions to support ecosystem restoration 
and protection actions that benefit more than just salmon. 

 
Program Infrastructure Status and Needs: 

• Salmon habitat restoration is loosely coordinated by the Lead Entity, but implementation of 
the work ultimately depends on follow-through of voluntary project sponsors.  

• There is support for the Stillaguamish Recovery Plan among leaders at key levels, but some 
local governments or key players (e.g., Stanwood, Granite Falls, ACOE, and US Navy) 
within the watershed have not signed onto the Stillaguamish Recovery Plan. Actions and 
programs of various agencies are not always consistent with habitat restoration.  

• It is not clear whether existing public outreach programs are effectively reaching key target 
audiences to build support for habitat protection and restoration. More work is needed to 
improve our understanding of how specific target audiences could be motivated to restore 
and protect habitat.  
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• Climate change and how it could affect the long-term viability of salmon populations is not 
addressed by the Recovery Plan. Empirical information on the effect of high water 
temperature on salmon in the Lower Stillaguamish River is needed. The effect of wetland 
degradation and forest harvest on stream flows also needs to be modeled. 

 
Key Messages: 

• Habitat restoration work is progressing, but progress is not being made on all habitat targets, 
activities are not keeping pace with 10-year restoration targets and whatever gains that are 
being made are likely being undermined by ongoing habitat degradation.  
o Riparian: The pace of riparian plantings is on track with Plan targets. However, there is 

an overall trend of decreasing mature and medium evergreen riparian forest cover. 
o Floodplain:  The pace of side channel reconnection is not keeping pace with an 

annualized target of 3 acres/year and unless substantial progress is made over the next 
two year, and adaptive management response may be necessary. Complete side channel 
projects have been a success in terms of maintaining the side channel connections and in 
smolt and juvenile usage.   

o Sediment:  Downstream of the Steelhead Haven slide, a measurable reduction in fines 
for redds has been observed between 2007 and 2008 with the largest decrease in larger 
sediment. It continues to be difficult to obtain information on treating forest roads on 
potentially unstable slopes. The Forest Service has been making progress treating forest 
roads on potentially unstable slopes; however no information was available from DNR. 

o Large Woody Debris (LWD): There has been a marked increase (~25 percent) in pool 
area for Lower Pilchuck Creek Mainstem since LWD projects were installed in 2005. 
No 2007 data were available on juvenile Chinook density in and around log jams. 

o Estuary/Near-shore: Plans are progressing on the Port Susan Bay estuary restoration 
project, final design and permitting should be complete by Dec 2009. Work on 
installation of a river delta log jam was completed in 2007, however it not functioning as 
expected. Additional study is underway on function of large wood in estuaries. 

• The capacity of responsible parties to complete the amount of work required to meet this 
goal is not adequate.  

• Habitat restoration is dependent on key changes to Regional, State and Federal regulatory, 
enforcement and compliance programs. Issues of particular concern include maintaining 
adequate instream flow, reducing peak flow, improving water quality enforcement and 
compliance; and improving protection and enforcement on agricultural and forest lands. 

• Without development/enforcement of regulations that protect habitat throughout the 
floodplain and estuary, it will not be possible to recover Stillaguamish Chinook salmon 
populations: it will not be possible to recover local populations without regional change. 

 
2. Habitat Protection 

 
Of the 22 monitoring elements, 4 are on track with annual targets, 12 are not on track with annual 
targets and information was not available for 6 elements. None of the elements associated with 
Forest Practices Code or the Hydraulic Code are on track: elements under these two categories were 
either not on track or the data was not available (see Table 2).  As shown in Figure 2, 
Implementation elements are on track for Critical Area Regulations (CAR), Comprehensive Plan 
(Comp. Plan), and Shoreline Management Plan (SMP) and the temperature TMDL. Effectiveness 
and Validation elements are all either not on track or monitoring results are not available.  
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Figure 2:  Relative Progress on Habitat Protection Implementation, Effectiveness and Validation Monitoring 

Elements  

 
 

Notable Improvements since Recovery Plan Development: 

• Snohomish County has established a Transfer of Development Rights (TDR) program for 
mainstem between Arlington and I-5.  

• City of Arlington, Cascade Land Conservancy and Stillaguamish Tribe have acquired 
riparian conservation easements and property to protect and restore habitat. 

• Snohomish County has adopted new critical area regulations.  
 
Areas Where Improvement Needed: 

• Difficulties persist with obtaining data on hydraulic permits, stream bank hardening and 
wetland acres within the watershed. It may be necessary for the TAG to revisit these 
metrics.   

• Need to develop a strategy for improving forest cover on DNR and private industrial forest 
land to reduce high peak flows. 

• Timelines and measurement of progress on other activities included within the habitat 
protection strategy, such as enforcement and implementation of incentive programs, are not 
clearly defined. 

 

Program Infrastructure Status and Needs: 

• Generally, staff resources and organizational coordination is not sufficient to support habitat 
protection, specific gaps include: a) capacity for monitoring and adaptive management and 
for taking what is learned from monitoring activities to the project sponsors; b) staff 
available to coordinate habitat protection; c) regional staff (state and federal level) are not 
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involved in local habitat protection activities; d) enforcement at the local, state and federal 
level is either complaint driven or weak; and e) familiarity of local land use management 
staff with the Recovery Plan needs to be improved.  

• A more comprehensive and targeted education/outreach program oriented towards specific 
audiences is needed to help motivate habitat protection. 

• Actions and programs of various agencies are not always consistent with this habitat 
protection goal. Staff is needed to engage agencies in discussion to achieve consistency for 
habitat protection.  

 
Key Messages: 

• Habitat protection work is progressing, but progress is not being made on all elements and 
activities are not keeping pace with 10-year habitat protection targets 
o CAR: The CAR regulations have been updated. There appears to be a clear trend of 

decreasing near-stream mature and medium evergreen riparian forest cover and Total 
Impervious Area increases in several subbasins 

o Comp. Plan: The draft Comp. Plan prepared 12/2005 has not been finalized. Analysis of 
2006 land cover indicates that all near-stream areas of subbasins have lost more than 5% 
adjusted total subbasin forest cover from 2001-2006 except Boulder River, PSD, Lower 
Stillaguamish.  

o SMP: The update to the SMP was completed in 2007. However, 500 additional feet of 
bank hardening within priority EDT reaches was added along the mainstem 
Stillaguamish just above the I-5 bridge, downstream of the Marten Creek confluence 
with the South Fork Stillaguamish River, and at the upstream end of Gold Basin 
campground on the South Fork. 

o Forest Practices: There appears to be a clear trend of decreasing mature forest cover and 
an adaptive management discussion is needed. Average road density within the 
watershed is 3.5 mi/mi2: all subbasins except Boulder River, Squire Creek and Upper 
South Fork Stillaguamish have road densities in excess of the 2.0 mi/mi2 target. 

o Hydraulic Code:  Further work with WDFW is needed to determine the process for 
getting data for these elements. The 500 feet of bank hardening added in 2007 warrants 
an adaptive management discussion. 

o TMDL: The Stillaguamish Multiparameter TMDL Implementation Plan was completed 
in 2007. Baseline temperature data could help monitor progress on plan implementation.  

o Habitat Designated For Conservancy: 104 acres of habitat were formally designated for 
conservation in 2007 (40 acres short of the annual target). Discussion regarding how to 
treat habitat protected through changes to buffer requirements is needed to determine 
whether and how to include these areas as “protected for conservation purposes”.   

• Future status of Chinook salmon depends on protecting remaining places where good habitat 
exists. Without habitat protection, the habitat restoration activities will not reverse the 
decline of the Chinook populations. Additional resources are needed to protect habitat. 

• Full participation of lead agencies (as defined in the Recovery Plan) in data collection is 
needed to facilitate timely and effective adaptive management actions. 

• Property acquisition for restoration in the lower floodplain and estuary is often perceived by 
the farming community as a threat to agricultural land preservation. Permitting for habitat 
restoration projects on agricultural land is an issue for Snohomish County. 

• Pressures from urbanization and conversion of agriculture and forest lands to residential use 
present challenges to achieving habitat protection goals.  
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• Overall, progress on protecting existing habitat is not keeping pace with urbanization and 
resource use development pressures. Harvest of hydrologically mature forests is resulting in 
a decrease in mature forest cover throughout the watershed. In particular, near-stream forest 
cover has decreased by more than 5% in all subbasins since 2001.    

 
3. Harvest Management 

 
When the Recovery Plan was developed, the key strategy devised to support harvest management 
was to manage runs for recovery through programmatic actions and makes sure they do not exceed a 
total harvest rate of 25%. With adult returns for the South Fork falling below the critical threshold of 
200 adults, a new strategy is now being employed to improve information regarding harvest impacts 
on the South Fork Stillaguamish population through a new South Fork Conservation Hatchery 
Program. 
 
Of the 5 monitoring elements, 2 are not on track with annual targets and information was not 
available for 3 elements (see Table 3).  
 
Notable Improvements since Recovery Plan Development: 

• Indicator coded wire tag for the North Fork Stillaguamish increases stock assessment accuracy.  

• Baseline info for N. Fork and S. Fork has been compiled and it is now possible to identify 
Stillaguamish fish anywhere. 

• Southern US exploitation rates are currently below allowable levels. A new annex to the 
Pacific Salmon Treaty has been agreed to; it includes reductions in Chinook harvest rates for 
Alaska and Canadian Fisheries. 

 
Areas Where Improvement Needed: 

• Canadian and Alaskan exploitation rates have been higher than projected.  

• The run was over forecast through 2005; this problem may have been corrected.  

• South Fork escapement continues to be very low and an indicator stock program for the 
South Fork of the Stillaguamish is needed. The Stillaguamish Tribe has obtained short-term 
funding to initiate an indicator stock program. Recalculation of the Recovery Exploitation 
Rate (RER) is included in the effort by watershed partners to implement actions needed to 
recover the South Fork Stillaguamish Chinook salmon population. 

• A lack of accurate harvest data for the South Fork Stillaguamish Chinook salmon population 
makes it difficult to manage this stock. Improvement to the genetic baseline is needed, and 
data collection is underway. 

 
Program Infrastructure Status and Needs: 

• The organizational structure and organizational and leadership support for Harvest 
Management is in place; a lot of money goes toward harvest management. 

• The Stillaguamish Tribe has expressed concern about the availability of qualified habitat 
and hatchery technicians. 

• Communication and outreach programs have been implemented by the Tulalip Tribe and 
WDFW to educate the general public on individual stock concepts and harvest reasoning. 
 

Key Messages: 
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• Despite lower than expected southern US exploitation rates, higher than expected northern 
exploitation (Alaska and Canada) rates have resulted in higher than expected overall harvest 
rates. 

• This component of the Recovery Plan is functioning well and adaptive management actions 
are being taken appropriately. Harvest management on its own is not sufficient to rebuild 
Stillaguamish Chinook Salmon populations. Furthermore, the Stillaguamish and Tulalip 
Tribes have limited control over regional and national agreements related to harvest.    

• A new annex to the Pacific Salmon Treaty (PST) has been agreed to for the 2009-2018 
fishing seasons.  While the agreement reduces (from current levels) Chinook harvest in SE 
Alaska and on the West Coast of Vancouver Island, it is too early to tell whether this 
reduction will bring overall harvest rates below the 25% Rebuilding Exploitation Rate 
(RER) recommended for Stillaguamish Chinook in the 2004 Puget Sound Chinook 
Management Plan. 

 
4. Hatchery Management  

 
Of the 7 monitoring elements, 2 are on track with annual targets, 1 is not on track with annual 
targets and information was not available for 3 elements (see Table 4).   
 
Notable Improvements Since Recovery Plan Development: 

• Kept the North Fork population from becoming extinct and physical hatchery improvements 
have been made through HSRG and BIA funding. 

• Egg to smolt survival rate increased from 57% to 70% between 2004 and 2006. 

• Initial plan has been developed for starting the South Fork Conservation Hatchery Program 
and short-term funding has been obtained. In addition, a permanent location for the South 
Fork Hatchery has been acquired and watershed partners are working to refine the EDT 
modeling, calculate the RER for the South Fork Population, and define the natural 
recruitment threshold at which hatchery operations will no longer be necessary. 

• Reductions in Alaskan and Canadian harvest of Chinook (under the new US-Canada PST 
annex) will likely translate to more adult spawners reaching the North and South Fork 
Stillaguamish.  This should improve the Tribe’s ability to collect broodstock on both forks. 

 
Areas Where Improvement Needed: 

• Long-term funding for a South Fork Conservation Hatchery Program needs to be secured.  

• Further refining of the South Fork Conservation Hatchery Program is needed, a captive 
brood program may be necessary to restore South Fork populations. 

• Need a limitation on harvest of marked fish to ensure return of adult spawners. 

• Adaptive management triggers not identified specifically for collection of scientific data on 
South Fork populations. However, data collected is be used to refine hatchery and harvest 
management and supplement habitat restoration and protection activities. 

 
Program Infrastructure Status and Needs: 

• Generally, the organizational structure, regional and local organizational and leadership 
support for Recovery Plan implementation is in place. Short term funding has been secured 
for the South Fork hatchery. 

• Local leaders were intimately involved in developing the recovery plan and provide ongoing 
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support. However, an enforcement shortfall leads to a lack of, or slow response to poaching, 
land use violations, etc. 

• The Stillaguamish Lead Entity is doing a good job on outreach through the SIRC and the 
Stillaguamish Tribe's Festival of the River and Hatchery tours. 

 
 Key Messages: 

• Returning spawner populations of South Fork have become so low that there is concern 
regarding co-managers' ability to get sufficient wild South Fork broodstock for the South 
Fork Conservation Hatchery Program given the extremely low population. 

• Better coordination between hatchery and harvest is needed to help ensure sufficient 
broodstock are returned to the hatcheries. 

• It is not possible to recover Chinook salmon with just hatchery operations. The success of 
these programs depends on getting adult salmon back into the river which is related to the 
quantity and quality of habitat. 

• This component of the Recovery Plan is functioning well and adaptive management actions 
are being taken appropriately, particularly with initiation of the South Fork hatchery plan. 

 
Detailed Monitoring & Adaptive Management Tables: 

 
The detailed 2007 M&AM findings are provided in Tables 1-4. The lead agencies indicated in the 
tables below are coded as follows: 
 

CLC  Cascade Land Conservancy 
DNR  Washington State Department of Natural Resources 
DOE  Washington State Department of Ecology 
FS  United States Forest Service 
SC  Snohomish County 
SSFETF Stilly-Snohomish Fisheries Enhancement Task Force 
ST  Stillaguamish Tribe 
TNC  The Nature Conservancy 
WDFW Washington State Department of Fish and Wildlife 

 



 
Third Annual Monitoring and Adaptive Management Report for 2007 -   Table 1: Habitat Restoration Monitoring Page 10 

 

Table 1.  Habitat Restoration Monitoring 
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Adaptive Management Notes 

RIPARIAN                   

Implementation: 
Acres of riparian 
vegetation planted 

ST Annual Annual 40 ac./yr 
1st Priority areas: 
French-Solgelsen 
and Lower South 
Fork Stilly 
2nd Priority: Lower 
& Middle North fork, 
Lower Pilchuck 

Two consecutive 
years not meeting 
targets 

39.5 acres reported 
planted in 2006 by 
ST, SC, Bank 
Savers, and 
SSFETF.  

In 2007, 73 acres of riparian vegetation were 
planted by ST (45.6 acres) and SC (27.4 
acres). 

SC was involved in 10 riparian restoration 
projects in WRIA 5, equaling 27.4 acres total.  
8 of these sites (26.6 acres) were within 
riparian priority areas of which 1 fell within a 
high priority area (1.2 acres in the lower South 
Fork Stillaguamish sub-basin) and the other 7 
fell within the medium priority areas (25.4 
acres). 

Sites within the medium priority area included: 
1 within the lower Pilchuck Creek sub-basin 
(10.9 acres), 2 sites within the lower North 
Fork Stillaguamish subbasin (2.0 acres), and 
4 sites within the middle North Fork 
Stillaguamish subbasin (12.5 acres).  The 1 
site which fell within the high priority area was 
located (1.2 acres). 

Two additional riparian restoration projects in 
the high priority area: the Lower North and 
South Fork Big Trees projects have been 
funded and willing landowners have been 
identified to partner in both projects for a 
significant area. 

Yes 2006 and 2007 planting met annualized 
target of 40 ac./yr and at least half is 
within medium or high priority areas. 
The pace of planting is on track and 
information on the location and progress 
on planting will help to ensure it occurs 
in priority areas. 

Effectiveness: 
Acres of 
conversion of 
riparian areas 
from bare ground, 
grass land cover 
to shrubs/small 
trees 

SC Every 
3-5 
years 

Every 
3-5 
years 

Cumulative increase 
of restored riparian 
areas by 40 
acres/year. 

Two consecutive 
periods of not 
meeting pro-rated 
progress toward 
riparian restoration
acre targets in 
Plan 

SC compared 2001 
and 2006 land cover. 
Report will be 
completed in mid-
2007. 

1)       there is an apparent reduction in 
grass + bare ground (g+bg) in only one 
subbasin, Lower Canyon Creek (LCC); LCC 
is undergoing a rapid conversion from forest 
to shrubs via industrial private forestry; the 
apparent reduction in g+bg of 5 percent is 
offset by a decrease in hydrologically mature 
forest cover of about 10% and an increase in 
shrubs and small trees by the resulting 
15%+. 

No Watershed managers are continuing to 
cut mature and medium evergreen 
forest at a rate faster than young forest 
can mature. This demonstrates a hole in 
private and state forest management 
(predominately) in that there are no 
limits on clearcut sizes nor is there a 
cumulative subbasin cut limit that 
protects aquatic resources.  
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Adaptive Management Notes 

       2)      there is a distinct pattern of less bare 
ground and more grass in our “agricultural” 
subbasins: Lower Stillaguamish, Lower 
South Fork Stillaguamish, Portage Creek, 
and Harvey Armstrong; overall g+bg is 
holding steady in these basins; both Landsat 
images are from August of the respective 
years; this may indicate a simple 
coincidence or a change in agricultural 
practices or intensity of cultivation. 

3)      increases in shrubs and small trees 
cover class in Deer Creek, French-
Segelsen, Gold Basin, Jim Creek, Lower 
Canyon Creek, Middle North Fork 
Stillaguamish, Robe Valley, Stillaguamish 
Canyon, Upper Canyon Creek, Upper North 
Fork Stillaguamish, Upper Pilchuck Creek, 
and Upper South Fork Stillaguamish 
subbasins all appear to be related to a 
reduction in forest cover in these basins 
from 2001-2006. 

 Monitoring data collected does not 
match the target and trigger exactly to 
draw specific conclusions regarding 
riparian acres planted. Recommend 
changing target and trigger to percent 
land cover. Review whether this 
monitorable is feasible for determining 
improvement of riparian forest 
conditions. Consider changing this 
method to make use of high resolution 
imagery. 
 
Need to define annualized subbasin 
riparian restoration targets. Data needs 
to be tracked by subbasin and property 
ownership (public vs. private land) to 
verify riparian planning is within target 
areas. Discuss with SIRC whether 
changing this monitorable and 
evaluation frequency to focus on 
detecting long-term functions improved 
by riparian restoration would be more 
beneficial. 

                

Validation:Acres 
riparian habitat 
replanted by 
subbasin 

SC Every 
3-5 
years 

Every 
3-5 
years 

Plan targets 
forriparian 
restorationacres by 
subbasin with a 10-
year goal of 400 
acres planted. 

Two 
consecutiveyears 
of not 
meetingannualized 
targets 

SC compared 2001 
and 2006 land cover. 
Report will be 
completed in mid-
2007. 

Area replanted in 2007-2008 planting 
season – 57.5 acres. It is not known if 
plantings are in priority areas. Reported by 
the Stillaguamish Tribe, Snohomish 
Conservation District, Stilly Snohomish 
Fisheries Enhancement Task Force, and 
Snohomish County Surface Water 
Management. 

Not 
Known 

Information on planting within subbasins 
or priorities areas not available.  

FLOODPLAIN                   

Implementation:  
Side-channel 
acres/miles 
reconnected. 

SC Annual Five 
years 

10-year:  30 acres 
Annualized: 3 
acres/year 

  Connection of North 
Meander to Cook 
Slough and north 
channel of the 
Stillaguamish River 
was completed in 
2006 (0.8 miles/4.5-5 
acres) 

0 acres/miles reconnected  Need to 
accel-
erate 
pace 

Report side-channel reconnections in 
acres of wetted channel area (measured 
in August). Need system for tracking 
and compiling annual progress. Future 
side-channel projects will also need to 
include plans for post-construction 
monitoring.  

Currently meeting 50% of annualized 
target.  Need to encourage more 
projects to meet target. 
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Adaptive Management Notes 

Effectiveness:                   
1. % reconnected 
side-channel 
connection 
maintained 

SC/ 
ST 

Annual Annual Greater than 50% 
wetted and contains 
> 8 ppm DO in 
August after 5-
years. 

Less than 50% of 
new side-channel 
remains 
connected 
5-years after 
construction 

1. 100% reconnected 
side channel 
maintained for North 
Meander project. 

North meander, which connects the Stilly to 
Cook Slough:  100% of N Meander 
connection maintained.  

Yes Targets created for restoration projects, 
but need to have a mechanism for 
ensuring data is collected. This data will 
need to be collected for North Meander 
(SC) and Blue Slough (ST) projects. 
Future side-channel projects will also 
need to include plans for post-
construction monitoring. Need to 
measure and report DO.  

2. Juvenile density 
in summer and 
winter 

SC/ 
ST 

Annual Annual Greater than 50% 
published juvenile 
density values 

Less than 50% of 
published juvenile 
density in side 
channel 
after 5 years 

2. No data yet for 
juvenile density in 
summer and winter. 
North Meander 
monitoring plan 
developed; 
monitoring begins in 
2007. 

Monitoring results presented in the 2007 
"North Meander Fish Presence Monitoring 
Report" do not distinguish between summer 
and winter juvenile density. Sampling was 
conducted March through May 2007.  

Not 
known 

Request data collection and reporting 
distinguished between summer and 
winter flow conditions for future 
monitoring activities.  
Assumed values for published juvenile 
density are needed. 
ST does not have this data.    

Validation:                   

1. % backwater 
pool in newly 
restored side 
channels 

SC/ 
ST 

Annual Annual 1. % backwater pool 1. No increase in 
pool area 

1. No data yet >90% backwater pool Yes   

2. Juvenile 
Chinook salmon 
use of side-
channels 

SC/ 
ST 

Annual Annual 2. Juvenile Chinook 
salmon use of side 
channels 

2. Low level of use 
by juvenile 
Chinook salmon 

2. No data yet Sub yearling and yearling Chinook salmon 
were found at three separate locations in the 
North Meander. Usage by other salmonids 
and non salmonids was also observed. 
(North Meander Fish Presence Monitoring 
Report, 2007)  

Not 
known 

Same as above. Need to define "low 
level of use" to determine whether 
observations qualify as low, medium or 
high usage. 
    

3. Smolt 
production 
watershed wide 

SC/ 
ST 

Annual Annual 3. Smolt 
escapement 

3. Low # of natural 
smolts 3 years in a 
row 

3. No data yet Data not available until Winter 2008   Not 
known 

Consider removing this element from 
monitoring plan for purposes of 
floodplain connectivity validation.  
Consider focusing on juvenile Chinook 
use of side channels instead.  
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SEDIMENT                   

Implementation:                   
Landslides treated ST Annual Five 

years 
One landslide 
treated by 2009 
Second landslide 
treated by 2014. 

No permits by end 
of 
2008 or 2013 

Steelhead Haven 
was treated with 
wood crib wall and 
other features. 
Gold Basin – 30% 
design completed; 
implementation 
forestalled to collect 
data and further 
coordinate with 
Forest Service. 

No landslides treated in 2007, but Steelhead 
Haven treated in 2006.  

Yes Target of one landslide treated by 2009 
is now achieved. Next target is to treat 
second landslide by 2014. 
 
Potential interim targets include 
progress on design, permitting and 
funding. 

Miles unpaved 
forest roads on 
potentially 
unstable slopes 
restored or treated 

DNR / 
FS 

Annual Annual 10.6 miles/year 
forest road 
treatments 

Two consecutive 
years not meeting 
targets 

Forest road 
treatment data 
reported by FS, but 
not by DNR. Analysis 
of FS data 
completed. 

42.95 total miles of roads treated by Forest 
Service; however, some of this mileage was 
reported previously.  

DNR Denied Request.  Replied that they 
have no staff time to put toward this. 

Not 
known 

Work with DNR and Forest Service to 
review this monitorable and identify 
feasible alternatives.   

Miles forest road 
treated (new 
element)             

FS/ 
SCD 

Annual Annual
  

  Two consecutive 
years not meeting 
targets 

FS treated 7 miles in 
2005 (Little Deer 
Creek) and 2.5 miles 
in 2006 (Segelsen 
Road) 

7.6 mi of Forest Service road treated  Not 
known 

Continue to compile and use this data 
until other alternatives are adopted. 
Need to develop comparisons and 
triggers for any new monitorables.  

Miles of Road 
Maintenance and 
Abandonment 
(RMAP) 
treatments on 
private forestland 

DNR Annual Annual   Two consecutive 
years not meeting 
targets 

This is not reported 
by WRIA.  

DNR Denied Request.  Replied that they 
have no staff time to put toward this. 

Not 
known 

Work with DNR Olympia Office to get 
RMAP road treatment data reported 
annually by WRIA. Need to develop 
comparisons and triggers for any new 
monitorables. 

Fish passage 
improvements/rem
ovals 

DNR Annual Annual     Through 2006: 35 of 
202 fish passage 
problems 
improved/removed 
from list 

DNR Denied Request.  Replied that they 
have no staff time to put toward this. 

Not 
known 

Need to develop comparisons and 
triggers for any new monitorables. Note:  
TAG and parties providing data would 
need to be involved in establishing 
triggers.   
 
Need to decide whether to include these 
3 new elements in the monitoring plan.  
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Effectiveness:                   
% fines in 
spawnable gravel 
downstream from 
landslide 
treatments 

ST/ 
SC 

Annual Annual Meet Stillaguamish 
fine sediment 
criteria (STAG 
2000) by 2009. PFC 
criteria is <12% fine 
sediment that is 
<6.35 mm in 
spawning habitat 

Fine sediment 
does not meet 
standard by 2009 
(within 2-years 
after landslide 
treatment). 

Steelhead Haven 
monitoring proposed; 
fine sediment 
monitoring projects 
for North and South 
forks came on line in 
2006. 

The Tribe's study reports fines in Chinook 
redds below landslides and road treatments 

NA We are not currently monitoring the 
effectiveness of our treatments.  If we 
are not monitoring treatments, we have 
no way of knowing whether they are 
effective.   Consider the implications of 
not monitoring treatments and of 
combining the landslide and road 
treatment sediment metrics.  

% fines in 
spawnable gravel 
downstream from 
road treatments 

ST/ 
SC 

Annual Annual Meet Stillaguamish 
fine sediment 
criteria (STAG 
2000) by 2009. PFC 
criteria is <12% fine 
sediment that is 
<6.35 mm in 
spawning habitat 

Fine sediment 
does not meet 
standard by 2009 

Projects to determine 
% fines in spawnable 
gravel are being 
implemented by ST 
and SC over the next 
few years.  

The Tribe's study reports fines in Chinook 
redds below landslides and road treatments 

Not 
known 

See above 

Validation:                   
Sediment from 
landslides; fines in 
redds 

ST/ 
SC 

Annual Annual Meet Stillaguamish 
fine sediment 
criteria (STAG 
2000) within 5-years 
of treatment. 

Fine sediment 
criteria not met in 
downstream redds 
within 5 years after 
treatment 

North and South 
Fork fine sediment 
monitoring projects 
are being 
implemented; 
preliminary results to 
be reported in May 
2007. 

%fines (<.850mm) in redds at the time of 
Chinook emergence below landslide 
following treatment in 2007 = 8%;  in 2008 = 
6% 
 
% fines (< 6.3 mm) in redds at the time of 
Chinook emergence below landslide 
following treatment in 2007 = 26%;  in 2008 
= 19% 

Not 
known 

Is it possible to distinguish between 
sediment from landslides vs. sediment 
from roads? Review whether the 
monitorable for road and landslide 
sediments should be combined. Or, 
consider changing this validation 
monitorable to focus on egg to fry 
survival. 

Sediment from 
roads; fines in 
redds 

ST/ 
SC 

Annual Annual Meet Stillaguamish 
fine sediment 
criteria (STAG 
2000) within 5-years 
of treatment. 

Fine sediment 
criteria not met in 
downstream redds 
within 5 years after 
treatment 

Projects to determine 
% fines in spawnable 
gravel being 
implemented over 
next few years. 

South Fork sediment progress report says 
there are 20%-30% fines in artificial redds.  
It's unclear what percent is from roads vs. 
landslides, eroding banks, etc. 

Not 
known 
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LARGE WOODY DEBRIS                 

Implementation: 
Engineered log 
jams (ELJs) 
installed 

SC Annual 3-4 
years 

Annualized ten-year 
target is 5 ELJs/yr.  
Report progress 
Annual. Evaluate 
after first 3 years 
and again after 7 
years. 

3rd and 7th year 
totals do not meet 
target 

SC developing 
internal draft South 
Fork woody debris 
placement feasibility 
report, which will be 
completed in April 
2007.  ST secured 
funding for North 
Fork ELJ’s.   

0 engineered log jams installed by County in 
2007; 2 or more engineered log jams 
installed by Stilly tribe.  Funding for 2-4 ELJs 
received by SC from SRFB in 2008.  

No Annualized targets have not been met 
over the last two years.  

Effectiveness: 
% pool area 
(primary and 
backwater), pool 
frequency 

SC Annual Annual Increase pool area 
by at least 5% in 
Chinook habitat 
within 5 years. 

<5% increase in 
pool 
area in 5 years 

South Fork between 
Arlington and Granite 
Falls surveyed in 
2006, pool area and 
frequency measured 
(SC) 28.7% (v.27.5% 
in 2002).  

No physical habitat measurements made in 
area of ELJ installations.  

Not 
known 

Recommend change evaluation 
frequency to 5 years.  

Validation: 
Juvenile Chinook 
density in and 
around log jams 

ST Annual Annual Increase in juvenile 
density in and 
around log jams 
compared to pre-
restoration 
densities. 

No increase 28 debris jams 
installed in Higgins 
Creek (ST) are being 
monitored for 
effectiveness, results 
will be made 
available. 

No data available from ST. Not 
known 

Expand this validation monitoring to 
other existing and/or future ELJs and 
encourage pre-construction juvenile 
density recorded to create baseline.  
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ESTUARY/NEARSHORE                 

Implementation:                   

1. Leque Island 
and The Nature 
Conservancy 
(TNC) properties 
restored to tidal 
influence 

ST Annual Five 
years 

Restoration of tidal 
influence at Leque 
Island and TNC 
properties by 2010 

1. No tidal 
influence restored 
to either Leque 
Island or TNC 
property by 2010 

1. Leque Island 
feasibility and 
engineering design 
work ongoing, 
including 
hydrodynamic 
modeling of 
interconnection 
between Skagit Bay 
and Port Susan. TNC 
completed permit 
level design. Both 
designs >30%. 

The Port Susan Bay estuary TNC restoration 
project received funding from ESRP for final 
design and permitting. Our contract with 
ESRP was just recently finalized, and we are 
planning to have final design and permitting 
completed by Dec 2009.  

Yes Target is restoration of tidal influence at 
Leque Island and TNC properties by 
2010. Construction is funded for Leque 
Island. TNC seeking construction 
funding. 

2. River delta log 
jams installed 

ST Annual Five 
years 

Install at least one 
delta log jam by 
2010 

2. No log jams 
installed by 2010 

2. One attempt made 
to install; planning 
underway for second 
try (ST). 

TNC attempted to install a river delta log jam 
in 2007, but it did not work out well. No other 
installations are scheduled.  TNC study is 
underway to learn more about ecological 
function of large wood in the estuary. 

Partial Additional feasibility work and funding 
needed.  
Success of log jam installed 
problematic.  

Effectiveness:                   
1. Acres of salt 
marsh habitat 
restored 

ST Annual Five 
years 

60 acres salt marsh 
restored for Leque 
Island and 40 acres 
for TNC by 2010. 

Target not 
achieved. 

1. NA; projects still in 
design phase. 

Project is still in design phase. NA Review status of design and permitting 
in 2009. 

2. Acres of salt 
marsh created 

ST Annual Five 
years 

Target is 60 acres 
created for delta log 
jams by 2010. 

Target not 
achieved. 

2. NA; project still in 
feasibility phase 

Project is still in feasibility phase. No Salt marsh creation unlikely by 2010.  
Review and revise project and targets. 

Validation: 
Juvenile density in 
restored or 
created salt marsh 

ST Annual Five 
years 

Greater than 50% of 
published juvenile 
density. 

Less than 50% of 
published juvenile 
density within 3 
years of 
restoration 

NA; no salt marsh 
has yet been 
restored in the 
Stillaguamish 
estuary. 

N/A NA Encourage project sponsors to seek 
funding in construction grant 
applications to support juvenile density 
monitoring. 
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CRITICAL AREA REGULATIONS (CAR)           

Implementation:  
CAR updated 

SC Annual Legal due 
date 
(12/31/04) 

CAR updated   In process; expected May 
2007 

CAR has been updated Yes    

Effectiveness:                   

Near-stream Total 
Impervious Area 
(TIA) acres 

SC Every 3-
5 years 

Every 3-5 
years 

Less than 3% 
increase in 
TIA in 5 years 

>3% increase 
in TIA in 5 
years 

1991, 2001 land cover 
analyzed; 2006 land cover is 
currently being analyzed 

2006 land cover analyzed (Purser and 
Simmonds, 2008). Lower SF Stillaguamish, 
Lower Stillaguamish, Port Susan Drainages, and 
Portage Creek all added more than 4.5% TIA 
since 1991. PSD added more than 4% since 
2001. 

No Adaptive management 
response should be 
discussed and considered. 

Wetland acres SC Every 3-
5 years 

Every 3-5 
years 

No net loss >3% net loss of 
wetland acres 
in 5 years 

1991, 2001 land cover 
analyzed; 2006 land cover is 
currently being analyzed 

Snohomish County CAR monitoring project 
came on line. Data collected 2008. Hi-res 
imagery will allow assessment of wetlands. 

No Use CAR monitoring data. 

Validation: 
Near-stream % 
forest cover 

SC Every 3-
5 years 

Every 3-5 
years 

No net loss Loss of mature 
evergreen and 
medium 
evergreen 
forest cover in 
near-stream. 

1991, 2001 land cover 
analyzed; 2006 land cover is 
currently being analyzed 

Analysis of 2006 land cover indicates that all 
near-stream areas of subbasins have lost more 
than 5% adjusted total subbasin forest cover 
from 2001-6 except Boulder River, PSD, Lower 
Still. Comparing 2006 with 1991, Church Creek, 
F-S, Jim Cr., LCC, Lower NF, Lower SF, Middle 
NF, PSD, Squire Cr., Still. Canyon, UCC, and 
Upper Pilchuck Cr. have all lost more than 15% 
forest cover (i.e., 1% per year average)  

No There appears to be a 
clear trend of decreasing 
mature forest cover. 
Adaptive management 
response needed.  

COMPREHENSIVE GROWTH MANAGEMENT PLAN (COMP. PLAN)     [no Validation Monitoring]   

Implementation:  
Comp. Plan 
updated 

SC Annual Legal due 
date 
(12/31/04) 

Comp. Plan 
updated 

  SC Comp. Plan updated in 
2006 

  Yes   

Effectiveness:                    

Near-stream acres 
in forest land 
cover types 

    Every 3-5 
years 

No net loss >3% loss of 
forest land 
cover in 5 
years 

1991, 2001 land cover 
analyzed; 2006 land cover is 
currently being analyzed 

Analysis of 2006 land cover indicates that all 
near-stream areas of subbasins have lost more 
than 5% adjusted total subbasin forest cover 
from 2001-6 except Boulder River, PSD, Lower 
Still. Comparing 2006 with 1991, Church Creek, 
F-S, Jim Cr., LCC, Lower NF, Lower SF, Middle 
NF, PSD, Squire Cr., Still. Canyon, UCC, and 
Upper Pilchuck Cr. have all lost more than 15% 
forest cover (i.e., 1% per year average)  

No There appears to be a 
clear trend of decreasing 
mature forest cover. 
Adaptive management 
response needed.  
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Notes 

Wetland acres SC Every 3-
5 years 

Every 3-5 
years 

No net loss >3% net loss of 
wetland acres 
in 5 years 

  Not available  No Need new plan to monitor 

SHORELINE MANAGEMENT PLAN (SMP)             

Implementation:  
SMP updated 

SC Annual Legal due 
date 
(12/31/05) 

SMP updated   In process; to be submitted to 
Ecology upon completion of 
CAR update; Ecology’s 
public process lasts 3-6 
months; final test is Growth 
Hearings Board after Ecology 

SMP has been updated (2007) Yes Complete. Consider 
discussion among TAG 
regarding follow-on 
monitoring elements 
related to SMP update. 

Effectiveness:  
Bank hardening 
length in priority 
reaches 

SC Annual Annual Less than 3% 
increase in 
bank 
hardening in 5 
years 

>3% increase 
in 5 
years 

2006 activities: Steelhead 
Haven landslide precipitated 
the emergency construction 
of approximately 700 feet of 
rocked bank armoring.  

300 additional feet of revetment in the mainstem 
Stillaguamish on the left bank just above I-5 
bridge; about 100 feet of rock toe downstream of 
the Marten Creek confluence with the South 
Fork Stillaguamish River; and about 100 feet of 
revetment at the upstream end of Gold Basin 
campground on the South Fork. These locations 
are all in priority reaches, EDT reaches, and 
Chinook salmon habitat.  

Not 
known 

Needed to calculate %. 

Validation: 
% 
hydromodification 

SC Annual Annual No net 
increase 

Increase in % 
modification 

Bank conditions measured 
during large river survey of 
lower South Fork 2006. % 
Modification is slightly 
reduced from 2002 data. This 
is thought to be related to 
high flow events (2003). 
Recent hydro-modifications 
in NF include Swede 
Heaven, Hazel Hole, and 
Steelhead Haven. 

3.82% 
This is average of % hydromodification that 
occurred in 2007 in the Lower Pilchuck EDT 
reaches 1, 2, and 3. 

No Adaptive management 
discussion warranted. 
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FOREST PRACTICES REGULATIONS, DNR, HCP, AND NORTHWEST FOREST PLAN     [no Implementation Monitoring] 

Effectiveness:                   

Subbasin % forest 
cover 

SC Annual Annual No net 
increase in 
historically 
forested 
portion of sub-
basin covered 
in immature 
forests (less 
than 20 years 
old). 

> or = 10% of 
historically 
forested 
portion of sub-
basin 
< 20 years old. 

2001 land cover analyzed; 
2006 land cover is currently 
being analyzed 

2006 land cover analysis (Purser and 
Simmonds, 2008) indicates that all subbasins 
have greater than 10% of historically forested 
portion of subbasin < 20 years old except 
Boulder River subbasin 

No There appears to be a 
clear trend of decreasing 
mature forest cover. There 
is a need for an adaptive 
management discussion. 
This element appears to 
have been modified since 
the Recovery Plan was 
developed, which calls for 
% hydrologically mature 
forest. 

Road density SC Every 3-
5 years 

Every 3-5 
years 

Maintain less 
than 2.0  road 
miles/sq.mil in 
any basin 

 > 2.0 road 
miles /sq. mi. 
in any basin 

Not measured at this time. Three subbasins have a road density at or below 
the target: Boulder River, Squire Creek and 
Upper South Fr Stillaguamish. Road densities in 
these subbasins range from 1.16 to 1.59 roads 
miles/sq mi.All other subbasins have road 
densities above 2 road miles/sq.mi. Density in 
entire WRIA 5 is 3.5 mi/mi2 

No Adaptive management 
discussion warranted. 

Miles of road on 
potentially 
unstable slopes 

SC Every 3-
5 years 

Every 3-5 
years 

no new roads 
on unstable 
slopes. 

any new roads 
built on 
potentially 
unstable 
slopes 

  138.10 mi road total on unstable slopes (DNR, 
2006) compares unfavorably with 124.33 (DNR, 
2002; SIRC, 2005)  

No Nearly 14 miles of new 
road on unstable geology 
and steep slopes indicates 
a need for adaptive 
management 

Validation: 
Subbasin % forest 
cover  

  Every 3-
5 years 

Every 3-5 
years 

No net 
increase in 
historically 
forested 
portion of sub-
basin covered 
in immature 
forests (less 
than 20 years 
old).  

    2006 land cover analysis (Purser and 
Simmonds, 2008) indicates that all subbasins 
have greater than 10% of historically forested 
portion of subbasin < 20 years old except 
Boulder River subbasin 

No Review indicator and 
baseline. 
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HYDRAULIC CODE    [no Validation Monitoring]             

Implementation:                   

1. # projects 
constructed 
without required 
Hydraulic Project 
Approval (HPA) 
permit 

WD
FW 

Annual Annual 1. # projects 
constructed 
without 
required 
Hydraulic 
Project 
Approval HPA) 
permit 

  2006 activities: Steelhead 
Haven landslide precipitated 
the emergency construction 
of approximately 700 feet of 
rocked bank armoring. 

No data provided.  Not 
known 

Need to work with WDFW 
to determine process for 
getting this data. 

2. % hardened 
bank in EDT 
reach, under 
HPAs 

      2. % hardened 
bank in EDT 
reach under 
HPAs 

  2006 habitat survey of Lower 
South Fork indicates that 
there was some loss of 
hardened bank in these 
reaches likely due to high 
flow events (2003?). 

No data provided.  Not 
known 

Same as above 

Effectiveness: 
Feet of hardened 
bank allowed in 
Chinook salmon 
reaches 

SC Annual Annual No net 
increase 
inhardened 
bank 

Net increase in 
hardened bank 

2006 activities: 700 feet 
(Steelhead Haven)   

300 additional feet of revetment in the mainstem 
Stillaguamish on the left bank just above I-5 
bridge; about 100 feet of rock toe downstream of 
the Marten Creek confluence with the South 
Fork Stillaguamish River; and about 100 feet of 
revetment at the upstream end of Gold Basin 
campground on the South Fork. These locations 
are all in priority reaches, EDT reaches, and 
Chinook salmon habitat. 

No Adaptive management 
discussion warranted. 

TEMPERATURE TOTAL MAXIMUM DAILY LOAD (TMDL)  [no Validation Monitoring]         

Implementation:  
TMDL water 
quality cleanup 
plan completed 

DOE Annual Legal due 
date 

TMDL water 
quality 
cleanup plan 
completed 

  Draft implementation plan 
distributed March 2007. 

Yes. The Stillaguamish Multiparameter TMDL 
Implementation Plan 

Yes Consider discussion 
among TAG regarding 
follow-on monitoring 
elements related to TMDL 
Implementation. 
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Effectiveness:  
Stream 
temperature (7-
day running 
average high) 

DOE Annual Five years 

  

  Not analyzed. ID # 05A070 - Stillaguamish R nr Silvana: 20.3 
deg C;  ID #05A090 - SF Stillaguamish @ 
Arlington: N/A for 2007; ID # 05A110 - SF 
Stillaguamish nr Granite Falls: 18.1 deg C; ID # 
05B070 - NF Stillaguamish @ Cicero: 19.6 deg 
C; Id # 05B110 - NF Stillaguamish nr Darrington: 
17.3 deg C 

TBD Baseline numbers (pre-
TMDL) could help to track 
progress  

HABITAT DESIGNATED FOR CONSERVANCY     [no Validation Monitoring]       

Implementation:  
Acres of habitat 
conserved 

CLC Annual Annual 10-year goal: 
1445 acres 
acquired. 
Annualized 
target: 144.5 
acres/year  

  Squire Cr. Property acquired 
(ST); 57 acres protected 
through floodplain 
conservation easement 
(Arlington). Arlington reports 
that Type 3 stream buffers 
increased from 60 to 100 feet 
on each side of the stream 
(approximately 93 acres).    

104 acres. CLC acquired no land in 2007. 104 
acres at Pilchuck Creek purchased by ST.  

Not 
known 

Adaptive management 
discussion may be 
warranted. Discuss how to 
treat protection of habitat 
as a result of buffer 
increases in the 
calculation of acres of 
habitat conserved. 

Effectiveness:                   
Subbasin % forest 
cover 

    Every 3-5 
years 

No net loss     2006 land cover analysis (Purser and 
Simmonds, 2008) indicates that all subbasins 
have greater than 10% of historically forested 
portion of subbasin < 20 years old except 
Boulder River subbasin 

No  Baseline numbers needed. 
Adaptive management 
discussion may be 
warranted. 

Wetland acres     Every 3-5 
years 

No net loss >3% net loss of 
wetland acres 
in 5 years 

  Not available  Not 
known 

Same as above. 
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Table 3.  Harvest Monitoring 
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Target Trigger 2006 Activities 2007 Activities  
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Adaptive Management Notes 

Implementation:                   

Targeted % or 
number of fish 
harvested 

ST Annual Annual 25% - maximum fraction of 
the production from any 
brood year that is allowed 
to be removed by all 
sources of fishery-related 
mortality. 

Two consecutive 
years of exceeding 
target % 

~5% mortality related to 
harvest and escapement 
(2001; last year for which there 
is data); 30% targeted harvest 
(2001) 

12.3% No WDFW is 3 years behind 
inputting data; information 
reported for 2007 is from 2004. 
It is assumed that targeted is 
from sport fishing. 

Incidental % or 
number of fish 
harvested 

ST Annual Annual Two consecutive 
years of exceeding 
target % 

Unknown if Stillaguamish 
Chinook salmon are caught 
incidentally. 

16.0%   It is assumed that incidental is 
from commercial fishing. 

Canada % or number 
of fish harvested 

ST Annual Annual Two consecutive 
years of exceeding 
target % 

4.9% (net and troll; 2001) 12.7% (2004)   

 

Effectiveness:                   

Adult escapement ST Annual Annual 81.3% escapement  
Critical escapement 
threshold = 650 spawners 

Two consecutive 
years of not meeting 
annualize progress 
toward target 

30% harvest (2001); 
escapement 64.3% (2001) 

779 Total:                                              
South Fork, Pilchuk 
& mainstem - 40 
North Fork -739 

Not 
known 

Percent escapement needs to 
be calculated. 

Canada % or number 
of fish harvested 

ST Annual Annual Target for Canada harvest 
not specified. 

Two consecutive 
years of exceeding 
target % 

4.9% (net and troll; 2001) 12.7% (2004) Not 
known 

Consider changing monitoring 
element to Total Exploitation 
Rate 

Validation:                   

Harvest % ST Annual Annual 25% 1. Two consecutive 
years of exceeding 
harvest ceiling 

30% harvest (2001); 
escapement 64.3% (2001) 

28.3% No   

Adult escapement ST Annual Annual 81.3% escapement  
Critical escapement 
threshold = 650 spawners 

2. Two consecutive 
years of not meeting 
adult escapement 
targets 

30% harvest (2001); 
escapement 64.3% (2001) 

779 Not 
known 

Percent escapement needs to 
be calculated. 
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Table 4.  Hatchery Monitoring 

Monitoring Element 

L
ea
d
 

A
g
en

cy
 

R
ep

o
rt
in
g
 

F
re
q
u
en

cy
 

E
va
lu
at
io
n
 

F
re
q
u
en

cy
 

Target Trigger 2006 Activities 2007 Activities  

O
n
 T
ra
ck
?
 

Adaptive 
Management 

Notes 

Implementation:                   
Portion/geographic 
distribution of population 
selected for 
conservation hatchery 
program 

ST Annual Annual < 25% of a run will 
be used for 
broodstock 
annually  

Less than 80% of run 
time or geography 
selected for program 

Program broodstock is collected 
from pools; they are assumed to 
represent the natural characteristics 
of the population based on 
collection of program spawners 
throughout the assumed range of 
NF stock. 

Program broodstock is collected from 
pools; they are assumed to represent 
the natural characteristics of the 
population based on collection of 
program spawners throughout the 
assumed range of NF stock. 

Not 
known 

Need data 

Number and size of 
smolts released 

ST Annual Annual 220,000 smolts 
released 

Two consecutive 
years of not meeting 
minimum smolt 
release numbers 

233,673 BY (brood year) 2005 
Chinook smolts released. Overall 
survival was 70%.   

259,948 BY 2006 Chinook smolts 
released with an overall survival of 
68%. There was also an experimental 
release of 8,092 BY 2005 yearlings. 

Yes   

Effectiveness:                   

Egg to release survival 
(%) of hatchery fish 

ST Annual Annual 70% egg-to-
release survival 

< 70% survival 70% egg-to-release survival (BY 
2005) 

75% Yes   

Size distribution, 
outmigration timing of 
hatchery and natural 
juveniles 

ST Annual Annual No statistical 
difference in size 
distribution or 
timing 

Statistically significant 
difference in size 
distribution or 
outmigration timing 

BY 2005 hatchery smolts were 
again larger than natural smolts; 
migration timing nearly identical. 

Hatchery smolts were again larger than 
natural smolts; migration timing nearly 
identical. 

Partially Action needed to 
equalize 
hatchery/natural 
smolt size. 

Age and sex 
composition, time and 
area of spawning of 
returning hatchery and 
natural adults 

ST Annual Annual No statistically 
significant 
difference in age 
or sex composition 
or time of 
spawning or area 
of spawning 

Statistically significant 
difference in age or sex 
composition or time of 
spawning or area of 
spawning between 
hatchery-origin and 
natural-origin adults 

4 -year old fish made up 73% of wild 
spawners; age composition of 
hatchery origin (HOR) and natural 
origin (NOR) spawners was similar; 
43% of spawners were males, not 
distinguished for HORs, NORs;  
timing and areas of spawning of 
HORs and NORs displayed no 
significant differences; 48% of 
spawners were HORs. 

Age/sex comp not available.  Provided 
HOR vs. NOR data for Chinook.    
Expanded HOR = 401 of which 93% 
were of Stilly origin. 
Expanded NOR = 378 of which 95% 
were of Stilly origin. 
 
HOR = Hatchery Origin Return 
NOR  Natural Origin Return 

Not 
known 

Metric is valid for 
existing monitoring 
program, but finding 
time to analyze the 
spawning ground 
data available by 
reach in the N. Fork 
is an issue. 

Validation:                   

Relative productivity of 
natural spawners 
versus hatchery fish 

ST 4-5 years 4-5 years >2.0 returning 
adults to hatchery 
spawner 

Conservation hatchery 
does not increase 
composite North Fork 
population for 3 
consecutive years 
and hatchery fish do not 
return with >2.0 natural 
spawner to hatchery 
spawner survival rate 

See 2007  The metric cannot be evaluated until 
BY 2002 Chinook coded wire tag data 
is available.  ST reverted back to both 
adipose clipping and CWT that year.  
Updated information should be 
available in the 2010-2011 time- frame. 

No BY 2005 
productivity will be 
reported in 2011. 
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Monitoring Element 
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Adaptive 
Management 

Notes 

Periodic DNA 
monitoring of the 
hatchery component 
and naturally 
spawning component 
of the North Fork 
population 

ST 4-5 years 4-5 years No significant 
changes in genetic 
compositionof 
hatchery vs. from 
naturally spawning 
component within 
4 years 

Genetic compositionof 
hatchery component 
changes significantly 
from naturally spawning 
component within 4 
years 

DNA samples collected from BY 
2004 HOR and NOR have been run 
by NOAA Fisheries, but there has 
been no analysis to date. No genetic 
samples were collected in 2006. 

No genetic samples were collected in 
2007.  

Not 
known 

Monitoring and 
analyses are not on 
track.  Determine 
what needs to 
happen to get 
analyses done.  

 


