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NAVIGATING THE ANNUAL REPORT 

This document was created as an annual report detailing the accomplishments of the 

ISEMP in the Upper Columbia Basin in fiscal year 2008.  The report consists of sub-chapters 

that reflect the various components of the program.  Chapter 1 presents a report on programmatic 

coordination and accomplishments, and Chapters 2 through 4 provide a review of how ISEMP 

has progressed during the 2008 fiscal year in each of the pilot project subbasins: the John Day 

(Chapter 2), Wenatchee/Entiat (Chapter 3) and Salmon River (Chapter 4).  Chapter 5 presents a 

report on the data management accomplishments in 2008.    
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INTRODUCTION 

The Integrated Status and Effectiveness Monitoring Program (ISEMP – BPA project 

#2003-0017) has been created as a cost effective means of developing protocols and new 

technologies, novel indicators, sample designs, tools and skills for analysis, data management 

and communication, and restoration experiments that support the development of a region-wide 

Research, Monitoring and Evaluation (RME) program.  This RME program will assess the status 

of anadromous salmonid populations, their tributary habitat, and restoration and management 

actions.  

The intent of the ISEMP project is to design monitoring programs that can efficiently 

collect information to address multiple management objectives over a broad range of scales.  

This includes:  

 Evaluating the status of anadromous salmonids and their habitat;  

 Identifying opportunities to restore habitat function and fish performance, and  

 Evaluating the benefits of the actions to the fish populations across the Columbia 

River Basin.  

The most straightforward approach to developing a regional-scale monitoring and 

evaluation program would be to increase standardization among status and trend monitoring 

programs.  However, the diversity of species and their habitat, as well as the overwhelming 

uncertainty surrounding indicators, metrics, and data interpretation methods, requires the testing 

of multiple approaches.  Thus, the approach ISEMP has adopted is to develop a broad template 

that may differ in the details among subbasins, but one that will ultimately lead to the formation 

of a unified RME process for the management of anadromous salmonid populations and habitat 

across the Columbia River Basin.  

The multi-scale nature of this goal requires the standardization of protocols and sampling 

designs that are statistically valid and powerful, properties that are currently inconsistent across 

the multiple monitoring programs in the region.  Other aspects of the program will aid in the 

ability to extrapolate information beyond the study area, such as research to elucidate causal 

mechanisms, and a classification of watersheds throughout the Columbia River Basin. 

Obviously, the scale of the problem is immense and the ISEMP does not claim to be the only 

program working towards this goal.  As such, ISEMP relies heavily on the basins‟ current 

monitoring infrastructure to test and develop monitoring strategies, while acting as a 

coordinating body and providing support for key elements such as data management and 

technical analyses.  The ISEMP also ensures that monitoring programs can address large-scale 

management objectives (resulting largely from the Endangered Species Act, ESA) through these 

local efforts.  While the ISEMP maintains a regional focus it also returns the necessary 

information to aid in management at the smaller spatial scales (individual projects) where 

manipulations (e.g., habitat restoration actions) actually occur.  

The ISEMP has been initiated in three pilot subbasins, the Wenatchee/Entiat, John Day, 

and Salmon.  To balance replicating experimental approaches with the goal of developing 

monitoring and evaluation tools that apply as broadly as possible across the Pacific Northwest, 

these subbasins were chosen as representative of a wide range of potential challenges and 
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conditions, e.g., differing fish species composition and life histories, ecoregions, institutional 

settings, and existing data.  

The ISEMP has constructed a framework that builds on current status and trend 

monitoring infrastructures in these pilot subbasins, but challenges current programs by testing 

alternative monitoring approaches.  In addition, the ISEMP is:  

1) Collecting information over a hierarchy of spatial scales, allowing for a greater flexibility 

of data aggregation for multi-scale recovery planning assessments, and  

2) Designing methods that:  

a) Identify factors limiting fish production in watersheds;  

b) Determine restoration actions to address these problems;  

c) Implement actions as a large-scale experiment (e.g. Before After Control Impact, 

or BACI design), and  

d) Implement intensive monitoring and research to evaluate the action‟s success.  

The work captured in this report reflects the overall progress of the ISEMP in each of the 

three pilot project subbasins.  Each component of work within ISEMP is reported on 

individually, and in summary that presents all of the overall project components in their 

programmatic context and shows how the data and tools developed can be applied to the 

development of regionally consistent, efficient and effective research, monitoring and evaluation.
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STUDY AREA 

 

Figure 1.  A map of the Upper Columbia Basin showing the ISEMP pilot project subbasins: the 

Wenatchee/Entiat subbasins in Washington, the Salmon River subbasin in Idaho, and the 

John Day subbasin in Oregon, plus the locations of the Intensely Monitored Watersheds 

in each subbasin.  
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BUDGET 

Table 1.  Proposed and actual budget for the Integrated Status and Effectiveness Monitoring 

Program, BPA Project 2003-017, fiscal year 2008. 

   Category Proposed 

Budget 

Actual 

Budget 

Difference 

Personnel $695,026 $710,600 -$15,573 

Supplies/Equipment $174,164 $175,483 -$1,319 

Laboratory 

Supplies/Equipment 

$0 $0 $0 

Travel $43,269 $29,024 $14,245 

Vehicles/Mileage $15,752 $11,637 $4,115 

Professional Meetings & 

Memberships 

$0 $0 $0 

Rent and Utilities $0 $0 $0 

Capital Equipment $0 $0 $0 

Subcontracts $28,355 $34,521 -$6,166 

Total Direct Costs $956,566 $961,265 -$4,699 

Overhead/Indirect $55,744 $50,599 $5,145 

Total Budget (Direct + 

Indirect) 

$1,012,310 $1,011,864 $446 
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CHAPTER 1:  PROGRAMMATIC PROGRESS  

The ISEMP continues to strive to make its efforts as efficient and effective as possible by 

maintaining a high level of coordination among the pilot subbasins.  In 2008 all three pilot 

subbasins coordinators and the data management personnel participated in numerous in-person 

meetings and regular conference calls regarding program budget development and coordination 

of data analysis among the pilot projects.  Overall project planning and budgeting was 

accomplished through these joint discussions.  Input from collaborators was taken through 

regular technical oversight committee meetings (the Regional Technical Team, RTT, in 

Wenatchee/Entiat, the Bridge Creek Planning Committee in the John Day, and the Research 

Monitoring and Evaluation Technical Oversight Committee in the Salmon River subbasin), and 

regular site visits by the project coordinators and Principal Investigator. 

In 2008, ISEMP initiated a data reduction and analysis cycle that will be completed in 

FY09 for the Wenatchee status and trends monitoring data collected during the FY04 – 09 field 

seasons.  The goal of this data analysis will be an evaluation of both the monitoring metrics, 

from a signal to noise and information content perspective, and the sampling design in terms of 

sample size and spatial/temporal representation.  For example, ISEMP designed and 

implemented a series of repeat snorkel surveys in 2008 to directly estimate the repeatability of 

fish counts and resulting density estimates and to determine the amount of error contributed by 

changes in crew personnel.  Additionally, ISEMP utilized a simulation approach to determine the 

efficacy of differing redd count methodologies as applied to the enumeration of steelhead redds 

in the Wenatchee and John Day subbasins.  Preliminary analyses have recommended that the 

goal of the Wenatchee habitat and juvenile sampling in FY09 be shifted from spatio-temporal 

sampling to repeat sampling, to better quantify the variance in monitoring metrics due to metrics, 

crew and within index sampling period site visits. 

 

To support the Wenatchee-Entiat data analysis workshop process, ISEMP data from the 

John Day and Salmon River subbasins was also used.  Snorkel calibration evaluations, 

bioenergetic based models for fish condition, growth and the refinement of invertebrate and fish 

monitoring metrics, and mark-recapture models optimized for in-stream PIT tag data were done 

to begin the process of recommending monitoring metrics, sampling designs and data reduction 

and analysis methods. 

 

The watershed-scale experiments (Intensively Monitored Watersheds, IMWs) took 

several critical steps forward during FY08.  As the primary technical staff for the Entiat IMW, 

ISEMP worked to develop several experimental design scenarios to support the conversations on 

the tradeoffs involved with the range of implementation options.  At issue is balancing control 

over individual project implementation, the potential to develop additional projects, and the 

power to detect a biological effect of the suite of implemented projects.  The more powerful, 

rigorous statistical designs for the Entiat experiment impose increasingly restrictive constraints 

on when, where and what can be implemented as treatments.  The nature of developing large 

habitat restoration actions involves sufficient uncertainty – permitting, funding, engineering – as 

well as the potential for additional projects to be developed outside of any long-term planning 

activities, may be incompatible with some experimental designs.  Therefore, what tradeoffs are 

necessary to allow the Entiat project to go forward?  How do the collaborators balance statistical 
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power of implementation designs with the designs‟ real world practicality?  ISEMP continues to 

play a key role in this decision process by supporting feasibility studies for the proposed work, 

developing and implementing pre-treatment monitoring programs, and exploring statistically 

rigorous experimental designs that meet project implementation constraints.   

 

In the John Day IMW, the Bridge Creek watershed study, full-scale action 

implementation underwent ESA, State Historic Preservation Office, Clean Water Act and 

National Environmental Protection Agency consultation, and was fully approved for initiation.  

While the pre-project monitoring has been ongoing for a number of years, several important 

steps were taken during FY08: in-stream PIT tag antennas were installed at four additional 

locations, an adult weir was designed, built and permitted for installation in FY09, and 

preliminary project implementation was initiated.  The project relies almost exclusively on the 

biological benefit of beaver dam complexes in the watershed, and the methodology of providing 

more robust dams for pond formation, flow energy dissipation and sediment capture was 

proposed but not tested, until now.  The structures installed in late FY08 have worked through 

the fall and winter flows and appear to meet, if not exceed, all expected performance criteria.  

Ongoing monitoring and the full project implementation schedule will proceed in FY09 and 

beyond, but the initial indications are that the project will go forward as planned. 

 

The Salmon River basin IMW, in the Lemhi River, has been in pre-project monitoring 

phase through the work of ISEMP collaborators in the Lemhi Conservation Plan.  ISEMP 

initiated remote sensing data collection and in-stream PIT tag antenna installation in the Lemhi 

as our participation in the project was launched in FY08.  The status and trends component of the 

Salmon River basin pilot also was initiated in FY08, primarily with the installation of four in-

stream PIT tag antenna arrays, but also through the development of sampling plans, and logistics 

planning for the FY09 field season.   

 

Holding all the components of ISEMP together is our data management architecture.  In 

FY08, the ISEMP data management group had major responsibilities for extending the 

Wenatchee/Entiat based data management system to the Salmon and John Day components of 

the project.  Of particular interest has been the development of the ISEMP data management 

tools for handheld field data loggers.  The field data collection in the John Day and Salmon River 

basins will make use of keyed and tablet-based data loggers, so the databases needed to be 

modified to accommodate the small screens and limited processing capacity of handheld devices.  

ISEMP data management staff is also leading a collaborative effort to generate a design 

guidelines and needs assessment document for proposed updates to the system-wide PIT tag data 

management system.  ISEMP is making extensive use of in-stream PIT tag detection, both 

through active recapture and passive antenna array based detections.  Current PIT tag data 

management does not easily support the expanded use of these tags that ISEMP requires, and as 

such, it is critical that tributary habitat restoration and population status assessment-based uses be 

integrated into the design of the enterprise-level PIT tag data management system.  Being 

involved in this project scoping is consistent with ISEMP‟s mission to address the full life cycle 

of data, from study design to analysis, and data intensive work such as PIT tag based mark-

recapture models is a perfect example of data analysis needs driving data management structure 

and data collection design. 
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  CHAPTER 2:  THE JOHN DAY SUBBASIN, OR 

The 20,000 km
2
 John Day subbasin crosses multiple jurisdictional boundaries and has 

more than 150 people from over 30 agencies and institutions connected with fisheries 

monitoring, restoration, or management in the basin.  With five of the 12 threatened steelhead 

populations of the mid-Columbia ESU residing within the John Day, and a wealth of experience 

and knowledge to draw and build upon, the John Day subbasin was a natural choice for a RME 

pilot project and applying the ISEMP.  An experimental approach has been taken to RME in the 

John Day subbasin.  The ISEMP is collaborating with a variety of agencies on various research 

projects to establish the causal relationship between various ecological processes and fish 

production.   

Monitoring and Research in the John Day subbasin during FY2008 

ODFW supplemental monitoring in the John Day Basin 

The Oregon Department of Fish and Wildlife (ODFW) has conducted annual summer 

surveys from 2004 to 2007 at 50 stream reaches per year to evaluate the status and trend of 

juvenile salmonids and their habitat in the John Day Basin.  In addition to habitat variables, 

ODFW conducts single pass snorkeling and electrofishing surveys to evaluate fish community 

structure.  A comprehensive treatment of the methods and indicator variables collected with this 

protocol can be viewed at 

http://osu.orst.edu/Dept/ODFW/freshwater/inventory/pdffiles/habmethod.pdf.  

This survey design provides a broad perspective of habitat types and conditions as well as 

fish distribution across the John Day subbasin.  As such, this survey provided an excellent 

opportunity to collect other complementary information that may prove relevant in a large-scale, 

comprehensive monitoring program.  The ISEMP took advantage of this opportunity during the 

summer of 2007 and collected a suite of additional information at 35 ODFW survey reaches.  

Each piece of information collected was intended for integration with the information collected 

by ODFW (Figure 2).  This approach allows the ISEMP to maximize the amount of information 

gained through a relatively small investment of time, effort, and expense.  This supplementary 

sampling initiative is consistent with the goals of the ISEMP in that it allows for the refinement 

of existing protocols, tests novel approaches to monitoring, and seeks to elucidate factors that 

may be limiting to salmonid production.  Samples were processed and the data produced from 

the field collection efforts of 2007 was analyzed in 2008.  

Calibration of ODFW fish surveys 

As described by the previous ISEMP report (Nelle et al. 2008), the ODFW surveys rely 

on snorkeling and single-pass electrofishing counts to describe fish community composition.  It 

is widely accepted that neither of these survey methods is 100% effective (i.e., only a fraction of 

all fish present are observed).  During the summer of 2007, ISEMP took the initiative to assess 

the detection efficiency of the single-pass electrofishing and snorkel surveys utilized by the 

ODFW survey design.  This effort consisted of the collection of a mark-recapture population 

estimate of salmonid abundance by ISEMP technicians within reaches surveyed by ODFW.   
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Figure 2:  Integration of information collected in 2007 by ODFW and ISEMP.     

We compared ODFW snorkel and electrofishing surveys to the mark-recapture estimate 

of abundance to assess the bias associated with single-pass survey methods.  Further, the broad 

EMAP survey design used by ODFW covered a variety of streams, encompassing a range of 

habitat conditions.  The habitat survey information collected by ODFW was used to evaluate the 

influence of various environmental covariates (e.g., large woody debris, water depth, other fish 

species, etc.) on fish detection efficiencies associated with snorkeling and electrofishing surveys.   

Mark-recapture (MR) estimates of abundance have been shown to be accurate and precise 

(Rosenberger and Dunham 2005).  We used these estimates to define the „true‟ abundance of a 

reach and used snorkel and electrofishing survey estimates to predict this abundance.  A strong 

significant relationship between snorkel estimates and MR estimates was observed (Figure 3, r
2 
= 

0.75) but efficiency was low, with about 12% of the total abundance observed by snorkelers.  A 

stronger relationship was observed between MR and one-pass electrofishing (r
2 
= 0.84, Figure 4).  

It appeared that both of these relationship were driven by a few high density estimates so we 

conducted a jack-knife resampling of the data to check the robustness of these estimates, where 

one estimate is thrown out, and the relationship is reevaluated, the estimate is returned to the 

data, and another estimate is removed, and then another relationship is reevaluated and so on 

until all combinations of n-1 data sets have been evaluated.   An average r
2 
= 0.74 was observed 

for snorkeling and r
2 
= 0.84 for electrofishing and because similar amounts of variability were 

explained and the parameters‟ estimates did not change across the n-1 data set both of these 

relationships appear robust. 
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Figure 3.  The number of juvenile salmonids over a 100 m reach (expressed as no/m
2
) based on 

mark-recapture methods compared to the number observed snorkeling pool habitat in the 

John Day subbasin. 
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Figure 4.  The number of juvenile salmonids over a 100 m reach (expressed as no/m
2
) based on 

mark-recapture methods compared to the number observed electroshocking pool habitat 

in the John Day subbasin. 
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Figure 5.  The efficiency of snorkel surveys (snorkel count/mark-recapture estimate) compared 

to observed juvenile salmonids over a 100 m reach of different pool proportions in the 

John Day subbasin. 

The results from this study suggest that protocols used by ODFW to estimate juvenile 

abundance in the John Day are not very accurate but appear to be precise; that is, a consistent 

bias is observed and reflected in the low detection efficiency of the ODFW surveys.  However, 

because this bias is consistent, the relationships developed from this study can be used to correct 

abundance estimates.  We sampled both pools and riffles when estimating abundance with MR, 

and found approximately 60% of the salmonids observed in pools and 40% in riffles.  ODFW 

protocols require that collectors only samples pools, which may partially explain the low 

detection efficiency of ODFW surveys.  In fact, a positive relationship exists between the 

proportion of pools in a reach and the efficiency of observing fish (snorkel no/mark-recapture 

no.) suggesting that the more pools in a reach the more of the fish in that reach will be observed 

(Figure 5).   

Stable Isotope Survey 

The use of stable isotope analysis (SIA) has become a powerful tool in ecological studies.  

The term isotope is used to refer to molecules of the same element possessing different numbers 

of neutrons, resulting in variation in their atomic weights.  As a consequence, heavy and light 

isotopes of the same element react at different but predictable rates during biochemical 

processes.  SIA in ecological studies has most often relied on natural differences in the ratios of 

stable carbon (13C/12C) and nitrogen (15N/14N) isotopes.  Inferences about food web dynamics 

are made based on the predictable shift in the ratio of heavy to light isotopes as they are 

transferred between sources and consumers occupying different trophic positions (Peterson and 

Fry 1987).   

The application of SIA has the potential to greatly improve our understanding of how 

salmonids interact with and exploit their environment.  Ratios of stable N isotopes (δN) become 

more enriched as they are passed between trophic levels, allowing estimation of the relative 

trophic positions of consumers within a food web.  On the other hand, stable C isotopic ratios 

(δC) change little with trophic transfers.  Thus, stable C isotopes are commonly used by 
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ecologists to identify sources of dietary C, which provides a description of the diet composition 

for organisms occupying various trophic groups.  Describing the trophic pathways and positions 

associated with community members can provide considerable insight into how organisms 

function in response to their environment.  Examples of the effective use of SIA of δN and δC to 

understand trophic relationships in aquatic systems are common.  SIA has been used to 

characterize the relative trophic positions of fishes and invertebrates comprising lake 

communities (Vander Zanden et al. 1997), and quantify the contribution of various prey types to 

consumer diets (Vander Zanden and Vadeboncoeur 2002).    

SIA information may prove to be valuable when developing monitoring strategies to 

collect information useful in predicting salmonid production.  For example, SIA might provide 

information on the common food sources of salmonids in the presence or absence of other 

species or across different habitat types.  Thus, collection of these food items might be necessary 

to provide estimates of fish production (see Invertebrate Monitoring section).  SIA might also 

demonstrate that interspecific and intraspecific competition is equally important if the same 

resources are utilized by different species.  If so, then fish surveys should include these other 

species when predicting production potential or restoration benefits.  Further, SIA might suggest 

that other fish species are important predators (e.g., exotic smallmouth bass), and suggest certain 

management strategies to remove this source of mortality to salmonids.   

As part of its 2007 supplementary monitoring effort, ISEMP began an initiative to 

evaluate applications of SIA to monitoring the status and trend of salmonid populations and 

habitat.  ISEMP technicians collected sufficient information to describe trophic interactions 

using SIA at 40 sites in the John Day subbasin (35 ODFW sites, 5 sites located in the Bridge 

Creek IMW).  Ten fin clips were collected for each fish species encountered at each site.  

Macroinvertebrates were collected using both kick-net and drift sampling nets.  Additionally, 

sweep-nets were used to collect representatives of terrestrial invertebrates occupying stream 

margins and riparian areas. 

In 2008, samples were processed in the laboratory at Utah State University.  Invertebrates 

were separated into functional groups (predators, shredders, detritivores, herbivores, and 

terrestrials) to the top 3 families by group for each reach.  Isotopic signatures of fish and 

invertebrates were then measured using an isotope ratio mass spectrometer at the University 

California Davis Stable Isotope Facility.  The results of this study suggest that isotopes are useful 

in describing foodweb relationships in the John Day Basin.  Figure 6 summarizes the C and N 

isotope ratios for all taxonomic groups evaluated for all sites visited.  The error bars are ± 2 

standard errors (~95% CI) across ~40 sites.  The results provide interesting insights into 

ecological relationships within stream food webs. 

We used descriptions in the literature of functional feeding groups to group invertebrate 

families observed in these samples. These results seem to suggest that trophic relationships of 

these groups differentiate consistently with their a priori classifications (Figure 6: dashed oval).  

Because the diets of invertebrates are difficult to evaluate, these results are encouraging in that 

previous descriptions of their feeding habits appear to be accurate.  Relatives differences in the 

SI signatures of invertebrate functional groups could be used to reconstruct and monitor diet 

composition of fish in different stream environments, or in responses to habitat restoration 

actions (e.g., increase in terrestrial input due to riparian restoration). 
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Figure 6. Carbon and nitrogen ratios for different invertebrate functional feeding groups and fish 

species across 40 sites in the John Day subbasin. 

SIA is also being used to evaluate trophic or functional separation of fish species in 

steelhead streams throughout the John Day subbasin.  Many monitoring programs do not count 

non-salmonid species, but the results of this study would indicate that dace, sucker, and steelhead 

populations in the John Day occupy the same trophic level and utilize similar food resources and 

are thus important competitors (Figure 6: solid oval).  Management strategies and restoration 

projects aimed at increasing steelhead production should also consider that these strategies may 

also, or in lieu, increase production of other fish species and monitoring programs focused on 

salmonids should therefore consider surveying other species.   

A random effects model was used to partition the large variability surrounding the 

isotopic signature of different taxa (approximately 95% CI on C and N ratios, Figure 6) between 

streams and individuals by taxa sampled.  Much of the variability in samples of 15N was 

attributable to differences in streams whereas variability within invertebrate taxa or functional 

feeding groups was relatively low (Figure 7).  We observed similar patterns with different fishes 

where variability between individual fish within streams and nearly all of the variation is 

attributable to differences among streams (Figure 8).  Although not presented here, similar 

results were found for samples of 13C.   

The high precision of this method suggests that the isotopic signatures of fish and 

invertebrate populations can be characterized with a small investment of field sampling and 

laboratory processing effort.  Since populations within streams are exhibiting very similar 

feeding behaviors, we can focus on determining what makes these streams different, e.g., how 

much of the differences in food web structure among streams can be explained by large scale 

stratification (e.g., elevation) or by ODFW‟s site specific information.  We are also compiling 
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information and processing samples collected in 2008 from the lower mainstem John Day from 

potential fish predators of outmigrating juvenile steelhead and Chinook.  Several of these 

predators are introduced species and will need to be managed if they are feeding on salmonids. 
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Figure 7.  Percent of the total variation in nitrogen ratios for different invertebrate functional 

feeding groups and invertebrate family explained by differences among stream sampled 

(dark bars) and individuals within taxa (light bars) across 40 sites in the John Day 

subbasin. 
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Figure 8.  Percent of the total variation in nitrogen ratios for different fish species explained by 

differences among stream sampled (dark bars) and individuals within taxa (light bars) 

across 40 sites in the John Day subbasin. 
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Invertebrate Monitoring Study 

Juvenile salmonids depend on aquatic and terrestrial macroinvertebrates as their primary 

food resource (Elliott 1973), and numerous studies suggest that macroinvertebrate abundance 

might explain variation in salmonid growth and survival in freshwater rearing environments 

(Cada et al. 1987; Filbert and Hawkins 1995; Nislow et al. 1998).  Despite these observations, 

habitat monitoring programs throughout the Columbia River basin rarely evaluate 

macroinvertebrates as they function as a food resource for juvenile salmonids populations 

(Fausch et al. 1988; Johnson et al. 2001; Rosenfeld 2003).     

 Several factors may have contributed to the paucity of salmonid habitat assessment 

approaches that evaluate macroinvertebrate food resources.  First, salmonid metabolic processes 

are dependent on individual fish sizes and the temperature regime they inhabit (Rand et al. 

1993).  These characteristics make direct quantification of salmonid growth in response to 

variation in food resource abundance difficult.  Second, stream macroinvertebrate abundances 

exhibit temporal and spatial variation across numerous scales (Li et al. 2001; Shearer et al. 

2002).  This variation creates uncertainty in determining a scale at which to assess 

macroinvertebrate abundances relevant to salmonid populations, and the precision of 

macroinvertebrate samples collections.  The ISEMP invertebrate monitoring effort was designed 

to alleviate some of these difficulties, and provide guidelines for the assessment of 

macroinvertebrates food availability.  The specific objectives for the ISEMP invertebrate 

monitoring were to: 

1) Develop a relationship that describes how salmonid consumption and growth 

responds to variation in macroinvertebrate food resource abundances. 

2) Determine an appropriate scale for assessing macroinvertebrate food resource 

abundances that is relevant to salmonid populations, and evaluate the precision of 

various metrics of macroinvertebrate abundances at this scale. 

In order to be a useful research tool, a relationship describing how salmonid consumption 

and growth responds to variation in food abundance must be applicable for salmonid populations 

that vary with respect to their size-structure and the temperature regimes they inhabit.  

Fortunately, salmonid metabolic rates have been well described as functions of fish size and 

temperature, and this information has allowed the development of bioenergetic models of fish 

growth.  Bioenergetics models are based on an energy budget equation where:  

Consumption = growth + metabolism + waste 

In this equation, consumption is estimated as the sum of energy attributed to growth, 

temperature-dependent metabolic requirements, and waste.  Thus, the bioenergetics model can be 

used to estimate consumption over a range of environmental conditions for time intervals where 

fish growth and stream temperature information are available (Stewart et al. 1981).  The 

bioenergetics model estimates consumption using a parameter P, the value of which describes the 

proportion of maximum consumption a fish of a given size exposed to a given temperature 

regime had to feed in order to achieve an observed change in weight.  The ISEMP invertebrate 

monitoring project has been evaluating the use of the bioenergetic P parameter as a response to 

food availability that is comparable for fish of unequal sizes occupying different temperature 

environments.  If a relationship exists between food abundance and the normalized measure of 

consumption (P-value), the bioenergetics model could be rearranged so that estimates of 
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salmonid habitat growth potential could be made based off collections of invertebrate and 

temperature information, i.e., the bioenergetics model could estimate growth with estimates of 

consumption (based off  invertebrate abundance) inputs and losses due to established estimates 

of metabolism and waste over different temperature regimes.   

The ISEMP invertebrate monitoring initiative tested this relationship using a suite of 

observations of juvenile salmonid growth rates, macroinvertebrate abundances, and stream 

temperatures collected throughout the John Day River subbasin during the summer of 2006.  

Individual juvenile steelhead (O.mykiss) growth, drifting and benthic invertebrate samples, and 

stream temperatures were collected within 10 stream reaches chosen to encompass a range of 

physical habitat characteristics and temperature profiles.  Steelhead growth and temperature 

measurements were used as inputs for bioenergetics simulations to estimate juvenile steelhead 

consumption (P-values).  Linear and non-linear regression analysis was used to determine if food 

abundance could explain variation in consumption, and determine a measure of invertebrates that 

may provide the best description of food availability.   

Measures of the total biomass of terrestrial and aquatic invertebrates in the drift explained 

the greatest amount of variation in estimates of salmonid consumption using a non-linear type II 

predator feeding response curve (r
2 
= 0.67; Figure 9).  These results would suggest that during 

summer, salmonid growth is limited by the availability of food resources.   
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Figure 9:  Non-linear regression of O.mykiss consumption (P-values) and total drift biomass 

(mg/100m3) in the John Day subbasin. 

An additional set of bioenergetics analyses were used to validate this relationship, and 

also demonstrate how this relationship could be used to improve predictions of salmonid habitat 

growth potentials based on temperature alone.  Validation consisted of jackknifing the regression 

model to produce a new set of growth predictions for each observation in the data set.  The 

robustness of the model was evaluated by comparing the agreement between jackknifed growth 

predictions (GJ) to observed growth (GO) using linear regression.  To demonstrate how this 

relationship can be used to improve the accuracy of bioenergetics predictions of growth, an 
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additional set of growth estimates were produced based solely on temperature while consumption 

was held constant (i.e., constant P).  The ability of temperature alone to explain variation in 

salmonid growth was also assessed based on the agreement between growth predicted based on 

temperature alone (GT) and observed growth (GO) using linear regression.  Jackknifed estimates 

of salmonid growth explained much of the variation in observed salmonid growth (Figure 10 left 

hand panel), indicating that this model was fairly robust.  Predicted growth estimates based 

solely on temperature deviated substantially from observed growth (Figure 10 right hand panel), 

suggesting that consideration of how invertebrate food availability can influence salmonid 

consumption can help to improve bioenergetic estimates of habitat growth potential.  
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Figure 10:  Linear regression (solid line) of observed averaged O.mykiss growth rates (GO), 

against a) left hand panel, growth predicted after jackknifing the non-linear regression 

model (GT) of invertebrate abundance and consumption.  Also showing b) right hand 

panel, average growth predicted using temperature alone (GT).  One-to-one line (dashed 

line) is included as a reference for equal observed and predicted growth rates.    

Additional sets of temperature, invertebrate, and juvenile salmonid growth information 

being collected by ISEMP personnel as part of the ODFW Supplementary Monitoring Project 

and Bridge Creek IMW monitoring will be used to further test and develop the relationship 

between salmonids and invertebrate food resources. 

 During the summer of 2006, ISEMP personnel also conducted a study of the variation in 

macroinvertebrate abundances that was designed to provide information related to the second 

objective of the invertebrate productivity monitoring project.  This study utilized a multi-scaled, 

hierarchically nested sampling design to describe variation in macroinvertebrate abundances 

occurring across time and space.  This sampling consisted of collecting drifting and benthic 
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invertebrate abundances throughout six John Day River tributary streams on 10 distinct stream 

reaches within those streams.  In several reaches, a number of individual habitat units were also 

sampled to describe variation occurring within a stream reach.  This sampling was repeated 

across several months, and across several days within those months to describe temporal 

variation in macroinvertebrate abundances throughout a season.  Random effects ANOVA 

models were used to partition variation in total drifting and benthic density and biomass among 

these temporal and spatial scales.  The proportion of variation attributable to each scale was 

calculated as a means to compare the relative magnitude of variation across scales.  This 

sampling indicated that variation in total drift density and biomass was greatest among streams 

(Figure 11).  Variation in benthic biomass was also greatest among streams; however, little 

variation could be detected among streams for measures of total benthic density (Figure 12).  

These results are encouraging from a monitoring perspective, as salmonid habitat assessments 

are often aimed at large spatial scales of streams or stream segments. 
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Figure 11: Percent of variation attributable to temporal and spatial scales for samples of total 

drift density and total drift biomass from the John Day subbasin. 

Another effort of the ISEMP invertebrate monitoring project is to establish relationships 

between routinely collected benthic invertebrate samples and invertebrate drift samples.  Stream 

monitoring programs throughout the Columbia River Basin commonly collect surber or kick-net 

type invertebrate samples.  Rather than evaluating invertebrate abundances, this sampling is used 

to evaluate water quality based on indices of macroinvertebrate community diversity.  

Establishing a relationship between benthic sampling and more descriptive measures of food 

availability such as invertebrate drift sampling would allow past, current, and future invertebrate 

information to be interpreted as food for juvenile salmonids.  The ISEMP invertebrate 

productivity monitoring project has begun to develop this relationship using linear regressions 

between pairs of benthic and drift samples.   



DRAFT ISEMP Annual Report: 2008:  John Day Subbasin, OR 

 

Prepared by Terraqua, Inc. for ISEMP June 4, 2009 

 18 

Streams

40%

Reaches

24%

Riffles

9%

Months
27%

Riffles

27%

Total Benthic Biomass (mg/m
2
)

Months

64%

Riffles

36%

Streams
0%

Reaches

0%

Total Benthic Density (mg/m
2
)

 

Figure 12: Percent of variation attributable to temporal and spatial scales for samples of total 

benthic density and total benthic biomass from the John Day subbasin. 

Preliminary analysis indicates that a more abundant benthic invertebrate community 

results in a more abundant drifting invertebrate community and thus increased food available for 

salmonids (Figure 13).  However, different invertebrate taxa exhibit different propensities to 

enter the drift (Rader 1997), and future ISEMP research will improve these relationships through 

consideration of these taxonomic differences. 
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Figure 13:  Linear regression of paired samples of total drift density and biomass and total 

benthic density and biomass. 
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 Evaluation of alternative mark-recapture approaches to estimating survival   

Mark-recapture/resight (MR) techniques have been used extensively to estimate vital 

rates for fisheries research in the Columbia River Basin.  Passive integrated transponder (PIT) 

tags have been used to collect information for MR to estimate survival across a variety of life 

stages for anadromous fishes in the Columbia River and its major tributaries.  Until recently, 

PIT-tag recapture/resight in small streams was limited to physical capture events.  The utility of 

PIT-tag technology has been greatly enhanced by the advent of passive instream antennae (PIA) 

now installed in many tributary systems.  Cormack-Jolly-Seber (CJS) models have been well 

tested and used for survival estimation of marked fish in small and large freshwater tributaries. 

However, CJS models require captures and recaptures (active sampling period) to occur during 

discrete and short time periods over which survival can be estimated.  PIA data, which is 

continuously collected on PIT marked individuals, does not naturally fit within the CJS sampling 

framework.  In addition, CJS only provides estimates of apparent survival where probability that 

a fish died also includes the probability that it did not actually die but simply emigrated from the 

study area (Table 2). 

 More recently, MR models, such as the Barker model, have been developed to 

accommodate not only discrete recapture events but also continuously collected resight data 

between sampling occasions.  As in the CJS, capture probability is estimated between discrete 

sampling events, but in addition, the probability of capture of dead tagged fish (ignored here), the 

probability of resighting live and dead tagged fish between discrete events (R and R`) are also 

estimated (Table 2).   Finally, with the Barker model, „true‟ survival, rather than apparent 

survival, is estimated.   This is achieved by also estimating site fidelity (F) and emigration (1-F) 

and immigration or F`.  Thus there is a trade-off between the two mark recapture models where 

the Barker model can obtain an estimate of „true‟ survival and use resight data to provide more 

information on the state of the fish population between sample events, but the CJS model 

requires far fewer parameters to estimate.   

Table 2.  Parameters used and defined in the Cormack-Jolly-Seber (CJS) and the Barker mark-

recapture models. 

Cormack-Jolly-Seber Model Barker Model 

Ф = apparent survival probability (includes 

emigration and immigration) 

S = survival probability 

p = capture probability p = capture probability 

 r  = the probability found dead and the tag 

reported (assume 0)  

 R = the probability of being resighted (alive) 

between capture events 

 R` = the probability that the fish dies, is not 

found dead but was resighted alive between 

capture events before it died. 

 Fi = site fidelity 

 F`i = immigration rate 
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We estimated seasonal survival on PIT-tagged juvenile O. mykiss in Murderers Creek, in 

the South Fork John Day, where O. mykiss were tagged and recaptured in the beginning of 

summer, fall, and winter (discrete capture events) on three sentinel sites (Figure 14).  In addition, 

2 PIT tag antennas were used to detect fish between sampling events (resight data) within and 

outside the study area.  The CJS and Barker models produced very different estimates of 

seasonal survival (Nelle et al. 2008).  Thus, we initiated a study to determine which approach 

had the least bias and was most precise.  Our main objectives were: (1) compare the bias and 

precision of vital rate estimates for CJS and Barker models over a representative range of 

sampling intensities for populations of resident fish only, and for populations containing a mix of 

resident and anadromous fish (e.g., steelhead), and (2) given recommendations based on results 

from the first objective, conduct a power analysis to determine sampling designs that could 

detect specified changes in survival (i.e., effect sizes) following a management action, such as 

habitat restoration.   

To achieve these objectives, we used Monte-Carlo simulations to generate encounter 

history data sets, which were run in Program MARK, to estimate bias and precision (using 

coefficient of variation (CV)) for survival estimates.  We varied the model parameters that could 

be changed by sampling design; number marked at each capture occasion, capture probability (p) 

and resighting probability (R).  Model structure and simulation input parameter values were 

based on empirical data for rainbow trout/steelhead collected October 2004–October 2006 on 

Murderers Creek, a tributary to South Fork of the John Day River in Eastern Oregon (Table 3).  

Simulations covered summer, fall, and winter/spring seasonal survival periods for two years. 

b 

PIT-tag 

detector 

South Fork John Day

Black Canyon

Murderers Creek

antenna

Active mark and recapture event

Early June

Summer survival

Early September

Fall survival

Early January

Winter-Spring survival

 

Figure 14.  Detection history of PIT tagged fish in the Murderers Creek study area were 

simulated for each season.  Circles indicate sentinel sites were fish were tagged and 
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released every season. PIT tag antennas were placed in the middle sentinel site (within 

study area) and downstream of the sentinel sites (off the study area).  

Table 3.  Parameters values simulated using for Barker mark-recapture model for summer, fall, 

and winter/spring.  The Cormack-Jolly-Seber (CJS) simulations were based off the 

Barker model, but R, R‟, F and F‟ were set to 0. 

June Oct Feb June  

Ssummer = 0.9 Sfall = 0.9 Swinter = 0.1 Ssummer = 0.9 

Fsummer = 0.75 Ffall = 0.75 Fwinter = 0.75 Fsummer = 0.75 

Rsummer = 0.3 Rfall = 0.3 Rwinter = 0.1 Rsummer = 0.3 

 
Pfall = 0.3 Pwinter = 0.1 Psummer = 0.3 Pfall = 0.3 

In addition, we modeled four different scenarios that we believe will likely cover a large 

range of sampling designs.  The first two scenarios involved resident populations only and 

therefore only temporary rather than permanent emigration from the study area was considered.  

We simulated recapture and resight on the study area for the first scenario and on and off the 

study area in the second scenario (Table 4).  For scenarios 3 and 4, in which there is a mixture of 

residents and ocean-migrants (i.e., functional emigrants), we assumed that onsite recapture and 

resighting probabilities were 0 after an individual migrated.  Without some type of ad hoc 

approach, ocean migration would lead to an estimate of apparent survival (S*F) rather than true 

survival for both CJS and Barker models.  To counteract this and still compare the models, we 

used the ad hoc approach detailed by Horton and Letcher (2008) to account for emigration.  The 

gist of this approach is the removal of those individuals that emigrated and were detected at a 

downstream dam by changing their frequency to -1 in the encounter history, which removes their 

contribution to the likelihood function.  Individuals that moved were considered detected via a 

Bernoulli trial; that is, they were removed if a uniform random variable was  pdown.  We also 

removed potential permanent emigrants, those that moved and were not detected (i.e., those that 

had 1 or more trailing zeros in their encounter histories), but our procedure deviated slightly 

from Horton and Letcher‟s (2008).  We used a conditional probability; that is, we conditioned on 

the encounter history having trailing zeros.  Horton and Letcher (2008) removed potential 

permanent emigrants with probability = (1-F)(1- pdown), while we divided this probability by the 

probability an individual had a trailing zero, resulting in removal with probability = S(1-F)(1- 

pdown) / [S(1-F)*(1- pdown) + SF(1-p) + (1-S)].   We assumed a probability of detection 

downstream as pdown =0.67 and pdown =0.95 for permanent emigrants (Table 4).  These detection 

rates are reasonable for this study area given there are three other PIAs within the John Day 

River and two dams on the Columbia with detection capabilities downstream of Murderers 

Creek.   
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Table 4.  Scenarios simulated for the Cormack-Jolly-Seber (CJS) and the Barker mark-recapture 

model for summer, fall, and winter/spring survival estimates in the John Day subbasin.   

Scenario  CJS Barker 

1 Resident, on site recaptures only  Resident, on site recaptures/resight only  

2 Resident , on and off site recaptures Resident , on and off site recaptures/resight  

3 Resident/migrant, pdown=0.67  Resident/migrant, pdown=0.67  

4 Resident/migrant, pdown=0.95 Resident/migrant, pdown=0.95 

*Scenario 1 differs from the CJS and Barker model by including resight information (PIA data) to the Barker model, with only one antenna in 

the study area. In Scenario 2, another antenna is located below the study area.  In Scenarios 3 and 4, PIAs in the mainstem John Day and 

Columbia Rivers are used to correct apparent survival to true survival for permanent emigrants, at different downstream capture probabilities 

respectively. 

Based on the comparison of the mark recapture model estimates of survival rates of the 

simulated detection history to the input parameter to generate those detection history (i.e., 

“truth”),  an approximate -25% relative bias existed for CJS estimates of the survival rate of 

resident only population that were released and recaptured on site only.  This bias was expected 

because apparent survival included emigrants off the study area.  Adding more recapture effort 

by increasing the recapture area to beyond the study area, which in a sense produced a „true‟ 

survival because emigrated fish were now recaptured as well, reduced this bias (Figure 15).  This 

required samples sizes greater than 150 release tagged fish before biases of less than 10% were 

observed for this scenario in fall and winter.  Estimates of CJS survival were -10 to -25% for the 

mixed populations, where increase in pdown resulted in slightly less bias (Figure 15).   The CJS 

estimates also had high CVs in all scenarios unless survival and recapture rates were high (e.g., 

summer) and over 300 tagged fish were released (Figure 16).     
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Figure 15.  Relative bias ((simulated survival rate – estimated survival rate)/simulated 

survival rate) of apparent survival () versus number of fish marked for the CJS model for each 

scenario for summer (filled circles), fall (open circles), and winter (filled triangles). 
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Figure 16.  Coefficient of variation (CV) of apparent survival () versus number of fish marked 

for the CJS model for each scenario for summer (filled circles), fall (open circles), and 

winter (filled triangles). 

In contrast to the CJS model, biases of the Barker model were generally low even at low 

numbers of released tagged fish (Figure 17).  Thus, PIT tag antennas provide useful information 

on the fate of tagged fish between mark and recapture events.  Having an antenna just offsite was 

slightly more useful.  Permanent emigration resulted in some biases of the Barker model 

estimates of survival, as with the CJS model, especially when survival was low (e.g., winter; 

Figure 17).  Unless survival was really low, having a decent detection rate downstream reduced 

biases of permanent emigration to about -5% (Figure 18).  The Barker model had higher 

precision than the CJS in all scenarios (Figure 18).  High precision could not be achieved in all 

scenarios when survival was extremely low (e.g., winter where S = 0.1).  In contrast, high 
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precision was achieved during high survival seasons (e.g., summer) even with low numbers of 

released fish such that CV<10% (Figure 18). 
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Figure 17.  Relative bias ((simulated survival rate – estimated survival rate)/simulated survival 

rate) of survival (S) versus number of fish marked for the Barker model for each scenario 

for summer (filled circles), fall (open circles), and winter (filled triangles).
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Figure 18.  Coefficient of variation (CV) of survival (S) versus number of fish marked for the 

Barker model for each scenario for summer (filled circles), fall (open circles), and winter 

(filled triangles). 

We also varied other parameters, such as recapture probability, p, to evaluate their impact 

on survival estimates.  For example, in scenario 1 (similar patterns with other scenarios were 

observed),  we again observed that Barker model has much lower survival and much lower bias 

than the CJS model (Figure 19) across all values of p.  Interestingly, increasing p helped the CJS 

model but did not improve the Barker model perhaps because the main difference between the 

CJS and the Barker model are in the use of resight information (e.g., antenna detections), this 

result suggests that, even a modest amount of resighting will improve survival estimates.  

We recommend the Barker model for survival estimation when any PIA data are 

available.  However, the placement of PIAs is important to ensure correct estimation of S and F.  
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There should be one PIA close to the capture site where fish are marked, and other PIAs (1) 

placed such that they would resight fish over the population‟s seasonal (e.g., summer) range.  
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Figure 19.  Coefficient of variation (CV) and relative bias of apparent survival () for CJS and 

survival (S) for Barker versus the capture probability (p) for scenario 1 and a release 

number of 75 tagged fish for summer (filled circles), fall (open circles), and winter (filled 

triangles).   

 Bridge Creek Intensively Monitored Watershed Study 

Within the semi-arid interior Columbia River basin, channel incision is a widespread 

problem that degrades stream habitat by altering natural hydrological and ecological processes 

within river floodplains.  Instream and floodplain habitat within Bridge Creek, a subwatershed of 

the Columbia River, has been degraded by channel incision and is currently the focus of a 

collaborative restoration project between the National Park Service and NOAA Fisheries 

Northwest Fisheries Science Center.  This project proposes to restore large sections of instream 

and riparian habitat along the lower 31 km of Bridge Creek sufficient to cause a population-level 

benefit to the steelhead (O. mykiss) that use this system.  Bridge Creek is a straightened, incised 

stream that is disconnected from its floodplain and has lost most of its alluvial groundwater 

storage capacity and riparian vegetation.  Stream temperatures are high in the summer due to 

both a lack of riparian cover and reduced base flows from the loss of alluvial groundwater 
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storage.  This project seeks to cause aggradation of the incised stream trench to restore floodplain 

connectivity and increase groundwater storage capacity, the extent of riparian vegetation, and the 

quality and complexity of instream physical habitat.  Restoration efforts will consist of installing 

a series of instream structures designed to assist beaver (Castor canadensis) in the construction 

of stable dams that can trap sediment and aggrade the stream bed.  The few existing beaver dams 

in Bridge Creek are currently trapping sediment, but lack sufficient structural support and dam-

building materials to construct stable dams.  These restoration activities will accelerate natural 

recovery rates of the processes that create and maintain steelhead habitat and will substantially 

increase steelhead productivity within the drainage.  

Bridge Creek is an Intensively Monitored Watershed (IMW), and stream physical habitat 

conditions and steelhead use are being monitored to assess the effectiveness of the proposed 

restoration actions.  Riparian vegetation and physical stream characteristics may show the most 

immediate response following the implementation of restoration actions (Spence et al. 1996).  

This report describes the sampling design, methods, and attributes collected as part of physical 

habitat and riparian vegetation monitoring on Bridge Creek.  Preliminary analyses of physical 

habitat monitoring data collected during the summer 2007 are also presented.  These analyses are 

meant to familiarize those involved with the Bridge Creek IMW project with the types of 

attributes collected by the physical habitat monitoring protocols, evaluate longitudinal gradients 

in the distribution of channel characteristics within Bridge Creek, and allow comparisons to be 

made between channel characteristics at treatment and control monitoring locations.      

In 2007, ISEMP completed a detailed work plan of the IMW (Pollock 2007) and 

submitted this for review by the Independent Scientific Review Panel (ISRP).  The ISRP 

responded favorability to the work plan and concluded that it meets Scientific Review Criteria.  

In 2008 ISEMP continued monitoring for baseline/pre-project data.  In addition, ISEMP has met 

with BLM, USPS, ODFW, and the Oregon Natural Desert Association (ONDA) to discuss 

monitoring and implementation designs.  ISEMP has also applied and received the relevant 

permits for implementation of the IMW for ESA and NEPA requirements from NOAA, USFWS, 

BLM, BPA, USPS, as well as Cultural Resources, Division of State Lands, ODOT, and ODFW 

permits.  In 2008, narrative protocols for fish, habitat, macroinvertebrate, temperature and 

groundwater monitoring were documented in preparation for ATM-based data loading in 2009.   

Study area 

The Bridge Creek subbasin is a 710 km
2
 watershed draining directly into the lower John 

Day River.  Bridge Creek and its tributaries are utilized by a run of Middle Columbia steelhead 

that are part of the ecologically distinct Lower John Day population which occupies the lower, 

drier Columbia Plateau ecoregion within the John Day subbasin. This population is listed under 

the Endangered Species Act (CBMRC 2005).  The John Day Subbasin Plan (JDSP) has 

designated Bridge Creek as a priority watershed for restoration because its salmonid production 

and abundance potential is high (CBMRC 2005). 

 Monitoring Design and Methods 

Monitoring is being conducted at restored treatment and non-restored control areas at the 

site, sub-watershed, and watershed scales.  At the largest scale, the restored Bridge Creek 

watershed will be compared to a similar nearby watershed, Murderers Creek, a tributary to the 

South Fork John Day River, where ongoing monitoring of steelhead populations and physical 



DRAFT ISEMP Annual Report: 2008:  John Day Subbasin, OR 

 

Prepared by Terraqua, Inc. for ISEMP June 4, 2009 

 29 

habitat conditions is already occurring.  The Bridge Creek and Murderers Creek basins have 

similar climatic conditions and historic land use (ranching), and downstream Columbia River, 

estuary and ocean conditions.  Within the Bridge Creek watershed, changes in the mainstem will 

be compared to two un-manipulated tributaries, Bear Creek and Gable Creek.  At the highest 

level of resolution, comparisons will be made between control and treatment sites of the 

mainstem of Bridge Creek.  The hierarchical design will help identify the scale of influence of 

the restoration actions, which may differ between physical habitat and steelhead responses, and 

the appropriate scale at which restoration efforts of this type should be monitored (Underwood 

1994). 

During 2008, the ISEMP and ONDA continued monitoring efforts in Bridge Creek and 

its tributaries (Gable and Bear Creeks), and Murderers Creek, tributary to the South Fork John 

Day.  These creeks are control watersheds for the Bridge Creek watershed treatment.  The 

treatment and control watersheds are collectively referred to as the Bridge Creek IMW.  A 

description of the Bridge Creek IMW monitoring activities for 2008 is summarized below.  

Juvenile Fish Monitoring 

We captured and marked juvenile salmonids and a limited number of smallmouth bass 

with 12 mm full-duplex Passive Integrated Transponder (PIT) tags (Table 5).  Tagging occurred 

between September 2007 and September 2008, primarily during discrete, intensive periods of 

fishing effort.  Capture and tagging was repeated at the same locations multiple days in each 

different season to monitor growth and survival of individually marked fish.   

Table 5.  Summary of Passive Integrated Transponder (PIT) tagging in the Bridge Creek basin 

between September 2007 and September 2008.  The number of new and recaptured (RE) 

redband trout or juvenile summer steelhead (RbT/StS), spring Chinook salmon (ChS), 

and smallmouth bass (SmB) are given for each stream where PIT tagging occurred.  

 RbT/StS  ChS  SmB 

Stream New RE  New RE  New RE 

         

Bridge Creek 4,077 852  118 41  11 2 

         

Bear Creek 170 75  0 0  0 0 

         

Gable Creek 320 34  3 1  0 0 

         

 

Similar to the Bridge Creek basin, we captured and PIT tagged juvenile salmonids during 

discrete intervals between September 2007 and September 2008 at three sentinel sites in 

Murderers Creek, and three sentinel sites in Black Canyon Creek (Table 6).  These sites have 

been monitored for PIT tagged salmonids seasonally since fall 2004.   
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Table 6.  Summary of Passive Integrated Transponder (PIT) tagging in the South Fork John Day 

River basin between September 2007 and September 2008.  The number of new and 

recaptured (RE) redband trout or juvenile summer steelhead (RbT/StS), spring chinook 

salmon (ChS), and smallmouth bass (SmB) are given for each stream where PIT tagging 

occurred.  

 RbT/StS  ChS  SmB 

Stream New RE  New RE  New RE 

         

Black Canyon Creek 480 188  22 7  0 0 

         

Murderers Creek 1,175 388  38 31  0 0 

         

South Fork John Day R. 26 1  1 0  0 0 

         

 

Juvenile Fish Movement Monitoring 

During summer 2008 we operated a temporary PIT tag antenna in Bridge Creek 

downstream of the confluence of Bear and Bridge creeks.  This antenna was located at stream 

kilometer 7, and was installed in late June.  This PIT tag antenna detected upstream migrations 

by PIT tagged fish.  Fewer fish were detected at this station during summer 2008 as compared to 

summer 2007.  

During summer 2008 we operated a pair of PIT tag arrays in the South Fork John Day 

River.  The upstream array was located at river kilometer 10 and consisted of 6 antennas, and the 

downstream array was located at river kilometer 2 and consisted of 3 antennas.  These arrays 

were operated continuously, and detected the movement of both juvenile and adult steelhead, and 

juvenile spring Chinook.  

Adult Steelhead Spawner Surveys 

We selected 20 sites, each 1 km in length, in both the Bridge Creek and Murderers Creek 

basins for spawner surveys during spring 2008.  These sites were randomly selected from the 

U.S. EPA‟s EMAP master sample list for each basin (P. Larsen, U.S. EPA, Corvallis, OR).  First 

order streams were omitted from the sample, and 5
th 

order or larger streams are not present in 

these basins.  Thus, all samples were from 2
nd

-4
th

 order streams.  Public and private lands were 

equally weighted in site selection.  Access to sites on private property was contingent on 

landowner permission.  In cases where access was denied (or the landowner could not be 

contacted), inaccessible private sites were replaced with other sites on private land.  In the 

Bridge Creek basin, we repeated 10 sites sampled in 2007, and added 10 new sites.  The portion 

of main Bridge Creek from rkm 27 downstream to rkm 0 was excluded from the sample, as 

turbidity in this segment frequently precludes visual sampling of spawning activity.  Thus, all 

samples in the Bridge Creek basin occurred either upstream of rkm 27, or in the three principal 
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tributaries (West Branch of Bridge Creek, Bear Creek, Gable Creek).  In the Murderers Creek 

Basin, we also repeated 10 sites sampled in 2007, and added 10 new sites.  These sites were 

randomly drawn from throughout the entire basin.    

We attempted to visit each site on three occasions, spaced throughout the spawning 

period of adult steelhead.  During 2008, steelhead were observed in these creeks from late March 

through June.  High stream flows and limited visibility reduced the number of visits to some sites 

and the late arrival of steelhead, coupled with late spring runoff resulted in only 1 visit to some 

sites.  In Bridge Creek, we ultimately sampled 13 randomly selected sites.  Access was denied to 

3 sites, we were unable to contact the landowner of 3 sites, and 1 site was upstream of a 

temporary barrier to adult migration (beaver dam), and thus was not sampled.  In Murderers 

Creek, we sampled all 20 targeted sites. 

In the Bridge Creek Basin, we observed 23 steelhead redds in 13 km (1.8 redds/km).  

This was a decrease from the estimated 2007 redd density of 3.2 redds/km.  In the Murderers 

Creek Basin, we observed 16 steelhead redds in 20 km (0.8 redds/km).  Similar to Bridge Creek, 

the estimated redd density in 2008 was a decrease from that observed in 2007 (1.9 redds/km). 

In Bridge Creek, we also conducted “extensive” and “census” surveys where we sampled 

non-randomly selected portions of the basin to both extend our knowledge of the spawning 

distribution of steelhead, and to visually identify whether any hatchery steelhead were spawning 

in Bridge Creek.  Inclusive of all survey types (random, extensive, and census) in the Bridge 

Creek Basin, we observed 34 adult steelhead.  Nineteen of the 34 steelhead could not be 

positively identified as wild or hatchery.  We were able to identify 4 steelhead as being hatchery 

origin (adipose clip) and 11 steelhead as being presumed wild origin (no adipose clip), for an 

estimated hatchery escapement fraction of 27%.  In the Murderers Creek Basin, we observed 12 

adult steelhead.  We were able to positively identify 4 steelhead, with all of these fish being of 

presumed wild origin (no adipose clip). 

Stream Temperature Monitoring 

During 2008 we operated 11 temperature loggers.  These loggers were located at 

important locations in the thermal profile of Bridge Creek, such as downstream and upstream of 

major tributary junctions.  Temperature loggers were also sited in proximity to each established 

PIT tag monitoring location. 

In addition, Airborne Thermal Infrared Imagery (TIR) was conducted to provide a 

complete picture of current thermal conditions, including sources of heating, temperature 

accumulation, cold-water refugia, and spatially explicit thermal gradients.  The imagery and 

derived data allow analysis of how morphology, vegetation, and human activities influence in-

stream temperatures along the stream gradient.  Geo-referenced high-resolution TIR images were 

collected for Bridge, Bear, and Gable Creeks in July 2007.  

ISEMP maintained six water temperature loggers in the South Fork John Day River basin 

that continuously recorded stream temperature throughout 2006 to 2008.  Temperature loggers 

were sited at each of the six PIT tagging sentinel sites, thus there were three loggers in Black 

Canyon Creek, and three in Murderers Creek.  Similar temperature data sets exist for treatment 

and control watersheds within the Bridge Creek IMW due to airborne TIR images collected on 

the South Fork John Day Rivers and tributaries in August 2004.  
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Macroinvertebrate monitoring 

Benthic and drifting invertebrates can used to describe habitat quality and potential 

production available for fish growth (Elliott 1973, Filbert and Hawkins 1995, Hawkins 2006).  

At each habitat monitoring reach surveyed in 2008, drift and benthic invertebrates were collected 

as described in the Invertebrate Monitoring section.   

Habitat Monitoring 

 Habitat monitoring began in 2007 and is conducted annually throughout 19 study sites 

within Bridge Creek IMW study watersheds (Table 7).  Each site has been broken into four 

habitat survey reaches that are roughly 160 m in length.  Two of these reaches are sampled 

annually, and sampling effort is distributed among reaches according to a rotating panel design.  

During the first year of sampling one reach was randomly selected in each site as an annual reach 

to be sampled each year.  An additional random reach is also selected without replacement and 

sampled each year. 

 Physical habitat features are sampled using protocols developed by the 

PACFISH/INFISH Biological Opinion (PIBO) Effectiveness Monitoring Program (Heitke et al. 

2007).  The PIBO Program protocols are well established, and have been used to monitor stream 

habitat within the Columbia Basin since 2001.  The information collected as part of the Bridge 

Creek IMW will be comparable to and consistent with hundreds of stream monitoring reaches 

that are sampled annually by the PIBO program throughout the Columbia Basin.  The PIBO 

protocols describe a number of channel and stream bank characteristics (Table 8).   

Table 7:  Sites in which physical and riparian habitat conditions have been monitored in 2007 

and 2008 in order of distance upstream from the mouth in the Bridge Creek IMW.  

Matched treatment and control pairs share a similar number. 

Site Name Km begin Site Length 
(Km) 

Treatment 
Control Pairs 

Restoration 
Activity 

Borrow Pit 2.6 0.8 - Control 

Sunflower 4.1 0.4 1 Control 

Corral 5.9 0.6 1 Treatment 

Pats Cabin 7 0.6 2 Treatment 

Boundary 8.1 0.4 2 Control 

Visitor Center* 13.5 0.5 3 Treatment 

Monument* 14.4 0.6 3 Control 

VIP 15.3 0.6 - Treatment 

Mazama 17.4 0.9 4 Control 

Juniper Canyon 20.7 1.1 4 Treatment 

Meyers Camp 23 0.6 5 Control 

Woodward 25 0.7 5 Treatment 

Lower Owens 26.6 0.7 6 Treatment 

Upper Owens 28.5 1.3 6 Control 

Nelson Creek 30.4 0.5 - Control 

*private property prevented sampling in 2007 and 2008  
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Table 8: Physical habitat attributes evaluated by habitat monitoring developed by the 

PACFISH/INFISH Biological Opinion (PIBO) Effectiveness Monitoring Program 

(Heitke et al. 2007). 

Stream Channel Attributes 

Average Bank Angle Reach average of roughly 40 bank angle measurements 

Percent Undercut Banks A measure of the amount of hiding cover available for fish, percent of bank 
angle measurements < 90o 

Average Undercut Depth A measure of the quality of hiding cover for fish, summarized as the average 
depth of banks featuring an angle < 90o 

Percent Stable Banks Banks are classified as stable or unstable based on the presence and extent of 
vegetative coverage and signs of erosion 

Percent Pools Sum of pool habitat lengths / total survey reach length 

Pools / km Frequency of pool habitat types per length of stream 

Average Residual Pool 
Depth 

Average of the difference between the maximum and minimum all pools within 
a reach 

Percent Pool Tail Fines Describes the quality of fish spawning substrate as the percent of substrate 
particles measured < 6 mm diameter 

Substrate D50 Composition of stream substrate, 50 percent of the pebbles sampled are 
smaller than the diameter (mm) of the D50 

Average Bankfull Width Average of the bankfull (active) channel width measurements 

Large Woody Debris / 
100m 

Number of pieces of woody debris (L > 1m X .W  > 1m) interacting with the 
bankfull channel per length of stream 

 

An additional set of protocols is being used to monitor changes in the riparian vegetation 

at each habitat survey reach.  Riparian vegetation sampling began in 2008, and the methods used 

consist of an adaptation of the PIBO Riparian Vegetation Sampling Protocol (Heitke et al. 2007).  

This sampling is used to describe the composition and extent of the riparian vegetation 

surrounding Bridge Creek (Table 9).  No results from 2008 riparian vegetation sampling or 

physical habitat monitoring are presented in this report as tools for the entry, storage, and 

summarization of these data are still in the development phase. 

 



DRAFT ISEMP Annual Report: 2008:  John Day Subbasin, OR 

 

Prepared by Terraqua, Inc. for ISEMP June 4, 2009 

 34 

Table 9: Riparian vegetation attributes evaluated by habitat monitoring using an adaptation of the 

PIBO Riparian Vegetation Sampling Protocol (Heitke et al. 2007).   

Riparian Attributes 

Greenline Vegetation 
Coverage 

Percent coverage of the stream bank assessed from the start of greenline 
vegetation to the edge of the bankfull channel 

Width of Greenline 
Vegetation 

Greenline vegetation encroachment, measured as the distance from the edge of 
the bankfull channel to the start of greenline vegetation  

Greenline Overhead 
Coverage 

Documents the presence and type of shrub vegetation extending over the 
greenline  

Width of Riparian 
Vegetation 

Composition of vegetation (riparian or upland) along transects extending 4 
bankfull widths pirpendicular to the active channel 

 

Variation in Physical Habitat Monitoring Data 

Physical habitat is closely linked to fish populations, macroinvertebrate populations, and 

stream temperatures and can help inform the analysis and evaluation of other observations 

collected throughout the Bridge Creek IMW.  Summary habitat monitoring data collected in 

2007 are presented here as the mean of reaches within each study site.  Analyses were also used 

to evaluate pre-restoration conditions between paired treatment and control sites within the 

Bridge Creek IMW.  Similarities among the Bridge Creek sub-watershed and nearby external 

control sites on Bear, Gable, and Murderers Creeks were also evaluated.  Each physical habitat 

attribute was evaluated using one-way ANOVA models.    

An additional set of analyses were conducted to further describe spatial variation in the 

distribution of physical habitat characteristics throughout the Bridge Creek IMW.  Identification 

of spatial patterns in habitat characteristics, such as longitudinal trends, will allow for the design 

of more powerful statistical tests for detecting habitat responses to restoration manipulations.  

Longitudinal trends in habitat characteristics on Bridge Creek were evaluated visually by plotting 

the average values for each site in order according to distance from the mouth.  Simple linear 

regression models were used to test for statistical significance.   

 An assessment of the magnitude of variation (calculated as the coefficient of variation 

(CV)) for habitat attributes on Bridge Creek at the sub-watershed scale was also performed.  CV 

values were also calculated for habitat attributes among 16 stream reaches within the John Day 

Basin that had been sampled using the PIBO monitoring protocols (Roper et al. 2009).  These 16 

streams were all small tributary streams similar to Bridge Creek and were used as a baseline for 

assessing the magnitude of variation for habitat attributes within Bridge Creek. 

The average percent of channel habitat classified as pools ranged between 20% and 60% 

among study sites (Figure 20a), and none of the treatment and control pairs were significantly 

different from one another on Bridge Creek.  No significant difference between sites on external 

control sites and Bridge Creek was found.  Meyers Camp had the greatest average value of 

percent pool habitat at approximately 60%.   
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Figure 20: Mean of physical habitat monitoring attributes for each site.  Sites on Bridge Creek 

are ordered on the x-axis according to distance from the mouth.  Stars between bars on 

Bridge Creek indicate statistically significant differences between matched treatment and 

control sites.  Stars above bars on external sites indicate statistically significant difference 

from Bridge Creek.  
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Average pool frequency (pools/km) among sites ranged from 20 to 40 pools/km (Figure 20b), no 

study sites were significantly different from one another.  Average residual pool depths varied by 

as much as two fold among study sites (Figure 20c), and Mazama had statistically significantly 

deeper average residual pool depths than its corresponding treatment site Juniper Canyon.  Bear 

Creek, Gable Creek, and Upper Murderers Creek all had significantly less deep residual pool 

depths than the average pool depth on Bridge Creek.  Sites on Bridge Creek lack or have 

extremely low densities of large woody debris (LWD) (Figure 20d).  In contrast, the external 

control sites on Gable Creek and Upper Murderers Creek featured wood densities of 3 and 15 

LWD/100 m, respectively.  Values of percent bank stability were generally high for all sites, 

although sites in the upper portion of the mainstem of Bridge Creek (Lower Owens, Upper 

Owens, Nelson) all had percent stable bank values below 80% (Figure 20e).  Average bank 

angles were similar among sites, with values ranging between 100
o
 and 140

o
 (Figure 20f).  

Average bank angle on Bear Creek was significantly wider than found on Bear Creek.  Average 

percent pool tail fines < 6 mm varied considerably among sites (Figure 20g).  All sites on 

Murderers Creek had significantly lower percent pool tail fines than Bridge Creek.  Woodward 

had significantly greater percent pool tail fines than its matched control site Meyers Camp.  

Sampling reaches on Woodward also had high percent particle counts < 6 mm (Figure 20h). 

Few of the physical habitat attributes evaluated showed any upstream or downstream 

trends on Bridge Creek (Table 10, Figure 21a).  However, percent stable banks showed a 

significant decrease with distance upstream, and pools/km showed a significant increase with 

distance upstream (Table 10, Figure 21b).  Coefficients of variation calculated among sites on 

Bridge Creek were lowest for bankfull width (17%) and greatest for LWD density (170%).  

However, CV values among sites on Bridge Creek were lower than CV values among reaches in 

the John Day for all habitat attributes evaluated (Figure 22).   

 Table 10:  Slope () and standard error, coefficient of determination (r
2
), and statistical 

significance (p) for regressions of distance from the mouth (km) and physical habitat 

attribute for Bridge Creek. 

 

Habitat Attribute  se r2 P 

Average Bank Angle -0.16 0.23 0.04 0.5 

% Pool Tail Fines < 6 mm 0.26 0.27 0.07 0.36 

% Particles < 6 mm 0.03 0.22 0.0016 0.89 

% Pools 0.3 0.26 0.1 0.28 

Pools / km 0.55 0.17 0.47 0.01 

Residual Pool Depth 0.06 0.15 0.0146 0.7 

% Stable Banks -0.4 0.18 0.3 0.05 

LWD / 100 m 0.017 0.013 0.12 0.63 
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Figure 21:  Simple linear regressions between distance from the mouth of Bridge Creek and the 

average of % Stable Banks (a) and Pools / km (b).  Regressions were significant at  = 

0.05. 
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Figure 22:  Coefficient of variation for a selection of physical habitat monitoring attributes 

calculated for 16 tributary stream reaches in the John Day Basin (black bars) and among 

sites on the mainstem of Bridge Creek (grey bars). 
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The results presented in this study describe the physical habitat conditions within the 

Bridge Creek IMW study area prior to implementation of restoration actions.  The analyses of 

physical habitat data demonstrated little differences exist between matched treatment and control 

sites on the mainstem of Bridge Creek.  Differences in habitat attributes are more pronounced 

among Bridge Creek and external control sites.  Only bank stability and pool frequency 

(pools/km) showed significant longitudinal trends along the length of Bridge Creek.   

 Summarizing habitat attributes by site demonstrated that pre-restoration habitat 

characteristics are relatively homogenous throughout the length of Bridge Creek.  Testing for 

significant differences among treatment and control sites further supported this homogeneity, and 

demonstrated that habitat conditions are similar between matched pairs of treatments and 

controls.  This should increase the power to detect restoration responses, and also increase the 

amount of information that can be gained about how stream systems respond to manipulations.  

Differences between Bridge Creek and the external control sites on Bear, Gable, and Murderers 

Creeks were pronounced for several habitat attributes.  Recognizing these differences is 

important, as this information can be used to consider whether a particular site is appropriate to 

consider as a control in an experiment.  For example, the uppermost site on Murderers Creek is 

very different than any of the sites being monitored on Bridge Creek as it contains an abundance 

of LWD and flows through a forested canyon.   

Differences in habitat conditions at external control sites can also provide a contrast for 

comparing conditions at treated sections of Bridge Creek before and after restoration.  For 

example, the lower two sites on Murderers Creek are similar but to, but likely less degraded than 

Bridge Creek.  Thus, the lower end of Murderers Creek may provide an example of reference 

conditions for the restoration project on Bridge Creek.  Several habitat attributes on the lower 

two Murderers Creek sites had values that would be indicative of higher quality habitat for 

salmonids.  Examples of this can be seen in the low values of percent pool tail fines, and high 

percentage of pool habitat.                     

 Identifying longitudinal trends in the distribution of habitat characteristics also provides 

information that will improve the ability to detect the effects of restoration actions on Bridge 

Creek.  Including distance from the mouth as a covariate in the analysis of restoration effects 

should decrease the amount of unexplained variance in bank stability and pools/km.  

 Comparing the range of variation in habitat attributes among study sites to variation 

among reaches throughout the John Day Basin demonstrated that variation within the Bridge 

Creek sub-watershed is relatively low.  This low variation should allow for robust comparisons 

to be made between treatment and control reaches on Bridge Creek. 

The Middle Fork IMW Study  

In 2007, the Middle Fork John Day IMW was initiated by several agencies including The 

Nature Conservancy (TNC), Malheur National Forest, Confederated Tribes of the Warm Springs 

Reservation (CTWSR), Oregon Department of Fish and Wildlife, Bureau of Reclamation, the 

Grant Soil and Water Conservation District, Oregon Water Trust, Oregon Trout, Confederated 

Tribes of Umatilla Indian Reservation, Umatilla National Forest, and private landowners.  

Representatives from these agencies worked collaboratively in the forum called the Middle Fork 

John Day Working Group in which ISEMP has also participated.   
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These organizations have planned several restoration projects of varying size and scope 

to be implemented over the next 10 years.  These projects are based around 3 primary restoration 

efforts including: 

 Reconnecting habitat 

 Restoring hydrologic, geologic and riparian processes 

 In-stream habitat enhancement 

Monitoring in the Middle Fork currently includes ODFW‟s Chinook salmon and 

steelhead monitoring, USFS temperature and PIBO monitoring, CTWSR conservation area 

programs and monitoring performed by TNC. 

ISEMP has been working closely with ODEQ in their TMDL assessment of the Middle 

Fork John Day to use the HeatSource model used in this TMDL evaluation to synthesize the 

physical characteristics of the stream and surrounding landscape that ultimately are the limiting 

factors for salmon and steelhead addressed in this IMW.  ISEMP is attempting to use this model 

to develop the expected impacts of the restoration strategies using the growth potential model 

described above (see Growth Potential Models section in Nelle et al. 2007).  Specifically, we 

expect this approach will 1) identify the expected contributions of different factors affecting 

temperature (e.g., canopy cover, tributary inputs, etc.); 2) describe benefits of each action type 

(which will be difficult to determine from monitoring alone); 3) identify what variables need to 

be monitored and, 4) help develop a spatial template for sites to monitor (areas with large 

changes in observed and expected temperature changes).  We made considerable progress in 

parameterizing the Heatsource model in 2008 and the calibrated model is nearly complete.  In 

addition, we have met with the Middle Fork Working group and have made considerable 

progress in documenting the action implementation plan to develop model scenarios. 

Documentation of the model scenarios has also aided in the development of an 

experimental and monitoring design for the Middle Fork IMW.  ISEMP contributed to 

development of the MFIMW work plan that was recently approved for another year of funding 

by the Oregon Watershed Enhancement Board.
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CHAPTER 3:  THE WENATCHEE AND ENTIAT SUBBASINS, WA 

The integrated status/trend/effectiveness monitoring of the steelhead and spring Chinook 

populations in the Wenatchee River subbasin under the ISEMP began with strategy, design, and 

coordination in 2003, and progressed to nearly full monitoring implementation by 2006.  The 

Implementation Strategy for Wenatchee Subbasin Monitoring (Nelle and Ward 2008) guides this 

portion of the ISEMP, which established a number of scientific uncertainties associated with 

existing monitoring efforts that the ISEMP is attempting to clarify. 

The monitoring approach in the Wenatchee River subbasin focuses on aspects of 

status/trend monitoring and protocol comparisons, and works with what we consider to be the 

“traditional” approach to monitoring, where many agencies with numerous and uncoordinated 

mandates undertake large efforts in the same geographic area but in relative isolation from each 

other.  In the Wenatchee, the ISEMP‟s contribution has largely been to coordinate existing 

agency efforts through collaborative funding, collaborative fieldwork, standardized data 

collection, and standardized data management.  Funds from the ISEMP have been used to 

augment existing agency budgets where monitoring indicators were not already being studied 

and where efforts needed to be expanded to meet the ISEMP‟s mandates and the 

recommendations of the Upper Columbia Monitoring Strategy (Hillman 2006), which serves as 

the ISEMP‟s guiding document in the Wenatchee and Entiat rivers subbasins. 

In the Entiat River subbasin the ISEMP is using the IMW approach to measure the extent 

to which a reach-scale habitat restoration project and Recovery Plan actions will affect fish 

habitat, fish habitat utilization, and the productivity of salmonid fishes in the Entiat River 

subbasin.  The study is also testing aspects of the Monitoring Strategy for the Upper Columbia 

Basin (Hillman 2006) that pertain to effectiveness monitoring.  Surveys of fish habitat and fish 

habitat utilization supported by this study will be synthesized with separately funded, yet 

compatible, agency monitoring programs to include all of the indicators specified for study in 

Hillman (2006).  Coordination with landowners and the local Watershed Planning Unit are built 

into the study design.  Ideally, the study will be implemented over a 20-year period, but the 

duration is dependent upon restoration action implementation and funding.  An extended 

monitoring time frame is necessary to account for at least four salmonid generations (4-5 years 

per generation), to capture pre- and post-restoration project conditions, interannual variability, 

long-term channel adjustments resulting from the restoration project, and possible changes to 

restoration project features that might arise from periodic factors like large runoff events. 

ISEMP Coordination 

All ISEMP activities in the Wenatchee and Entiat river subbasins were performed within 

the overall ISEMP strategy for this pilot subbasin in 2008.  The bulk of this work included 

coordinating implementation of at least 60 ISEMP monitoring indicators between at least five 

funding agencies (BPA, NOAA, Chelan County PUD, WDFW, USFS) and 13 contractors (Table 

11).  The most important tools for achieving this high volume of coordination included meetings 

of the Upper Columbia Regional Technical Team (RTT), in-person meetings, and telephone and 

email communication.  Meeting minutes for RTT meetings 

(RTTMeetingNotesForCon27480Rel3) can be found on the ISEMP website 

(http://www.nwfsc.noaa.gov/research/divisions/cbd/mathbio/isemp/index.cfm).  Important 

http://www.nwfsc.noaa.gov/research/divisions/cbd/mathbio/isemp/index.cfm
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deliberations and decisions made regarding ISEMP implementation at RTT and other meetings 

are cataloged in the implementation tracking tool (see below).  

Table 11.  Contracts coordinated by the ISEMP in the Wenatchee/Entiat subbasin, described by 

contract element/monitoring indicator, in FY 2008. 

Subbasin Monitoring 

Type 

SOW Contractor Funding Agency(s) 

ENT IMW Effectiveness Implementation Strategy: 
Entiat IMW  

Terraqua BPA 

ENT IMW Effectiveness Macroinvertebrate sampling  Terraqua BPA 

ENT IMW Effectiveness Habitat surveys Terraqua BPA 

ENT IMW Effectiveness Snorkel for fish abundance USFWS BPA 

ENT IMW Effectiveness Coordination CCD BPA, others contributing 

ENT IMW Status/Trend Habitat at status/trend sites Terraqua BPA 

ENT IMW Effectiveness Juvenile pit tag deployment USFWS BPA 

ENT IMW Effectiveness Juvenile trapping at RM 6 USFWS BPA 

ENT IMW Effectiveness Juvenile trapping at Entiat 
Mouth 

USFWS BPA 

ENT IMW Effectiveness Assist snorkel surveys for fish 
abundance 

Yakama Nation BPA 

ENT IMW Effectiveness McNeil core sample/fine 
sediment 

USFS-Entiat 
Ranger District 

BPA 

ENT IMW Effectiveness Water temperature USFS-Entiat 
Ranger District 

BPA 

ENT IMW Effectiveness pH monitoring/water quality USFS-PNW BPA 

ENT IMW Effectiveness Status/trend snorkeling for 
fish abundance 

Yakama Nation BPA 

ENT IMW Effectiveness Assist with snorkel surveys 
for fish abundance 

USFS BPA 

ENT IMW Effectiveness IMW – Coordination CCD BPA 

ENT IMW Effectiveness Steelhead redd surveys in Mad 
River 

USFS-Entiat 
Ranger District 

USFS 

ENT IMW Effectiveness Steelhead redd surveys USFWS BPA 

ENT IMW Status/Trend Macroinvertebrate sampling at 
status/trend sites 

Terraqua BPA 

Wenatchee Effectiveness Snorkeling assistance Terraqua BPA 

Wenatchee Effectiveness Snorkel Coordination Yakama Nation BPA 

Wenatchee Status/Trend Analysis Terraqua BPA 

Wenatchee Status/Trend Strategy: Implementation 
Strategy for Wenatchee 

Terraqua BPA 

Wenatchee Status/Trend Juvenile trapping Lake W. WDFW BPA 

Wenatchee Status/Trend Juvenile trapping Monitor WDFW BPA 

Wenatchee Status/Trend Juvenile trapping Nason Yakama Nation BPA 

Wenatchee Status/Trend Juvenile trapping Peshastin USFWS BPA 

Wenatchee Status/Trend Macroinvertebrate sampling at 
repeat sites 

Terraqua BPA 

Wenatchee Status/Trend Habitat surveys at repeat sites Terraqua BPA 

Wenatchee Status/Trend Deployment of PIT tags at 
Nason screw trap and remote 
locations 

Yakama Nation BPA 

Wenatchee Status/Trend PIT tag detector array and WDFW NOAA for detectors, WDFW for 
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deployment at remote 
locations 

deployment 

Wenatchee Status/Trend Deployment of PIT tags at 
non-Nason screw traps and 

remote locations 

CCPUD CCPUD 

Wenatchee Status/Trend Fish capture for PIT tags at 
remote locations 

WDFW BPA 

Wenatchee Status/Trend Cost of pit tags BPA BPA 

Wenatchee Status/Trend Macroinvertebrate sampling at 
50 sites 

WDOE BPA 

Wenatchee Status/Trend Habitat WDOE BPA 

Wenatchee Status/Trend Day Snorkeling USFS BPA 

Wenatchee Status/Trend Reconnaissance USFS BPA 

Wenatchee Status/Trend Recon for snorkel CCD BPA 

Wenatchee Status/Trend Water quality  CCD BPA 

Wenatchee Status/Trend Macroinvertebrate 
identification 

Rhithron BPA, funded through Terraqua 

Wenatchee Status/Trend McNeil core sample/fine 

sediment 

USFS USFS 

Wenatchee Status/Trend Headwaters study USFS-PNW BPA 

Wenatchee Status/Trend Status/trend snorkeling Yakama Nation BPA 

Wenatchee Status/Trend Coordination Terraqua BPA 

Wenatchee Status/Trend General Agency Coord CCD BPA 

Wenatchee Status/Trend Steelhead redd surveys at 
random sites 

USFS BPA 

Wenatchee Status/Trend Recon steelhead random sites CCD BPA 

Wenatchee Status/Trend Steelhead redd surveys at 
index sites 

WDFW BPA, WDFW 

 

Wenatchee Status and Trend Monitoring 

During 2008 status and trend monitoring continued in the Wenatchee subbasin.  The 

Washington Department of Ecology performed habitat sampling at 48 sites, 23 annual panel sites 

(2 were excluded due to inaccessibility from a land slide), and 25 rotating panel sites.  However, 

as part of its task of evaluating the reliability of commonly used methods for data collection 

ISEMP used a series of repeat snorkel surveys to directly estimate the repeatability of fish counts 

and resulting density estimates and to determine the amount of error contributed by changes in 

crew personnel.  To achieve this, the 25 annual trend sites were snorkeled as normal and then a 

subset of these sites were resurveyed during two weeks in August by three different crews.  In all 

13 sites were visited three times each by at least two different crews within a 36 hour period.   

After the experiment was completed, as many status sites from the fifth rotating panel were 

surveyed as possible.  This data will be analyzed early in 2009 to inform the structure of the 

2009 field season.  Continued increased coordination and collaboration among the contracted 

agencies led to improvements in efficiencies of staffing levels required to fully staff the crews 

needed for snorkel surveys. 

Entiat Effectiveness Monitoring 

In 2007-2008, habitat surveys using the protocols of the Upper Columbia Monitoring 

Strategy at 30 restoration project control and treatment sites and at 25 randomly located 
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reference sites used for comparison of watershed status and trends with sites in the restoration 

project area were conducted.  The USFWS snorkeled 30 effectiveness monitoring sites during 

three time periods (summer, fall, winter) in FY08, which were supported by habitat surveys and 

the Yakama Nation snorkeled 25 status and trend sites in FY08.  Data from this work was 

entered into ATM format and is in the ISEMP data management system. 

Implementation Tracking Tool 

In 2007-2008, all relevant information that documents changes to scientific study design 

was entered into the working draft “implementation tracking tool.”  ISEMP software developers 

are creating an ATM structure for use as a project tracking tool that is compatible with other 

tools the ISEMP uses to manage protocols, budgets, and scientific data.  Project tracking tool 

information will be entered into the new project tracking ATM, which will eventually be 

available for sharing on the ISEMP website at NOAA, using their collaboration software. 

Implementation Strategies 

During 2007-2008, management of the ISEMP monitoring activities in the Entiat River 

subbasin continued to follow the working draft of the Entiat Monitoring Strategy.  However, in 

response to the new emerging landscape in the region, such as the interest of the Yakama Nation 

in working in the Entiat using the Fish Accord funds recently awarded to them from BPA, as 

well as the work carried out by the Upper Columbia Salmon Recovery Board to advance 

permitting and funding coordination, ISEMP began development in 2008 of an experimental 

design to evaluate the effectiveness of the suite of habitat actions proposed for the Entiat River 

subbasin under the IMW framework.  Working with other ISEMP partners and GeoEngineers, 

development of the final version of the Entiat IMW strategy is underway and has included 

considering alternative experimental designs for implementation in the Entiat River subbasin that 

would maximize the ability to detect changes due to restoration actions by explicitly linking the 

implementation of habitat actions (e.g., what types of projects and the location and timing of 

implementation) with an experimental design to provide greater contrast in data, thus improving 

the chances of detecting changes in freshwater productivity attributable to habitat action 

implementation.  Preliminary analysis on data collected to date in the Entiat indicated that the 

current watershed-scale design intended to maximize flexibility with regard to implementation of 

actions will not provide sufficient contrast to be able to detect an effect of restoration actions.  

Therefore three alternative design approaches were explored in 2008: 

1. Staircase design (Walters et al. 1988); 

2. Hierarchical design; and 

3. Combination of a hierarchical and staircase (hybrid) design. 

Over the course of FY2008 many meetings were attended or hosted and presentations 

given to various audiences to solicit input and agreement on the IMW.  For example: 

 November 13, 2008, ISEMP Data Analysis meeting, Wenatchee, presentation on 

IMW concept. 

  January 14, 2009, presentation to RTT soliciting input on prioritizing which 

questions the IMW should try to answer. 

 January 27, 2009, presentation to the EHSC. 
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  February 2, 2009, the UCSRB hosted a meeting in Wenatchee, WA, with ISEMP, 

project implementers, RTT members, UCSRB and other interested parties.   

 May 13, 2009, presentation on final recommended experimental design to RTT. 

 June 25, 2009, presentation to the UCSRB. 

 To be arranged: July 2, 2009, presentation to the EWPU. 

In addition to these meetings, the EHSC and RTT were given regular updates on the 

progress of the experimental design throughout the year.  Based on the response from the RTT 

and the Entiat Habitat Subcommittee a hybrid design has been selected as the preferred 

alternative most likely to maximize contrast and be flexible enough to accommodate the realities 

of implementing a large-scale restoration experiment such as this one.  After the May 2009 RTT 

meeting, the RTT issued a memo indicating its support for the experiment design based on its 

technical review.  Development of the Entiat IMW strategy document is continuing in 2009 with 

refinement of the hybrid design and an evaluation of monitoring tools and response metrics.  

In 2008, the Wenatchee Implementation Strategy was updated and reviewed by the 

RTT‟s Monitoring and Data Management Committee and will be included in the Upper 

Columbia Monitoring Strategy (Hillman 2006) as Appendix A. 

Data Management System Development 

During 2007-2008 ISEMP coordinators in the Wenatchee and Entiat served as liaisons 

between ISEMP contractors and the data management system's developers to ensure that the 

developing data management system serves the ISEMP as implemented in the Upper Columbia 

subbasin.  The ISEMP coordinators communicated electronically and in-person with these and 

other entities that are developing the data management systems related to Project #2003-017-00.  

Field Manual Development 

During 2007-2008 ISEMP put a significant effort into creating standardized protocols for 

each survey type conducted under the program, using the efforts underway in the Wenatchee and 

Entiat as a template.  These protocols follow the outline recommended in Oakley et al. (2003).  

In all, eleven working draft protocols were created and/or revised and updated: 

(i) Benthic Macroinvertebrates:  “A Field Manual of Scientific Protocols for the Collection 

of Benthic Macroinvertebrates within the Upper Columbia Monitoring Strategy” 

(Moberg 2009a). 

(ii) Habitat:  “A Field Manual of Scientific Protocols for Habitat Surveys within the Upper 

Columbia Monitoring Strategy” (Moberg 2009b). 

(iii) Juvenile Trapping:  “A Field Manual of Scientific Protocols for Downstream Trapping 

of Migrants within the Upper Columbia Monitoring Strategy” (Tussing 2009a). 

(iv) PIT Tagging:  “A Field Manual of Scientific Protocols for Capture, Handling, and 

Tagging of Wild Salmonids in the Upper Columbia River Basin using Passive Integrated 

Transponder (PIT) Tags within the Upper Columbia Monitoring Strategy” (Nelle 2009a). 

(v) Redd Surveys:  “A Field Manual of Scientific Protocols for Steelhead Redd Surveys 

within the Upper Columbia Monitoring Strategy” (Nelle and Moberg 2009). 
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(vi) Snorkel Surveys:  “A Field Manual of Scientific Protocols for Underwater Observations 

within the Upper Columbia Monitoring Strategy” (Murdoch and Nelle 2009). 

(vii) Water Quality:  “A Field Manual of Scientific Protocols for Water Quality Surveys 

within the Upper Columbia Monitoring Strategy” (Moberg and Archibald 2009).  

(viii) Site Selection: “A Field Manual of Scientific Protocols for Selecting Sampling Sites 
used in the Integrated Status and Effectiveness Monitoring Program.”  (Moberg and 
Ward 2009.) 

(ix) Fine Sediment: “A Field Manual of Scientific Protocols for Fine Sediment Sampling 
within the Upper Columbia Monitoring Strategy.” (Tussing 2009b). 

(x) PIT tag detection arrays: “A Field Manual for the Construction, Installation, Operation 
and Maintenance of Passive Instream Arrays in the Upper Columbia Basin.” (Nelle 
2009b) 

(xi) Electrofishing: “A Field Manual of Scientific Protocols for Electrofishing within the 
Upper Columbia Monitoring Strategy.” (Terraqua 2009). 

This work was accomplished by working with the relevant contractors in the Wenatchee 

and Entiat to document the methods used in the various surveys and to standardize those 

methods where appropriate.  The working drafts are posted on the Oracle Collaboration Suite 

website and will be reviewed and updated at the end of the field season each year until there is a 

consensus on a final version among all interested parties. 

Steelhead Redd Surveys – alternative designs and analysis 

In FY08 the ISEMP undertook to determine the most efficient survey design(s) to 

estimate adult steelhead spawner abundance using existing datasets in the John Day River and 

the Wenatchee River.  Adult steelhead monitoring programs have proven very difficult to 

implement because of their migration and spawn timing.  One of ISEMP‟s objectives is to 

develop a salmonid population status and trend monitoring approach with known accuracy and 

precision.  Without efficient survey designs it is difficult to make informed decisions related to 

recovery of ESA listed salmonids.  The important metrics associated with these decisions have 

been outlined in many documents but generally include a population (or group of populations) 

adult abundance, redd abundance, spatial distribution of spawners within a population‟s 

geographic range, and the temporal distribution of spawners within that geographic range (e.g., 

run-timing of different stocks).  Metrics derived from a specified survey design must take into 

account the population‟s inherent natural variability, both spatial and temporal, and the metric‟s 

variability associated with the measurement technique.   

Columbia Basin monitoring programs can be classified into several survey designs and 

include index redd surveys, random redd surveys, population estimates (individuals), or direct 

fish counts.  Most historical data has been generated using a count of redds in an index reach to 

determine a population‟s trend; however, these data are usually generated non-randomly and 

preclude direct extrapolation to the population of interest.  Many monitoring program objectives 

are local in scope and do not directly relate to the overall objectives of population-scale 

monitoring.  Additionally, many monitoring programs do not report the associated bias and 

precision of their estimates, thus making it difficult to assess their adequacy.  A few programs 
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have only recently started using random surveys (e.g., GRTS) to generate an estimate, most of 

which are associated with ISEMP.  Few population estimates exist and are usually obtained 

using temporary weirs or other capture locations.  Direct counts come from dams, permanent 

weirs, or fish passage structures (e.g., ladders around falls).   

Our objective was to estimate the different metrics using the most efficient survey design 

using ODFGW, John Day River, and WDFW and USFS Wenatchee River datasets (a survey 

design is the physical application, both in space and time, to estimate a parameter of interest 

using a specific measurement technique).  Efficiency can be defined as the design with the 

lowest cost/benefit ratio; however, the most efficient design does not produce the most precise or 

least biased estimates, but gives us the most adequate data relative to its costs.  Adequacy is 

defined as how much precision is needed to answer the question, and how much bias is 

acceptable.  We are most interested in the optimal allocation and distribution of sampled reaches 

within a watershed within a year and between years.  This discussion assumes that redd counts 

are a reasonable proxy or indicator of abundance and does not address the biases associated with 

redd counts themselves as indicators of abundance.  

In the Wenatchee subbasin, the USFS has completed a 5-year GRTS-based basin-wide 

survey beginning in 2004, while WDFW monitors steelhead redds at index reaches annually, 

primarily in areas of the Wenatchee River deemed high quality.  We developed a population 

estimate of steelhead redds using the two existing datasets.  Assuming that each survey type was 

completed in mutually exclusive areas, we estimated the number of redds in each area (index and 

non-index areas).  For each year, we used the index samples to estimate the abundances in the 

index domain and the sample survey data to estimate the abundances in the non-index domain: 

total redd population was the sum of the two estimates (with sampling uncertainty coming from 

the sample survey part of the watershed).  Results of this analysis using draft data were presented 

at an ISEMP data analysis workshop in November in Wenatchee, WA.  Using data from 2005-

2007, the number of redd estimated between both index and non-index areas was 986, 333, 233, 

respectively.  However, the percent of total redds that were found in the index areas for 2005, 

2006 and 2007 was estimated as 18%, 14% and 44%, respectively.  To provide a final estimate 

of redd numbers and the variability, a full analysis of both datasets should be undertaken to 

describe redd spatial and temporal variability by utilizing all available information in the 

Wenatchee River including existing dam counts, within basin PIT tagging, and historical 

distributions of redds in the index reaches. 

The Oregon Department of Fish and Wildlife has collected steelhead redd survey data in 

a large number of areas throughout Oregon.  In order to assist ISEMP crews in the John Day 

River in developing survey designs, we reviewed the existing information on visibility 

(atmospheric conditions + water clarity), survey frequency, and redd misidentification and 

provided a brief write-up for the John Day River ISEMP crews to document the existing 

knowledge of controlling factors of redd deposition and subsequent observations by field crews.  

Using several ODFW datasets, the information suggested that the number of steelhead redds 

observed is a consistent estimate of the number of female steelhead in a watershed.  The degree 

of noise around that dataset comes from many factors; however, the focus of this brief analysis 

was to direct the temporal sampling at a reach scale to measure redd persistence.   
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CHAPTER 4:  SALMON RIVER SUBBASIN, ID 

Implementation of the ISEMP in the Salmon River subbasin will test whether a model-

based monitoring program can improve efficiency and increase statistical inference relative to 

the collection of data without a pre-defined analytical framework.  The Salmon ISEMP is 

concentrated in two watersheds, the Lemhi River watershed and the South Fork Salmon River.  

In the South Fork Salmon River (SFSR), which represents a significant contribution to Snake 

River spring/summer Chinook salmon production, the ISEMP will implement a habitat and 

population status and trends monitoring project.  This site was selected because ongoing 

monitoring activities have substantial time series data and present an opportunity to evaluate 

sampling alternatives in a “common garden.”   The Lemhi River is part of a Model Watershed 

initiative to assist the recovery of salmon and steelhead through strategic application of habitat 

restoration.  Thus the Lemhi watershed was selected for implementation of an ISEMP habitat 

action effectiveness monitoring project. 

The Salmon ISEMP study has been underway since August 2005, and has primarily 

focused on coordination, developing sampling designs, and describing analytical procedures.  

Major project accomplishments by fiscal year (FY) are summarized below: 

FY 2005 

 Developed a watershed model (QCI 2005) to guide sampling design and provide 

an analytical framework for the Salmon ISEMP. 

 Convened the first meeting of the Research Monitoring and Evaluation Technical 

Oversight Committee (RMETOC), a forum consisting of tribal, state, and federal 

agency experts to guide the planning and implementation of the Salmon ISEMP. 

FY 2006 

 Submitted the watershed model and accompanying sampling design for the 

Salmon ISEMP to the Independent Scientific Review Panel (ISRP) for technical 

review. A positive ISRP review was received in January 2006 (ISRP 2006-1). 

 Programmed the Salmon watershed model to provide stochasticity around key 

parameters. 

 In concert with other ISEMP data analysts, completed analyses aimed at 

evaluating the efficacy of different snorkeling and habitat sampling protocols. 

 Completed site surveys for sampling infrastructure associated with the Salmon 

ISEMP monitoring design. 

 Convened meetings of the RMETOC to coordinate existing sampling efforts with 

those prescribed by the Salmon ISEMP monitoring design. 

 Worked with the Collaborative Systemwide Monitoring and Evaluation Project to 

contrast alternative sampling designs for the Lemhi River watershed. 
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FY 2007 

 Coordination with the tributary habitat and hatchery RME appendix efforts for the 

Biological Opinion Remand process. 

 Completion of a Visual Basic version of the Salmon ISEMP watershed model to 

improve functionality, speed, and accessibility. 

 Completion of a habitat sampling response design describing the protocols, 

sample density, and sample site selection that will guide Salmon ISEMP 

monitoring upon implementation. 

 Completion of an updated sampling design to accommodate changes in existing 

monitoring activities resulting from funding decisions for studies funded by the 

Bonneville Power Administration during the FY 2007-2009 period. 

 Worked with the Idaho Department of Fish and Game (IDFG), the Idaho Office of 

Species Conservation, and the State Attorneys General Office to fully integrate 

the Salmon ISEMP design into the Lemhi Conservation Plan, the guiding 

document for habitat restoration actions in the Lemhi watershed proposed for 

monitoring by the Salmon ISEMP. 

 Coordinated with the IDFG, Nez Perce Tribe (NPT), and United States Forest 

Service to fully integrate existing sampling within the South Fork Salmon River 

into the Salmon ISEMP study design. 

 Coordinated with NOAA Fisheries and the NPT to evaluate the use of BlueView 

sonar technology as an alternative to weirs for adult salmonid enumeration. 

 Transferring the watershed model from Excel to Visual Basic format to improve 

functionality, speed, and accessibility. 

 Completion of a response design to guide ISEMP habitat sampling in the Salmon 

subbasin. 

 Updating the Salmon ISEMP implementation plan based on changes to ongoing 

projects resulting from funding decisions through the Bonneville Power 

Administration FY 2007-2009 funding period. 

 Coordination with Salmon ISEMP cooperators to fully integrate ongoing 

sampling activities with those proposed to accompany implementation of the 

Salmon ISEMP. 

FY 2008 

 Prepared for on-the-ground project implementation in FY 2009; including: 

 Coordination of ongoing sampling and sampling activities proposed under 

the ISEMP. 

 Updated the salmon subbasin study design to accommodate changes in 

existing effort and to compensate for new information on proposed 

sampling infrastructure. 
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 Finalized the habitat sampling approach to focus primarily on the use of 

airborne bathymetric LiDAR with a smaller on-the-ground PIBO-based 

validation component. 

 Identified final locations for major project infrastructure, including PIT tag 

arrays and rotary screw traps. 

 Began completion of permitting documents for sampling infrastructure. 

 Completed PISCES statement of work for all elements of ISEMP 

sampling in the Salmon subbasin. 

 Coordinated with a NOAA Fisheries project that tested BlueView imaging 

sonar at a site proposed for sonar sampling in the FY2008 ISEMP study 

design. 

 Coordinated with the Idaho Office of Species Conservation to integrate the 

ISEMP and IDFG habitat monitoring associated with the Lemhi River 

Conservation Plan. 

Habitat Response Design 

The ISMEP habitat design developed for the Lemhi River and South Fork Salmon River 

(SFSR) is intended to directly address key information weaknesses that currently limit effective 

recovery planning and complicate the aggregation of population and habitat status and trends 

information to address questions at larger spatial scales.  In 2008 we completed contracts to 

implement a new remote sensing system that combines a narrow-beam bathymetric Light 

Detection and Ranging (LiDAR) with high resolution color-infrared aerial photos, and traditional 

on-the-ground habitat surveys.  If successful, bathymetric LiDAR will enable the continuous 

measurement of riparian and channel characteristics in one integrated mission.  Spatially 

continuous coverage is anticipated to drastically increase statistical power and the ability to 

detect physical habitat changes at multiple spatial scales.  Traditional on-the-ground habitat 

surveys will be used to validate LiDAR, and to determine which commonly collected habitat 

characteristics/metrics can and cannot be generated by LiDAR. 

Updating the Salmon Implementation Plan 

In common with the ISEMP projects in the Wenatchee/Entiat and John Day subbasins, 

the Salmon ISEMP builds on existing habitat and fish monitoring projects.  Existing monitoring 

activities in the Salmon subbasin receive funding from various sources and are the result of 

numerous projects.  The funding sources and projects that support these sampling activities have 

independent temporal and spatial scales and may or may not currently collect information on all 

species of importance to ISEMP.  Thus, the Salmon ISEMP sampling design must be updated on 

an annual basis to compensate for changes to the ongoing sampling projects, and to ensure that 

existing data collection efforts can return the information required by ISEMP.  Three major 

updates to the implementation plan were initiated in 2008: 

1. On-the-ground habitat monitoring, previously identified for implementation, was 

largely replaced with airborne bathymetric LiDAR; 



DRAFT ISEMP Annual Report: 2008: Salmon River Subbasin, ID 

 

Prepared by Terraqua, Inc. for ISEMP June 4, 2009 

 51 

2. Rotary screw trapping activities proposed for the lower South Fork Salmon River were 

consolidated to generate cost-savings, improve sampling consistency, and reduce fish 

handling; and 

3. Chinook salmon and steelhead PIT tagging at Lower Granite Dam replaced the need 

for adult capture facilities in the SFSR and Lemhi as described in prior implementation 

plans. 

Airborne bathymetric LiDAR was identified for implementation in the Salmon ISEMP 

plan in hopes that it will enable us to better identify covariates to relate habitat capacity and 

quality, a product of the interactions of multiple mechanisms and response variables operating on 

a variety of temporal and spatial scales, to freshwater productivity.  Bathymetric LiDAR is 

currently the only technique that will map in-stream and adjacent floodplain topography with 

high resolution over hundreds of kilometers without local calibration and penetrate water, 

enabling quantitative measures of instream habitat (e.g., residual pool volume).  The resulting 

three-dimensional structure of vegetation when combined with standard multispectral analyses of 

vegetation from color-infrared photos yields a much richer description of riparian habitat relative 

to other known methods.  Thus, this project will test a remote sensing platform that will 

seamlessly measure riparian vegetation in three dimensions, provide bare earth topography 

beneath the vegetation in the riparian zone, and return maps of stream morphology and physical 

habitat inside the channel in one data stream.  The system will provide an integrated view of a 

channel-floodplain ecosystem with a spatial resolution of about 1 meter and continuous spatial 

coverage of up to hundreds of kilometers of channel distance.  These data will be used to 

populate the habitat quality and quantity parameters of the watershed model developed for the 

Salmon subbasin.    

 In 2009, ISEMP will begin operation of a rotary screw trap in the lower mainstem SFSR. 

Given the proximity of this trap to the screw traps operated in Johnson Creek and the Secesh 

River, ISEMP cooperators agreed that all three traps could be most efficiently operated by a 

single crew.  Prior to this arrangement, operation of the two exiting traps (Johnson Creek and 

Secesh River) cost approximately $248,000 annually.  Under the proposed collaborative 

sampling design, the cost of operating the two existing screw traps, as well as the new trap on the 

lower SFSR) will cost $198,000 annually; a cost savings of approximately $50,000 annually, 

while providing data for an additional location.  Additionally, because all three traps will be 

operated by one crew, we anticipate an increase in data consistency.  Integration of screw 

trapping activities with remote juvenile PIT tagging is expected to decrease overall juvenile 

tagging requirements, and to generate estimates of juvenile growth and survival for life stages 

prior to emigration.  These data are a key piece of information for the watershed model. 

Finally, in 2008 we developed an alternative to the operation of adult capture facilities in 

the lower mainstem SFSR and Lemhi as a means to generate adult escapement estimates. 

Specifically, we statistically evaluated the efficacy of capturing and PIT tagging adults passing 

Lower Granite Dam and using subsequent detection at instream extended length PIT tag arrays to 

partition the run-at-large as estimated at Lower Granite Dam.  We calculated that PIT tagging 

natural origin adult Chinook salmon and steelhead at a rate of 10-20% at Lower Granite dam 

would be sufficient to yield adult escapement estimates at the population level with a coefficient 

of variation approaching 5%.  Collaborating with ongoing adult PIT tagging at Bonneville Dam 

and genetic sampling activities at Lower Granite Dam will enable sampling at that rate with little 
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additional handling relative to the status quo.  Additionally, employing this approach would 

enable the Lower Granite Dam escapement estimate to be partitioned at any location where 

adults can be handled and scanned for PIT tags and/or wherever extended length instream PIT 

tag arrays are deployed.  Lastly, this approach eliminates the need to build and operate adult 

capture facilities in both the SFSR and Lemhi, realizing potentially significant cost-savings, and 

reducing handling. 

Coordination with ISEMP Cooperators 

In 2008, Salmon subbasin coordination focused on the following issues: 

1. Updating implementation plans for the Salmon ISEMP (Lemhi and South Fork Salmon 

River watersheds). 

2. Coordinating existing sampling efforts to provide information for ISEMP analyses while 

simultaneously providing information to meet existing project goals. 

3. Prioritization of the retroactively awarded 2008 BPA contract for implementation of 

ISEMP in the Salmon subbasin.  

4. Initiation of permits for PIT tag array installation. 

5. Completion of budgets and PISCES contracts for project implementation in 2009. 

As previously described, implementation plans were updated in 2008 to include the use 

of airborne bathymetric LiDAR.  ISEMP, USFS, and the USGS have signed a contract for 2009 

to evaluate the feasibility of high resolution bathymetric LiDAR for surveying salmonid habitat 

in the Lemhi River watershed.  Specific contract deliverables described for 2009 include 1) data 

acquisition, 2) monitoring method development, 3) data extraction and habitat metric 

development from the resulting digital elevation model, and 4) traditional reach based habitat 

sampling.   

As previously described, significant effort was expended in 2008 to optimize sampling 

efficiency in the SFSR and Lemhi subbasins; including the implementation of adult PIT tagging 

at Lower Granite Dam and combining sampling efforts for screw traps operated in the lower 

SFSR. 

Using retroactively awarded funding for 2008, we were able to: 

1. Facilitate the development of a contract between BPA and Biomark, Inc. for the 

construction and installation of extended length instream PIT tag arrays as described in 

prior implementation plans for the Salmon ISEMP.  In 2008, PIT tag arrays will be 

installed at five locations in the SFSR and three locations in the Lemhi.  

2. Retroactive funding was also used to purchase three rotary screw traps to support 

juvenile capture objectives in the SFSR and Lemhi. 

3. Retroactive funding also enabled the generation of a contract between BPA and the 

USFS and USGS to develop and test bathymetric LiDAR systems in the SFSR and 

Lemhi. 

4. Beginning in December 2008, we began completion of permits to enable the installation 

of instream extended length PIT tag arrays.  Existing Section 6 and Section 10 

documents were provided to cover incidental take associated with installation and 
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operation of the antennas, so permit completion focused on the completion of United 

States Army Corps of Engineers and Idaho Department of Water Resources 404D 

permits and the completion of cultural resources surveys at proposed installation sites. 

5. Lastly, PISCES statements of work and associated budgets were compiled for project 

implementation in 2009. 

Protocol Development 

The ISEMP Aquatic Resource Schema (ARS) describes how data are stored for each data 

type and collection event.  In order to facilitate data transfer between existing IDFG databases 

and the ISEMP Status and Effectiveness Monitoring databank (STEM), we began to construct 

automated template modules to extract and export data between existing databases and STEM. 

Additionally, we began completion of automated template modules (ATMs) to efficiently upload 

data from dataloggers employed during ISEMP surveys. 

Identified data types and existing field/laboratory protocols include: 

a. IDFG existing snorkel surveys (juvenile) 

b. Screw traps 

i. IDFG existing Screw traps (juvenile) 

ii. Nez Perce existing screw trap (juvenile) 

c. Nez Perce PIT tag antennas (adult/juvenile) 

d. Weirs (adult) 

i. Nez Perce Video 

ii. Nez Perce sonar (Didson) 

iii. IDFG picket weir 

iv. Nez Perce picket weir 

e. IDFG-NOAA (existing) - Trapping fish at Lower Granite Dam (adult) 

f. QCI (new)  Remote tagging crews (juveniles) 

i. Electrofishing 

ii. Angling 

iii. Seining 

iv. Habitat 

g. Spawning survey (existing) (adult) 

i. IDFG Spawner counts (carcasses) 

ii. IDFG Redd counts 

1. Aerial 

2. Foot 

iii. Nez Perce spawner counts 

iv. Nez Perce redd counts 

0. Foot only 

h. Habitat 

i. LIDAR (new) 

1. USFS Metric development 

2. USGS-Florida Raw data collection/storage 

ii. QCI Field surveys (new) 
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iii. USFS (exisitng) historic habitat surveys 

i. Tissue samples 

 

Exiting Databases and/or storage locations at either IDFG‟s Nampa Research Facility or 

Idaho Fish and Wildlife Information System in Boise include: 

1. Stream survey database: 

1. Electrofishing data 

2. Snorkeling data 

3. Habitat data associated with above survey types 

2. Spawner database 

1. Redd counts 

2. Fish carcass information from adult salmonids collected during spawner surveys 

3. Hatchery database 

1. Any kind of weir data for Salmon or steelhead adults. 

2. Hatchery data associated with spawning, rearing, and releases of hatchery Chinook or 

steelhead in Idaho rivers. 

4. Juvenile database 

1. Rotary screw traps--all data types associated with operation of traps and collection of 

juvenile salmonids. 

5. Genetic sample database (housed in Eagle) 

1. All genotypes and associated sample collection information of genetic tissues that are 

analyzed by IDFG‟s Eagle Genetics Lab is stored here. 

6. Biosample database--housed at Nampa Research  

1. Scales 

2. Genetic samples 

3. Fish lengths 

4. Otoliths 

5.Chinoook fin rays 

Next Steps - For the FY 2009 Salmon ISEMP contract, all protocols used for 

field/laboratory data collection will be formalized.  Draft protocols will be reviewed by the 

Research Monitoring and Evaluation Technical Oversight Committee (membership includes all 

ISEMP cooperating agencies in the Salmon River).  Once reviewed, QCI will produce final 

protocols to ensure consistent data collection and storage. 
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CHAPTER 5:  DATA MANAGEMENT  

For a monitoring program at the scale of the Columbia River Basin to be truly successful, 

a strategy utilizing strong yet flexible lines of communication needs to exist between project 

coordinators and local collaborators and should be mirrored within the data management tools 

developed for the program.  A large volume of data is being generated in the Columbia River 

Basin from many agencies and projects.  The ISEMP is creating a system of data processing, 

storage, analysis, reporting, and distribution to meet the crucial needs of managers and analysts.  

These needs include: (a) summarizing how, when, and where the monitoring data was collected, 

(b) supporting a range of analytical methods, such as hypothesis testing, time series analysis, 

structural equations, and mapping, and (c) adapting to changing requirements in the future. 

This project was initiated to develop tools and methodologies for the efficient migration 

of ISEMP data from data generators to the project‟s central database, the Status, Trends and 

Effectiveness Monitoring (STEM) Databank.  The project includes development of critical data 

management tools to support analyses, database templates to facilitate data flow and 

standardization, and coordination efforts to keep ISEMP products relevant in a regional context.   

During fiscal year 2008, significant progress was made on development of the Aquatic 

Resources Schema (ARS) and the Automated Template Module (ATM).  This year‟s effort 

focused on the expansion of the ARS to include nine survey types and development of a single 

“protocol-aware” ATM.  These advances rely on identification of the commonalities across 

biologic and ecological data and use of metadata to document differences between individual 

data collection protocols.  The lessons learned from this effort are being applied to other ISEMP 

basins and serve as general guidance to data management efforts throughout the Columbia River 

Basin. 

Automated Template Module 

 To improve the efficiency of data flowing from data generators to central databases, 

ISEMP has advanced the development of the ATM as the primary data entry application.  In 

previous years, a unique ATM was built for each data collection protocol.  However, with the 

abundance of protocols used throughout the basin, the work load to build a unique data entry 

application for each protocol would quickly become overwhelming and cost prohibitive.  During 

fiscal year 2008, a single, “protocol-aware” ATM was built that has the ability to generate 

protocol-specific data entry forms on-the-fly.  The on-the-fly functionality reads protocol-level 

documentation in order to customize forms.  This approach encourages documenting metadata 

early in the data flow process, ensures that metadata is stored with observational data, and 

represents a significant potential cost savings for regional data management.  

 The ATM illustrates the commonalities across biologic and ecological data collection 

(Figure 23).  Individual data collection events occur at a single site, under a defined protocol. 

Biologists record general characteristics about the data collection event including general site 

characteristics, weather conditions, and modifications to the protocol.  Data collection events 

have associated field crew, equipment, and metadata.  Figure 24 shows the observation tab in the 

ATM.  The observation tab lists the methods included in a protocol and lists the objects observed 

under a given method.  For example, the “Cross-sectional Transect” method makes observations 

on transects, stations, riparian vegetation, canopy cover, fish cover, and human influence. 

Clicking on one of these items allows the user to view the data entry form for that item.  This 
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general framework is common across biologic and ecological data collection.  Laying out this 

framework and demonstrating how the framework can be used to develop applications and 

support data entry represents a significant advancement in managing ecological data. 

 

Figure 23.   Main data entry form in the Automated Template Module 

 

 

Figure 24.  Observation data in the Automated Template Module 
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Aquatic Resources Schema 

The ARS is the collection of database tables that store data entered into the ATM forms.  

The ARS was designed to support the processes of adaptive resource management.  The design is 

an innovative approach that challenges the notion that a finite set of protocols must be defined 

prior to developing a database schema.  Under adaptive resource management, management 

questions and measurement methodologies are updated to reflect new understandings resulting 

from analysis of previously collected data or to reflect advances in measurement technology.  

The ISEMP approach assumes that a data management system must be responsive to advances in 

scientific understanding and must support the process of posing new management questions or 

support development of new measurement methodologies.  These assumptions result in a more 

complex design than would be required for a system designed to support only a finite list of 

protocols.  

Developed to help agencies within the Columbia River Basin manage, document, and 

analyze aquatic resources data, the ARS aims to define a standardized data structure for storing 

and processing fish and habitat data.  In developing the ARS, the primary objectives were to 

develop a data model that is robust against variations between data collection protocols, that 

supports procedures for increasing data integrity at the time of data entry, and that supports 

proper analysis and summarization of aquatic resources data.  The model aims to identify the 

objects, attributes, and relationships that are relevant to aquatic ecology as a discipline.  It is 

assumed that data collection protocols will vary depending on the resource management 

questions being addressed and that protocols will continue to evolve over time as both scientific 

understanding and measurement methodologies evolve.  Data collection protocols are a variable 

in the process of natural resource monitoring and evaluation, and therefore, protocols should be 

managed as variables within the data management system.  Furthermore, storing characteristics 

about the protocol as data elements allows those values to be used for data validation and to 

support data integrity.  

During fiscal year 2008, the ARS was expanded to include a broad range of data and an 

increased number of attributes.  Additionally, the concept of a survey type was introduced to 

help organize the growing list of tables and attributes in the database.  Currently the ARS 

includes these nine survey types: Fine Sediment, Fish Capture / PIT Tagging, Habitat, 

Macroinvertebrates, Site Selection, Smolt Trap, Snorkel/Electrofishing, Spawning Ground, and 

Water Quality.  The ARS integrates data across all survey types or data can be extracted for a 

single survey type.  

STEM Database Development during Fiscal Year 2008 

Data Flow Development 

 While the ATM provides data management data tools at a local level, they do not meet 

the regional demands for data distribution of multiple survey types across a large geographic 

extent.  Since 2004, the Scientific Data Management (SDM) team at the Northwest Fisheries 

Science Center (NWFSC), has developed and maintained the STEM Databank to meet these 

regional needs.  The key to maintaining this centralized database is establishing a data flow 

process that will continue to update the core data. 

A 2006 business rule dictates that all data loaded into the STEM databank is provided to 

the SDM team in a standard ARS export format.  In order to meet this requirement, the SDM 
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team developed a data loading package to import data provided in a standard ARS export format 

into the central STEM databank.  As the scope of the ISEMP expands, this data flow process will 

provide the mechanism to incorporate data from new survey types, collected under new 

protocols, across a wider geographic scope. 

Data Quality Assurance 

Since 2007, the ISEMP Data Management Team (SDM, Environmental Data Services, 

and Volk Consulting) have developed a guidance document to establish the guidelines and 

procedures for performing a level of data assurance consistent for all handlers of ISEMP data.  

The 2008 quality assurance guidelines have been expanded from the 2007 data guidelines that 

focused on data handling within the SDM team for STEM Databank.  The ability to maintain and 

document the quality of the data as it moves from field collection, to entry into an ARS structure, 

to finally being stored in the STEM databank is paramount to the utility of the system.  This year 

the ISEMP data management group identified the processes to ensure that the integrity of the 

data does not change as the data moves through the data chain.  The goal is to ensure that data 

loaded into the STEM databank and retrieved through the STEM interface is identical to data 

entered into an ARS by the data collectors.  To ensure data integrity, a set of procedures and 

documentation requirements describe data validation and documentation steps, at each touch 

point where data changes hands.  This method places some level of data quality ownership on 

each entity involved in the data flow chain.  The ISEMP data management group will work with 

data collectors to validate the appropriateness of these steps. 

The data generator ensures that data was collected consistently with the methods 

described in the protocol.  They also verify that all data sites were completely surveyed and 

provide documentation for any sites or time-periods that were not surveyed due to equipment 

failure or environmental conditions.  After all data is collected, they validate that all field data is 

entered into an ATM.  The data collector will then validate data entry by looking at a set of 

summary statistics to verify that they match field conditions.  The final step is to complete a 

metadata record to document the previous steps, which is distributed with the ATM to the data 

steward. 

The data generator will hand the data off to the regional data steward, who will compile 

data from all data collectors into a single ATM.  The data steward verifies that all data is entered 

into the master ATM and produces a completeness report to document this step.  Once all data is 

entered into the ATM, the data steward will produce a report that includes the number of records 

and summary statistics for the data.  The data steward will deliver the final ATM with their 

metadata and summary report to the SDM team. 

The SDM team will migrate data from the master ATMs into the STEM databank and 

will use the data summary report to validate the data migration.  The SDM team runs several 

procedures to validate that data ranges and enumerated values are consistent.  Once the data has 

been validated in a temporary workspace, the data is moved into the production database.  The 

SDM team then runs similar validation reports based on data exported from the STEM web 

interface.  Once the data validation process is complete, the SDM team will produce a metadata 

report to track the consistency and completeness of the data migration. 

The final step in the data quality assurance process is to complete the final metadata 

record for each ATM that the data steward provides.  The ISEMP data management group 
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combines the metadata from the previous steps into a final metadata record that will be available 

to the end users. 

Web Interface Enhancements  

The previous release of the STEM web interface focused on data distribution and data 

summaries.  The data previously loaded came from or was based on a single data collection 

protocol for a given survey type.  In Fiscal Year 2008 data loaded to STEM came from a variety 

of protocols.  Therefore, in 2008 the STEM web interface was updated to allow viewing and 

download of data from multiple protocols (Figure 25).  The ISEMP coordinators will work out 

the methods of combining data from survey types collected under different protocols in Fiscal 

Year 2009 and a future release of the STEM web interface will include those data summary 

methods. 

The goal for the current web interface was to create an easy-to-use data query and 

retrieval tool.  This web interface allows the user to query data hierarchically by subbasin, 

watershed, survey type, protocol, and time-period.  When a user selects a subbasin, they can then 

select specific watersheds within that subbasin.  They can only choose survey types and 

subsequently protocols used in that subbasin for a particular survey type.  Once the user defines 

the query criteria, the selected survey sites are displayed on a dynamic map and a list of the 

survey sites is presented to the user in a dynamic table.  The user can select individual sites from 

the site list to display complete details about the site and they can also select sites from the map 

to highlight them in the site list. 

From the data query page, users can then go to the data view and download page.  This 

page allows the user to navigate to event level details based on protocol and method.  The 

purpose is to allow the user to preview the data and protocols that they have selected before they 

download the results.  Currently the data is exported to a set of comma delimited (CSV) text files 

that reflect the ARS data structure.  This data can be imported into an ARS database, spreadsheet 

or other statistical package for further analysis. 
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 Figure 25.  A screen shot of the STEM Databank webpage interface.  

Application Documentation  

As part of the application lifecycle process complete documentation of the application 

architecture and system design for version 1.0 of the STEM Internet application was completed 

in 2007.  Included in the “STEM – System Architecture Plan” document is a description of the 

software and hardware environments, software security and design implementation, software 

coding standards and software development environments, and framework implementation 

criteria.  Also, in order to fully document the application requirements a document capturing all 

existing application requirements, the “STEM – Functional Requirements” document, was 

completed.  This document is used by the development team as the guideline for application 

development.  All new system enhancements that are accepted for inclusion will be added to this 

document. 
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Data Management Coordination 

 In addition to developing data management applications, ISEMP is also focused on 

sharing data, applications, and lessons learned with other organizations throughout the region. 

ISEMP‟s data management coordination efforts took multiple forms including coordination data 

management meetings with state and tribal agencies, defining data flow time lines, managing 

contract information, distributing GIS data, maintaining the ISEMP website, and coordination 

data compilation.  

Coordination Meetings  

 The ISEMP data management tools and work flow demonstrate innovative approaches to 

managing the complexity of biologic and ecologic data.  In an effort to share lessons learned 

from these development efforts, ISEMP organized meetings with US-BOR, IDFG, ODFW, 

WDFW, WDOE, CRITFC, and NWIFC and regularly participated in both NED and PNAMP 

data management meetings.  The primary objectives of these meetings was to demonstrate the 

ISEMP data management tools, to identify obstacles experienced by each agency, and to increase 

dialog between regional agencies.  While many meetings were coordinated or attended, several 

outcomes stand out.  Coordination meetings with staff from IDFG, WDFW, and ODFW 

identified the status of data management efforts, policy-level support for data management, data 

management obstacles, successful approaches, and outlined a strategy for developing an XML 

schema.  Coordination meetings with ISEMP helped WDOE adapt the Aquatic Resources 

Schema (see ARS description section) to serve as the database schema for WDOE‟s new state-

wide Status and Trend Monitoring Program.  Coordination meetings with CRITFC and NWIFC 

helped to share lessons learned with tribal agencies and helped CRITFC plan data management 

efforts under the Accords.  ISEMP participation in PNAMP meetings helped advance regional 

data management coordination and formation of the PNAMP Data Management Leadership 

Team.  

Data Flow Time Lines  

 In 2008 the ISEMP Data Management Team created a timeline to track ATM 

development, ARS and STEM synchronization and agency data delivery.  In brief, protocols 

were due to EDS for ATM development 2 months prior to field data collections and ARS-STEM 

were aligned in March of 2008.  Field databases for 2008 are due to the Upper Columbia Data 

Steward by the end of 2008 contracts (ranges from December-February 2008).  2008 data will 

undergo QA/QC and loaded to STEM by June 2009.  In January 2009 we plan to create a similar 

timeline for 2009.  The 2009 timeline will also track data QA/QC and the specific needs of 

individual ISEMP basins (e.g., ARS-IDFG database crosswalks).    

ISEMP Budget Tracking  

In 2008, ISEMP identified a need to standardize the tracking of contract and budget 

information for all ISEMP projects.  This meant that information required for multiple funders 

(e.g., NOAA and BPA) would be managed within the same data management tool.  All 

contractual information from 2004-2007 for the Wenatchee basin was migrated into a simple MS 

Access database to serve this purpose (Figure 26).  Additional information required for BPA, 

such as contract numbers, task numbers, deliverables, and cost-share information have been 

added to track information for 2009 contracts.  
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Figure 26.  Screen shot of Budget tracking database. 

We are currently migrating 2009 contract and budget information into the ISEMP budget 

database as the ISEMP has expanded to the John Day and Salmon basins for the upcoming year, 

increasing the need to standardize and track budget information more closely.    

GIS data distribution 

ISEMP continues to maintain GIS information for the pilot basins in 3 tools: basin-

specific geodatabases, a web enabled Arc Server managed by NOAA-Fisheries (SDM Team), 

and a Site Master Database (see “Develop Site List” section of this report).  GIS information in 

the geodatabases is updated as needed or 2-3 times a year.  Geodatabases are distributed to 

interested parties through the Oracle Collaboration Suite or the NOAA FTP site.  We are 

currently maintaining geodatabases for the John Day, Entiat, Wenatchee, Bridge Creek (Lower 

John Day Basin), Middle Fork John Day, Lemhi and South Fork Salmon Basins.  The 

geodatabases contain restoration and monitoring sites, DEMs, geology, precipitation, 

temperature, fish distribution layer, ESUs, land ownership, roads, and other datasets pertinent to 

the project (for example see Figure 27).  These standard layers have also been stored on an Arc 

Server that allows data viewing and access over the internet. 
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Figure 27.  Screen shot of GeoViewer tool accessing GIS data on NOAA ArcServer.  

Management of ISEMP website   

In 2008, the major focus of the website task was to maintain a regular schedule of 

document and map additions, and data management tool updates.  We fulfilled this task by 

updating these items on the website in February, May, September, and December 2008. 

A major restructuring of the website in 2008 moved the previous left hand navigation 

system to a tabbed browsing view.  Current information on the website is now accessible using 

the following tabs: Home, Objectives, Basins, Protocols and Methods, Data Analysis, Data 

Management Tools, Data, Maps, and Documents and Reports.  

Data Coordination 

In 2008, ISEMP invested a significant effort into coordinating monitoring data collection 

efforts in the John Day Basin and maintaining contact with the Middle Fork Working Group and 

Bridge Creek IMW studies.  As part of this effort, ISEMP attended monthly Middle Fork 

Working Group meetings and compiled all spatial (GIS) data for the Middle Fork of the John 

Day River into a distributable geodatabase that can be used by the Middle Fork Working Group.  

This database will continue to be updated as additional information (restoration sites, monitoring 
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sites, etc.) about the project are compiled.  Water quality and fish databases (MS Access 

databases) were also compiled in 2007-2008 and are available by contacting NOAA-Fisheries 

(Volk Consulting).  Data managers are currently compiling an updated list of projects, project 

locations, and associated metadata for the Middle Fork Working Group.  This IMW project list 

was expected to be completed in December 2008.    

The Bridge Creek IMW project in the John Day basin started as a pilot project in 2005. 

After the pilot project was expanded in 2007 to become an IMW, ISEMP outlined a data 

management plan and timeline with data collection teams.  In accordance with this plan, this year 

data managers and collectors produced draft protocols for groundwater monitoring (Hall 2008, 

in-stream temperature monitoring (Tattam and Hall 2008), habitat monitoring (Weber 2008), and 

fish collection and abundance (Tattam 2008). 

Data managers at NOAA-Fisheries continued to update the Bridge Creek geodatabase.  

Data managers are still migrating existing 2005-2008 raw data (fish, habitat and water quality) to 

ISEMP ATM database products and will complete this migration process by March 2009.  In 

2009, Bridge Creek data collectors will enter field data directly into ISEMP ATM data 

management products to avoid the data migration process.     

Coordination of water quality sampling 

In February 2008, ISEMP contacted all agencies in the John Day basin that had collected 

water quality data in 2007, including the Confederated Tribes of the Warm Springs, Malheur 

National Forest, Umatilla National Forest, The Nature Conservancy, Bureau of Land 

Management, Middle Fork Working Group, Monument Soil and Water Conservation District 

and NOAA-Fisheries.  Agencies were asked to submit their site sampling plans for the 2007 

season and ISEMP distributed maps of the planned 2007 sites to all agencies to facilitate their 

planning needs for the field season.  Agencies were contacted again in fall 2008 to collect 2008 

sampling site information in preparation for the 2009 sampling season.  In 2008 ISEMP was 

unable to gather site location information and data from Malheur National Forest, as a change in 

personnel prevented gathering information prior to deployment of summer 2008 loggers.   

 As in 2007, coordination of water quality sampling was difficult due to the last-minute 

nature of site selection by agency programs.  In some cases, site locations for 2008 were not 

available until June 2008, making pre-planning coordination very difficult for other agencies; 

however, ISEMP intends to continue this coordination effort in 2009.  Pre-season coordination 

for 2009 will begin in January 2009 to improve the pre-season coordination. 

ISEMP coordination with Upper Columbia Data Steward 

ISEMP and the Upper Columbia Data Steward worked together closely in 2008 to ensure 

data collected in the Wenatchee and Entiat basins were successfully entered into ISEMP ATMs. 

Additional coordination with the Data Steward included data quality checks, migration of the 

2004-2007 ISEMP Wenatchee-Entiat datasets, discussion and planning of future data 

management needs for the Upper Columbia.  

Compilation of Wenatchee and Entiat historical data 

In 2007 ISEMP worked with the Upper Columbia Data Steward to compile water quality 

(USFS and USFWS), discharge (U.S. Geological Survey), fish abundance (WDFW spawning 

ground and smolt trap datasets) and sediment data (USFS) for the Wenatchee and Entiat basins 
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into the ISEMP MS Access database tools.  Water quality and sediment data were from mid-

1990 USFS monitoring programs.   

 ISEMP procedures for compiling the sediment, water quality, and discharge datasets 

included:  

 Formatting and entering provided data into ARS 2008 format.  

 Documenting attribute definitions and protocol metadata within ARS 2008.  

 Creating written documentation of standard operating procedures (SOPs) for each 

compiled data type.   

Our 2007 water quality data compilations lacked comprehensive field SOPs.  In 2008 

ISEMP continued its efforts to extract relevant SOP information from the datasets and annual 

reports and compile them into narrative documents independent of annual report information.  

Attribute definitions for all data are stored within the protocol tables of ARS databases and 

narrative data processing protocols are also available upon request. 

Compilation of Lemhi and Salmon subbasin historical data.   

 In 2006, an inventory of existing Lemhi and Salmon basin data was created and in 2007 

the ISEMP updated this information to include specific datasets compiled from Collaborative 

Systemwide Monitoring and Evaluation Project inventories.   

The majority, if not all, of the fish data for the Salmon and Lemhi basins has been 

collected by Idaho Department of Fish and Game (IDFG) and the Nez Perce.  In the past 2 years, 

IDFG has worked hard to design and populate databases to house their fish monitoring data for 

the entire state.  Recent conversations with Nez Perce have discussed migration of their data to 

the IDFG databases since IDFG use similar data collection protocols.  The ISEMP has been 

aware of this process and will continue to track the progress of data and protocol loading into 

databases for these agencies.  Because of the progress of these agencies, ISEMP focused data 

compilation and migration efforts for the Salmon basin on dispersed, non-database stored 

datasets, such as water quality data.   

Most of the water quality data for the Salmon and Lemhi basins has been collected by 

Idaho Department of Environmental Quality.  Some of these datasets are available online, and 

are currently being downloaded for input into ISEMP databases.  ISEMP will continue to contact 

agencies from our inventory (see 2007 Annual report) and aims to complete the water quality 

compilation process in FY 2009. 

Data Migration 

In 2006, The ISEMP Data Management Team established a business rule stating that all 

data loaded into the STEM databank would be delivered in the format of the Aquatic Resources 

Schema (ARS), a database structure standardized annually to fit ISEMP metadata and data 

collection needs.  This business rule guides the data flow between ISEMP data collectors, the 

data steward, and the STEM databank development team and renders data transfer among 

agencies more transparent and reliable.  When this business rule went into effect in 2007, data 

managers realized that additional metadata was needed for all datasets in order to migrate data to 

the proposed structure.  With the new metadata standards in place in 2008, the ISEMP developed 

a standard ARS output format that matched standard loading scripts for the STEM database.  
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ISEMP is completing the 2008 test of this data flow procedure in the Wenatchee basin, where 

data generators are currently entering data in to the 2008 ARS structure (via an ATM database) 

that will be uploaded into the STEM databank via SDM.  By establishing this data flow 

procedure populating the STEM database in the future should become a seamless operation.   

In order to adhere to our 2007 metadata and ARS structure standards, all data from 2004-

2007 collected by the ISEMP had to be loaded into the ARS 2008 structure.  From March-

September 2008 the data steward and ISEMP loaded data to ARS 2008 while SDM completed 

loading scripts for ingestion into STEM databank.  All 2004-2007 Wenatchee ISEMP data was 

loaded into STEM Databank via these scripts in November 2008.   

In 2008, ISEMP continued data compilation efforts in the John Day and Salmon basins.  

All previously compiled data is currently being migrated to ARS 2008 to be ingested into STEM 

in December 2008.  The narrative protocols for Middle Fork John Day IMW projects and ODFW 

steelhead surveys are currently being documented in preparation for 2009 use of ISEMP data 

management tools. 

Develop Site Lists 

In 2008, the ISEMP continued compiling data collection sites used by ISEMP into a 

geodatabase for the purposes of facilitating ISEMP data analyses and tracking location 

information of all sites within the Program.  We expanded the list to include sites where data has 

been collected and sites where data collection has been proposed.  Data managers are currently 

tracking site information for pit tag antennas, smolt traps, water quality sampling sites, snorkel 

and habitat monitoring, macroinvertebrate collections, spawning surveys, and sediment sampling 

in the Entiat, Wenatchee, John Day, Lemhi, and South Fork Salmon basins.  Data sources for this 

list included site tables (ARS format) from all historical data collection and ISEMP contracted 

data collection databases, plus sites from other monitoring projects that are pertinent to our 

research and monitoring efforts (e.g., locations of remote PIT tag antennas throughout the Pacific 

Northwest).  Information within the site list is complementary to and based upon information 

managed within the Site table (tbl_site) of the ARS.  The current list of attributes within this 

table includes: 

 Latitude and longitudes of pre-stream snapped data 

 Latitude and longitudes of post-stream snapped data 

 Spatial metadata references for geodatabases 

 Site attributes listed within the ARS structure. 

Coordinating database training 

In 2008, ISEMP relied on the Upper Columbia Data Steward to train and assist agency 

personnel with ATM data entry.  The data steward was in close contact with ISEMP personnel to 

ensure ATM structure and functionality met the needs of agency personnel.  Extensive training 

for data generators will continue through 2009 as data analyses require data generators and 

ISEMP personnel to extract data from the ATM, which requires unique training from entering 

data into ATMs.   
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There was limited database training in the John Day basin as data generators were 

encouraged to spend time documenting protocols rather than using database tools.  Database 

training in the John Day basin is planned for 2009.   

There is a strong database program through IDFG supporting the Lemhi and Salmon 

basins.  As a result, there has been little ISEMP database training for these basins.  Instead, 

ISEMP is working with IDFG to ensure adequate metadata documentation and data 

transferability between ISEMP and IDFG databases (See Coordination Meetings section).  

Data analysis and project support 

 ISEMP was able to provide support for the following data analysis efforts: 

 Data provision to ODEQ and ISEMP analysts for Heat Source modeling (Spring 

2008) 

  Comparison of index and random steelhead spawning survey sampling designs 

(Wenatchee basin, Fall 2008) 

 Comparison of index and random steelhead spawning surveys (Wenatchee basin, 

Summer 2008 

 Support for snorkel and habitat repeat sampling studies (Wenatchee basin, 

Summer 2008) 

 Calculations and metadata support for spatially summarized attributes of all sites 

in ISEMP (Entiat, John Day, Salmon, and Wenatchee basins), such as upstream 

basin area, average discharge and temperatures, upstream river mileage, etc.  

These metrics are available upon request (NOAA-Fisheries, Volk Consulting).  

 Entiat implementation support (site locations and current project metadata 

(Summer 2008) 

 We will continue to supply data for ISEMP model analyses in 2009.   
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