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


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






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
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


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









 

















       





      







   







 






































































































• 

• 

• 

• 

 























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





 

























 



















 

















 



















 



















 

































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




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



































































     



 


   








   

   

   

   

   

   




   




  

   



  

   


   

   

   






   

   
   



  




  









   



   

   

   

   



    





  

 




  

  


  

     








  








  





















































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



































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






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
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


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
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
































    



































  










































 




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




 

 




















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





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 

 


















 

 
















 

 






















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





 

 














 

 














 

 












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




 












 


 















 























 









 





 

 


















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







































http://www.fws.gov/oregonfwo/Species/PrairieSpecies/
http://www.co.benton.or.us/parks/pcs/index.php
http://www.epa.gov/mrlc/nlcd-2006.html
http://www.epa.gov/wed/pages/ecoregions/ecoregions.htm


Marys River Viability Analysis

Target Attribute Indicator Measure Status

Desired 
Future 
Condition Poor Fair Good Very Good Source & Notes

Coastal Cutthroat 
Trout

>1+
relative density per 
unit area

mean >1+/sq m 
per wadeable 
stream

Poor to 
fair TBD 0-0.1/sq m 0.2-0.3/sq m 0.3-0.4/sq m 0.4-0.7/sq m

Preliminary rankings, based 
on S. Trask best expert 
judgment; snorkel survey.  

>1+
relative density per 
unit area

mean >1+/sq m 
per non-wadeable 
stream TBD Electrofishing; less frequent.

Stream systems 
(channel, riparian, 
floodplain & 
wetland)

water quality temperature regime

7-day moving 
mean of daily max 
temperature TBD TBD

>12 days with 7-day 
moving mean of max 
temp > 18C >7 and <12 >1 and <7

no days with 7-day 
moving mean of max 
> 18C

City monitoring data, MRWC 
past assessments, RBA 
temperature loggers

water quality dissolved oxygen TBD TBD daily low <4 ppm daily low 4-6 ppm daily low 6-8 ppm daily low >8 ppm
water quality dissolved N TBD TBD > 1000 ug/L < 750 ug/L USEPA EMAP 
water quality dissolved P TBD TBD > 100 ug/L < 25 ug/L USEPA EMAP 

water quality bacteria # E.coli/ml TBD TBD
>406 E. coli/ml, 
single sample

30day log mean 
<126 E. coli/ml DEQ bacteria standards

water quality turbidity TBD TBD > 25 NTU 5-25 NTU 2-5 NTU <2 NTU USEPA EMAP 
instream habitat 
quality and quantity pool frequency TBD TBD initial estimate from RBAs

instream habitat 
quality and quantity

pool quality--
complexity, depth, 
surface area, cover TBD TBD initial estimate from RBAs

instream habitat 
quality and quantity

substrate size 
composition, basalt 
headwaters

Wolman pebble 
count TBD TBD <30% gravel, cobble 30-50% 50-70% >70%

instream habitat 
quality and quantity

substrate size 
composition, 
sedimentary 
headwaters

Wolman pebble 
count TBD TBD

instream habitat 
quality and quantity level of incision TBD TBD initial estimate from RBAs?

flow regime summer stream flow

mean & variance 
of summer base 
flow TBD

TBD based 
on past 
gauge data 
& local 
knowledge

flow regime
fall-spring water 
retention

mean & variance 
of winter peak 
flow TBD ditto

floodplain interaction
off-channel habitat 
quantity, winter m/100 m TBD TBD

riparian vegetation shade density
densiometer 
readings TBD TBD

riparian vegetation canopy composition
avg proportions 
per reach TBD TBD EPA data? DEQ?

riparian vegetation buffer width
avg width per 
reach TBD TBD

riparian vegetation

presence of invasives:  
knotweed, ivy, 
nightshade checklist TBD TBD

riparian vegetation

beaver spp 
component--vine 
maple, cascara, alder, 
etc. checklist TBD TBD

anthropogenic 
disturbance checklist for pres/abs

mean # of 
disturbance 
types/100 m TBD TBD >2 0.5-2 <0.5 0

modified from Kaufmann 
(USEPA)

biotic integrity fish assemblage IBI ?? TBD TBD <40 40-60 60-80 >80

Whittier et al. 2007b; note 
P/F/G/VG would be based on 
various %tiles of reference 
sites scores these are 
placeholders

biotic integrity insect assemblage IBI ?? TBD TBD <40 40-60 60-80 >80

USEPA EMAP: classes to be 
based on %tiles from 
reference site scores

biotic integrity
insect assemblage 
tolerance index TBD TBD >5 4 to 5 2 to 4 <2

Whittier et al. 2007a; Whittier 
& Van Sickle (in 
review);classes to be based on 
%tiles from reference site 
scores

biotic integrity
% non-native fish 
individuals TBD TBD >10% 1-10% <1% 0

Whittier et al. 2007b;classes 
to be based on %tiles from 
reference site scores

WETLAND 
SYSTEMS

extent by type
periodic orthophoto 
assessment acres/HUC7 TBD TBD

water retention

% decrease in winter 
peak flows at stream 
gauges as above TBD TBD

UPLAND PRAIRIE 
& SAVANNA

status from County, USFWS, 
IAE?

Upland Prairie & 
Savanna habitat quality-area

acres of upland 
prairie and savanna 
hosting Benton 
County Prairie 
Conservation 
Strategy species

% increase (acres) 
within 2 km of 
existing Fender's 
blue butterfly 
habitat or 1.5 km 
from existing 
Taylor's 
checkerspot 
habitat TBD TBD

Wet Prairie habitat quality-area

Acres of wet prairie 
habitat hosting 
Benton County 
Prairie Conservation 
Strategy species

% increase (acres) 
of wet prairie TBD TBD

status from County, USFWS, 
IAE?

Oak Woodland habitat quality-area
Acres of oak 
woodland habitat

% increase (acres) 
of oak woodland 
in patches of >10 
acres  hosting 
Benton Co Prairie 
Cons Strategy 
species (i.e. Acorn 
woodpecker, 
Western Gray 
squirrel) TBD TBD

NEIGHBORHOOD 
OWNERSHIP own data 

trust

% increase in 
landowners 
demonstrating a change 
in attitude toward 
restoration programs TBD TBD less than10% 10-20% 20-30% over 30%

ecological 
understanding

% increase in 
landowners 
demonstrating a change 
in understanding of or 
behavior toward 
ecological concepts TBD TBD less than10% 10-20% 20-30% over 30%



Marys River Watershed Council
ACTION PLAN

3/23/10

Strategy Type Basis & Assump2ons
Marys River Model Subwatersheds 

Summary Sta2s2cs
Geomorphic Opportuni4es: LWD & Graded 
Riffles (mi/km)

Based on Rapid BioAssessments.  RBAs to be completed 2010 for 
Greasy and Other TumTum 22.34 mi (35.95 km)

Geomorphic Opportuni4es:  channel 
reconnec4on, alcoves (acre/ha) Based on RBAs where completed. 25.0 acres (10.1 ha)

Poten4al Barrier Projects (#)
Based on Benton County Fish Passage Inventory and RBAs.  Only 
priority barriers called out in RBAs are noted here. 28

Poten4al Riparian Revegeta4on (acre/ha)
Based on RBAs where completed.  Buffered linear distance at 50' and 
100' to determine range. 174.6‐349.84 acres (70.66‐141.58 ha)

Poten4al Fencing Projects (mi/km) Based on RBAs where completed. 2.5 mi (4.3 km)
Poten4al Invasive Control (mi/km) Based on RBAs where completed. 5.23 mi ( 8.42 km)

Poten4al Upland Projects: Oak Woodland, 
Savanna, Prairie (acres/ha)

To be determined by Greasy Creek RBA and outreach.  Greasy Cr is a 
priority prairie restora4on area for Benton County and USFWS TBD

Poten4al Wetland Restora4on (acres/ha) Based on RBAs where completed.  Used 30' buffer for area calcula4on. 30.4 ac (12.3 ha)
Poten4al Pond/Reservoir Remedia4on (#) Based on RBAs where completed. 7
Flow Opportunity unchanged from BEF data
Landowner Status Expert judgment, Outreach Coordinator

Project, ongoing or funded 68
Favorable  183
Interested 38

No Access (RBA) 17
Unknown (largely upland forest) 179

Projec2on:  NAD_83_OregonStatewide_Lambert_Feet_Intl
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Marys River Model Watershed Proposal 
GIS Layer Development Methods and Criteria 

 
For the purposes of restoration, our geographic emphasis is on 1-2% gradient reaches which, 
given increased hydraulic roughness due to log or boulder placements, have the greatest potential 
to respond favorably with an increase in channel complexity, including increased sinuousity and 
aggradation of the streambed to reduce channel incision.  If efforts to increase channel 
complexity are successful, we hypothesize that there will be an increase in in-stream water 
storage capacity, and floodplain connectivity will also improve, increasing the potential for 
winter off-channel flow storage.  We further hypothesize that increased fall-spring water storage 
will improve base flows in these reaches and downstream, during the summer low flow or “pinch 
point” for coastal cutthroat trout.  Increased base flow will, in turn remediate summer water 
temperature stress on trout and other coldwater fishes. These1-2% stream segments provide 
critical rearing reaches for both resident and fluvial cutthroat trout, and these restoration 
activities may have a direct benefit for them by expanding summer and winter rearing habitats 
and improving habitat quality.  Upstream-downstream fish passage for all age-classes of 
cutthroat trout is also a key focus. 
 
The primary source of data for MRWC prioritization of restoration actions is field notes obtained 
during Rapid BioAssessment snorkel inventories by Karen Fleck Harding (KFH Consulting 
LLC) and Steve Trask (BioSurveys LLC).  Snorkel inventories are conducted during summer 
low water (high temperature) to determine coastal cutthroat trout O. clarki and rainbow/steelhead 
O. mykiss distribution and relative abundance, based on a 20% subsample of pools.  This 
information provides evidence regarding the best habitat “anchors” for cutthroat trout 
populations in each subwatershed, and information about barriers to juvenile and adult migration.  
Other quantitative information collected includes water temperature (June-August), pool cover, 
and water visibility.  Qualitative data is collected regarding riparian canopy cover, land use, and 
geomorphic limitations and opportunities for improving watershed function.  Surveys target 
wadeable streams with sufficient visibility to reliably conduct a snorkel survey, and continue 
upstream until diminishing flow and/or pool surface area make snorkeling impractical (1st-3rd 
order streams, with majority 2nd order).  There is not yet a formal protocol for this cutthroat 
“limiting factors” analysis, and not all of this information can be derived from the standard RBA 
snorkel inventory.  BioSurveys LLC is also one of our principal contractors for project design, 
and some of our action plan priorities reflect multiple site visits to determine optimal project 
sites and activities. 
  
The next four pages describe 1) the quantitative or qualitative data used to assess locations and 
project potential; 2) the criteria used to select locations for the MRWC opportunites map; and 2) 
how the locations of 10-year Priority Actions were chosen for the GIS layer.  The Marys 10-Year 
Action Plan will be revised on the basis of RBAs (Summer 2010) and follow-up landowner 
design visits to be conducted the following fall, winter and spring. 
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Barrier replacement or remediation 
• Data 

1) Benton County Fish Passage Habitat Inventory 
2) RBA snorkel survey and field notes 

• Criteria: 
o Opens access to significant juvenile rearing habitat, winter slackwater refuge from 

high flows and/or adult fish habitat (thermal refugia, spawning grounds) 
upstream/downstream, in terms of quantity and quality 

o If winter adult access to spawning grounds is the primary objective and the 
passage barrier is small (<6-8”), consider backwatering with log placement or 
graded riffles 

o Landowner interest 
• 10-Year Proposed Action:  

All barriers identified in RBA snorkel inventories to date 
 

Channel complexity – LWD placements and graded riffles 
• Data:  Anchor habitat areas identified in RBA snorkel surveys, ODFW Aquatic Habitat 

Inventory (1992; Beaver Cr only), and subsequent site visits 
• Criteria: 

o Channel not too incised (<4-6 ft?) for gravel aggradation to reconnect channel to 
floodplain 

o Channel gradient between 1 and 2% 
o Low, broad floodplain surface on at least one side of the channel 
o Reach is relatively unconstrained, affording opportunity for lateral channel 

expansion or movement 
o Riparian trees available to anchor log placements 
o If no riparian trees available and/or channel is very incised (>6’), graded riffles 

are an option  
o Landowner interest 

• 10-Year Proposed Action: 
All sites highlighted in Rapid BioAssessment recommendations for log placements were 
included in the Plan.   

 
Floodplain reconnection 

• Data:  Locations identified during Rapid BioAssessments and subsequent site visits 
• Criteria: 

o Presence of historic side channel or alcove, and/or presence of seep/spring 
o Geomorphic position in the landscape, probability of winter inundation in the 

absence of LWD augmentation if stream were fully functional 
o Potential to backwater stream channel with log placement or graded riffle, to 

ensure floodplain inundation in winter mean high water events 
o Soil type suitability for bank stability 
o Opportunity to augment site with riparian plantings to shade off-channel habitat 

and increase bank stability 
o Landowner interest 
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• 10-Year Proposed Action: 
All sites highlighted in Rapid BioAssessment recommendations for log placements were 
included in the Plan 

 
Wetland restoration 

• Data:  Field and orthophoto evidence of historic off-channel wetlands and swales 
• Criteria: 

o Opportunity to store winter flows off-channel, with no surface connection to 
channel, for slow summer hyporheic release into the channel 

o Hydric soils 
o Presence of ash and other wetland plants in area 
o Potential to de-link drainage ditches and tile lines from stream 
o Landowner interest 

• 10-Year Proposed Action: 
1. All sites highlighted in RBAs and flagged in subsequent field visits 
2. This is a new project type for MRWC, and we expect to learn from our fellow 

Councils in the WMWP and from our own experience 
 
Riparian plantings for shade, bank stabilization, beaver forage, and long-term LWD 
recruitment  

• Data:   
1. TMDL shade differential data was reviewed and rejected, due to a) inaccuracy 

based on visual examination relative to field knowledge; b) analytical results 
emphasized agriculturally-dominated lowlands, a second-tier priority for MRWC 
after 1-2% gradient streams, and 3) emphasis on shade function only.   

2. Primary data used in our mapped depiction of priorities was field notes obtained 
during Rapid Bio-Assessment snorkel inventories. 

• Criteria: 
o Local stream temperature in July/August 
o Visual observation of lack of effective canopy cover 
o Geomorphic characteristics appropriate for conifers as well as deciduous trees and 

shrubs, to provide eventual LWD source 
o Need for beaver forage material, as demonstrated by denuded former beaver flats 

and known beaver presence 
o Need for riparian plantings as component of bank stabilization projects 
o Higher priority if paired with floodplain reconnection or channel complexity 

project 
o Landowner interest 

• 10-Year Proposed Action: 
1. All sites noted in RBA snorkel inventories for riparian planting were included 

in our 10-year mapped priorities, 
2. Streams were buffered at 50 and 100 ft to reflect the probable variation in 

planting widths.   
 



 

 4 

Riparian fencing 
• Data:  RBA field notes and subsequent site visits 
• Criteria: 

o Livestock present on site 
o Known elk presence 
o Potential jeopardy to riparian plantings 
o Landowner interest 

• 10-Year Proposed Action: 
Priority fencing sites are an element of larger, more complex floodplain reconnection, 
bank stabilization and riparian planting projects.  

 
Streambank stabilization 

• Data/opportunity: 
1) Locations identified during RBAs 
2) Locations identified by landowners, prior to RBAs 

• Criteria: 
o Upstream and downstream conditions are such that recovery is feasible and action 

is likely to be successful (e.g. stream power at erosion location, directionality of 
flow, bank materials, downstream obstructions) 

o Significant source of sediment in mean winter flows 
o Probability that landowner will rip-rap in the absence of other options 
o Landowner interest 

• 10-Year Proposed Action: 
Further projects may be identified in the context of the Summer 2010 RBA.  Bank 
stabilization expected to be an integral component of improving watershed function 
on Greasy Creek; only one project identified to date.   

 
Invasives removal 

• Data/opportunity 
1) Japanese knotweed identified during Woods Creek RBA 2008 
2) Prairie invasives (e.g., false brome, Scotch broom, Himalayan blackberry) 

interfering with at-risk butterfly habitat improvement 
3) Reed canary grass, Himalayan blackberry, other invasives identified during RBA 

or project design surveys 
4) Landowner interest 

• 10-Year Proposed Action: 
1. Continued Japanese knotweed treatment along Woods Creek riparian corridor 
2. Upland prairie invasives to be assessed in Greasy Creek, Summer 2010 
3. Targeted invasive treatment and removal associated with floodplain reconnection, 

bank stabilization, and riparian planting projects 
 
Upland prairie, oak savanna and woodland restoration 

• Data:  field notes by Outreach Coordinator during RBA, followed by site visits 
• Criteria:   

o Priority prairie conservation habitat under Benton County Prairie Conservation 
Strategy (2010) & USFWS Prairie Species Recovery Strategy (2008) 
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o Landowner interest 
• 10-year Proposed Action 

TBD, based on field work summer 2010 in Greasy Creek 
 

Pond thermal remediation 
• Data: pond and stream temperature data collected in conjunction with RBAs 
• Criteria: 

o Fish-bearing stream 
o Pond effluent is warmer than ambient stream temperature below the impoundment 
o Pond is either thermally stratified, or has the potential to become temperature 

stratified through increase in floodgate height 
o Pond can be modified to spill from cooler bottom waters 
o Landowner interest 

• 10-Year Proposed Action: 
All sites highlighted in Rapid BioAssessment recommendations for pond remediation 
were included in the Plan 

 
Water quantity 

• Opportunity  
Identify water rights, conduct flow assessment with BEF contract specialist, 
determine whether there are any opportunities for flow restoration in the model 
subwatersheds 

• 10-Year Proposed Action: 
1. Provide landowners options for more efficient irrigation methods and potential 

sources of financing through regular outreach 
2. To be determined, based on the results water quantity analyses 
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