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1. Introduction

A cornerstone of Washington’s Timber-Fish-Wildlife (TFW) forest management system is adaptive
management, the process of gathering and using scientific information to evaluate and improve
management decisions. Monitoring is an important element of the adaptive management process that is
necessary to determine whether the aquatic resource protection goals of the 1988 TFW Agreement are
being achieved. The TFW Monitoring Program (TFW-MP) is a cooperative, inter-agency monitoring
effort initiated in 1989 to fill the need for monitoring information in the TFW process. It focuses on
assessing and monitoring channel and salmonid habitat conditions in streams on state and private forest
land in Washington State, and evaluating the effectiveness of forest practices in meeting habitat and water
quality goals. TFW Monitoring is a cooperative endeavor involving TFW participants (Washington
Indian Tribes, timber producers, state resource agencies, and environmental organizations) and the TFW
Cooperative Monitoring, Evaluation and Research Committee (CMER). Monitoring support and
coordination is provided by the TFW-MP staff at the Northwest Indian Fisheries Commission (NWIFC)
through a contract with the Washington Department of Natural Resources (WDNR) under the direction
of the CMER’s Monitoring Steering Committee (MSC). Most monitoring information is collected by
TFW participants who design projects to meet local/regional processes and needs. The TFW-MP
provides tools and services to assist and support these monitoring efforts. It also analyzes and
disseminates monitoring information, and responds to the need for development of monitoring strategies
as TFW management processes evolve over time.

This document reports on the activities of the TEFW Monttoring Program during the biennium beginning
July 1, 1995 and ending June 30, 1997. The TFW Monitoring Program has been focused in two major
areas during this period: 1) providing services to help TFW cooperators successfully complete monitoring
efforts, and 2) developing new tools and programs to initiate effectiveness monitoring in the TFW arena.
A description and progress report on progress during the biennium is provided in section 2 of this report.
Future directions for the program are discussed in Section 3.

2. Progress Report and Description of Accomplishments

For the purposes of this report, the work during the biennium has been divided into six tasks: cooperative
monitoring services (2.1); testing and refinement of monitoring methods (2.2); development of the TFW
effectiveness monitoring strategy (2.3); development of standard methods (2.4); a literature review on
trend monitoring (2.5); and an investigation of factors influencing spawning and incubation habitat
conditions (2.6). This section describes of the progress and accomplishments of the TFW Monitoring
Program in each of the six areas.

2.1 Cooperative Monitoring Services to Assist TFW Participants

An important function of the TFW Monitoring Program is to provide services to assist the TFW
organizations conducting monitoring. To produce monitoring information that TEW can use with
confidence, successful monitoring studies must be well planned and implemented. This requires quality
work at every step of the monitoring process, including study design, selection of parameters, collection
of data, and analysis of results. The TFW Monitoring Program provides monitoring manuals, training,
quality assurance , and database support to help TFW cooperators achieve quality results. Each of these
aspects is discussed below.
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2.1.1 TFW Monitoring Methods Manual Update and Distribution

The TFW Monitoring Program Manual is the reference tool for planning and conducting monitoring
surveys. It contains detailed descriptions of standard monitoring data collection methods and procedures
and provides detailed instructions on how to conduct stream surveys. It also contains information on
study design, identifying stream segments, quality assurance, data analysis, and data archiving,

During the biennium we completed write-ups for the Spawning Habitat Availability and Spawning Gravel
Scour surveys. We also began updating the TFW-MP Introduction, Segment Identification, Reference
Point Survey, Habitat Unit Survey, Large Woody Debris Survey and Stream Temperature Survey for the
1997 training session, incorporating refinements based on evaluation of quality assurance results. Over
1000 copies of the 1994 version of the manual have been distributed to Washington TFW participants
and interested parties throughout the United States and Canada.

2.1.2 Training

‘Two types of training are provided by the TFW monitoring program, training in the application of
monitoring methods and training in the Watershed Analysis monitoring identification procedure.

Monitoring Methods Training

Thorough training of personnel conducting monitoring surveys is one of the basic elements of a
successful monitoring project. The TFW-MP provides comprehensive training services to promote
consistent application of TFW-MP methods throughout the state. These services are available through
annual training workshops and on-site field training and assistance visits. Many experienced cooperators
use these services year after year to ensure consistency in monitoring strategies, method application and
data quality.

Instruction of standard methods and consistency in their application requires a high level of training
commitment. Allen Pleus, the TFW-MP lead trainer, has been with the program for seven years and
TFW-MP staff have 20 years of combined experience with the TFW methods. This has provided a high
level of training consistency and quality.

The annual training workshops are conducted during the second week of June and the fourth week of
July. Four days of training are provided in the June workshops to cover the Stream Segment
Identification, Wadeable Stream Discharge Methods and the Reference Point, Habitat Unit, Large Woody
Debris, and Stream Temperature Surveys. In 1995, a one day July workshop covered the Salmonid
Spawning Gravel Composition Survey. In 1996, the July workshop expanded to three days to include
training in the Salmonid Spawning Habitat Availability and Spawning Gravel Scour Surveys.

These workshops are designed to provided both basic instruction and hands-on experience in the survey
methods. Volunteer instructors, guest speakers and assistants are an integral part of the training services
the TFW Monitoring Program provides. These volunteers attend pre-workshop meetings and field
training in preparation for the workshops. The 1997 June workshops used 22 volunteers in addition to
the four TFW-MP staff members.

Evaluations from participants confirm the success of these workshops. Excerpts from the “what I liked
best” comments include: “detailed review - covered a lot of information, answered a lot of questions;”
“good to see things in real life;” “good hands-on examples of varied situations;” “the way she [the
instructor] explained everything so clearly;” “great to hear from experienced field folks;” and “was
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actually learning about the Large Woody Debris Survey!i” Excerpts from the “general comments”
include: “I have learned a lot and had a great time,” and “thanks for a very thorough, helpful week. See
you in July.”

Demand for attendance at the workshops has grown rapidly (Table 1). In fact, demand has surpassed our
ability to provide training to everyone who requests it. The ideal daily workshop size is 45 - 50 people.
This number provides a good student-to-teacher ratio and a manageable group size at the stream training
site. To maintain this optimal size, it was necessary in 1996 to give priority to TFW participants and
those who are using our methods to collect field data the same season. In 1997, registration was closed
two weeks prior to the June workshops, and over a month prior to the July workshops when daily
registration hit the 60 applicant daily limits.

On-site field training and field assistance services are offered statewide throughout the year on an
appointment basis. This service is most often used by those cooperators who cannot attend the annual
workshops or require further training to address local watershed conditions. These visits provide
individual training in all the survey methods covered at the workshops, plus assistance in study design
development and implementation strategies. On-site training also provides an opportunity to focus on
method application under local conditions. Many cooperators in the more remote areas of the state find
this service to be one of the most valuable we offer.

Table 1. TFW Monitoring Program annual training workshop participation (number of people
attended/registered by workshop).

Workshops 1992 1993 | 1994

June | Stream Segment Identification Method | ? 7| 36/46 | 44/54 | 50775 | 50/70
Reference Point and ? ? 22/34 | 43/34 | 46/64 49/69
Large Woody Debris Surveys
Habitat Unit Survey and ? ? 24/34 | 41/53 | 44/67 47/65
Discharge Method
Stream Temperature Survey N/A N/A | 19/31 | 41/55 | 44/67 | 47/65
July | Spawning Gravel Composition Survey N/A ? 36/50 | 37/62 | 32/58 | 45-50%*

Spawning Habitat Availability Survey N/A N/A N/A N/A | 41/71 | 45-50%%

Spawning Gravel Scour Survey N/A N/A N/A N/A 40/66 | 45-50%*

Total # People/day 55* 89 137 206 303 327%*

? registration/attendance figures not available; N/A workshop not offered; *estimated; **estimated as of 6/26

TFW-MP provided 16 on-site field training and assistance visits for a total of 87 people in 1995 and 9
visits for a total of 45 people in 1996 (Table 2). There have been five training visits conducted for a total
of 21 people in 1997 to date. The reduction in number is a reflection of more people attending the
workshops instead of requesting on-site visits and implementation of the prioritization structure due to
increased demand for training and other services by TFW participants.
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Table 2. Training assistance provided by the TFW Monitoring Program
through annual workshop and on-site field assistance visits.

Training Services 1995 1996 1997
Workshops 206 303 327%
On-Site 87 45 21*
Total People/day 293 348 348*
*estimated as of 6/26/97

Watershed Analysis Monitoring Training

Training in Watershed Analysis monitoring is incorporated into the Watershed Analysis training sessions
conducted several times a year by the Washington Department of Natural Resources (WDNR). TFW
Monitoring Program staff (Amy Morgan, Allen Pleus and Dave Schuett-Hames) assisted the WDNR in
designing the original training program for the Watershed Analysis Monitoring (WAM) module,
providing the training, and modifying the training program over time in response to comments and
changes in the schedule. WAM training consists of a brief introductory overview for the entire group on
the first day, followed by a more intensive lecture and group exercise later in the week for people
especially interested in monitoring. The group exercise involves developing monitoring objectives and
sampling plans using causal mechanism reports and prescriptions from the Mashel Watershed Analyses.

During the past biennium, TFW Monitoring Program staff assisted with the monitoring training in six
WDNR-sponsored training sessions (four regular sessions and two make-up session for people who
completed training before the monitoring module was developed). The staff provided follow-up support
and technical assistance to several Watershed Analysis teams developing Watershed Analysis Monitoring
plans and assisted DNR in peer review of Watershed Analysis Monitoring Plans. The TFW-MP also
conducted a project to evaluate the effectiveness of the Watershed Analysis monitoring module and
provided recommendations for improvement (Report TFW-AM-9-96-003).

2.1.3 Quality Assurance Reviews

Quality Assurance (QA) Review services are offered on-site to individual cooperators to ensure and
document consistent application of the TFW-MP standard methods by field crews. These services are
available statewide throughout the year. Allen Pleus, the TFW-MP lead quality assurance reviewer, has
conducted QA Reviews for the program since 1992. During this time, the QA Review system has
developed into a rigorous and scientifically sound testing and evaluation format that provides insights into
factors influencing monitoring variability. This system is unique among state and regional monitoring
programs.

There are three goals for QA Review services: 1) to help cooperators collect data of the highest quality;
2) to provide feedback to the cooperator and the TFW Monitoring Program on factors affecting data
quality and repeatability; and 3) to identify topics for projects to test and refine the methods.

A successful monitoring QA Plan includes both TFW-MP training, practice in application of the methods
and techniques on study area streams, and a pre-season QA Review. Cooperators who have utilized
these services have stated that it provides them with the highest level of confidence in the abilities of their
crews, and the resulting data quality. This translates into confidence that baseline and trend monitoring
studies depict accurate channel conditions or changes in those conditions over time. Demand for this
service has started to increase as more cooperators recognize its value (Table 3).
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Table 3. TFW Monitoring Program number of QA Reviews by survey type and year.

QA Review 1992 | 1993 | 1994 Total
Reference Point 2 1 - 7
Habitat Unit 5 5 3 2 3 18
LWD Level 1 1 1 4 1 7
LWD Level 2 5 2 3 2 1 13
Temperature N/A 1 2 3
SG Comp - Collection N/A 4 3 i 2 10
SG Comp - Processing | N/A 1 4 3 3 11
S Habitat Availability N/A | NFA | N/A | N/A 0
SG Scour N/A | NFA | N/A | N/A 0
Total 12 13 14 11 17 2 69

N/A means workshop was not offered.

QA Reviews are conducted in a respectful, supportive atmosphere. Cooperators are provided with
detailed reports on strengths, weaknesses and recommendations for improving their application of the
methods. Two types of QA Reviews are used: 1) replicate surveys; and 2) observational surveys.

Replicate surveys are conducted for the Reference Point, Habitat Unit, Large Woody Debris, and
Spawning Habitat Availability Surveys. In a typical replicate survey, the cooperator and QA Review
crews conduct the same survey on a well-defined section of stream within the cooperator’s study area.
Upon completion, the two crews meet and use a specially designed QA Review form to match and
compare individual survey parameters and identify discrepancies. This process includes re-walking the
testing section and discussing reasons for discrepancies.

Observational surveys are conducted for the Stream Temperature, Spawning Gravel Composition and
Spawning Gravel Scour Surveys. In a typical observational survey, the QA crew uses a detailed checklist
to document the consistency of cooperator crews in the methods being reviewed. A minimum of three
complete applications are observed for each method, such as: a) temperature logger site installation; b)
spawning gravel composition sample collection: ¢) spawning gravel sample processing; and d) scour
monitor site insertions. Upon completion, any discrepancies identified and reasons for them are
discussed.

2.1.4 Database/Data Requests

The TFW Monitoring Program maintains a statewide database of stream survey information collected by
TFW cooperators. Amy Morgan works with TFW cooperators on data import, data archiving and data
request services. Data entry and initial error-checking is completed by the cooperator. Then a digital
copy of the data is forwarded to the NWIFC. After a subsequent round of error-checking, the
information is imported into the database, which performs calculations on the data and generates a survey

5
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summary report of survey results. Copies of the summary reports are provided to the cooperator along
with digital copies of the data, if desired. In addition, copies of the field forms and map locations of
survey reaches are archived at the NWIFC. The Washington Department of Fish and Wildlife enters
survey boundary locations into their GIS system for use by Watershed Analysis teams.

During the past biennium, the TFW Monitoring Program has undertaken development of a unified Oracle
relational database for TFW monitoring survey data with the assistance of Anita Gilliam, NWIFC
database manager. This system, known as AMBSYS, is now operational for Segment location,
Reference Point Survey, Habitat Unit Survey, Large Woody Debris Survey and Spawning Gravel
Composition Survey data. The AMBSYS system design is shown in Appendix A. New data that are
received are input into this system using a spreadsheet pr database format data entry system. We are
currently in the process of transferring existing data to the new system. Appendix B is a list of TFW
Monitoring Surveys in the AMBSY'S database sorted by Water Resource Inventory Area (WRIA). It
shows the type of surveys conducted and the status of the information.

In other database-related work, a data archiving section for the manual has been completed that includes
a packet sent to cooperators describing the information is needed to archive their data. Substantial
progress has been made towards completing the archiving process for the entire database, so field forms
and survey location descriptions are now available for nearly all surveys. We also have responded to
requests for monitoring data, and have developed a data access policy to guide requests for digital copies
of data for non-TFW purposes.

To improve communications with TFW participants, we developed and implemented a TEW Monitoring
home page at the NWIFC web site (http://mako.nwifc.wa.gov). The home page contains a description of
the program, a list of stream segments where surveys have been conducted, and copies of TFW
Monitoring Program Reports. We are currently in the process of bringing the TFW Monitoring Program
manual on-line.

2.2 Testing and Refinement of Methods

The method testing and refinement component of the TFW Monitoring Program is designed to answer
questions about the variability associated with the application of new and existing survey methods. The
following is a brief review of testing and refinement projects during 1996 and 1997. An historic review
of TFW Monitoring Program projects to test and refine methods conducted between 1991 and 1995 is
provided in Appendix C.

1996

* Refinements

0 The standard shovel with stilling well can be an adequate substitute for the McNeil sampler when
applied under conditions similar to those of the streams sampled (Schuett-Hames et al. 1996).

¢ Continued improvements in the annual training workshops format to standardize instruction and
incorporate more participant hands-on practice.

Testing

Conducted a total of 17 QA Reviews on Reference Point, Habitat Unit, Large Woody Debris, Stream

Temperature and Spawning Gravel Composition Surveys.

O Research on field comparisons of the McNeil sampler with three shovel-based methods used to
sample spawning gravel composition.

¢ Preliminary analysis of Reference Point Survey QA Review data indicated significant variability in:

<
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a) bankfull channel edge identification and protocol,

b) mean bankfull channel depth measurement protocol;

c¢) spherical densiometer equipment and protocol;

d) identification of 90° angle bankfull channel cross-sections in relation to a reference point

1997

Refinements
Continued improvements in the annual training workshop format to standardize instruction and
incorporate more hands-on practice including:
a) focus on ‘basics’ of each method;
b) afternoon advanced practice and testing sessions;
¢ 1997 Update Addendum and training workshop instruction for the Stream Segment Identification
Method including;
¢) new layering system, sorting structures and lumping/splitting rules for determining stream
segment breaks;
d) optional sub-segment identification system;
e) updated Form 1
¢ 1997 Update Addendum and training workshop instruction for the Reference Point Survey including;
f) emphasis on the default method for determining edges of the bankfull channel;
g) new bankfull depth measurement protocol;
h) procedure to establish cross-sections at a 90° angle in relation to off-channel reference points.
0 1997 Update Addendum and training workshop instruction for the Habitat Unit Survey including;
i) habitat unit type simplification to the pool/riffle level. Cascades and tailouts (pool glides) are
now instructed as sub-unit types in training workshop; and
j) instruction on a default method for conditions where unit boundary indicators are vague or
highly irregular.
¢ 1997 Update Addendum and training workshop instruction for the Spawning Gravel Composition
Survey including:
k) instruction on using the shovel spawning gravel sampler at the July training workshop.

<

o Testing
¢ Conducted a total of 2 QA Reviews to date on Reference Point and Large Woody Debris Surveys.
¢ Initial research and testing of spherical densiometer hemishperical arc of views, sample area overlap

and equipment modification.

2.3 TFW Effectiveness Monitoring Plan Development

The TFW Policy Committee requested development of an effectiveness monitoring strategy for aquatic
resources by TFW’s Cooperative Monitoring, Evaluation and Research Committee (CMER) n June of
1996. The Monitoring Steering Committee (MSC) responded to this request, assigning Dave Schuett-
Hames to work with the MSC on this project. A proposed effectiveness monitoring strategy was
developed with funding from WFPA and presented to the TFW Operations Committee in November
(Report TFW-AM9-96-007). The strategy document reviewed effectiveness monitoring programs from
other states and provinces and proposed development of a custom effectiveness monitoring program due
to the sophistication of the management systems (such as Watershed Analysis) in Washington State and
the unique TFW cooperative forest management structure. Eight monitoring issues related to the effects
of forest practices on aquatic resources were identified: 1) shade and stream temperature; 2) LWD
recruitment; 3) mass wasting sediment input; 4) surface erosion sediment input; 5} fish passage; 6)
hydrology; 7) forest chemicals; and 8) cumulative effects on aquatic resources. The strategy document

7
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proposed a cooperative implementation effort consisting of a core monitoring project funded by CMER,
augmented by voluntary monitoring conducted by TFW participants. The TFW Monitoring Program was
assigned the role of coordinating the program and providing an information clearinghouse, and the MSC
was assigned the role of evaluating effectiveness and reporting results to CMER and the TFW Policy
Committee.

Following presentation of the effectiveness monitoring strategy to the TFW Operations Committee, MSC
received approval to proceed with development of a plan for the TFW effectiveness monitoring program
and a CMER-funded pilot project based on the regional, multi-objective, watershed-based approach
proposed in the strategy document. The draft TFW effectiveness monitoring and evaluation plan was
developed with input and assistance from the MSC and mailed out to CMER for review and comment, It
describes the program proposed by the TFW Monitoring Steering Committee to monitor and evaluate the
effectiveness of forest practices on state and private forest land in Washington State and presents a
cooperative implementation plan. The draft TFW effectiveness monitoring and evaluation program plan
is available from NWIFC.

2.4 Development of Standard Methods

The goal of the TFW Monitoring Program during this period was to expand the suite of standard
monitoring methods available for use by TFW participants. Work began by finalizing the standard
methods for spawning gravel scour (Report TFW-AM-9-96-001) and spawning habitat availability
(Report TFW-AM-9-96-002) and integrating these methodologies into the monitoring manual and
training workshop.

Since then the emphasis in method development has focused on methods of monitoring channel
conditions and input processes. Development of channel and input process monitoring methods will
provide the capability for TFW participants to conduct integrated monitoring of changes in input
processes and associated channel and habitat response. This capability is needed to conduct monitoring
and evaluation of prescription effectiveness called for in voluntary Watershed Analysis Monitoring plans
and to evaluate effectiveness of forest practices as described in the TFW Effectiveness Monitoring and
Evaluation Program Plan.

Monitoring parameters and methods for channel features that respond to changes in the input of water,
sediment and wood to the stream channel were reviewed through a contract (funded by WFPA) with
Carlos Ramos, a graduate student at the University of California in Berkeley. His report identifies
potential channel parameters (diagnostic features) responsive to changes in input factors and discusses
methods for monitoring these features, and recommends sampling methods. The report on this project
(TEW-AM9-9-006) is available from WDNR or NWIFC.

Next, methods for monitoring mass wasting and surface erosion were investigated. Carlos Ramos was
also the contractor for these projects. These investigations involved a literature review of existing
parameters and methods, followed by interviews with TFW cooperators. This information was used to
identify and recommend monitoring parameters and methods. The reports for these projects are available
from NWIFC,

Work was also initiated on standard methods for monitoring riparian conditions related to LWD
recruitment and shade as part of our input process monitoring effort. This project was conducted by
Devin Smith of the NWIFC and involved a literature review and interviews with practitioners to identify
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approaches to riparian monitoring, LWD recruitment models, monmtoring parameters and potential
monitoring methods, Additional work is planned to field test the proposed methods prior to finalization.

Finally, Amy Morgan of the NWIFC investigated habitat and channel monitoring methods for large rivers.
The current TFW monitoring survey methods are most suitable for wadeable streams and are not suitable
for large, deep rivers that do not provide easy access for field measurements. The purpose of this
investigation was to evaluate the limitations of the current methods in large river situations, identify
alternative methods to obtain information on current monitoring parameters, and recommend additional
parameters and methods that are more suitable for characterizing changes in habitat and channel
conditions in large rivers. The results of this project are attached in Appendix D.

2.5 Trend Monitoring Literature Review

Amy Morgan and Devin Smith conducted a review of existing information on monitoring trends in habitat
and channel conditions in response to changes in watershed inputs. The purpose of this project was to
assemble information and provide recommendations that provide guidance in: designing long-term trend
monitoring studies, developing aquatic resource disturbance and recovery prognoses for Watershed
Analysis monitoring plans, and in interpreting long-term monitoring results. The project involved a
review of literature and interviews with people involved in long-term monitoring. The report on this
project is available from NWIFC.

2.6 Factors Influencing Salmonid Spawning and Incubation Habitat

This project was a preliminary investigation of the relationship between spawning habitat conditions and
geomorphic factors such as lithology, channel gradient and coarse sediment supply, conducted by Devin
Smith with assistance from Bob Conrad, NWIFC biometrician. The purpose of this pilot project was to
identify relationships that would be helpful in interpreting monitoring data on spawning habitat conditions
and develop recommendations for further study of significant relationships. The preliminary results of the
pilot project indicate that geology has a strong influence on spawning habitat characteristics, however the
influence of gradient and coarse sediment supply were variable and no consistent patterns were evident.
Recommendations for future investigation include: 1) reduce the number of parameters measured; 2)
collect information at more sites in each lithology to verify the patterns identified in the pilot project; and
3) develop a more sophisticated approach to characterize sediment supply and routing. The results of
this project are attached in Appendix E.

3. Future Direction

In the past biennium, the TFW Monitoring Program has undergone a transition in purpose and direction.
We began the biennium as a program focused on providing tools and assistance to TFW cooperators
assessing and monitoring salmonid habitat. By the end of the biennium our agenda has expanded to
include development and coordination a TFW effort to monitor the effectiveness of forest practices and
forest management systems. Continuing and improving the monitoring tools and services that we provide
to TFW participants while beginning to implement the TFW Effectiveness Monitoring strategy are the
challenges and opportunities we face in the coming two years.

3.1 Implementing the TFW Effectiveness Mornitoring Strategy

The major task the TFW Monitoring Program needs to undertake in the coming two years is to complete
development and begin implementation of the TFW Effectiveness Monitoring and Evaluation Plan. The
main tasks involved are discussed below.
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Effectiveness Monitoring Study Design Guidelines and Monitoring Methods. The TFW Effectiveness
Monitoring and Evaluation Plan calls for site-scale evaluation of practice effectiveness and watershed-
scale evaluation of resource response to multiple practices occurring under various forest management
systems. Five priority areas have been identified, including mass wasting, surface erosion, riparian LWD
recruitment, riparian shade and fish passage. Preparation work needs to occur in each of these areas
before pilot monitoring projects can be implemented. Tasks include development of study design
guidelines, standard monitoring methods, identification of monitoring situations, and development of pilot
project proposals. The preparation work in these areas is scheduled to occur by the end of June 1998.

At this time, the MSC will select pilot projects from the proposals, which will be implemented between
July 1998 and June 1999. Table 4 shows the schedule of tasks for the biennium.

Table 4. Implementation tasks and timeline for the TFW effectiveness monitoring and evaluation strategy.

Mass | Surface | Hydro- | LWD Ther- Chem- | Fish | Habitat | Cumu-
Wast- | Erosion | logy Recruit- | mal ical Pass- | Alter- lative
Tasks ing ment Energy | Input | age ation Effects
1. Preparation
Study Design Guidelines 1 1 3 1 1 3 1 3 2
Situational Categories 1 i 3 1 1 3 1 3 2
Sampling Methods 1 1 3 1 1 3 1 3 2
Pilot Project Proposals 1 1 3 1 1 3 1 3 2
2. Pilot Projects
Design Pilot Projects 1 1 3 1 1 3 1 3 27
Implement Pilot Projects 2 2 3 2 2 3 2 3 27
3. Full-scale Implement. 3 3 ? 3 3 ? 3 ? 3
Identify TFW prioritics 1 1 3 1 1 3 1 3 2

1= underway, complete by June 1998; 2= complete by June 1999; 3= after June 1999

A framework for cooperative efforts to assess and monitor trends in aquatic resources is needed to
produce information that can be used to document regional and statewide trends in aquatic resource
conditions {salmonid habitat and populations, and water quality). We propose to conduct regional
meetings with cooperators to identify priority questions and issues, and to develop a cooperative strategy
to collect information to answer aquatic resource trend questions.

CMER/MSC Effectiveness Information Bank. We need to design, build and begin operating the
CMER/MSC effectiveness information bank, a central clearinghouse for effectiveness monitoring
information, including both data and the analyzed results and conclusions of effectiveness monitoring
studies. Development of the information bank will involve a number of steps, including: conceptual
design to make it useful to users, construction of the information storage system, development of
guidelines and criteria to identify suitable information, and development of outputs to TFW users.

Adaptive Management Process. The format and content of effectiveness monitoring reports needs to be
determined. Three types of reports have been identified to address different information needs, 1) reports
for policy representatives that evaluates management system effectiveness, 2) reports for field managers
that evaluate the effectiveness of specific practices, and 3) reports for resource managers that documents
trends in the condition of aquatic resources. A test of the adaptive management advisory committee
process will be initiated when the results of the pilot monitoring projects become available.
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3.2 Improving Monitoring Tools and Services for TFW Participants

Projects in this area include new method development, improvement of the TFW Monitoring Program
Manual, training, database expansion and improvement, quality assurance, methods testing and
refinement projects, and Watershed Analysis monitoring training.

New Method Development. Development of new monitoring methods in this biennium wili focus on
methods needed to conduct effectiveness monitoring, as discussed in the previous section.

TEW Monitoring Program Manual. The methods manual is currently being updated and revised. The
format of the manual will be changed from a single, bound monitoring manual containing all survey
methods to a modular format with each method available as a separate, stand-alone document. As the
number of methods is expanded over time, this format will reduce costs by making it unnecessary to
reprint the entire manual when a method is added or changed. We also want to make the TFW
monitoring manual available on-line at the TFW Monitoring Program web-site to provide instant access
to the latest version of the manual.

The existing methods are currently being updating to incorporate changes suggested by testing and
refinement projects and quality assurance results. This process will be completed for the Segment
Identification, Reference Point, Habitat Unit, Large Woody Debris, Stream Temperature, Spawning
Gravel Composition, Spawning Habitat Availability and Spawning Gravel Scour surveys in time for the
training session in the summer of 1998. In the second half of the biennium, the methods manual will be
expanded to include the new effectiveness monitoring methods under development, including mass
wasting, surface erosion, riparian LWD recruitment, riparian shade, and fish passage.

Training. We need to expand our ability to provide training to the methods in response to increased
interest in the annual training sessions. Training videos are one way of reaching people who cannot
attend the sessions or are in remote locations. Another idea is to develop a network of trainers who can
respond to requests for training in their regions or to requests from academic institutions. The training
workshops need to be expanded to include training in study design and new methods as they are
incorporated into the manual.

Database. Data collected in the past is currently being re-formatted and imported into the new AMBSYS
database system. This process needs to be completed for the 1989-91 data. Work is also needed
complete enhancements to the AMBSYS system to improve the ease of importing, maintaining and error-
checking data. We need to develop databases, calculations and reports for several existing surveys,
including stream temperature, spawning habitat availability, and spawning gravel scour. Database
development and programming for the new effectiveness monitoring methods currently under
development will also be needed. Development of the user data entry system currently being constructed
in Access needs to be finished and the feasibility of providing on-line access to data should be
investigated.

Quality Assurance. Quality Assurance Review procedures need to be developed for the new
effectiveness monitoring methods.

Testing and Refinement of Methods. Following is an agenda for testing and refinement of the existing
monitoring methods. Priorities need to be determined prior to implementation.

Stream Segment Identification Method
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® Finalize *97 manual draft version of the Stream Segment Identification Method for distribution as a
stand-alone document to facilitate individual refinements and production.

Reference Point Survey
¢ Finalize 97 manual draft version of the Reference Point Survey for distribution as a stand-alone
document to facilitate individual refinements and production.
* Research, design and test Reference Point Survey methods including:
a) modified spherical densiometer variability;
b) bankfull channel edge identification method against various other methods using existing
monumented bankfull channel cross-section information;
c) method for field identification of bankfull channel edge.
Habitat Unit Survey
e Continue work on ‘97 manual draft version of the Habitat Unit Survey for distribution as a stand-
alone documents to facilitate individual refinements and production.
* Analysis of QA Reviews (1994-96),
o Research the effects of changes in stream discharge flow on habitat unit identification and surface area
measurement.
» Research new water slope measurement techniques to replace clinometer-based protocol for
determining cascade unit types and reduce its flow-dependent nature.
¢ Research Habitat Unit Survey variability in relation to stream segments with mean gradlents over 4%.
e Research boundary identification methods for complex pools with multiple scour depressions.
Large Woody Debris Survey
e Analysis of QA Reviews (1992-96).
¢ Continue work on ‘97 manual draft version of the Large Woody Debris Survey for distribution as a
stand-alone document to facilitate individual refinements and production.
Stream Temperature Survey
® Analysis of QA Reviews (1995-96).
® Continue work on ‘97 manual draft version of the Stream Temperature Survey for distribution as a
stand-alone document to facilitate individual refinements and production.
Spawning Gravel Composition Survey
® Analysis of QA Reviews (1993-96)
® Continue work on ‘97 manual draft version of the Spawning Gravel Composition Survey for
distribution as a stand-alone document to facilitate individual refinements and production.

® Continue comparison testing of the McNeil and shovel with stilling well samplers using streams
representing a greater diversity of sampling conditions.

¢ Continue testing variability of the volumetric processing methods for determining particle sizes less
than smallest sieve size (0.106 mm).

Spawning Habitat Availability Survey

¢ Continue work on ‘97 manual draft version of the Spawning Habitat Availability Survey for
distribution as a stand-alone document to facilitate individual refinements and production.

¢ Develop and test new QA Review formats
Spawning Gravel Scour Survey

® Continue work on ‘97 manual draft version of the Spawning Gravel Scour Survey for distribution as a
stand-alone document to facilitate individual refinements and production.

¢ Develop and test new QA Review formats
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Winter Habitat Survey

e Test and refine literature review monitoring method recommendations.
Large Rivers Survey

e Test and refine literature review monitoring method recommendations.

Watershed Analysis Monitoring Training. Consultation with Watershed Analysis practitioners is needed
to evaluate whether the Watershed Analysis Monitoring Identification Process module should be revised
and updated.

4. List of TFW Reports Produced During the Biennium

Report TFW-AM-9-96-001. Spawning gravel scour: a literature review and recommendations for a
Watershed Analysis monitoring methodology. Dave Schuett-Hames, Bob Conrad and Allen Pleus.

Report TFW-AM-9-96-002, Salmonid spawning habitat availability: a literature review and
recommendations for a Watershed Analysis monitoring methodology. Dave Schuett-Hames and Allen
Pleus. '

Report TFW-AM-9-96-003. Watershed Analysis monitoring: pilot project evaluation. Dave Schuett-
Hames and Allen Pleus.

Report TFW-AM-6-96-004, Winter habitat utilization by juvenile salmonids: a literature review. Amy
Morgan and Frank Hinojosa.

Report TFW-AM-9-96-005. Field comparison of the McNeil sampler with three shovel-based methods
used to sample spawning substrate composition in small streams. Dave Schuett-Hames, Bob Conrad and
Allen Pleus.

Report TFW-AM-9-96-006. Quantification of stream channel morphological features: recommended
procedures for use in Watershed Analysis and TFW Ambient Monitoring. Carlos Ramos.

Report TFW-AM-9-96-007. Proposal for a TFW monitoring strategy to determine the effectiveness of

forest practices in protecting aquatic resources. Dave Schuett-Hames, Nancy Sturhan, Kevin Lautz,
Randy Mclntosh, Mike Gough and Charlene Rodgers.
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NORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE

MAIN DATABASE

Note: underlined fields are keys

SIEVE, SAMPLE
SED_SURVEY wriabasiry
wriastream
wriabasin trib
wriastream seqm
trib beg survey date
seqm fiffle
beg_survey date sample
end_survey_date sieve size
process_beg_date gravel_measure
pmcessTend_date process_flag
leader_f{irst_name calc_grav_dens
Ieader_last_n?me act_grav_dens
leader_affil sieve_fld_noles
recorder_first_name enfry_date

recorder_fast_name
recorder_affil
processor_first_name
processor_last_name
processor_affil

SAMPLE_cales

assist_proc_first_name wiighasin
) wridstream

ass;s(_‘proc_last_name T
assist_proc_affil —
begrefpt,endrefpt S5dm
begrivmi, endrivimi Mm
sed_fld notes titfle
proc_fid_notes m
survey_length geom:qtlnfamean
survey._coverage entry, dato

A\PROJECTS\ABMNING\VAMBMON\DBDESIGN.AF2 PAGE




JIORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE

MAIN DATABASE

Note: underlined fields are keys

wrizhasin
HAB_SURVEY wriastream
trib
wirizbasin sh_ggm
wrias?re_am beg _survey dale
tiib unitdnrefpt
seqm unit_num
beqg survey date unit_date
end_survey_dale unittype
leader_first_name ' A uniteat
leader_last name - unitlength
leader_affi unitwidth
recorder_{irst_name pooloutdepth
recorder_last_name pocimaxdepth
recorder_affil unitsubtype
begrefpt,endrefpt poolobstruct{
begrivmi,endrivmi poolobstructz
hab_fld_notes poclobstruet3
survey_length poolobstruct4
supvey,_coverage unit_fld_notes
survey_prent entry_date
dischi_date
dischi_ilow
disch{_dwn_rfp
dischi_mtr_sbv_rip
disch2_date
disch2_flow
disch2_dwn_fp
disch2_mtr_abv_rfp
disch3_date
disch3_flow
disch3_dwn_rip
disch3_mtr_abv ¢fp

HAB_UNIT

APROJECTS\MABMINING\AMBMON\DBDESIGN.AF2 PAGE 3




1 ORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE

MAIN DATABASH
Note: underlined fields are keys
LWD_LEVEL1
wrizbasin
wriastream
trib
seqm LWD_LEVEL2_PC
— 4 beq_survey date —
zone_dwn refpt wrizbasin
zoneno wriastream
Zonewads ;—gﬂ
zonesmiogs
zonemedlogs W
zonelglogs piece pum
zone_fld_notes fwd_dwnstr_rfpt
LWD_SURVEY entry_dale plece type
- 1_key_wads piece_diam
wiiabasin H_key_sm_logs zonellen
wriasiream 11_key_med_logs zoneZlen
tab - Ii_key_lg_logs zoneSlen
seam - Zonedlen
beqg survey date woodtype
end_survey_date stabl]_code 1
leader_first_name . stabil_code 2
LWD i leader_last_name stabil_code 3
' leader_affil wd_pool_func
récorder_first_name , —O<  orjentation
recorder_last_name decay_class
recorder_aifil decay_subclass
begrivini, endrivimi pc_fid notes
begrefpt endrefpt entry_date
lwd_{ld_notes pe_svy_date
survey_length
survey_coverage
survey_prent .
dischi_date
dischi_flow LWD_LEVEL2 JAM
dischi_dwn_tfp wiiabasin
disch1_mtr_abv_rfp wriastraesa‘m
disch2_date : ' T
disch2_flow sean
disch2_dwn_rip ~ beq s—ugri\.lrmgg date
disch2_mtr_abv_rip O am num
disch3_date jam_dwn_rfpt
disch3_flow jamhgt
.cﬁsch3_dwn_rfp jamlen
disch3_mtr_abv_tfp jamwid
jamsmpcs
jammdpcs
jamlgpes
jamrtwads
jam_pool_func
chan_zone
jam_fld_notes
eniry_date
jam_svy_date
jam_key_wads
jam_key_sm_pcs
jam_key_med_pcs
jam_key fg_pos
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NORTHWEST JINDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE

DATABASE LOQOKUP TABLES

89 -'94 L OOKUPS

wria_lookup gravdens_lookup pool_cbs_[kup dec_cis_lookup
wiig cale grav dens obstruct_code dec cls code
rib obstruct_desc ’ dec_cls_desc
strname :
basin_name
gradient_fookup ‘ conflnement_lookup hab_unlt_ikup unt_subtyp_{kp
aradcat confeat unit type code sub type
gradient_dese confinement_desc unit_type_desc sub type code
. . sub_type_desc
affil_lookup gm_ml_conv otient_Tkup
affit name steve size g—ﬁﬁ‘zi—:ﬁ
callerat (affil_code) gravel_density | Ingres -
gm_to_ml only
ml_fo_gm
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ORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE |
AUXILARY DATABASE (Ingres onlv)

VSEGHASS _ HAB&9_91 HABWDLOCB9_ 9
. seq valseq valseg
survey date survey date supvey date
seghum b surveyori unitno
habnum . surveyor2 unittype
mealen ' STREAMES_91 surveyor3 unitcat
meawidth affiliation v unitlen
debrisjam wria affiliation2 T unitwidth
meaflag valseq affiliationd . pooloutd
uwiia dishchg peolmpd
strord dischgflg meafly
Iblown,ubtown _ dischgdate untobs
VSEGGDS3 tbrange, ubrange segtpd smiogs
Ibsec,ubsec seglpu lglogs
v Ibgtri,ubqtr riwads
wria ibetr2,ubqtr2 ) wdloca
seq Ibelev,ubelev ‘ wdloch
habseqg : Ibelevu,ubslevu ’ wdloce
grad ; tbvseg,ubvseg - willoed
Ibtnpt, ubtnpt lbss
MW_BNKCTS0_91 fl’;f:‘
VSEGMWsS . . tblu
v . valseq vegtyp
wria - suyrvey date canapy
seq _ MWS89_91 ted
mwnumieft by i ipu
mwnumrght wria masswastlen
mwarealeft valseq masswastwid
mwarearght survey date brkcutlen
surveyor
. surveyor2
VSEGTNP89 ' surveyor3 PEB_CNTS0_91
affiliation1 - -
i affiiation2 wria
wria affiliation3 Ry valseg
seq ) -1 survey date
tonum ' : : : tod
bkwidth ' tou
bkdepth 1 pebblenum
tpdist - pebblediamoode TNPLOCS0_91
doms embed wria
subdoms ~ . valseg
embed survey date
tpnup
, : ; tondn
______________ T - . azm
'89 L OOKUPS 2 | . azmh
: grad
NVSEG CNTLUT89 CNTHABSY | | HZCNTLeS_91 nogradfig
oldvseq cdnum num valseq bnkdepth
newvseg sediment name | }\ survey date cumdist
sedsize prilag | surveyor TPNNUM90_91
seraled gpflag | surveyor2 wria
——————— vegtyped gpdesc surveyor3 valseq
CNTVDESSS janded habdes I affiliation1 survey date
embedcd | affiliation2 ton#
vseq affiliation3 tpnb
descr i 4 rollno
LI
_______________ | frameno
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NORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1997

AMBIENT MONITORING DATABASE

MAIN DATABASE

Note: underlined fields are keys

STREAM_SEGMENT

wrighasin

wriasiream
trb — (04 SED_SURVEY ——--——»-—)-‘
seqgm *

gradcat
- confeat(gradumc)

map_gradient{act_gradient)
act_cenfine ——(<] HAB_SURVEY )-

st_rord
ubtown, Ibtown
ubrange, lbrange
ubsec,ibsec

ubqtrg,lbgtrg STREAM_DISCH —————)-

ubgtrslbgtrs  —

ubelev, lheley
ubelevu,ubelevu
ublatdeg, Iblatdeg

ublatsec, blatsec
ublatmin, Iblatmin REFPT_SURVEY —»
ublondeg, Iblondeg

ublonsec Iblonses
ublonmin tblonmin

ubrivimile, lbrivimile
ubrefpt,lorefpt L (g LWD _SURVEY ’_—_———.*

topomapname
©c0o_region

" chanpel_type
field_notes
entry_date
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NORTHWEST INDIAMN FPISHERIES COMMISSION

Wed, Feb 12,

13397

AMBIENT MONITORING DATABASE

SED

\PROJECTSVAMBMNINGWAMBMON\DBDESIGN.AF2

MAIN DATABASE

Note: underlined fields are keys

SED_SURVEY

wriabasin
wriastream
trib
seqm
beg_survey date

SIEVE_SAMPLE

wriabasin
wriastream
trib
seam
bea survey date

riffle
sample

A

end_survey_date
process_beg_date
process_end_date
leader_firs{_name
leader_last_name
leader_affil
recorder_first_name
recorder_last_name
recorder_affil
processor_first_name
processor_last_name
processor_affil
assist_proc_first_hame
assist_proc_last_name
assist_proc_affil
begrefpt,endrefpt
begrivimi,endrivimi
sed_fid_notes
proc_fld_notes
survey_length

sieve_size
gravel_measure
process_flag
calc_grav_dens
act_grav_dens
sieve_fld_notes
entry_date

SAMPLE_calcs

wrighasin

survey_coverage

s_ggm
bea survey date

riffle
sample
geometric_mean
mi_tot
entry_date

Page 2 S
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JORTHWEST INDIAN FISHERIES COMMISSION

Wed, Feb 12,

1897

AMBIENT MONITORING DATABASE

MAIN DATABASE

Note: underlined fields are keys

HAB_UNIT
wriabasin
HAB_SURVEY wriastream
trib
wriabasin s—m
wriastream beg susvey date
triby unitdnrefpt
@ seqm upit_num
beq survey_date unit_date
end_survey_dale unittype
leader_first_name . unitcat
leader_last_name L unitiength
leader_affil unitwidth
recorder_{irst_name pooloutdepth
resorder_last_name poolmaxdepth -
recorder_affil unitsubtype
begrefpt,endrefpt poolobstructi
begrivmi,endrivmi poolobstruct2
hab_fld_notes poolohstruct3
survey_length poolobstruct4
survey_coverage unit_fid_notes
survey_prent entry_date
disch1_date
dischi_flow
dischi_dwn_tfp
dischi_mtr_abv_rfp
disch2_date
disch2_flow
disch2_dwn_rfp
disch2_mir_abv_rfp
disch3_date
dischad_flow
disch3_dwn_rip
disch3_mtr_abv_rfp
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NORTHWEST INDIAN FISHERIES COMMISSION

Wed, Feb 12,

1997

AMBIENT MONITORING DATABASE

REFPT_SURVEY

—

wiriabasin
wriastream
trib
seam

_ beq survey dale
end_survey_date
leader_first_name
leader_last name

MAIN DATABASE

Note: underlined fields are keys

REFPTS

leadar_affil
recorder_first_name
recorder_last_name
recorder_affil
seg_fld_noles
begrivmi, endrivmi
survey_length
sUrvey_coverage
survey prcnt

— PPRAIECTSIAMBMNINGVAMBMON\DBDESIGN.AF2  Page 4

wriabasin
wriastream
trib
seam
bea survey date
refpt_num
refpt_bank
refpt_date
rolino
upframe
dnframe
cumdist
bnkwidth
bnkdepth
upstrcanopy
ribnkcanopy
dnstrcanopy
iftbnkeanopy
percent_canopy
Multi_ch_canpy
refpt_fld_nole
entry_date




ORTHWEST INDIAN FISHERIES COMMISSION

AMBIENT MONITORING DATABASE

Wed, Feb 12, 1937

MAIN DATABASE

Note: underlined fields are keys

LWD_LEVEL1
wriabasin
wiiastream
trib
seam LWD_LEVEL2_PG
beq survey date S —
zone dwn refot wriabasin
Zoneno wriastream
zonewads ik
zonesmilogs seam, :
N zonemedlogs bﬁ—é-g%y—“‘im
zonelglogs
zone_fld_notes hvdewnstr_:fpt
LWD_SURVEY entry_date plece_type
1_key_wads piece_diam
. wrigbasin 11_key_sm_logs zonetlen
wiriastream 11_key_med_logs zoneZlen
trib 11_key_lg_logs zone3len
seaqm - zonadlen
bed survey date woodtype
end_survey_date stabl_code_1
leader_first_name stabil_code_2
LWD - leader_last_name stabil_code_3
) leader_affil wd_pod_func
recorder_first_name g orientation
recorder_last_name decay_class
recorder_affil decay_subclass
begrivmt,endrivmi pc_fid_notes
begrefpt endrefpt entry_date
wd_fid_notes pe_svy date
survey_length
SUrvey_coverage
survey_pient
dischi_date
et flow LWD_LEVEL2_JAM |
d_di;c;hL?rngrfpf wrigbasin
ischi_mir_abv_rip ;
disch2_date _Mt_atsl%m
disch2_flow o
.d'lsch2_de_rfp - beg j_ﬁlmg / date
d|sch.2_mtr,_abv_rfp jam num
dl-sch3_date jam_dwn_rfpt
disch3_flow jamhgt
_d”lscha,_dwn_rfp jarnlen
disch3_mtr_abv_rfp jamwid
jamsmpcs
jammdpcs
jamlgpes
jamriwads
jam_pool_fune
chan_zone
jam_fid_notes
entry_date
jam_svy_date
jam_key_wads
jam_key_sm_pcs
jam_key_med_pcs
jam_key_lg_pos

— \PROJECTS\AMBMNING\MBMONDBDESIGN.AF2  Page 5




JORTHWEST INDIAN FISHERIES COMMISSION Wed, Feb 12, 1397

AMBIENT MONITORING DATABASE

MAIN DATABASE

Note: underlined fields are keys
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NORTHWEST INDIAN PISHERIES COMMISSION Wed, Feb 12,

AMBIENT MONITORING DATABASE

19927

DATABASE LOOQKUP TABLES

‘89 - '94 LOOKUPS

wrla_lookup gravdens_lookup pool_obs_ikup dec_cls lookup
wiia cale_grav dens obstruct code :  dec cls code
tiib obstruct_desc dec_cls_desc
strname '
basin_name
gradlent_lookup conflnement_lookup hab_unit_lkup unt_subtyp_lkp
aradeat confoat E‘.‘%hﬂ?% ' sub type
gradient_dese confinament_dese unil_type_desc sub type code
. : sub_type_dese
orlent_Jku
affll_lookup gm_m}_cenv entlkup
orient code
affil_name sieve size oriznt_desc
callerat1(affil_code) gravel_density Ingres
gm_to_ml cnly
mi_to_gm
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Wed, Feb 12,

1997

ORTHWEST INDIAN FISHERIES COMMISSION

AMBIENT MONITORING DATABASE

AUXILARY DATABASE (Ingres onlv)

HABWDLOCS9 9

MW_BNKCT90_91

wiia
valsea

survey date

iod

tou
masswasilen
masswastwid

bnkecutlen

wrig
valseq
survey date
unitng
unittype
unitcat
unitlen
unitwidth
pooloutd
poolmpd
meaflg
untobs
smlogs
lglogs
Irtwads
wdloca
wdloch
wdlocc
wdlocd
lbss
rbss
Iblu
rblu
vegtyp
canopy

VSEGHAS9 HAB89_91
wria wiia
. seg valsed
survey date survey date
geqnum 1< surveyor
habnum | | surveyor2
medlen {7 STREAMSS_91 surveyor3
meawidth affiliationi
debrisjam wrig affiliation2
meaflag valseq affiliation3
uwria dishchg
strord dischgtly
fotown, ubtown dischgdate
VSEGGDS&9 lbrange,ubranga SEQ‘pd
Ibsec,Ubsec seglptt
Vi Ibgtri,ubatri
wria Ibatr2, ubqtr2
seq Ibelev,ubelev
habseq |belevu,ubelavit
grad Pt lbvseg,ubvseg
|btnpt,ubtnpt
VSEGMW3s9
Y
wria
sed Mwsss 94
mwnumleft h, !
mwnumirght wria
mwarealeft valseq
mwarearght sutvey date
surveyori
y surveyor2
VSEGTNP89 surveyor3
affiliationt
L affiliation2
wria affiliation3
seq
topum
bkwidth
bkdepth -
{pdist (
doms
subdoms ~
embed
_______________ -
'89 LOOKUPS . |
NVSEG CNTLUT8S CNTHABS9 ! HZCNTL8S_91
| wria
oldvseq ccnum pum | valseq
newvseg sediment name t supvey date
sedsize pritag | surveyor1
sefalcd gpflag i surveyor2
—_— vegtyped gpdesc surveyord
CNTVDESSB9 landed habdes l affiliationt
embeded | affiliation2
vseg affiliation3
deser |

fem s st A s A IAAN OISR AR

Yo orem )

PEB_CNT90_91
wrig
valseg
survey dale
tod
tpu
pebblenum
pebblediameode TNPLOCS0_91
embed wiia
valseq
survey date
tpnup
; tondn
' arm
azmh
grad
nogradflg
bnkwidth
bnkdepth
cumdist
TPNNUMg90_91
wiig
valseq
survey date
1png
tpnb
) rollne
T
frameno




Appendix B

List of TFW Monitoring Surveys

Sorted by WRIA



Segments Surveyed sorted by WRIA

WRIA __|STREAM NAME SEG [RM RM[SEG _ |SURVEY|SURVEY| DATA | SUM |DATA | FIELD|GIS|USGS TOPO QUAD MAP MAP
4 |LOW)|(UPR)|LEN  |TYPE | YEAR | AFFIL. | RPT |BASE |FORM oN

) HALE

10264 [HUTCHINSON #30 | 000] 060 1071.0|RHLM] 1989 | NWIFC | CSS YES | YES|ACME YES
1.0264  |HUTCHINSON M20| 0.60] 030 753.0RHLM] 198 | LUMMI | CSS YES |YES|ACME YES
10264 'HUTCHINSON v20 | 0.80] 1.00] s0s0RHLM| 1989 | LUMMI | CsS YES |YES|ACME YES
1.0264 _ |HUTCHINSON vio | 1o0] 160  807.0[RH.EM| 1989 | LUMMI | CSS YES [YES|ACME YEs
1.0264__ JHUTCHINSOR V40|  1.60] 2601 1667.0[RHLM | 1080 | NWIEC | CSS YES |YES|ACME YES
1.0464 |CORNELL F30 | 0.00] 030]  5920RHLM| 1080 | NWIFC | <SS YES |YES|GLACIER YES
1.0464  CORNELL F4D | 030 1.20] 1517.0RHLM| 1989 | NWIFC | €SS YES | YES|GLACIER YES
1.0465 __|W CORNELL U360 | 1.20] 1.800 2107.0[REBLM| 1985 | LUMMI | €SS YES |YES|GLACIER YES
1.0465 _|W CORNELL V20| 1.80] 220] 11148[RHLM| 1089 | NWIFC | CsS YES |YES|GLACIER, GROAT MIN. YES
3.0352__|MUDDY MIL| 1.00] 2.10] 1707.0(RH.LM| 1991 | UWCSS | CSS_|AMONS) | YES |YES|HAMILTON YES
3.0352 |ALDER MIE| 240 330 1369.0RHM 1991 | UWCSS | €58 |AMONS1 | YES |YES[HAMILTON YES
3.035%_ |ALDER M21|  1.50] 2.40l  1365.6|RHM 1991 | UWCSS | CSS_|AMONSL | YES |YES|EAMILTON YES
40382 |SAVAGE F40 | 1.00] 2.20] 2093.0[RHEM| 1089 | NWIFC | CSS YES [YES|GRANDY LAKE YES
4.0384__ |SAVAGE vio | 2.20f 3.50] 1780.0/RHLM]| 1989 | NWIFC | (S8 YES |YES|GRANDY LAKE YES
4.0384__ISAVAGE V20| 3.50] 4.10] 1007.0[RHLM| 1989 | NWIFC | CS8 YES | YES|GRANDY LAKE, GEE POINT YES
40384 |SAVAGE B30 | 410 a70] o710RHLM| 1689 | NWIFC | css YES |YES|GEE POINT YES
20786 |ALL Mi11] 070 1.20] &92.0[RHLM| 1991 | UWCSS | CSS |AMON9L | YES |YES|PRAIRIE MTN. YES
20786 JALL 31| 120] 1.50] 4270[RHLM| 1991 | UWCSS | CSS |AMONS] | YES |YES|PRAIRIE MTN. YES
4.1148_ |CAMP vil| 000 o070] 1209.0|RHLM| 1991 | UWCSS | €SS [AMONSL | YES |YES|PUGH MIN. YES
41148 |CAMP val| 070] 1.50] 12010|RHLM| 1691 | UWCSS | ©SS IAMONSI | YES |YES|PUGH MTN. YES
11143 |CAMP vaz | 1500 1.90] 639.0[RB,LM| 1991 | UWCSS | Css |AMON9I | YES |YES|PUGH MIN. YES
41148 __|CAMP vi2| 1.90] 270] 1?310]RALM| 1951 | UWCSS | CSS_|AMONSL | YES |YES|PUGH MIN. YES
41143 [CAMP V43| 270 3.00 S920|RHLM| 1091 | UWCSS | ©SS_JAMONS! | YES |YES|PUGH MTN. YES
41157 |PUMICE ML1| 0.00] 3000  408.0|RHLM| 1891 | UWCSS | CSS |AMON9L | YES |YES|LIME MIN. YES
4.1157 _ |PUMICE M21|_ 030] 1.00] 1110.0[RHELM| 1991 | UWCSS | CSS |AMON9) | YES |YES|LIME MIN. YES
41157 [PUMICE U4l | 1.00] 1.60] 995.01R.H,LM| 1991 | UWCSS | €SS |AMONS] | YES |YES|LIME MIN. YES
7.0291__|TOLT 2 1.70]_6.00]__6264.0/8 1993 | TULALIP AMBSYS | YES |YES|CARNATION, LAKE JOY YES
7.0281 _ |NFTOLT 5 |_o9.80] 10.50] 112608 1593 | TULALIP AMBSYS| YES |YES|LAKE iOY YES
7.0300_ |STOSSEL 24 | o0s30[ 0.0 1107.0s 1993 | TULALIP AMBSYS| YES |YES|LAKE JOY YES
8.0363  |MFTAYLOR F3t | 300, 370 1098.0RHLM | 1961 | UWCSS | CSS_|AMONY1 | YES |YES|EAGLE GORGE YES
30368 |MFTAYLOR F4l | 370] 4.60] 14400(RHLM| 1961 | UWCSS | CSS_|AMONS] | YES |YES|EAGLE GORGE YES
80360 |SETAYLOR F4l | 0.00] 070] 1069.0[RHLM | 1991 | UWCSS | CS5 |AMONSL | YES |YES|EAGLE GORGE YES
9.0114 |NEWAUKUM v21 | 1.00] 290 52284[RHL 1591 | MUCKLE | NWIFC [AMON9L | YES |YES|BLACK DIAMOND YES
0.0201 _ |CHARLEY M10| 0.0 0.60] 76LO0|RHEM| 1989 | MUCKLE[ CsS YES |YES|EAGLE GORGE YES
9.0201 _|CHARLEY V10| 060, 130| 10B6OIRHLM| 1989 | MUCKLE| €SS YES |YES|EAGLE GORGE, CYCLONE CR. YES
0.0201 |CHARLEY V11| 1.30] 2.50] 2003.0[RHLM| 1989 | MUCKLE] S5 YES |YES|CYCLONE CREEK YES
9.0201__|CHARLEY viz | 2.50] 2.80]  609.0|RHLM| 1989 |MUCKLE| CsS YES | YES|CYCLONE CREEK YES
9.0201 |CHARLEY V13| 2.80| 340, SSLO|RH.LM| 1989 | MUCKLE| CSS YES |YES|CYCLONE CREEK YES
0.0201 _|CHARLEY V11| 0.00] 150] 2391.0/RALM| 1981 | UWCSS | CSS |AMONS] | YES |YES|EAGLEGRG, CYCLONECR YES
9.0201 CHARLEY ¥21 1.50] 2.00 892.01R.H LM 1961 UWCSs C88 JAMONS1 | YES |YES|CYCLONE CR. YES
9.0201 __|CHARLEY viz | 2.00] 3.00] 1580.0[RHLM]| 1891 | UWCSS | €SS |AMON9L | YES |YES[CYCLONE CR. YES
92,0201 |CHARLEY v2z | 3.00] 3.50]  8280|RHLM| 1991 | UWCSS | CSS |AMONYI | YES |YES|CYCLONE CR. YES
90201 |CHARLEY HL1| 3.0 4.10] S19.0[RHLM| 1951 | UWCSS | €3S |AMONSL | YES |YES|CYCLONE CR. YES
9.0201A |CHARLEY TRIB H31| 000] 040] &140[RHLM| 198 | NWIFC | CSS YES |YES|CYCLONE CREEK YES
9.0201A |CHARLEY TRIB V10 0.40] 0.60 339.0|RH,LM 1989 NWIFC €SS YES |YES|EAGLE GORGE, CYCLONE CR. YES
9.0206 __[CHARLEY TRIB v21| o000 050 oz0.0[REBLM| 1980 | NWIEC | css YES |YES|CYCLONE CREEK YES
9.0206 CEARLEY TRIB H21 0.50] 1.10 1624.0|R,H. LM 1989 NWIFC Css YES |YES|CYCLONE CREEK YES
9.0207 CHARLEY TRIB H21 0.00] 0.48 782.0i1RH,1 M 1989 NWIFC CSS YES |[YES|CYCLONE CREEK YES
0.0222 _|CANTON V20| 000 120]  177T.0)RHLM| 1989 | MUCKLE] cSS YES | YES|GREENWATER YES
00222 [CANTON H20| 1320 2.70] 26410|RHLM | 1988 | MUCKLE| Css YES |YES|GREENWATER YES
10.0080 |CLEARWATER 2 1.10] 230 20000[RBL 1993 | MUCKLE AMBSYS | YES |YES|CYCLONE CREEK YES
10,0080 |CLEARWATER 3 | 230 4.10] 2600.0|RHL 1093 | MUCKLE AMBSYS | YES |YES|CYCLONE CR/BEARHEAD MTN YES
10.0080 |CLEARWATER 4 | 410l 4.80] 1600.0[RHL 1993 | MUCKLE AMBSYS | YES |YES|BEARHEAD MOUNTAIN YES
10.0080 | CLEARWATER 5 | 4.0 590 1700.0RHL 1993 |MUCKLE AMBSYS| YES |YES|/BEARHEAD MOUNTAIN YES
10.0080 |CLEARWATER & | 500] 6.0 21000[REL 1993 | MUCKLE AMBSYS | YES |YES|BEARHEAD MOUNTATN YES
10,0122 |GREENWATER Va0 | 8.40| 5.70] 2340.0\RH.LM | 1989 | MUCKLE | CS8 YES | YES|NOBLE KNOB, SUN TOP YES
100122 |GREENWATER V20 |_9.70| 11,30 10937.0;R.HLM | 1959 | MUCKEE| €SS YES |YES|NOBLE KNOB YES
10.0122 _|GREENWATER 1 | 1295] 13.60] 312.6/R.HL 1992 | MUCKLE | NWIFC | AMBSYS | NO | YES/NOBLE KNOB YES
10.0122_|GREENWATER 2 | 1360] 14.25] 1112.3|RHL 1992 | MUCKLE ! NWIFC [ aMBSYS| NO [YES|NOBLE KNOB YES
10.0122_|GREENWATER 3 | 14.25) 1546]  792.5|RHL 1992 | MUCKLE | NWIFC | AMBSYS | NO |YES|NOBLE KNOB YES
10.0122 |GREENWATER 4| 1546} 1650 6193'R1 1992 | MUCKLE | NWIFC | AMBSYS| NO_| YES/NOBLE KNOB YES
10.0122_|GREENWATER s | 17.00] 18.25] 2620.8|RHE 1992 | MUCKLE | NWIFC | AMBSYS | NO | YES|NOBLE KNOB YES
10.0122 |GREENWATER & 18.25| 18.85 3614.2|R.B L 1992 MUCKLE | NWIFC | AMBSYS| NO |YES|NOBLE KNOB YES
10.0253 |HUCKLEBERRY V11| s.00] 7.5 RH 1990 | MUCKLE AMONSO | YES WEHITE RIVER PARK, SUNRISE YES
10.0550 |IPSUT H31| 085 160 41412iRHL 1991 | MUCKLE | NWIFC |AMONS1 | YES |YES|MOWICH LAKE YES
11,0067 _|TANWAX F31 | 0.00] 2.70| 61030[RELM| 1090 | NWIFC | CSS_|AMONSO | YES |YES|BALD HILL, HARTS LAKE YES
11.0067 _[TANWAX M21| 270 4.70  1605.0[RHLM| 1060 | NWIFC | CSS |AMONSO | YES |YES|HARTS LAKE YES
11.0086 |OHOP 1 0.00] 0.10]  600.0,S 1993 | NISQUAL AMBSYS| YES |YESIEATONVILLE YES
11,0086__|OHOP 2 | 0.10] 430  600.0[S 1993 | NISQUAL AMBSYS | YES |YES|EATONVILLE, TANWAX LK YES
11.0086_|0HOP IT | 030] 100]  600.0]T 1993 | NISQUAL DISK_| YBES |YES|EATONVILLE YES
11.0086 |CHOP 2T | 2.30] 300l  600.0/T 1993 | NISQUAL DISK | YES |YES|EATONVILLE YES
11,0086 |OHOP 3 | 430 6.10]  500.0{8 1993 | NISQUAL AMBSYS| YES |YES|EATONVILLE, TANWAX LK YES
11,0086 |OHOP 3T | 6.20] 8.80]  600.0|T 1993 | NISQUAL DISK | YES |YES|TANWAX LAKE YES
11.0092_|LYNCH 4T | 20| o086l _ 600.0[T 1993 | NISQUAL DISK__| YES |YES|TANWAX LAKE YES
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11.0096 [TWENTYFIVE MILE 2 0.20! 1,09, 600.0/S 1993 | NISQUAL AMBSYS| YES |YES|TANWAX LX/LK KAPOWSIN YES
11.0096 TWENTYFIVE MILE ST 0.20] 0.0 600.0[T 1993 | NISQUAL DISK | YES |YES|TANWAX LAKE YES
11.0101 |MASHEL V11 | 14.40[ 1640 4456.0RHLM | 1990 NWIFC | €SS |AMON90 | YES |YES|ASHRORD YES
11.010 |[MASHEL 1 0.20| 030 s 159¢ | NISQUAL YES EATONVILLE NO
11.0101 |MASHEL 1 0.20( 0.80 S 1991 | NISQUAL YES EATONVILLE RO
11.0101 |MASHEL 2 2.00} 3.00 S 1991 | NISQUAL YES EATONVILLE NO
11.0101 |MASHEL 1 0.00| 1,70 600.0(8 1993 | NISQUAL AMBSYS| YES |YES EATONVILLE YES
11.010! [MASHEL 6T 0.60[ 1.10 600.0[T 1993 | NISQUAL DISK | YES [YES|EATONVILLE YES
11.0101 IMASHEL 2 1.70{ 5.30 600.0(8 1993 | NISQUAL AMBSYS | YES |YES|EATONVILLE YES
11.0101 jMASHEL T 5.00] 5.50 §00.0¢T 1993 | NISQUAL DISK YES |YES|EATONVILLE YES
11.0101 [MASHEL 8 6.70| 7.00 600.0{S 1993 | NISQUAL AMBSYS | YES |YES!ELBE YES
11.0101 [MASHEL 1T | 7.60] 7.0 600.0[T 1993 | NISQUAL DISK | YES |YES|ELBE YES
11,0101 {MASHEL 15T | F1.40{ 11.70 600.0(T 1963 | NISQUAL DISK YES |YES|ELBE YES
11.01901 |MASHEL 16 14.50| 15.50 600.0{S 1993 | NISQUAL AMBSYS | YES |YES|ASHFORD YES
11.0101 |MASHEL 16T | 14.60| 14.50 600.0{T 1993 | NISQUAL DISK | YES |YES|ASHFORD YES
110101 |MASHEL 17T | 15.60( 15.90 600.0[T 1993 | NISQUAL DISK YES |YESIASHFORD YES
11.0102 |LITTLE MASHEL 8T 0.30] _0.60 600.0[T 1993 | NISQUAL DISK | YES |YES|EATONVILLE YES
11.0102 |LITTLE MASHEL T 2.10| 2.40 600.0|T 1993 | NISQUAL DISK | YEBS |YES|ELBE YES
11.0103 [MIDWAY 10T | 0.00[ ©.30 600.0[T 1993 | NISQUAL DISK | YES |YES|ELBE YES
11.0110 |MASHEL RB TRIB Vil 205.0|RHL 1890 CSS |AMONSO | NO ASHFORD NO
13,0110 [MASHEL RB TRIB Va4l 930.0|RH, LM 1990 €8S |AMON90 | NO ASHFORD NO
11.0110 |MASHEL TRIB 12T 1 0.10] 040 600.0]T 1993 | NISQUAL DISK | YES |YES|ELBE YES
11.0111 [BEAVER 13T { 0.50{ 0.80 600.0/T 1993 | NISQUAL DISK | YES |YES|ELBE YES
11.0111 |BEAVER 2 0.80) 1.00 600.0{S 1993 | WISQUAL AMBSYS| YES |YES{ELBE YES
110111 |BEAVER 14T | 230[ 2.60 600.0[T 1893 | NISQUAL DISK | YES |YES|ELBE YES
11.0114 |BUSYWILD V1L 1061.0|M 1990 CSS |AMONS0 | NO ASHFORD NO
11.0f14 |BUSYWILD 19T 0.10] 040 600.0({T 1993 | NISQUAL DISK YES |YES|ASHFORD YES
11.0114 |[BUSYWILD 20T | 4.10| 440 600.0{T 1993 | NISQUAL DISK_ | YES |YESIASHFORD i YES
11.0121 (SFMASHEL EST | 15.60| 15.90 660.0|T 1893 | NISQUAL DISK | YES |YES|ASHFORD YES
13.0028 |DESCHUTES V10| 48.00| 51.00| 5037.0[RHLM| 1989 {SQUAXIN| CS8 YES |YES|NEWAUKUM LAXE YES
13.0028 |DESCHUTES F31 | 36.50] 38,10 3023.0RH,LM| 1990 |SQUAXIN| CS8S |AMON90 | YES |YES|BALD HILL YES
13.0028 |DESCHUTES Fzl | 38.10] 4090 4042.0{RHLM{ 1980 |SQUAXIN| CSS {AMONS) | YES |YES/BALDHILL YES
13.0028 |DESCHUTES 22 | 28.50| 29.50 S 1992 [ SQUAXIN | AMSYS | AMBSYS| YES |YES[LK LAWRENCE,VAIL YES
13.0028 |DESCHUTES 20 | 31.00| 33.3C s 1592 |SQUANIN | AMSYS | AMBSYS | YES |YES|LK LAWRENCE YES
13.0028 |DESCHUTES 19 | 33.30] 3530{ 3862.0|RHLS 1992 | SQUAXIN | NWIFC | AMBSYS | " YES | YES|LK LAWRENCE YES
13.0028 |DESCHUTES 18 | 35.30! 36.60] 2615.0/RH,LS 1992 | SQUAXIN | NWIFC | AMBSYS | YES |YES|BALD HILL, LK LAWRENCE YES
13.0028 |DESCHUTES 17 36.601 38.10 ] 1992 | SQUAXIN | AMSYS| AMBSYS | YES |YES|BALD HILL YES
13.0028 |DESCHBUTES 16 | 38.10{ 39.10 S 1992 | SQUAXIN | AMSYS{ AMBSYS| YES |YES|BALDHILL YES
13.0028 |DESCHUTES 12 | 41.30] 42.40]  1939.0|RHL 1692 | SQUAXIN | NWIFC | AMBSYS | YES |YES|BALD HIEL YES
13.0028 |DESCHUTES 16 | 43,00 44.90] 4697.7|RB,L 1992 | SQUAXIN | NWIFC | AMBSYS | YES | YES|BALD HILL, EATONVILLE YES
13.0028 |DESCHUTES 36 2.501 4.50 RLST 1995 | SQUAXIN AMBSYS | YES |YES|TUMWATER, MAYTOWN YES
13.0028 |DESCHBUTES 31 15.00| 17.50 RLST 1995 | SQUAXIN AMBSYS | YES |YES|EAST OLYMFPIA YES
13.0028 |DESCHUTES 28 | 20.80| 22.00 RL,ST 1695 | SQUAXIN AMBSYS | YES |YES|VAL YES
13.0028 [DESCHUTES 22 | 28,50 20.50 RLST 1995 | SQUAXIN AMBSYS | YES | YES|LAKE LAWRENCE YES
13.0028 |DESCHUTES 19 | 33.00( 3570 RLSHT 1995 | SQUAXIN AMBSYS | YES |YES/LAKE LAWRENCE YES
13.0057 |FALL F41 | 0.00] 0.40 5810[RHLM]| 1990 |SQUAXIN| €SS |AMONSC | YES |YES|LAKE LAWRENCE YES
13.0069 |MITCHELL V41| 0.00| 150 13588.01RHLM | i9%9 NWIFC | CSS YES [YES|BALDHILL YES
13.0069 |MITCEELL Vil 1.50[ 2.30 893.0[R,B,L.M 1689 NWIEC CS8S YES {YES|BALD HOLL YES
13.0069 IMITCHELL V21 230/ 270 303.0RHLM| 1989 NWIEC C8s YES [YES|BALDHILL YES
12.006% |MITCHELL V12 270! 3.50 717.0|RHLM| 1989 NWIFC C88 YES |YES[BALD HILL YES
12.0069 |MITCHELL 1 0.00] 0.90 s 1992 | SQUAXIN AMBSYS| YES |YES|BALDHILL YES
13.0072 |MITCHELL TRIB v21| o©00| 010 1260|RH LM | 1089 NWIFC | €SS YES [YES|BALDHILL YES
13.0072 |MITCHELL TRIB V4l | ©10[ 1,00 1449.0[RE,LM [ 1989 NWIFC | €SS YES |YES(BALD HILL YES
13.0072 |MITCHELL TRIB V22 1.00( _1.40 312.0|RHLMI 1989 NWIFC C88 YES [YES[BALD HILL YES
13.0073 |MITCHELL TRIB V4l | 0.00] 040 493.0,RHILM | 1980 NWIFC | CSs YES |YES|BALDHILL YES
13.0073 |MITCHELL TRIB Y21 0.40| 0.80| 1135.0|RHLM 1989 NWIFC Css YES |YES|BALDHILL YES
13.0073 |MITCHELL TRIB H21 090 1.1¢ 3350(R.B.LM 1989 NWIFC C8S8 YES |YES|BALD HILL YES
13,0073 |MITCHELL TRIB H31 1.10{ 1.20 138.0)RH,LM | 1989 NWIFC | €SS YES JYES|BALD HILL YES
13.0086 |HUCKLEBERRY M1l| 0.00] 070 109%0RHLM; 1990 {SQUAXIN| CSS jAMONSC [ YES |YESIBALDHILL YES
13.0086 |HUCKLEBERRY Vil) 070] 1.00 S516.0]RHLM [ 1990 [SQUAXIN| €SS [AMOND0 | YES |YES|RALDHILL YES
13.0086 |HUCKLEBERRY V3l 1.00[ 130 497O|RELM| 1990 [SQUAXIN| €SS |AMON90 | YES |YES|BALD HILL YES
13.0086 |HUCKLEBERRY MI12 130 2.00] 1031.0[RHLM|[ 1690 [SQUAXIN| CSS |AMON90 | YES |YES|BALDHILL YES
13.0086 |HUCKLEBERRY vi2 | 2000 2.50 870.0/R.HLM! 1990 {SQUAXIN| €SS [AMON90 | YES |YES|BALD HILL YES
13,0086 |HUCKLEBERRY V13 2.50] 270 3140RHLM | 1990 |SQUAXIN| €SS (AMONSD | YES |YES|BALDHILL YES
13.0086 |HUCKLEBERRY 1 0.00| 030 S 1992 | SQUAXIN AMBSYS| YES |YES|BALDHOL YES
13.0086 |HUCKLEBERRY 2 ¢.30[ 0.50 s 1992 | SQUAXIN AMBSYS | YES |YES[BALDHILL YES
13.0089 [JOHNSON M1l | 0.00f 0.50{ 1192.0/RH LM 1990 |SQUAXIN| €SS |AMON90 | YES JYES/BALDHILL YES
13.0089 |JOHNSON 1 0.00; 0.70 5 1992 | SQUAXIN AMBSYS| YES |YESIBALDHILL YES
13.0095 |THURSTON Ml1{ 0.00] 060 783.01RHLM| 1890 |SQUAXNIN; CSS [AMONSD | YES [YES|BALDHLL YES
13.0095 |THURSTON V21| ©60] 1.16f 11950{RELM| 1990 |SQUAXIN| €SS [AMONY0 | YES |YES(BALDHILL YES
13.0095 |THURSTON i 0.00] 0.50 s 1962 | SQUAXIN AMBSYS| YES |YES|BALDHILL YES
12.0110 |LTL DESCHBUTES 1 0.00] 080 1157.2/RHL 1992 | SQUAXIN | NWIFC | AMBSYS| YES [YES[BALDHILL YES
13.0123 |LINCOLN M21 0.00| 1.90| 3143.0|RH,LM 1990 |SQUAXIN| €SS |AMONSD | YES |YES|EATONVILLE/NEWAUKUM LJ/THE RCKS| YES
13.0124 [LEWIS Vil| o000 1.30 860.0|RHLM| 1990 }SQUAXIN| CS§ |AMON90 | YES |YES{THE ROCKIES (RCKS) YES
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13.0125 (BUCK V211 000 050 7150RHLM| 1990 {SQUAXIN| CSS |AMONS0 | YES |YESITHE ROCKIES YES
13.0126 |W FDESCHUTES VIO | 000, 200 3629.0|RHLM; 1980 |SQUAXIN] CSS YES [YES|NEWAUKUM LAKE YES
13.0128 [WARE V21| 0.00| 0.50 712.01RHLM | 1990 |SQUAXIN| CSS |AMONS0 | YES [YES|THE ROCKIES, NEWAUKUM LK YES
13.0123 [HARD Y20| 000 050 869.0[RHLM| 1980 |SQUAXIN| CSS YES |YES|NEWAUKUM LAKE YES
13.0130 |MINE V10 0.00] 0.50 423.3|RH,LM 1989 | SQUAXIN| CSS YES |YES|NEWAUXUM LAKE YES
13.0130 |MINE V20 0.50[ 0.80 644.0|RHLM | 1989 :SQUAXIN| CSS YES |YES|NEWAUKUM LAKE YES
13.0138 {MCLANE F31 0.00] 1.50] 24480|RHLMI| 1990 jSQUAXIN{ CSS |AMONS) | YES |YES|SUMMIT LAKE TUMWATER YES
13.0138 |MCLANE M21 1.505 290 2171.0)RHLM 1990 [SQUAXIN| C88 1AMONS0 | YES |YES|SUMMIT LAKE YES
13,0138 |MCLANE M1l 2.90| 4.20] 1599.0{RHLM 1990 [SQUAXIN| CSS JAMON90 | YES |YES|LITTLEROCK YES
13.0138 |MCLANE H21 420 4.60] 1531.0[RH.LM 1690 |SQUAXIN| CS8S [AMON90 | YES [(YES|SUMMIT LAKE, LITTLEROCK YES
13.0138 |MCLANE [ 2.50| 3.40|_  1323.0|RHLS 1993 | SQUAXIN AMBSYS| YES SUMMIT LAKE, LETTLEROCK YES
12.0139 {SWIFT 4 1.10] 170 §74.0|R,HL.S 1694 | SQUAXIN AMBSYS [ YES SUMMIT LAKE YES
14.0001 |PERRY M21| 0000 030 7I15.0RHLM} 1990 |SQUAXIN| CSS§ |AMONS0 | YES |YES|SUMMIT LAKE YES
14,0001 |PERRY Mill 0.30] 0.70 582.0|RHLM 1990 [SQUAXIN| €SS |AMON90 | YES |YES|SUMMIT LAKE YES
14.0001 |PERRY V3l 0.70|__0.90 276.0IRH.L 1950 [SQUAXIN| CSS {AMON90 | YES |YES|SUMMIT LAKE YES
14.0001 |PERRY 1 0400] o080 7140RHLS | 1993 |SQUAXIN AMBSYS| YES SUMMIT LAXE YES
14,0001 [PERRY 2 0.80] 1.00 300.0{R.HL 1994 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0001 {PERRY SA 1.70] 1.90 300.0[RHL 1594 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14.000f |PERRY 5B 2.000 2.20 300.0[RH L 1994 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14.0001 |[PERRY 7 3.40] 3.60 300.0|R.H,L 1964 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14,0002 [PERRY TRIB 9 0.00] 0.20 3000/RHL 1994 | SQUAXIN AMBSYS:! YES SUMMIT LAKE YES
14.0009 |SCHNEIDER F31 0.00] 180 4079.0|RHLM|[ 1990 [SQUAXIN| CSS [AMBSYS | YES [YES!SUMMIT LAKE YES
14.0009 {SCHNEIDER 1 0.00| 100! 25430|RHLS 1993 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14.0009 [SCHNEIDER 2 1.20] 1.40 300.0|R.HL 1994 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0006A |MCDONALD 14 0.10{ 030 300.0|RH,L 1994 [BQUAXIN AMBSYS| YES SUMMIT LAKE YES
14.0010 |COUNTY-LINE 8 0.20; 0.40 $0¢.0RH.L 1994 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14,0012 |KENNEDY F30 | _0.30] 0.70 938.0(RHLM| 1989 |SQOUAXIN| CSS YES | YES[SUMMIT LAKE YES
14.0012 |KENNEDY M2¢| 070| 1.50 2123.0[RHILM| 1989 |SQUAXIN| CSS YES | YES|SUMMIT LAKE YES
14.0012 'KENNEDY Mlo 150 2.101 1701.0|R,H.LM 1989 [SQUAXIN| C8§ YES |YES|SUMMIT LAKE YES
14.0012 KENNEDY Yio 2.10] 2.30 609.0[RHLM | 1989 1SQUAXIN! CSS YES [YES|SUMMIT LAKE YES
14.0012 |KENNEDY Fi1 0.00] 030 372.0[RHL 1990 |SQUAXIN| CSS |AMONS0 | YES |YES|SUMMIT LAKE YES
14.0012 [KENNEDY 1 0.00[ 0.20 400.0|RH.E 1994 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0012 |KENNEDY TRIB 13 0.00{ 0.20 300.0|RHL 1994 | SQUAXIN AMBSYS| YES SUMMIT LAKE YES
14.0012 |KENNEDY TRIB 63 0.10} 0.20 518.6|R,H,L.S 1994 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0012 |KENNEDY 2 020) 0.50| 9150|RHL 1964 | SQUAXIN AMBSYS) YES SUMMIT EAKE YES
14,0012 |KENNEDY 3 0.50| 1.40[ 1500.0/RHL.S 1993 | SQUAXTN AMBSYS| YES SUMMIT LAKE YES
14.0012 |KENNEDY 4 1.40| 2.200 1409.0/RH,L.S 1894 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0012 {KENNEDY 7 2.80] 4.000 1800.0|RHLS 1993 | SQUAXIN AMBSYS | YES KAMILCHE VALLEY YES
14.0012 [KENNEDY 8 4.00] 4.20 300.0|RHL 1994 | SQUAXIN AMBSYS | YES KAMIOLCHE VALLEY YES
14.0012 |KENNEDY B 6.60] 6.80 300.0[R.BL 1994 | SQUAXIN AMBSYS | YES XKAMILCHE VALLEY YES
14.0012 |KENNEDY 10 7.10] 7.30 300.0[R.EL 1994 | SQUAXIN AMBSYS| YES SUMMET LK., KAMILCHE VY. YES
14.0012 |KENNEDY 2 6.20; 0,50 s 1995 | SQUAXIN AMBSYS | YES SUMMIT LAKE YES
14.0013 |KENNEDY TRIB 16 0.00] 0.20 305.0|R.HL 1994 | SQUAXTN AMBSYS | YES KAMILCHE VALLEY YES
14.0014 iSUMMIT LAKE CR 41 0.20| 040 300.0|RHL 1994 | SQUAXTN AMBSYS [ YES SUMMIT LK., KAMILCHE VY, YES
14.002¢ {SKOOKUM F31 0.00| 6.10{ 10343.0[RHLM| 19%0 |SQUAXIN| CSS |AMON90 | YES |YES|SUMMIT L/KAMILCHE VY/SHELTON YES
14.0020 |SKOOKUM M21 610) 680, 2367.0|RH LM 1990 ISQUAXIN| CSS |JAMONGO | YES |YES|KAMILCHE VALLEY YES
14.0020 |SKOOKLM M11 680 7.10 SRORELM| 1990 |SQUAXIN| CS$ |AMONSO | YES |YES|KAMILCHE VALLEY YES
14.0020 |SKOQOKUM s 6.60{ 7.80] 1984.0|RH.L.S 1993 | SQUAXIN AMBSYS| YES KAMILCHE VALLEY YES
14.0023A |SKOOKUM TRIB M11| 0.00{ 014 248.0|R.H,L 1990 |SQUAXIN| CS§ [AMONIO § YES |YES|KAMILCHE VALLEY YES
14.0029 |MILL 1 2.60f 3.80[ 130C.CIRHLS 1993 | SQUAXIN AMBSYS | YES [YES|SHELTON YES
14.00290 {MILL 4 14.00| 14.801 638.0|RH,L.S 1963 | SQUAXIN AMBSYS | YES SHELTON VALLEY YES
14.0035 |GOLDSBOROUGH Mlll Dp40[ 4.100 6736 0|RHLM | 1951 €SS |AMONS] | YES |YES|SHELTON, SEELTON VY YES
14.0035 |GOLDSBOROUGH 6 4.50) 5.80j 1600.0|RHL,S | 1993 |SQUAXIN AMBSYS | YES |YES|NAWATZEL LK/SHELTON VY YES
14.0035 |SF GOLDSBORQUGH 11 | 10.80| 11.20 618.0[RELS | 1993 |SQUAXIN AMBSYS| YES NAWATZEL LK., SHELTON VY. YES
14.0049 [JOBNS 2 0501 1.40[ 11000|RH,L.S 1 1994 |SQUAXIN AMBSYS{ YES jYESISHELTON, UNION YES
14.0051 {CRANBERRY 4 2.40] 2.80 600.0|RH.LS 1954 | SQUAXIN AMBSYS| YES |YES|UNION YES
14.0057 _|DEER 2 0.50] 2.90 483.0|RH,L S 1993 | SQUAXIN AMBSYS | YES |YES|UNION, MASON LK. YES
14.0067 IMALANEY 1 0.20] 0.50 620.0|R,H,L,S 1993 | SQUAXIN AMBSYS | YES |YES|SHELTON, UNION YES
14.0069 |CAMPBELL 1 0.00] 1.20 743.0|8 1994 | SQUAXIN AMBSYS | YES |YES|SHELTON YES
14.0069 |CAMPBELL 1A 0.50 ©.80 2550[RHL 1993 | SQUAXIN AMBSYS | YES |YES|SHELTON YES
14.0069 [CAMPBELL 1B 0.80{ 1.00] 43880(RHL 1993 [ SQUAXIN AMBSYS | YES |YES!SHELTON YES
15.0203 |BLACKJACK FSt 0.00] 2.70 RHLM|[ 1989 NWIFC YES |YES!BREMERTON WEST YES
15.0209 |ROSS Utl| oo0| 1000 20728 RHLM| 1991 NWIFC |AMONG] [ NO |YES|BREMERTON WEST YES
15.0229 |WILDCAT 1 4.10] 430 L8 1995 NWIFC | AMSYS |AMBSYS | YES | NO [WILDCAT LAKE YES
15.0356 [GAMBLE V4l 0.14] 0.60 799.0|R,H.LM | 1990 NWIFC CSS |AMONS0 | YES |YES|PORT GAMBLE YES
150356 |GAMBLE M214 0.60] 1.20 879.0[RHLM| 1990 NWIFC | CS§ |AMONYG | YES |YES|PORT GAMBLE YES
15.0377 |LITTLE ANDERSON 1 0.05| 025 580.0[R.HL 1993 USFWsS DISK | YES |YES|SEABECK YES
15.0377 |LITTLE ANDERSON 2 0.25! 0.90] 1260.0)RH,L 1993 USFWS DISK YES | YES|SEABECK YES
15,0377 |LITTLE ANDERSON 3 090 1.50] 1260.0[RHL 1993 USFWS DiSK YES [YES[SEABECK YES
15.6379 |L ANDERSON TRIB i 0.00|_0.25{ 4500[RHL 1993 USFWS DISK | YES |YES|SEABECK YES
15,6379 |L ANDERSON TRIB 2 0.25| 0.35 150.0|R,H,L. 1993 USFWS DISK. YES |YES|SEABECK YES
150382 |L ANDERSON TRIB i 0.00{ 0.30 690.0[RHL 1993 USFWS DISK | YES |YES(SEABECK, POULSBO YES
15.0382  |L ANDERSON TRIB 2 0.3¢] 0.80 520.0|R.H.L 1993 USFw$S DISX | YES |YES|POULSBO YES
15.0382 |L ANDERSON TRIB 3 0.80] 1.20 380.0|RHL 1993 USEWS DISK | YES |YES|POULSBO YES
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15.0385 [L ANDERSON TRIB 3 0.00[ 040 700.0|RHL 1993 USEWS DISK | YES |YES|POULSBO YES
15.0386 |L ANDERSON TRIB 1 0.00| 0.60] 1100.0[RB.L 1993 USFWS DISK | YES |YES!POULSBO YES
15.0389 |BIG BEEF M21) 000 LBD| 2868.0|RHLM| 1901 | UWCSS | CSS JAMONS1 | YES |YES|SEABECK YES
15.0389 _[BIG BEEF 1 0.10| 1,30 RHL 1993 PNFTC DISK | YES {YES|SEABECK YES
15.0389 [BIG BEEF 2 1.30| 5.30 RHL 1993 PNFTC DISK_ | YES jYES|SEABECK, WILDCAT LK YES
15.0389 |BIG BEEF 4 6.00| 6.70 RHL 1993 ENPTC DISK YES |YES|WILDCAT LAKE YES
15,0389 |BIG BEEF 6 7.30] 9.00 RHL 1993 FPNFTIC DISK YES |[YES|WILDCAT LAKE YES
15.0389 |BIG BEEF 1 0.20{ 0.50 LS 1996 NWIFC {AMSYS!{ AMBSYS| YES [ NO |SEABECK YES
15.0400 |SEABECK MI1O 0.30] 1.30) 2361.0RH,LM 1989 NWIFC C8S§ YES |YES|SEABECK, WILDCAT LK YES
15.0400 |SEABECK MLO 030} 1.00) 1340.%RHLM 1990 NWIFC CS8 |AMONSO | YES [YES|SEABECK, WILDCAT LAKE YES
15.0404 |STAVISCR 1 0.15] ©.50 890.0[RH,L 1993 USFWS DISK YES {YES|WILDCAT LK, BOLLY YES
15.0404 [STAVISCR 2 0.50) 140 1600.C{RHL 1993 USFWS DISK YES JYES|HOLLY, WILDCAT LK YES
15.0404 (STAVISCR 3 1.40[ 1.50 300.0RHL 1993 LUSFWS DISK YES |YES|WILDCATLK YES
15.0404 |STAVISCR 4 1.50| 3.60| 44500[RHL 1993 USFWS DISK YES |YES|WILDCAT LK, HOLLY YES
150404 |STAVISCR 5 3.60 2.80 490.0[RHL 1693 USFWS DISK YES [YES[HOLLY YES
15.0404 |STAVIS CR 6 3.30] 4.00 500.0[R.H.L 1693 | USFWS DISK | YES [YES|HOLLY YES
15.0405 |STAVIS TRIB 1 0.00 1.10] 2040.0(RH,L 1993 USFWS DISK YES |[YESIHOLLY YES
15.0405 [STAVIS TRIB 2 1.10} _1.70 800.0[R.H,L 1993 USFWS DISK | YES [YES{HOLLY YES
15.0405 |STAVIS TRIB 3 1.70[ 2.00 480.Ci{RHL i993 USFWS DISK YES |YES[HOLLY YES
15.0405 |STAVIS TRIB 4 2.00] 2.10 100.0{RHL 1993 USFW$ DISK | YES |YES|HOLLY YES
15.0406 [STAVIS TRIB i 0.00) 0.50 640.0[R.H,L 1993 USFWS DISK | YES |YES|HOLLY YES
15.0406 |STAVISTRIB 2 0.50] 0.80 S00.0[RB.L 1993 USFWS DISK_ | YES [YES|BOLLY YES
15.0407 |BOYCECR 1 0.1¢] 040 600.0[R.H.L 1993 USFWS DISK YES |YESIHOLLY YES
15.0407 |BOYCECR 2 040| 0.70 620.0[RH.L 1993 USEFWS DISK YES |YES|HOLLY YES
150407 |BOYCECR 3 079 100 810.0/R.H.L 1993 USEWS DISK YES JYES/HOLLY YES
150407 |BOYCECR 4 1.00] 1.60 1200.0|RH,L 1993 TSFWS DISK YES |YES|HOLLY YES
150408 |HARDING CR 1 0.00) 030 600.0|RH.L. 1093 USFWS ‘DISK. YES |YES[HOLLY YES
15,0408 |[HARDING CR 2 0.30| 0.55 420.0R,H.L 1593 USFWS DISK YES_|YES|HOLLY YES
15.0408 |HARDINGCR 3 0.55| 0.65 280.0|RB.L 15893 USFWS DISK YES [YES|HOLLY YES
15.0408 |HARDING CR 4 0.65| 0.80 250.0|R,B,L 1693 USFWS DISK YES [YES{HOLLY YES
15.0408 [HARDINGCR 5 0.80 1.00 400.0|RH,L 1993 USFWS DISK YES |YESIHOLLY YES
15.0409 |HARDING TRIB 1 0.00f 0.50 930.0/R.H.L 1593 USFWS DISK | YES |YES{HOLLY YES
i;guo HARDING TRIB 1 0.00] 0.35 570.0|RH,L 1993 USFWS DISK YES [YESIHOLLY YES
150412 |ANDERSON CR 1 RHL 1994 USFWS DISK NO HOLLY NO
15.0412 JANDERSCON CR 2 RHL 1994 USFWS DISK NO HOLLY NO
i5.0412 |ANDERSON CR 3 RHL 1994 USFWS DISK NO HOLLY NO
15.0412 |ANDERSON CR 1 0.50] 0.9¢ LS 1996 NWIFC |AMSYS| AMBSYS| YES | NO [HOLLY
15.0412 |ANDERSON CR 3B 1.70| 1.90 L. 8§ 1996 NWIFC | AMSYS| AMBSYS| YES [ NO |HOLLY YES
15.0413 |ANDERSON TRIB 1 RHL 1994 USFWS DISK NO HOLLY NO
15.0413A |ANDERSON TRIB 1 RHIL 1994 USFWS DISK NO HOLLY NO
150414 JANDERSON TRIB 1 RH.L 1994 USFWS DISK NO HOLLY NO
150414 {ANDERSON TRIB 2 RH.L 1994 USFWS DISK NO HOLLY NOQ
15.0414 |ANDERSON TRIB 3 RHL 1994 USFWS DISK NO HOLLY NO
15.0414 |ANDERSON TRIB 4 RHL 1994 USFWS DISK RO HOLLY NO
15.0414 |ANDERSON TRIB 5 R.H.L 1994 USFWS DISK NO HOLLY NO
150414 |ANDERSON TRIB 2 0.00] 0.20 LS 1996 NWIFC | AMSYS| AMBSYS| YES | NO [HOLLY YES
15.0415 |ANDERSON TRIB 1 RH,L 1694 USFWS DISK NO HOLLY NO
15.0420 [DEWATTCQ M21| 0.00[ 1.80] 34230 RHLM]| 1989 NWIFC | CS8§ YES |YES|LILLIWALUP YES
15,0420 [DEWATTO M22 1.80] 2.20] 1389.0[RH,LM 1989 NWIFC CSS YES |YESILILLIWAUP YES
15.0420 [DEWATTO M23| 220{ 3.20 783.0|RHLM | 1989 NWIFC | €SS YES |YES|LOLIWAUP YES
150424 |SHOE 8 2,20} 2.40 LS 1996 NWIFC | AMSYS|AMBSYS | YES | NO |LO ETWAUP YES
150446 |TAHUYA Mil| 11.60| 13.70| 3435C|RHLM | 1990 NWIFC CSS |AMONO0 | YES ;YES|LAKE WOOTEN YES
150446 |TAHUYA M21 | 13.70| 22.60| 14376.0{R.HLM 1990 NWIFC C8S [AMONSG | YES [YES|LK WOOTEN/AOLLY/WILDCAT LK YES
15.0446 |TAHUYA Ul ] 22.60) 23.40] 1268.0|RH,LM | 1950 NWIFC | ©88 JAMON9G | YES |YES|WILDCAT LAKE YES
15.0446 |[TAHUYA 1 15.10| 15.30 LS 1996 NWIFC | AMSYS |AMBSYS ! YES | NO |HOLLY YES
15.0454 [LITTLETAHUYA 1 0.00] 1407 2155.0|REL 1992 PNPTC DISK | YES |[YES|LAKE WOOTEN YES
15.0454 |LITTLETAHUYA 2 1400 2.35| 1500.0|RHL 1992 BENFTC DISK | YES ;YES|LAKE WOGTEN YES
150454 |LITTLETAHUYA 1 0.CO0| 1.40 2155.0{RHL 1993 PNFTC AMBSYS | YES |YES|LAKE WOOTEN YES
§5.0454 [LITTLETAHUYA 2 140 235 1500.0|RHL. 1993 PNPTC AMBSYS | YES |YES|LAKE WOOTEN YES
150459 |ERDMAN 2 090 1.10 LS 1996 NWIFC | AMSYS| AMBSYS | YES | NO [LAKE WOOTEN YES
15.0465 |BIG MISSION )3 0.00[ 0.6¢ 1000.0|R,H,L 1992 PNPTC AMBSYS|{ YES [YES|BELFAIR YES
15.0495 [BIG MISSION 2 0,60 1.30] 1400.0|RHL 1962 PNPTC AMBSYS | YES |YES|BELFAIR YES
15.0495 |BIG MISSION 3 130l 1,50 7G0.0|R H.L 1992 PNPTC AMBSYS | YES !YES|BELFAIR YES
15.0495 |BIG MISSION 4 1501 1.70 600.0|RH,L 1992 PNPTC AMBSYS | YES (YES|BELFAIR YES
15,0495  |BIG MISSION 5 170} 2.30 1076.0|R H,L 1992 PNPTC AMBSYS | YES [YES|BELFAIR YES
15.0495 |BIG MISSION (] 2.30[ 3.00 1885.0{RH,L 1992 PNPTC AMBSYS | YES |YES|BELFAIR, LAXKE WOOTEN YES
15.0465 |BIG MISSION 7 3.00| 4.10] 1800.0|R.HL 1992 PNFTC AMBSYS| YES [YESIBELFAIR, LAKE WOOTEN YES
15.0495 |BIG MISSION 8 4.10| 5.80{ 3000.0|RHL 1992 ENFPTC AMBSYS| YES |YESIBELEAIR YES
15.0495 (BIG MISSION 1 0.00] 0.60) 10G0.0/RHL 1693 PNPTC DISK | YES |YES/BELFAIR YES
15,0495 |BIG MISSION 2 060l 130 1400.0/RHL 1993 PNPTC DISK YES {YES|BELFAIR YES
15.0495 |BIG MISSION 3 1,30 1.50 700.0|RHL 1993 PNPTC DISK YES |[YES|BELFAIR YES
15.0485 |BIG MISSION 4 1.50] 1.70 600.¢|RHL 1993 PNPTC DISK | YES |YES|BELFAIR YES
150465 |BIG MISSION 3 1.70] 2.30| _1075.0|RHL 1993 PNPTIC DISK | YES |YES|BELFAIR YES
15.0495 |BIG MISSION 6 230) 3.00{ 1885.0|RBL 1993 PNPTC DISK YES |YES)BELEAIR,.LAKE WOOTEN YES
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15.0495 |BIG MISSION 7 3.00/ 4.10] 1800.0|RHL 1993 PNPTC DISK YES |YES|BELFPAIR, LAKE WOOTEN YES
15.0495 [BIG MISSION 8 4.10f 5.30[ 3000.0[RHL 1993 PNPTC DISK YES [YES|BELFAIR YES
15.0496 [BIG MISSION TRIB 1 0.00) 08¢ 18C0.0]RH 1692 PNPTC DISK YES | YES|BELFAIR YES
15.0496 |BIG MISSION TRIB 1 0.00] 0.801 1800.0|RH 1993 PNPTC AMBSYS| NO |YES|{BELFAIR YES
15.0498 |BIG MISSION TRIB 1 00| 170§ 2700018 H 1992 PNPTC DIsK YES [YES{LAKE WOOTEN YES
15.0498  |BIG MISSION TRIB 1 0.00| 1.70] 2700.0]RH 1993 ENPTC AMBSYS| NO |YES[LAKE WOOTEN YES
15.0499 |BIG MISSION TRIB 1 0.00] 020 340.0|R,H L. 1992 PNPTC AMBSYS | YES |YES|BELFAIR YES
15.0499 |BIG MISSION TRIB 2 0.20{ 0.90| 1600.0/RH,L 1692 PNPTC AMBSYS| YES |YES[BELFAIR YES
15,0499 |BIG MISSION TRIB 1 0.00] 0.20 340.0|RHL 1693 PNPTC DISK NO | YES/BELFAIR YES
15.0499  |BIG MISSION TRIB 2 0.20] 0.50{ 1600.0|RHL 1993 PNPTC DISK NO | YES|BELFAIR YES
15.0500 |BIG MISSION TRIB 1 Q.00| 040 810.0|R.H 1992 PNFTC DISK YES |YES|BELFAIR YES
15.0500 |BIG MISSION TRIB 1 0.00] 040 810.0/RH 1993 PNPTC AMBSYS| NO |YES|BELFAIR YES
15.0503 |UNIONR 1 ) RHL 1994 USFWS DISK NO BELFAIR NO
15,0503 [UNION R 2 RHL 19934 USFWS DISK NO BELFAIR. NO
15,0503 |UNIONR 3 RHL 1094 USFWS DISK NO BELFAIR NO
15.0503 |UNION R 4 REL 1894 USFWS DISK NO BELFATR NO
150503 |UNIONR 5 RHL 1594 USFWS DISK NO BELFAIR NO
15.0503 |UNIONR [ RHL 1994 USFWS BISK WO BELFAIR NO
15.0503 |UNIONR T RHL 1994 USFWS PISK NO BELFAIR NO
15.0503 |UNIONR 8 RHLE 1994 USFWS DISK NO BELFAIR NO
15.0505 |COURTNEY 1 0.00[ 0.55 800.0/R,.HEL 1992 PNPIC AMBSYS| YES [YES|BELFAIR YES
15,0505 |COURTNEY 2 0.55| ©.90 500,0|RH,L 1992 PNPTC AMBSYS| YES |YES|BELFAIR YES
15.0505 |CQOURTNEY 3 0.9¢] 2.40[ 1500.0|R,H,L 1992 PNPTC AMBSYS | YES |YES|BELFAIR YES
15.0505 |COURTNEY 1 0.08] 0.55 8C0.0|RH,L 1593 PNPTC DISK YES |YES|BELFAIR YES
150505 |COURTNEY 2 0.55] 090/ _ S00.0/RHL 1593 PNPTC DISK | YES |YES|BELFAIR YES
15.0505  |COURTNEY 3 090] 240; 1500.0|RH,L 1993 PNPTC DISK YES |YES|BELFAIR YES
15.0505 |COURINEY 4 226] 2.85 953.0/RHL 1993 PNPTC DISK YES [ NO [BELFAIR, WILDCAT LK YES
15.0505A |[COURTNEY TRIB 1 0.00] 0,27 430.0iR.H,L. 1994 PNPTC YES | NO |BELFAIR (TRIE NOT ON MAP) NO
15.0506 |COURTNEY TRIB 1 0.00[ 031 500.0{R,H.L 1994 PNPTC YES | NO |BELFAIR, WiILDCAT LK YES
15.0510 |BEAR 1 0.00] 0.20 385.0|R.H.L 1992 PNFTC AMBSYS | YES |YES|BELFAIR YES
15.0510 |BEAR 2 0.28{ 0.50 §62.0|R,H,L 1992 PNFIC AMBSYS| YES |YES BELFAIR YES
15.0510 JBEAR 3 0.501 1.65]  1600.0|R,H+G34| 1092 PNPTC AMBSYS | YES |YES|BELFAIR, WILDCAT LK YES
17.0012 |BIG QUILCENE I .00 0.10 1992 PNPTC DISK NO | YES|QUILCENE YES
17.0012  |BIG QUILCENE 2 0.10{ 0.60 1992 PNPTC DISK NO | YES|QUILCENE YES
17.0012 |BIG QUILCENE 3 0.601 2.80 1992 PNPTC DISK NO |YES|QUILCENE, MT. WALKER YES
17.0034 |SFTUNNEL V41 1.50[ 2.40 F14.0/RHLMI 1991 IWCSs C88 |{AMON91 | YES |[YES|MT. TOWNSEND YES
17.007¢ |LTL QUILCENE 1 0.00) 170 300.RH L 1992 PNPTC DISK YES |YES|QUILCENE, MT. WALKER YES
17.0076 |LTL QUILCENE 2 1.70| 190] 2107.0|RHL 1952 PNPTC DISK YES |YES|MT, WALKER YES
17,0076 |LTL QUILCENE 3 1.90( 270 1300.0]RHE 1992 PNPTC DISK YES |YES{MT. WALKER YES
17.0076 _|LTL. QUILCENE 4 2.70] 4.40] 2500.0[R.BL 1992 | PNPTC DISK | YES {YES|MT. WALKER YES
17.0076 [LTE QUILCENE 5 4400 520) 1387.0|RH,L 1952 PNPTC PISK YES YES|MT. WALKER YES
17.008%  |RIPLEY CR 1 0.00} 0.90[ 1214.0|RHL 1993 PNPTC DISK YES |YES|MT. WALKER, UNCAS YES
17.008¢ |RIPLEY CR 2 090} 160/  1300%|R 1993 | PNPTC AMBSYS| YES |YES|UNCAS YES
17.0090 |HOWE 1 0.00] 0.50 $00.0|R,H,L 1992 PNPTC AMBSYS| YES |YES|MT WALKER, UNCAS YES
17.0090 |HOWE 1 0.00] 0.50 1993 PNPTC NO |YES|MT. WALKER, UNCAS YES
17.0080 |BOWE 2 0.50| 0.60 1993 PNFTC NO [YES|UNCAS YES
17.0080 (HOWE 3 0.60] 1.00 1993 PNPTC NO |YES/UNCAS YES
17.0080 THOWE 4 1.00[ 1.50 1993 PNPTC NO | YES|UNCAS YES
17.00900 [HOWE 5 1.50] 1.70 1993 PNFTC NO YESIUNCAS YES
17.0080 |HOWE & 1.70] 2.00 1993 PNPTC NO _1YES|UNCAS YES
17.0090 |HOWE 7 2.00! 3.00 1993 PNPTC NO _|YES|UNCAS YES
17.0170 |THORNDYKE CR 1 0.40{ 0.70 480.0|RH,L 1993 USFWS DISK YES [YES|LOFALL YES
17.0170 |THORNDYKE CR 2 0.70f 1.10 599.0[RH L 1993 USEWS DISK YES |YES|LOFALL YES
17.0170 JTHORNDYKE CR 3 1.10] 1.30 400.0|R L 1993 USFWS DISK YES |YES|LOFALL YES
17.017¢ [THORNDYKECR 4 130 2.50{ 2400.0|RH.L 1993 USFWS DISK YES |YES|LOFALL YES
17.0170 |[THORNDYKE CR 5 2.50] 3.00] 1436.CIRHL 1993 USFWS DISK YES_[YES{LOFALL YES
17.0170 |TBORNDYKECR 6 3.00] 3.30 250.01RHL 1963 USFWS DISK YES jYES|LOFALL YES
17.0170 THORNDYKE CR 7 3.30] 370] 4000RHL 1993 | USFWS DISK | YES !YES|LOFALL YES
17.0171 |THORNDYKETRIB 1 0.00] 1.50] 3100.0|RH,L 1993 USFWS DISK YES |YES|LOFALL, QUILLENE YES
17.0174 |[THORNDYKETRIB 1 o00] 030 529.0RHL 1993 | USFWS DISK | YES |YES|LOEALL YES
17.0174 |THORNDYKETRIB 2 0.30] 0.60 490.0[R.H.L 1993 USFWS DISK YES [YESILOFALL YES
17.0174 |THORNDYKETRIB 3 0.60] 070 100.0{R H,L 1993 USFWS DISK YES [YES|LOFALL YES
17.0174A [THORNDYKE TRIB 1 0.00] 0.10] 200.0/RHL 1963 | USFWS DISX | YES |YES|LOFALL YES
17.0174B {THCRNDYKE TRIB 1 0.00] 0.30 432.0[RHL 1993 USFWS DISK YES | YES|LOFALL YES
17.0174C |[THORNDYKE TRIB 1 0.00| 0.10 1009|R,B.L 1603 USFWS DISK YES |YES|LOFALL YES
17.0174D |THORNDYKE TRIB 1 0.00{- 0.20 356.0|RH,L 1993 USFWS DISK YES |YES|LOFALL YES
17.0174D [THORNDYKE TRIB 2 0.20[ 0.30 100.0|R.H,L 1993 USFWS DISK YES |YES|LOFALL YES
17.0179A |THORNDYKE TRIB 1 0.00 0.10 100.0|R,HL 1993 USFWS DISK YES |YES{LOFALL YES
17.0179B (THORNDYKE TRIB 1 0.00{ 0.20 400.0|R H,L 1993 LISFWS DISK YES |YES]LOFALL YES
17.0181 !SHINECR 1 0.20] 0.60 799.0|R 1993 USFWS DISK YES |YES|LOFALL YES
17.0181 [SHINECR 2 0.60] 1.00]  713.0|RBL 1993 | USFWS DISK | YES |YES|LOFALL/PORT LUDLOW YES
17.0181 |SHINECR 3 1.00] 1.20 289.0|R.H,L 1993 USFWS DISK YES [YESIPORT LUDLOW YES
17.0181 |SHINECR 4 1.20; 1.30 248.0|R.H,L 1993 USFWS DISK YES |YES|PORT LUDLOW YES
17.0181 |SHINE CR 5 1.307 1.80 900.0|R,H 1993 USFWS DISK YES |YES|PORT LUDLOW YES
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17.0181 [SHINECR s 1.30] 2.80] 1810.0[RHL 1953 | USFWS DISK | YES |YES|PORT LUDLOW YES
17.01814 |SHINETRIB 1 000 040  2280[RHL 1993 | USFWS DISK_ | YES |YES[PGRT LUDLOW YES
17.0182 |SEINETRIB 1 0.00] 040 _ 310.0jR 1993 | USFWS DISK_ | YES |YES[LOFALL YES
17,0203 _|CHIMACUM 1 0.00] 040 s 1996 | W.05. | YES |AMBSYS | NO | NO|PORT TOWNSENDS. NO
17.0203_|CHIMACUM 2 | 040| 120 s 1996 | W.0S. | YBS |AMBSYS | NO | NO|PORT TOWNSENDS. NO
17.0203 _CHIMACUM 3 1.20] 140 3 1906 | W.0.8. | YES |AMBSYS | NO | NO|PORT TOWNSENDS. NO
17.0219 _[SNOW F21 | 060 2.00] 39337.0|RHLM| 1090 | NWIFC | CSS |AMONGO | YES |YES|UNCAS YES
17.0219[SNOW F31 | 2.00] 3.90] 23020.0/RA.LM| 1990 | NWIFC | €SS |AMONS0 | YES |YES|UNCAS YES
170219 |SNOW val | 3.0] 5.00] 226170]RHLM| 1090 | NWIFC | CSS |AMONSO | YES |YES|UNCAS YES
17.0219 |SNOW V11 5.00| 640} 24704.0|R.H,LM 1990 NWIFC CSS8 |AMONS0 | YES {YES|UNCAS YES
17.0219_|[SNOW Fal ! 060 3.80] 4412]RHLM| 1991 | UWCSS | NWIEC [AMONS] | YES |YES|UNCAS YES
17.0215[SNOW F3.1] 3.80] 440] 63542|RH,.LM| 1991 | UWCSS | NWIFC |AMONS] | YES |YES|UNCAS YES
17.0210_[SNOW V4l | 440] 480 9533lRgLM| 1991 | UWCSS | NWIFC |[AMONSL | YES |YES|UNCAS YES
170216 |SNOW 0 | ooo| os0 RHL 1993 | BNPTC DISK | NO |YES[UNCAS YES
17.0219_|SNOW 1 0.50] 3.50 RHL 1893 | PNPTC DISK_| YES |YES[UNCAS YES
17.0219_|SNOW 2 | 3.50] 450 RHL 1093 | PNPTC DISK_| YES |YES|UNCAS YES
17.0219 |{SNOW 3 | 450 640 RHL 1993 | PNPTC DISK_| YES |YES|UNCAS YES
17.0215_[SNOW © | 0.10] 0.50] S47.0[RHLS 1984 | ENFIC YES UNCAS YES
17.0221 |ANDREWS 1 0.00] 037 590.0[REL 1993 | USFWS YES UNCAS NO
17.0221 |ANDREWS/CROCKERLK | 2 | 037 082 7200[R 1993 | USFWS YES UNCAS
17.0721 |ANDREWS 3 | os2] 2.09] 1545.0/RHL 1993 | USFWs YES UNCAS
17.0221 |ANDREWS 4 | 2.09] 2.50] 646.0|RHL 1993 | USFWS YES UNCAS
17.0245 |SALMON 2 | o070 Ls0 1992 | PNPIC DISK_| NO |YES|UNCAS YES
17.0245_|SALMON 3 1.50] 2.00]  400*|RHL 1993 | PNPFIC PISK_| NO | YES|UNCAS YES
17.0245 JSALMON a4 | 200 220] 765.0/RBL 1993 | PNPIC DISK_| NO |YES|UNCAS YES
17.0245[SALMON 5 1 220] 3.50] 2820.0RHL 1593 | PNPIC DISK_| NO_|YES|UNCAS YES
180160 |[MCDONALD 1 0.20] 4.10] 7100.0/RHL 1992 | PNPTC DISK_ | YES |YES|CARLSBORG - YES
18.0160 |MCDONALD 2 |_410] 490] is00.0[RHL 1992 | PNPIC DISK | YES |YES|CARLSBORG YES
18.0160|[MCDONALD 3 | 490] s90] 3465.0[RHL 1992 | pNPTC DISK_| YES |YES|CARLSBORG YES
18.0160 |MCDONALD 3 | 4s50] 650 3465.0[RHL 1993 | PNPTC AMBSYS | YES |YES|CARLSBORG YES
18.0160 |MCDONALD a4 | 90| 7.90] 2106.0[RHL 1993 { PNPTC AMBSYS | YES |YES|CARLSBORG YES
12.0160  |MCDONALD s | 7.0 850] 1005.0[RHL 1993 | PNFIC AMBSYS| YES |YES|CARLSBORG YES
18,0160 |MCDONALD 6 8.50] 9.40] _ $30.0|RHL 1993 | PNFIC AMBSYS | YES | YES|CARLSBORG YES
18.0160 |MCDONALD 7 1 9.40] 9.90] 1500.0[R 1963 | PNPIC AMBSYS| YES |YES|CARLSBORG YES
18.0173 |SIEBERT 1 0.00] 3.50]  6264RHL 1962 | PNFIC DISK YES YES MORS
18.0173 |SIEBERT 2 | 350] 640] s000.0iRHL 1992 | PNPTC DISK | YES |YESIMORSE YES
15.0020 | WHISKEY 1 0.00] 0.37| 455.8IRHAL 1092 | LELWHA | NWIFC | AMBSYS | YES |YES|DISQUE YES
19.0163_|DEEP 1 0.10] 2.10] 41169[RHL 1992 | LELWHA | NWIFC | AMBSYS | YES |YES|PYSHT YES
19.0103 |DEEP 2 | 2.10] 260 RHL 1995 | LELWHA AMBSYS | YES | NO [PYSHT YES
19.0103_|DEEP 3 | 260] 3.50 REL 1995 | LELWHA AMBSYS | YES | NO [PYSHT YES
19.0113 |PYSHT F30 [ 1.00] 8.60] 28320|RH,.LM | 1989 | NWIFC | CSS YES |YES|PYSHT, WEST OF PYSHT, YES
15.0113 |PYSHT V401 860[12.00] 5254.0[RHLM| 1989 | NWIEC | €SS YES |YES|{WEST OF PYSHT YES
19.0115_|SFPYSET M20| 0.00] 2.00] 31640[RHEM| 198 | NWIFC | CsS YES |YES|WEST OF PYSHT YES
19.0115_|SEPYSHT MIO| 2.00[ 340] 23300'R=HLM| 1989 | NWIFC | €SS YES | YES|WEST OF PYSHT YES
19.0115 |SFPYSHT U20 | 340] 530 2871.0[RHLM| 1082 | NWIFC | cSS YES |YES|PYSHT, WEST GF PYSHT YES
19.0115 |SFPYSHT 3 | s00| 620 RIHL 1995 | LELWHA AMBSYS | YES PYSHT YES
19.0115 |SFPYSHT 4 | 5.20] 670 RHL 1995 | LELWHA AMBSYS | YES PYSHT YES
19.0115_|SFPYSHT 3 | 390] 420 REL 1966 | LELWHA AMBSYS | YES | NO [PYSHT YES
15.0120 |GREEN M201 0.00] 1.40] 3075.0[RHLM | 1989 | NWIEC | €SS YES |YES|WEST OF PYSHT YES
19.0120 |GREEN v20 ! 140] 270 2560[RHLM]| 1989 | NWIFC | CSS YES |YESIWEST OF PYSHT YES
19.0120 |GREEN vio | 270] 290] 23300[RHLM| 1989 | NWIFC | CsS YES | YES|WEST OF PYSHT YES
19.0149 |LITTLEHOKO 1 RHL 1994 | LELWHA AMBSYS | NO | NO |ELLIS MIN NO
19.0149 |LITFLEHOKO 1 0.00] 1.80 HL 1996 | LELWHA AMBSYS | YES | NO |ELLIS MIN YES
[19.0140 |LITTLEHOKO 2 1.80] 2.70 RHL 1996 | LELWHA AMBSYS | YES | NO |ELLIS MIN YES
19.014% |LITTLE HOKO 3 |_270] 4.0 RHL 1996 | LELWHA AMBSYS | YES | NO|ELLIS MIN YES
19,0203 |SEKIU 7 | 500 730 RAL 1956 | MAKAH | AMSYS [AMBSYS | YES | NO [SEKIU RIVER NO
15.0203 |SEKIU 3 |_7.00] 7.30 RHL 1996 | MAKAH |AMSYS|AMBSYS | YES | NO [NEAH BAY NO
19.0203_[SEXTU IT | 2.80] 2.80 50.0]T 1996 | MAKAH | NO YES | NO [SEXIU RIVER NO
19.0203 |SEXIU MsIT|  1.00] 1.10]  160.0[T 1995 | MAKAH | NO YES | NO |SEXIU RIVER NG
19.0205 _|CARPENTER IT | 1.30] 130 50.0T 1996 | MAKAR | NO YES | NO |SEKIU RIVER NO
15.0218 |NFSEKIU 1T | 30| 9.30 50.0{T 1996 | MAKAH | NO YES | NO [NEAH BAY NO
19.0223 ISONNY BROOK 1T 0.50] 0.50 50.0[T 1986 MAKAH NO YES | NO {UMBRELLA CR NO
19.0227 |OLSEN IT | 030 030 50.0[T 1986 | MAKAH [ NO YES | NO [WAADAHIS NO
16,0228 |JANSEN IT | 0.30] odo] 100.0[T 1956 | MAKAH | NO YES | NO [WAADAHIS NO
19.0234_[SNOW IT | o30] 030 25.0[T 1996 | MAKAH | NoO YES | NO |[NEAH BAY NO
10.0235 [SAILR 1 0.20] 040 RIL 1995 | MAKAH |AMSYS |AMBSYS | YES | NO [NEAH BAY NO
10.0235 [SATLR 1T | o046] 050 150.0]T 1996 | MAKAH | NO YES | NO [NEAH BAY NO
19.0235 |SAILR 4 | 2.00] 2.50 RHL 1995 | MAKAH |AMSYS|AMBSYS | YES | NOINEAH BAY NG
19.0235 |SALLR 5 | 2.50] 2.70 REL 1995 | MAKAH | AMSYS|AMBSYS | YES | NO INEAH BAY NO
20.0005 |WAATCH IT | 3.50] 3.50 50.0/T 1996 | MAKAH | NO YES | NO [NEAHBAY/MAKAH BAY NO
20.0015 [SOOES 2T 2.00| 2.00 350.0/T 1996 MAKAR NO YES | NO [MAKAHBAY NO
20,0015 [SOOES TS2T|  3.00] 3.00 50.0T 1996 | MAKAH | NO YES | NO [MAKAHBAY NG
200122 |FLUHARTY F51 | 0.00] 050 2762.6RA,LM}| 1991 | QUILEUT | NWIFC |[AMON9L | YES |YES|GUNDERSON MEN. YES
20.0145_|MF DICKEY Miz| 220 3.0 5143|RELM | 199t | QUILEUT | NWIFC |AMON9L | YES |YES|GUNDERSON MIN, YES
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Segments Surveyed sorled by WRIA |

WRIA STREAM NAME SEG |RM RM|SEG SURVEY|[SURVEY DATA SUM |DATA FIELD | GIS {USGS TOPO QUAD MAP ) MAP
¥ |LOW) [(UPR)|LEN __ITYPE | YEAR | AFAL. | RPT |BASE |FORM ON

(m) FILE
20.0146 |SPIDDLE M1l 0.00] 1l.60 2020.6 RB LM 190t QUILEUT { NWIFC |AMON9] | YES |YES|GUNDERSON MTN. YES
20.0248_|DOWANS M21| 6.00] 210] 3387.0/RHLM| 1990 | NWIFC | CSS |AMON90 | YES |YES|ANDERSON CR. YES
20.0251 |KAHKWA 1_|_0s50] 080 600.0L 1993 | HOH AMBSYS | YES |YES|INDIAN PASS YES
200252 |MOSQUITO - 1 | 010 040 600.0|T 1993 | HOH DISK | F. |YES|INDIAN PASS YES
20.0254 |OLALLIE 1 3.30] 0.70 600.0]L 1993 HOH AMBSYS| YES |YES|INDIAN PASS YES
20,0255 _|INDIAN 1 | 030 070  6000[T 1993 | HOH DISK | F. |YES|INDIAN PASS YES
20.0255 | INDIAN 1 | o030] 070  600.0[L 1993 _| _HoH AMBSYS | YES |YES|INDIAN PASS YES
20.0257 |HADES 1 3.10]  0.4¢ 600.0|T 1593 HOH DISK F.1 |YES|INDIAN PASS, WINFIELD CR YES
20,0257 |HADES 1 | o010 oao] ec00[L 1893 | HOH AMBSYS| YES |YES|INDIAN PASS, WINFIELD CR YES
20.0430_|[NOLAN L | too| 140  ec00|T 1993 | EBOH DISK_| NO_|YES|ANDERSON CREE+N433 YES
20.0437_|ANDERSON 1 600,0]L. 1994 | HOH NO ANDERSON CREEK YES
20,0442  |WINFIELD M10 .00 320 6043.0(RH,LM 1989 HOH CSS YES |YES|WINFIELD CREEX YES
20.0442 |WINFIELD 1 0.20] 0.50 600.0|T 1593 HCH DISK F.1 {YES|WINFIELD CREEK YES
200447 [ELK F31 | 000] 110 1599.0]RB,LM | 1989 | NWIFC | CSS YES | YES|WINFIELD CREEX YES
200447 _|ELK Fal | 110 170 048.0|RHLM| 1080 | NWIFC | cCss YES | YES|WINFIELD CREEX YES
20.0447 [ELK Mil 1.70] 2.60 1446.0| R, H,L.M 1989 NWIFC CSS YES |YES|WINFIELD CREEK YES
20.0447_|ELK 1 600.0[T 1994 | EOH NO WINFIELD CREEX YES
20.0448 (ALDER M10 0.70] 1.80, 1809.0|RH,L.M 1589 HGCH CSS YES |YES|WINFIELD CREEKX YES
20.0448 |ALDER F50 | 1.80] 2.60 79LORH,LM| 1989 | HOH | €SS YES | YES|WINFIELD CREEK YES
20.0448 |ALDER 1 600.0|L 1694 HOH NO WINFIELD CREEK YES
20.0451_|WILLOUGHBY M10| 000 030] 762.0[RHB,.LM| 1989 | EOH | €88 YES | YES|WINFIELD CREEX YES
20.0451 |EF WILLOUGHBY V10 |_030] 140] 1680.0RHLM| 1980 | BOH | css YES | YES|WINFIELD CREEX YES
20.0451 |WILLOUGHBY M10| 0.00[ 030 1990 AMONY0 | NO_|YES|WINFIELD CREEK YES
20.045]1 [WILLOUGHBY 1 0.10] 0.40 600.0|T 16903 BCH DISK F.1 |YES|WINFELD CR YES
20.0451 |WILLOUGHBY 1 600.0|L 1694 EOCH NO WINFIELD YES
20.0452_|WF WILLOUGHBY vio | coo] 070] 10770[RELM| 1989 | HOH | CSS YES | YES|WINFIELD CREEX YES
200458 |ROCK 1 | oa0] o040 6000[T 1993 | EHOH DISK_| F.l |YES|WINHELDCR YES
20.0458 {"ROCK" (LINDNER} 1 600.0|L 1994 HOH NO WINFIELD YES
20.0459 |{TOWER M1l 0.00| 0.80 1437.0|R B, LM 1590 CSS |[AMON90 | NO | YES|SPRUCE MTN. YES
200359 |TOWER 1 £00.0]L 1994 | HoH NO SPRUCE MTN YES
20,0452 |[MAPLE Fal | 0,30] 2.50] S75LO[RH.LM | 1991 HOH | CsS |AMONSL | YES |YES|SPRUCE MIN, YES
20.0462 |MAPLE M1l 2.50] 3.50 1418.0{R H L .M 1991 HOH CSS |AMON9] | YES {YES|SPRUCE MTN. YES
20.0462 |MAPLE V3l 3.50| 4.10 1653.0tR.H, LM 1991 HOH €SS |AMON9L | YES |{YES|SPRUCE MTN. YES
20.0465_[SPRUCE F31 | 0.00] 050 _839.0]RHELM| 1990 | HOH | €SS |AMON90 | YES [YES|SPRUCE MIN. YES
20.0466 |OWL M11| 0.00] 1.30] 317L0/RHLM]| 1991 HOH | CSS_|AMONSIL | YES |YES|SPRUCE MIN. YES
20.0466_|OWL vi1| 1.30] 2.80] 44000[RHLM| 1991 | HOH | CSS |AMON91 | YES |YES|SPRUCE MTN. YES
20.0465_[OWL 1 | 0.10] 040 600.0iT 1993 | HOH DISK_| F. |YES|SPRUCE MIN YES
20.0470 |CANYON M11 0.00] 1.00 1660.0]R H,L .M 1990 CSS |AMONS0 NO SPRUCE MTN. YES
20,0470 [CANYON 1 500.0]L, 1994 | HOH NO SPRUCE MTN YES
20.0470A | CANYON SPRINGS F31 | 0.00] 020 721 0{RH,L.M| 1990 | HOH | C5S |AMONSO | YES |YES|SPRUCEMTN. YES
20.0471  |IRON MAIDEN F51 0.00] 0.20 232.0iR,H,L,M 1990 HOH CSS  |AMONS0 | YES |YES|SPRUCE MIN. YES
20.0475 |FISHER 1 0.10] ©.40 600.0/L 1994 HOH NO OWE MIN YES
20.0476 |SPLIT F51 0.00f 1.30 243.0|RH, LM 1990 HOH C88  |AMONS0 | YES |YES|OWL MTN. YES
20.0476 |SPLIT Mit 1.30; 2.80 210.0iR,H LM 1990 HOH C8S |AMON90 | YES |YES|OWL MTN. YES
20.0476 |SPLIT 1 0.10} 0.50 §00.0{T 1993 HOH DISK F.I [YES|OWL MIN YES
20,0476 |SPLIT 1 600.0]L, 1994 | HOH NO OWL MIN YES
20.0477 |LINE 1 1.00f 1.40 600.0|T 1993 HOH DISK F.l [YES|OWL MTIN YES
20.0477 |LINE 1 600.0]L 1994 | HOR NO OWL MIN YES
20,0478 |HOOT 1 600.0|L. 1994 HOH NO OWL MTN YES
20.0481 |SHELTER F51| 000 040] 5s8O[RHLM| 1990 | HOH | C5S |AMONS0 | YES |YES/OWL MTN. YES
20.0481 |SHELTER 1 0.60] 0.90 600.0|T 1993 HOH DISK F.l1 |YES|OWL MTN YES
20.0431 [SHELTER 1 0.601 0.90 600.0|L 1993 HOR AMBSYS | YES |YES[{OWL MTN YES
20.0481 |SHELTER 1 0.60] 0.90 500.0|L 1994 HOR NO OWL MTN YES
20,0483 |[MATSON 1 | o0l 040 _ 600.0[T 1993 | HOH DISK_| F.l_|YES|OWL MIN YES
20.0483 |MATSON 1 0.10] 040 600.0|L 1993 HOH AMBSYS| YES |YES|OWL MIN YES
20.0434_[CAMP F41 | 000 040] 71S0[RH.LM} 1991 HOH | €SS [AMONS1 | YES |YESIOWL MTN. YES
20,0484 |CAMP V21 040| 0.60 345.0|R.H,LM 1991 HOH CSS (AMON®1 | YES |YES|OWL MTN. YES
20.0484 [CAMP V31| 060 L60] 168L.0[RELM] 1991 | BOE | CSS JAMONSL | YES |YES|OWL MTN. YES
20.0484 [CAMP 1 0.40] 0.90 600.0|T 1993 HOH DISK F.1 [YES|OWL MIN YES
20,0434 |CAMP 1 0.40| 0.0 600.0|L 1993 HOHB AMBSYS| YES |YES|OWL MTN YES
20.0504 [TWIN M0 Q.00 1.20 1588.0|R,H,L M 1389 HOH CSS YES |YESjOWL MTN., SPRUCE MTN. YES
20,0504 [TWIN F41 0.00] 1.00 1924.0|R.H,L M 1991 HOH CSS8 [AMON®S1 | YES |YESIOWL MTN, SPRUCE MTN YES
20.0504 |TWIN 1 0.30] 0.60 600.0|L 1993 HOH AMBSYS| YES |YES|OWL MTN YES
20,0505 |EASTTWIN F50 0.00] 0.70 764.0|R H LM 1989 HOH CSS YES |YES|OWL MOQUNTAIN YES
20.0505 |[EASTTWIN MiEl 0.00] 0.90 1588.0|R.H.LM 1990 HOH C88 JAMONS0 | YES |YES|OWE MTN. YES
20,0508 [509 Uli 0.00] 0.60 997.0|R H,L.M 1950 HOH CSS8 |AMONSD | YES |YES|OWL MTN. YES
200508 [509 1 | o7o] 100l 600.0[T 1993 | HOE DISK | FI |YES|OWL MIN YES
20,0505 |509 1 0701 1.00 600.0|L 1993 HOH AMBSYS | YES [YES|OWL MTN YES
20.05004 |509 SPRINGS F51 0.00| 0.20 315.0|RH,LM 1990 HOH CSS [AMONS0 | YES |YES|OWL MTN. YES
20.0513 |[JACKSON F41 0.00| 0.80 450.0|RH,LM 1991 CSS AMON91 NO | YES|OWL MTN. YES
20.0513 [JACKSON V31 0.80] 1.50 1318.0|R.H,L.M 1991 CS8 |AMON91 NO |YES[OWL MTN. YES
20.0513 [JACKSON 1 0.10] 0.40 600.0|T 1993 HOH DISK F.1 |YES|OWL MTN YES
200513 |JACKSON 1 | o.a0] 040 so00]L 1993 | HOH AMBSYS | YES | YES|OWL MIN YES
20,0524 [COUGAR F51 0.001 ©.60 912.0|RH,LM 1990 HOH £SS |AMON90 | YES |YES|MT. TOM YES
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Segments Surveyed sorled by WRIA

WRIA STREAM NAME SEG |RM RM|SEG SURVEY{SURVEY | DATA SUM _[DATA FELD | GIS {USGS TOPO QUAD MAP MAP
# [(LOW) | (UPR)|LEN TYPE YEAR | AFFL. RPFT _|BASE FORM ON

(m) FILE
20.0530A |UNNAMED 4l 0.00| 120 1893.0|RH,LM| 1901 UWCSS | CS8 |AMONS] | YES | YES|MT. TOM YES
21.06025 |HURST F30 0.00| 2.00] 5128.0/RB,LM| 1089 |QUINAUL| CSS YE$ |YES|QUEETS YES
21.0065 |CHRISTMAS M10 0.50| 2.70; 4391.0[RHLM 1989 NWIFC CSS8 YES [YES|CHRISTMAS CREEK YES
21.0065 |CHRISTMAS M20| 270| 3300 14090|RH.EM | 1939 NWIFC Css YES |YES|CHRISTMAS CREEK YES
21.0235 |COAL 1 0.10] 0.40 600.0|T 1993 HOH DISK F.1 |YES|KIOOCHEMAN ROCK YES
21.0235 |COAL 1 0.10] 0.40 600.0|L 1993 HOH AMBSYS | YES |YES|KLOOCEMAN ROCK YES
21.0240 ITSHLETSEY F4l 6.80| 7.80} 1397.5|RH,LM 1961 | QUINAUL | NWIFC {AMONS1 | YES |YES|BOB CREEK YES
210267 [HARLOW 1A 0.40[ 0.80 600.0|T 1953 HOH BISK Fi1 [YES|KLOOCHMAN ROCK YES
21.0267 HARLOW 1A 0.40f 0.80 500.0|L 1993 HOH AMBSYS | YES !YES|KLCOCHMAN ROCK YES
21.04490 [PRAIRIE F21l 0.00] 1.30] 2452.0(RHLM 1960 | QUINAUL| CSS§ |AMON90 | YES {YES|LAKE QUINAULT WEST YES
210449 [PRAIRIE M21 130 3.00; 3304.0RHLM 1990 |QUINAUL| CSS |AMONSG | YES {YES|LAKE QUINAULT WEST YES
21.0462 WILLABY Mil| 0.00; G10 649.0RHLM| 1991 UWCSS | C83 |AMON91 | YES JYES|LAXE QUINAULTE. YES
21.0462 |WILLABY M21 010} ©.20 260.0{R,H,LM 1991 UWCSS CSS  |AMONSL | YES (YES|LAXE QUINAULT E. YES
21.0462 |WILLABY M12| ©6.20] 050 507.0/RHLM| 1891 UWCSS | €SS |AMONO1 | YES |YES|LAKE QUINAULTE, YES
21.0462 |WILLABY M22 50| 120/ 107¢.0/R,HLM 1991 UWCSS CSS  |AMON91 { YES |YESiLAKE QUINAULTE. YES
21.0462 |WILLABY MI13| 120/ 1.70 917.0[RHLM| 1991 UWCSS | C8S |AMON9L | YES |YESILAKE QUINAULTE. YES
21.0462  |WILLABY V1l 1.70] 2.00 360.0/R,HLM| 1991 UWCSS | €SS |AMON91 | YES [YESILAKE QUINAULTE. YES
21.0469 |ZIEGLER hral 2.80] 3.10 493.0|R.HLM | 1991 UWess | 0S8 |AMONDSL | YES |YESILAKE QUINAULTE YES
21.0469 |ZIEGLER Uil 3.10] 4.10] i5500RHLMI 1991 UWCSS | CSS |AMON91 | YES |YES!LAKE QUINAULTE. YES
22,0079 |BRITTAIN hEDY 0.00] 070 1300.0|RHLM 1990 ITT-RAY | CSS |AMONS0 | YES |YESIHUMPTULIPS YES
22,0079 |BRITTAIN Mll| 070| 130 764 0[RHLM [ 1990 | ITT-RAY | C88 |AMONS0 | YES [YESHUMPTULIPS YES
22,0079 |BRITTAIN F51 1.30) 1.80] 1317.0|RH LM 1990 ITT-RAY | €S8 |AMONS0O | YES |YES|HUMPTULIPS YES
22.0079  |BRITTAIN M12| 1.80[ 2.50( 4241.0RHLM! 1990 | ITT-RAY | CS5 [AMONS0 | YES |YES|HUMPTULIPS YES
22.0079A |[ELWOOD Vil 1.80) 270 2637.0[RHLM i 1090 |ITT-RAY | CSS |AMONSO | YES [YESHUMPTULIPS YES
22.0261 |SYLVIA 0 000 0.70 R 1994 | MONTES. | NWIFC | AMONT2 | NO MONTESANO NO
22.0261 |SYLVIA 1 0.70[ 1.00 R 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
22,0261  [SYLVIA 2 100] 2.10 R 1994 | MONTES. | NWIFC | AMONT2 | NO MONTESANO NO
22.0261 |SYLVIA 3 2,10( 3.00 R 1994 | MONTES. | NWIFC | AMONT2 | NO MONTESANO KO
22.0261 [SYLVIA 4 3.00[ 340 R 1994 | MONTES. | NWIFC | AMONI2| NO MONTESANO NO
22.0261 {SYLVIA 5 3.40[ 4.00 RH 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
22,0261 |SYLVIA § 400| 420 RH 1994 | MONTES. | NWIFC | AMBSYS | NO MONTESANO NO
220261 |SYLVIA 7 4.20] 4.7¢ RH 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
220261 |SYLVIA - 4.70| 470 RH 1994 | MONTES. | NWIEC | AMBSYS | NO MONTESANO NO
22.0261 |{SYLVIA LAKE 9 470| 5.60 RH 1994 | MONTES. | NWIFC | AMBSYS | NO MONTESANG, PRICES PEAK NO
22.0261 |SYLVIA 10 5.60| 6.00 R 1994 | MONTES. | NWIFC | AMBSYS | "NO |~ " [PRICES PEAK NO
22.0261 {SYLVIA 11 6.00| &.80 RH 1994 [MONTES. | NWIFC | AMBSYS| NO PRICES PEAK NO
22.0261 |SYLVIA 12 5.80] 3.20 RH 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK NO
22,0261 |SYLVIA 13 3.20]_ 840 R 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK NO
22.0261 [SYT VIA 14 340 9.30 R 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK RO
22.0261A (SYLVIA TRIB 1 1.00] 1.80 R 1994 | MONTES, | NWIEC | AMONT2 [ NO NO
22.0261B (SYLVIA TRIB 1 0.00) 0.50 R 1994 | MONTES. | NWIFC | AMBSYS | NO NO
22.0261D [SYLVIA TRIB 1 530 540 R 1994 | MONTES. | NWIFC | AMONT2 | NO PRICES PEAK NO
22.0262 |SYLVIA TRIB 1 Q.00 040 R 1994 | MONTES. | NWIFC | AMBSYS | NO MONTESANO NO
22.0262 [SYLVIA TRIB 2 ¢.40) 0.70 R 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
22,0262  |SYLVIA TRIB 3 .70 1.20 R 1994 | MONTES. | NWIFC | AMBSYS | NO MONTESANO KO
22.0262 |SYLVIA TRIB 4 0.70| 9.90 R 1994 | MONTES. | NWIFC | AMBSYS | NO MONTESANO NO
22,0263 |SYLVIA TRIB 1 0.00] 0.3C R 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
22.0263 |SYLVIA TRIB 2 Q.30 0.30 R 1994 | MONTES. | NWIFC | AMBSYS| NO MONTESANO NO
22.0264 |EFSYLVIA 1 0.00] 1.00 RH 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK NO
22.0264 |EFSYLVIA 2 1.00[ 1.70 RH 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK NO
22.0264 |EFSYLVIA 3 1.70[ 220 RH 1994 | MONTES. | NWIFC | AMBSYS| NO PRICES PEAK NO
22.0265 |SYLVIA TRIB 1 0.00[ 0.50 R 1994 | MONTES. | NWIFC | AMBSYS | NO PRICES PEAK NO
22.0400 |UNNAMED F51 0.00| 0.50 698.0|R.H LM 1990 [ QUINAUL| €SS !AMONR0 | YES |YES|GRISDALE YES
22.0400 JUNNAMED M21| ©50] 1.5¢ 15320|RHLM! 1990 |QUINAUL| CSS [AMONS0 | YES |YES|GRISDALE YES
23.0190 |EF CHEHALIS R 7 0.30[ 0.50 R,L, 8 1996 NWIFC AMBSYS | YES [ NO [ELOCHOMAN YES
23.0288 [HELM M21| ©000] 300 6300.0RHLM: 1991 |QUINAUL|NWIFC |AMONDS]1 | YES |YES|WYNOOCHEE YY SW YES
23.0579 |SHERMAN 1 1.00| 1.2¢ R LS 1996 NWIFC AMBSYS | YES { NO [CAPTTOL PEAK YES
23.057%_ |SHERMAN 2 540 570 RL3S 1996 NWIFC AMBSYS | YES | NO [LITTLE ROCK YES
23.0581 |LOST VALLEY 4 0.00] 0.30 R L3S 1996 NWIFC AMBSYS | YES | NO |CAPTTOL PEAK YES
23.0661 |MIMA FALLS 3 040 070 R LS8 1996 NWIFC AMBSYS | YES | NO |LTTTLE ROCK YES
23.1179 [BIG CREEK 300 0.30[ 0.50 R, L. 8 1996 NWIFC AMBSYS | YES | NO |PE ELL/BOISTFORT/BOISTFORT PEAK YES
23.1186 |THRASH CREEK 400 1.00{ 1.30 R LS 1996 NWIFC AMBSYS | YES | NO [ELOCHOMAN PASS YES
23.1195 |SAGE CREEK 150 020| 050 R L3S 1996 NWIFC AMBSYS | YES | NO |[ELOCHOMAN PASS YES
24.0147  |SALMON CR. TRIB 217 0.20{ 040 RLS 1996 NWIFC AMBSYS | YBS | NO [MONTESANO YES
24.0161 |VESTATRIB 280 1.26] 1.50 R LS 1996 NWIFC AMBSYS | YES | NO |BROOKLYN/BLUE MTN YES
24.0161 |VESTA TRIB 282 1.5 1.80 R L3S 1996 NWIFC AMBSYS | YES-| NO |BLUE MOUNTAIN YES
24.0177 |WF VESTA TRIB 409 0.30{ 0.50 R LS 1996 NWIFC AMBSYS | YES [ NO [MONTESANO YES
24,0272 |SFWILLAPA M21 ] 18.50} 20.20) 3044.6{R.BM 1991 NWIEC |AMON9I | YES |YES|NORTH NEMAH YES
24.0439 |CANYON V4l 070} 1.30 971.5[R,H.M 1591 NWIFC [AMON91 | YES |YES|NORTH NEMAH YES
24,0439 |CANYON F41 1.30] 180 1716.8|RH.M 1691 NWIEC |AMONY9] | YES [YES|NORTH NEMAE YES
24.0441 |UNNAMED M1l 0.90] 1.50 1307.0|R,H.M 1691 NWIFC |AMONS1 | YES [YES|NORTH NEMAH YES
39.1081 [TANEUM MAIN F31 0.00] 140)] 2277.0|RHLM 1690 NWIFC CSS |AMON90 | NO |YES|THORP YES
39.1081 |[TANEUM MAIN M21 140 640/ 81940|RHLM 1690 NWIFC CSS [AMONSO | NO THORP, TANEUM CANYON YES
39.1081 [TANEUM MAIN V4l 640 840) 32330(RHLM 1990 NWIFC CSS |AMONGO NO _|YES[TANEUM CANYON, FROST MTN. YES
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Segments Surveyad sorled by WRIA

WRIA _[STREAM NAME SEG [RM RMISEG SURVEY[SURVEY| DATA | SUM |DATA _ |HELDi (I8 |USGS TOPO QUAD MAP MAP
s |LOW)[(UPR)[LEN __ |TYPE | YEAR | AFFL._! RPFT |BASE _|FORM ON

(m) HLE

39,1081 | TANEUM MAIN v4z| %40l 10.00] 2506.0[REHLM] 16000 | NWIFC | CSS |AMONSO | NO FROST MTN. YES
35,1104 |NFTANEUM Ull] 000] 080 136L0JRELM| 1990 | NWIFC | CSS |AMONSO | YES |YES|FROST MTN. YES
30,1104 |NFTANEUM val| 080] 200] 10230[RH,.LM| 1930 | NWIFC | CsS |AMONSO | YES |YES[FROST MTN, YES
30.1104 |NFTANEUM vi1| 2.00] 250 1073.0]RHLM| 1900 | NWIFC | CSS JAMONS0 | YES |YES|FROST MTN. YES
39.1104_|NFTANEUM V42| 2.50] 420] 3389.0[RH,.LM| 1990 | NWIFC | CSS_|AMON90 | YES |YES|RONALD, FROST MIN. CLE ELUM YES
391104 |NFTANEUM V44| 7.50] 7.80]  768.0[RH,.LM| 1000 | NWIFC | CSS_AMONIC | YES |YES[RONALD, QUARTZ MIN. YES
30.1104 |NFTANEUM Vi3 | 7.80] 8.50] 1760.0[RHL 1990 ¢ NWIFC | CSS JAMONSO | YES |YES|QUARTZ MIN. YES
39.1104 |NFTANEUM U21| &50] 9.10] 93Z0|RHLM| 1000 | NWIFC | CSS JAMONSO | YES |YESIQUARTZ MTN. YES
39.1104 |NFTANEUM U2 | 9.10] 10.60] 2209.0(RH.LM| 1990 | NWIFC | CSS_|AMONGS0 | YES |YESIQUARTZ MIN. YES
39.1104 |NFTANEUM U23 | 10.60] 11.40] 1415.0RHLM| 1950 | NWIFC | CSS |AMONS) | YES |YES|QUARTZ MIN. YES
30.1104_|NFTANEUM U1z | 1140 12.70] 1657.0|RA,LM| 1990 | NWIFC | CS88 |AMONS0 | YES |YES!QUARTZ MTN., MOUNT CLIFTY YES
35.1104 |NFTANEUM viz| 420 5.50] 22400RHLM| 1991 | UWCSS | CSS |AMON9! | YES |YES|RONALD YES
39.1104_|NFTANEUM va3| 5.50] 7.50] 3102.0[RB,.LM| 1951 | UWCSS | CSS_|[AMONS1 | YES |YES|RONALD/QUARTZ MIN YES
30.1128 |SFTANEUM val | 000 170 32820RHBLM| 108 | NWIFC | CSS YES | YES|FROST MIN, YES
39.1128_|SFTANEUM Vil | 170 2.10] 1389.0[RHLM| 1989 | NWIFC | CS§ YES | YES|FROST MTN. YES
39.1128 |SFTANEUM H20| 2.10] 2.60] S8I9.0[RH.LM| 1989 | NWIFC | CSS YES | YES|FROST MTN. YES
39.1128 |SETANEUM vaz | 2.60] 470] 33610[RB.LM|_ 1989 | NWIEC | (S8 YES | YES|FROST MTN., QUARTZ MIN. YES
30.1128 |SFTANEUM V20| 470 670] 3182.0[RB.LM| 1989 | NWIFC | Css YES | YES|QUARTZ MIN. YES
30.1128_|SFTANEUM viz| 670 770] 1705.0|R,B,.LM | 1989 | NWIFC | CSS YES | VES|QUARTZ MIN. YES
39,1351 |MF TEANAWAY F30 | 0.00] 4.20] 6869.0|RHEM| 1989 | NWIFC | Css YES | YES|TEANAWAY BUTTE YES
30.135] |MFTEANAWAY vao| 420 550  o25.1|RHLM| 1989 | NWIFC | Css YES |YES|TEANAWAY BUTTE YES
30.1378 |WF TEANAWAY F30 | 000] 800] 122720[RHLM]| 1989 | NWIFC | CSs YES |YES|TEANAWAY BT, CLEELUM LK. YES
30.1378 |WRTEANAWAY val | 800 880 1481.0[RHLM]| 19091 | UWCSS | CSS |AMON9L | YES |YES|CLEELUM LAKE YES
39,1378 |WFTEANAWAY Y3l §.8G| 9.20 584.0|R H,LM 1991 UWCSS 835 |AMON91 | YES |YES|CLE ELUM LAKE YES
39,1378 |WRTEANAWAY vil| 9.0 690 902.0[RH.LM]| 1991 | UWCSS | CSS |AMON9L | YES |YES|CLEELUM LAKE YES
30.1378 |WETEANAWAY vaz | 990] 1080]  S03.0[RH.LM| 1991 | UWCSS | CSS_|AMONSL | YES |YES|CLEELUM LAKE YES
30.1378|WF TEANAWAY v32 | 1080} 11.10]  255.0[RE,.LM| 1991 | UWCSS | €SS |AMON9I | YES |YES|CLEELUM LAKE YES
30.1378 |WF TEANAWAY vas | 11.10] 11.60]  842.0RHELM| 1991 | UWCSS | €SS [AMON9L | YES |YES|CLEELUM LAKE YES
459099 | MISSION val| 000 2.50] 4224.0[RH.LM| 1991 | UWCSS | CSS_|AMONSL | YES |YES|SWAUK PS/TIFTOP/MONIT. YES
46.0125_|MAD UL ! 14.00] 16.00] 1152.0[RHA.LM| 1991 | UWCSS | €SS |AMONOL | YES |YES|SUGARLOAF PKJ/SILVER FLS YES
49.0079_|SALMON 1 | 3.85] 425 1507.0RHEL 1994 |COLVILLE| NWIEC | AMBSYS| NO | NO [OMAK YES
490079 [SALMON 2 | 25| 850[ 12518.0[RHL 1994 _|COLVILLE| NWIFC | AMBSYS | NO | NO |OMAK, RUBY HILL YES
49.0070_|SALMON 3 | .8.50] 1045] 1626.0[RH.L 1994 |COLVILLE| NWIFC | AMBSYS | NQ | NO |[RUBYHILL YES
40.0079_|SALMON 4 | 10.45] 12.20] _ 5406.0[RHAL 1954 |COLVILLE]| NWIEC | AMBSYS! NO | NO [RUBY HILL YES
49.0079_|SALMON 5 1 12.20] 13.30] 3500.0[RH,L 1994 |COLVILLE| NWIFC | AMBSYS | NO | NG |RUBY EILL, CONCONULLY E. YES
49.0079 [SALMON 6 | 13.30] 16.10] 9798.0[RH,L 1954 |COLVILLE| NWIEC | AMBSYS ! NO [ NO [CONCONULLY EAST YES
49.0139|OMAK 1 0.00] 1.50 RH 1992 |COLVILLE] AMONT2] NO | YES|OMAK. THE POTHOLE YES
40.0130 |OMAK 2 1.56] 3.00]  17793|RH 1952 |COLVILLE] NWIEC | AMBSYS ! NO | YES|THE POTBOLE YES
40.0139|OMAK 3 | 300 500 22492RH 1992 |COLVILLE| NWIFC | AMBSYS|{ NO | YES|THE POTHOLE, OMAKLK. YES
49.0139 |OMAK 4 5.00{ 9.00 2318.6[RHL 1992 JCOLVILLE| NWIFC | AMBSYS| NO IYES|OMAKLK YES
49.0135 |OMAK 5 | 12.00] 12.20] 2147.4|RH 1992 |COLVILLE| NWIFC | AMBSYS]| NO | YES|CAMP SEVEN YES
51.0046 |NORTH STAR F31| 000 350] 339L.0|RHLM| 198 | NWIFC | CSS YES {YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR M21]_ 3.50] 5.00] 1503.0[RHLM| 1980 | NWIC | CssS YES | YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR ML1| 5.00] 580 113L0|RHLM| 1988 | NWIFC | Css YES | YES|STEPSTONE CREEK YES
51.0046|NORTH STAR V4l | 5.80] 6.10] 534.0[RHLM| 198% | NWIEC | Css YES | YES|STEPSTONE CREEK YES
51,0046 |NORTH STAR Vil | 610 670] 10i2.0[RHLM| 1989 | NWiFC | €SS YES | YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR Y21 £701 7.10 5320|RHLM 1989 NWIFC CS8 YES (YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR var| 710 800 143s0RHLM| 1980 | NwIFC | css YES |YES|STEPSTONE CREEK YES
51.0026_|NORTH STAR vi2 | 800 840] 557.0[RH.LM| 1990 | NWIFC | CS3 |AMONSO | YES |YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR va3 | %40 860] 6i4.0[RA.LM| 1990 | NWIFC | €S8 |AMONSO | YES |YES|STEPSTONE CREEK YES
51,0046 |NORTH STAR viz | 860 880 253.0[RALM]| 1900 | NWIFC | CSS_|AMONGSO | YBES |YES|STEPSTONE CREEK YES
51.0046 |NORTH STAR V22 8.80) 9.00 214.0|RH,.LM 1990 NWIFC CS§S§ |AMONGSO | YES |YES|MOSES MTN. YES
51.0046_|NORTH STAR vid| 900 920 38L0[RHLM| 1000 | NWIFC | CS5 |AMONS0 | YBS |YES|MOSES MTN. YES
51.0046 |NORTH STAR vad 1 520 040 430.0[RHLM| 1900 | NWIFC | CSS |AMONSO | YES |YES|MOSES MIN. YES
51.0046 |NORTH STAR V15| 940] 9.50] 38S.ORH,LM| 1090 | NWIFC | CSS |AMONS0 | YES | YES|MOSES MTN. YES
51.0046 |NORTH STAR V23 .50 9.70 To6.0iR H LM 1890 NWIFC C88 [AMONGSO | YES |YES|MOSES MTN. YES
51.0046A |UN NAMED TRIB Vii 0.00| 4.00 616.0{R.H,LM 1990 NWIFC CSS |AMONS) | YES |YES|MOSES MTN. YES
52.0015 [IRON F41 0.00] 0.74 1185.0{R,H,L M 199F |COLVILLE| 58 |AMON91 | YES LOUIE CREEK YES
520015 |RON U1l | 074 304] 38650RHLM| 1991 |COLVILLE| €SS [AMON9I | YES LOUIE CREEK YES
52.0021A |LOUIE U3l 0.00 2108.0[RH,LM 1690 |QOLVILLE| CSS [AMONOG { YES LOUIE CREEK YES
52.0021A |LOUIE R4l 2431.0/RHLM| 1990 |COLVILLE| CSS [AMON9G | YES LOUIE CREEK YES
52.0025_|BRIDGE Fa1 | 0.0 0.80] 12262iR,H,LM| 1991 |COLVILLE| NWIFC [AMON9I | YES LOUIE CREEK YES
52.0025_|BRIDGE Uzl | 080 280 316LOJRHLM| 1601 |COLVILLE| €SS JAMONGI | YES LOUIE CREEK YES
52.0025_|BRIDGE v3l| 280 3.90] 1762.0RH.LM]| 1991 [COLVILLE| €SS JAMONSI | YES LOUIE CREEK YES
52.0025_|BRIDGE F21 | 390 S.70[ 20282|RH.LM | 1991 |COLVILLE| NWIFC JAMONSI | YES LOUIE CR., FROSTY MDW YES
52.0025 |BRIDGE Vil| 570 810 3817.0[RHLM| 1091 [COLVILLE| CSS |AMON9I | YES FROSTY MDW, CODY LK YES
52.0031A |SF NANAMPKIN Fil 2464.0|RH.LM [ 1090 [COLVILLE| CSS [AMON90 | YES CENTRAL PEAK YES
52.0031A |5F NANAMPKIN M1l 2878.0{R,H,L.M 1990 JCOLVILLE| CSS |AMONSO | YES CODY BUTTE, CENTRAL PEAK YES
52.00314 [SF NANAMPKIN V1 9550,0/R,H,L,M | 1990 |COLVILLE| CSS |AMONS0 | YES CENTRAL PEAK YES
52.0038 | TWENTY-FIVE MILE V21 1463|RILLM | 1991 |COLVILLE| NWIFC |AMONS] | YES CODY BUTIE YES
52.0030 |TWENIY-THREEMILE | U4l | 0.00 1003.0[RELM| 1991 |COLVILLE| CSS |AMONS1 | YES COGY BUTTE YES
52.00424 [GOLD F4l | 000 515%0|RH,LM | 1990 |COLVILLE| €SS |AMONS0 | YES BALD KNCB YES
52.0042A [GOLD Va1 2094 0[R.H, LM 1990 |COLVILLE} C8S5 |[AMONS0 | YES BALD KNOB, STRAWBERRY MTN. YES
52.0042A IWEST FORK GOLD U3l 7537.0[RHLM | 1950 |OOLVILLE| €SS |AMONS0 | YES BALD KNOB YES
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Segmanis Surveyed sorled by WRIA

WRIA STREAM NAME SEG |RM RM|SEG SURVEY|SURVEY | DATA SUM [DATA HELD | (I8 |USGS TOPO QUAD MAP MAP
# [LOW) | (UPR)|LEN TYPE YEAR AFFIL. RPT [BASE FORM oN
(m) FILE
52.0042A [WEST FORK GOLD U4} 1070.0|RH,L.M 1990 |COLVILLE; CS§ |AMONS0 | YES THIRTEEN MILE CR/BALD KNOB YES
52.0167 [TWENTY -ONE MILE Fdl 1492.01R.H 1991 [COLVILLE! NWIFC |AMONS]1 | YES THIRTEEN MILE CR YES
52.0167 |TWENTY -ONE MILE Vil 8. LRHL 1691 JCOLVILLE] NWIFC JAMONS1 | YES THIRTEEN MILE CR YES
58.0016 |SIX MILE ) F4) 0.00] 0.30 471.0|RHLM | 198% NWIFC CsS8 YES |YES|FT. SPOKANE YES
58.0016 [SIX MILE Va2l 030 1.10) 1271.0RHEM| 1930 NWIFC Css YES |YES[JOHNNY GECRGE MTN. YES
58.0016 [SIX MILE V41 1.10] 270 2597.0|RH.EM| 1989 NWIFC css YES |YES|JOHNNY GEORGE MTN YES
58.0020 [THIRTY MILE 1 0.00| 1.50| 2405.5|RHLM | 199} (COLVILLE{ NWIFC |AMONOI | YES CODY BUTTE YES
58.0029 | THIRTY MILE vil 1.50] 5800 7065.5iRHLMI 1995 |COLVILLE] NWIFC JAMONGS] | YES CODY BUTTE YES
5%.0029 |THIRTY MILE F31 5.30 9.00] S2190iRH,LM | 1991 |COLVILLE[ NWIFC |AMONS1 | YES CODY BUTTE YES
58.0029 |THIRTY MILE Uzl 9.00] 20.20] 18038.0;RHL.M | 1991 [COLVILLE| NWIFC |AMON9L | YES CODY BUTTE, CODY LX YES
58.0040 |[NF NANAMKIN R41 2978.0|R.H 1991 |COLVILLE| NWIFC [AMON91 | YES CODY BUETE, CENTRAL PK. YES
58.0040 [NFNANAMKIN Uil 12477.0|RH.LM | 1991 |COLVILLE| NWIFC [AMON91 | YES CENTRAL PEAK YES
$8.0040 [NFNANAMKIN U222 R 199t {COLVILLE| NWIFC |AMONO! | YES CENTRAL PEAK YES
58.0070 |LYNX F31 S197.0|RH.L 1991 COLVILLE; NWIFC [AMONSI | YES MOON MTN. YES
58.0133 |ORAPAKEN 21 1857.0[RHLM| 1991 JOOLVIELE: CSS {AMONG] | YES HUNTERS YES
58,0143 JALDER Vil 0.00 2906.0iRHLM 1 1991 |COLVILLE| CS8§ |AMONGS] | YES HUNTERS YES
58.0143 |ALDER Uil R 1991 |COLVILLE| NWIFC |[AMONS91 | YES HUNTERS YES
58.0170 [HUNTERS Vil 0.00! 241.0RHLM | 1990 | SPOKAN| CSS [AMON90 | YES HUNTERS YES
58.0170 |HUNTERS 31 8280.0|R.H,L,M | 1990 | SPOKAN | CSS8 |AMON90 | YES ADAMS MTN. YES
58.0170 [HUNTERS F41 JUIO0RBLM| 1990 | SPOKAN | CSS |AMONS0 | YES BUNTERS, CEDONLA YES
58,0356 |HALL V40 1746.0|RB.LM | 1988 (COLVILLE| NO YES SITDOWN MTN. YES
58.0356  {BALL Vil 0.00 14250/RHLM | 1991 [COLVILLE] CSS |AMONS] | YES INCHELIUM YES
58.0356 {HALL M21 112200|RH, LM 1991 [QOLVILLE| CS58 [AMONGI | YES INCHELIUM YES
58.0356 (HALL ULl SO3g.0lR LM 1951 |COLVILLE| CS8 JAMONO] | YES SITDOWN MTN. YES
58.0356 |HALL U3l 4130 LM 1991 JCOLVILLE! CS8S JAMONY1 | YES LAFLEUR LEASITDOWN MTN YES
58.0356 [HALL V21 JUTORHLM| 1991 |COLVIILE| CS8 |AMONIL | YES NCHELIUM YES
58.0356B |STTDOWN u21 2013.0[R,HLM | 1991 |COLVILLE CS§ |AMONIE | YES LAFLEUR LK/SITDOWN MTN YES
59.0516 |BLUE F51 31280|RHLM | 1991 |COLVILLE| 88 [AMON9! | YES MCCOY LK, TURTLELK. YES
59.0516 |[BLUE M1l JI34.0|RHEM| 1991 (COLVILLE) €S8 [AMONS1 | YES TURTLELK. YES
59.0516 |BLUE 021 3355.0[RHLM| 1991 IQOLVILLE] CSS |AMONG] | YES TURTLELK YES
51.0124 JONION F3l 0.00 $675.0[R.H,L 1991 OOLVILLE| NWIFC JAMONS] | YES ONION CREEK YES
61.0124 JONICN V21 1050.0|8.H 1991 |JCOLVILLE| NWIFC |JAMON9] | YES ONION CREEK YES
61.0151 SHEEP F51 0.00 1HO3.0RHLM | 1991 |COLVILE| €S58 I1AMON9L | YES NORTHPORT YES
61.015]1 |SHEEP V11 1856 0RHLM | 1991 |COLVILEl €SS |AMONOL | YES NORTHPORT YES
61.0198 |DEEP M11 0.00 884.0|RHLM| 1991 |COLVILLE| C88 [AMONIL | YES NORTHPORT/BOUNDARY YES
61.0198 |DEEP F41 S83.0|RHLM | 1991 |COLVILLE| €SS [AMONIL | YES BOUNDARY YES
62.0547 [TACOMA M21 0.08{ 030 137.0|R.H,L,M | 198% NWIFC Css YES |YES|TACOMA PEAK YES
62.0547 [TACOMA Vil 0.30] 1.00 3200|RH.LM | 1985 NWIFC CSs YES |YES|{TACOMA PEAK YES
62.0547 |TACOMA V4l 1.00| 2.80 B65.0|RHELM | 1989 NWIFC C8s YES |YES|TACOMA PEAK YES
IDAHO EVANS F21 1808 3[RHLM | 1991 | DYALENE | NWIFC }AMON91 NO
DAHOQ INFALDER F31 RH 1961 | IYALENE | NWIFC {AMON91 NQ
IDAHQ 'BENEWAH Fal 454.8[RHL 1951 | [YALENE | NWIFC JAMON91 NO
DAHO |BENEWAH F41 7914.7|RH.L 1991 | DALENE | NWIFC |JAMON9] NO
IDAHO  |BENEWAH Ba2 4369.0/RH,L 1961 | DXALENE | NWIFC | AMON91 NO
IDAHO |BENEWAH Ml 1871.5[RHL 1991 | PALENE | NWIFC |AMONOL NO
IDAHO |LAKE Mll 4171.8|RHL 1991 | YALENE | NWIFC | AMON91 NO
IDAHO |WEST LAXE M1l 14249 RH.L 1891 | DYALENE { NWIFC | AMON91 NO
IDAHO |BENEWAH M21 1904 2[REL 1991 } D'ALENE | NWIFC ;AMONS1 NO
IDAHO |BOZARD M21 3041.6|RE 1991 | IYALENE | NWIFC {AMON91 NO
IDAHO |EVANS M21 832.1|RHEL 1991 { DALENE | NWIFC AMONS1 NO
IDAHO |LAKE M21 5074.6|R.B.L 1991 | DALENE | NWIFC JAMON91 NO
IDAHO |WESTLAKE M21 2975.5|R.HL 1991 [ DYALENE | NWIFC |JAMON91 NO
DAHO [BENEWAH M22 35464 RHLM| 1991 | YALENE | NWIFC [AMON91 NO
IDAEQ JEVANS Mi2 438 RHL 1991 | IYALENE | NWIFC [AMON9I NO
IDAHO |EVANS U21 1182 4}1R,HL 1691 | DXALENE | NWIFC [AMON91 NO
IDAHO |LAKE Vil 27359|RHE 1991 | IYALENE | NWIFC JAMON91 NO
IDAHO |ALDER Vi2 2017.8|R.H,L 1991 | IXALENE | NWIFC |[AMON91 NO
IDAHO |EVANS V21 1676.7|RH,L 1991 | DYALENE | NWIFC |AMON9] NO
IDAHO  JALDER V4l 9613 |RH,L 19¢1 | DXALENE | NWIFC |AMON9] NO
DABO 1LAKE Vil 1450.8|RH,L 1991 | XALENE | NWIFC | AMONSI NO
IDAHO JALDER Vaz 7534.5|RH,L 1991 | D'ALENE | NWIFC |AMONGS1 NO

7i2/e7 Page 10




TFW Monitoring Program Status Report: July 1995-June 1997

APPENDIX C

Historic Review of the TFW Monitoring Program

Testing and Refinement of Methods 1991-93.

C-1




TFW Monitoring Program Status Report: July 1995-June 1997

The following is a brief historic review of the TFW Ambient Monitoring Program testing and refinement
of methods, 1991-95. '

1991

o Testing

¢ Conducted a total of 19 QA Review Habitat Unit replicate surveys.

¢ Analysis of the Valley Segment Classification System indicates it does not work well.

¢ Analysis of Habitat Unit Survey QA Review data indicated high variability in crew identification of
. habitat unit types.

¢

1992

* Refinements _

¢ New August 1992 version of the TFW Ambient Monitoring Manual implementing modular design

and improved reference structure.

¢ Eliminated sub-units of Pool, Riffle and Cascade habitat types.

¢ Added ‘tailout’ unit for cooperators who wanted to differentiate between pool and riffle ‘glides’.

¢ Added minimum unit surface area and residual pool depth criteria to reduce variability associated with

crew habitat unit lumping and splitting.
¢ Replaced Valley Segment Classification system with new ‘Stream Segment Identification Module’
based on tributary junction (relative basin area), gradient and confinement (Beechie and Sibley,
1990).
Testing
Conducted a total of 12 limited QA Reviews on Reference Point, Habitat Unit and Large Woody
Debris Surveys.
¢ Preliminary analysis of QA Review replicate surveys indicated high variability, but they were not
effective in isolating whether variability was associated with review protocols, crew application of the
methods, inaccurate or imprecise methods, or due to complex natural background factors.

<

1993

® Refinements

0 Developed basis for current QA Review methods that incorporated same day replicate surveys and
individual parameter comparisons,

¢ New July 1993 version of the TFW Ambient Monitoring Manual including addition of new method
sections for Salmonid Spawning Gravel Composition and Stream Temperature Surveys.

o Testing

0 Conducted a total of 13 QA Reviews on Reference Point, Habitat Unit, Large Woody Debris, and

Spawning Gravel Composition Surveys.
¢ Analysis of Habitat Unit Survey QA Review data (1991-93) indicated high variability in:
a) identification of riffle, cascade and tailout habitat unit types (pool bias);
b) surface area measurements across all unit types;
¢) identification of 100 meter interval reference point boundaries

1994

s Refinements

¢ New August 1994 version of the TFW Ambient Monitoring Manual including addition of new
Quality Assurance section.
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0

¢

<

[—

Improvements in the annual training workshops format to standardize instruction and incorporate
more participant hands-on practice.
Modification of the Habitat Unit Survey methods {August 1994 version), including:

a) replacement of the “Measuring Lengths and Widths of Habitat Units”

section with new section based on QA Review results;

b) redesign of Form 3 to include spaces for recording of each length and width measurement to

improve consistency in writing data and error checking calculations.

QA Review methods improved to control for variability associated with replicate survey reach
boundary identification based on off-channel reference points.
Testing
Conducted a total of 14 QA Reviews on Habitat Unit, Large Woody Debris and Spawning Gravel -
Composition Surveys.
Test project conducted for water surface area measurement method.

995

[ ] <> @

<

Refinements

Continued improvements in the annual training workshops format to standardize instruction and
incorporate more participant hands-on practice.

Testing '

Conducted a total of 14 QA Reviews on Habitat Unit, Large Woody Debris and Spawning Gravel
Composition Surveys.

Water surface area measurement method test project continued.
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Introduction
Problem Statement

The monitoring methods outlined in the TFW Ambient Monitoring Manual (Schuett-Hames et al. 1994)
are designed to monitor salmonid habitat in small wadable streams (defined as those less than 20 meters
bankfull width). Monitoring habitat in large rivers is also an important goal, but wading techniques are
not useable in deep, swift water and the parameters being measured in small streams may not be
appropriate for the larger scale of rivers. The TFW Monitoring Program needs to address this
methodological issue and develop tools for monitoring.

Purpose

The purpose of this report is to review existing information on monitoring large rivers from the literature
and interviews with practitioners. It will then evaluate the applicability of current TFW Monitoring
Program parameters and measurement techniques to large river situations and identify aiterations to the
current methods to make them applicable to large rivers. It is assumed that the reader is familiar with or
has access to the methods as presented in the TFW Monitoring Program Manual. Additional parameters
and suggested methods for measurement are then presented.

Background Information on Salmonid Habitat in Large Rivers Channels

Large river channels

The characteristics of a river change from the headwaters to the mouth. The channel and associated
features change via the interaction of discharge, channel width and depth, water velocity, substrate
resistance and sediment transport capacity. This interaction is constantly changing and the variables
adjusting to the changes in the other interrelated variables. Also, the gradient tends to decrease and
topography tends to change to a less constrained channel with the development of a floodplain. As the
slope decreases and the rate of flow increases, pools and smooth-flowing areas become progressively
more common than they were in the turbulent headwater reaches (Ryder and Pesendorfer 1989).

Large rivers are defined here as having an average depth of greater than one meter and an average width
of greater than twenty meters. They serve different habitat functions than the smaller streams, e.g.,
migration corridors, holding areas, and spawning habitat. And while there is often a flood plain with
smaller, off-channel aquatic habitat associated with the larger channel, the concern of this literature
review is to address the problems/challenges associated with measuring salmonid habitat parameters in
deep and wide channels.

Important parameters of fish habitat in large river channels

Salmonid habitat use in large river systems varies with flow. During high flows juvenile salmonids tend to
utilize areas along the margins of the river or in small tributaries or other off-channel and floodplain
features, while during low flows the deep pools in the main channel are the preferred habitat for juveniles
and migrating adults.

Salmonids use larger channels during migration, spawning, and summer rearing of juveniles. Several
important habitat characteristics have been identified: large woody debris jams, discharge, habitat units
(pools and riffles), water temperature, and spawning/incubation habitat (gravel) availability, composition
and stability.
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Large woody debris jams play an important role in large channels, controlling the local hydraulics which
creates sediment deposition and scour areas. Jams have also been shown to offer refugia from high flow
conditions, creating off-channel habitat as the sediment builds up upstream and the flow is diverted to
either side of the emerging bar (Abbe and Montgomery 1996). The combination of these enhances habitat
complexity. '

Discharge is an issue of concern mostly in regulated rivers or in drier climates. Lowered discharge can
reduce habitat complexity, leaving off-channel! areas dry and disconnecting pools in the main channel.
Reduced discharge over historical levels can also lead to gravel aggradation, with the river being unable
to transport the sediment load in an efficient manner (Jay and Simenstad 1994).

Of the habitat units identified in the TFW Monitoring Program Habitat Unit Survey method, pools are an
extremely important habitat feature of the large river, offering lower water velocity, cooler temperatures,
and reduced visibility to predators (Lisle 1987). Other important habitat units include riffle crests (also
known as pool tailouts) which are important as prime spawning areas for salmonids.

Increased water temperature affects salmonids on many levels, i.e., increased disease, altered migration
timing, and accelerated or retarded maturation rates (Bjornn and Reiser 1991).

Current TFW Monitoring methodology offers methods for dividing the length of the channel into
segments, monitoring discharge, habitat units, large woody debris, water temperature, spawning habitat
availability/spawning gravel composition, and spawning gravel scour. We will examine current methods
and then look to other parameters and methods of interest to address those needs that are not met by the
current TFW monitoring methodology.

Application of 1994 TFW Monitoring parameters and methods to large rivers: limitations and
alternative data collection procedures

In order to evaluate current TFW monitoring methods and their applicability to larger channels, we will
examine whether those parameters still characterize the habitat offered in large channels, and whether the
parameters measured by the method can be accurately and safely measured in large, unwadable channels.
We will also suggest, where appropriate, alternative data collection procedures and equipment.

Segmenting
When working with large channels, segments can be delineated using gradient, confinement and tributary

junctions as for smaller channels (see Stream Segment Identification Module for details). Specific
concerns for large rivers center around two main issues: how to deal with long stretches of river that
don’t have any gradient or hydraulic breaks (what size of regular segment is recommended) and how to
deal with multiple channel or braided sections.

Gosse (1963 - as cited in Sedell et al. 1989) also recommends an additional criteria be employed for
inserting segment breaks: a bank coefficient or perimeter index. This ratio is high where there are many
islands and irregular banks and can suggest segment breaks in long stretches of river that don’t have
gradient or hydraulic breaks or those with highly braided sections.

Field measurements to verify channel gradient will need to be done with different equipment than the
stadia rod and clinometer suggested for wadable streams. Gradient can be measured with survey
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equipment, GPS or altimeter, magnified auto-level on shorter length reaches, and topographic maps for
longer reaches. : ' :

Reference Points

The reference point survey as outlined in the TFW Monitoring Program Manual can be applied as written
with a few exceptions. The recommended distance between reference points will need to increase from
100 meter reaches to a distance that is some multiplier of the channel width. As an example, 20 times the
channel width for a 20 meter channel would yield a 400 meter reach which should more accurately
represent the larger habitat units contained in the larger channel. The classic definition of a reach is 20 to
40 times the distance of the bankfull width (Leopold et al. 1964).

Bankfull Width and Depth

The methods by which bankfull width and depth are taken will need to be altered to include approaches
not requiring wading the channel. Channel width can be measured using remote sensing methods. Depth
measurements can be made using an acoustic device, a weighted cord or a laser device for measuring
water depths. These can be deployed from a boat or other floating or spanning location.

Canopy Closure

Canopy closure is measured with a spherical densiometer from the middle of the bankfull channel as
described in the Reference Point Survey. Canopy closure can not be measured with a densiometer from
the middle of the bankfull channel in large rivers due to depth and water velocity. The draft Watershed
Analysis Water Quality module provides guidelines for a method of estimating view to sky based on
geometric considerations that can be applied to large rivers. Another possible method for estimating
canopy coverage is to compare aerial photos of the site in question to reference canopy condition aerial
photos (TFW Water Quality Steering Committee Memo 12/96, Watershed Analysis Riparian Function
Assessment Module).

Discharge
The discharge measurement technique described in the Habitat Unit Survey is specifically designed for

wadable streams. It involves wading across the stream with a flow meter while taking measurements at
regular intervals. This can become a safety concern in deeper, swifter water (average water depths equal
to or exceeding one meter or shallower if very swift). There are several possible alternatives for obtaining
discharge information in large rivers. Check with agencies such as U.S. Geological Survey (or their water
resources web page at http://water.usgs.gov) or Washington Department of Ecology to find out if they
have an existing gauging station on the river of interest; or take the measurement from boat, bridge or
cableway via USGS methods (USGS 1982). Discharge is a suggested measurement for Watershed
Analysis, and most other regulatory actions that apply to large rivers.

Habitat Units

It is more difficult to distinguish adjacent habitat units in a large channel due to the difficulty of using the
riverbed as a visual guide to determine boundaries. The technique for taking surface area measurements
presented in the Habitat Unit Survey is still valid, although some alteration may be needed in the
measuring device or technique if access to one side or all of the unit is limited. The first distinctions to be
made when measuring habitat units is distinguishing pools from riffles. To qualify as a pool a unit needs
to have a residual pool depth that is at least 5% of the bankfull width, New methods need to be tested for
measuring depth in deep swift water. Depending on the local conditions, stadia rods, depth sounders,
weighted tapes, or laser depth finders designed for water penetration could be used. The accuracy of
these tools for these conditions is unknown and needs to be tested. Using an acoustic hydrographic
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mechanism or digital elevation mapping to create an underwater topographic map are also options that
need to be tested for accuracy, applicability, and cost effectiveness within the range of conditions often
encountered in larger channels.

Large Woody Debris _
TFW Monitoring Program’s Large Woody Debris Survey for measuring large woody debris by volume

and zone doesn’t work well for large channels due to safety and access issues. Even though many of the
pieces may be associated with channel edges or islands, safety and access concerns could significantly
skew the replicability of the data collected with this method. In order to address the functionality of LWD
in large channels, monitoring efforts in large channels should focus on LWD jams (greater than 10 pieces)
or pieces whose length is equal to or greater than bankfull width.

A method which depends on visual estimation of the number of pieces of wood and the function served
by large woody debris jams would be quicker, and easier to perform. However, the replicability of such a
method would need to be carefully evaluated. Also identifying functional pieces would provide important
information about the jam. Functional pieces or key pieces tend to be large trees with root wads attached
which provide a stabilizing or anchoring function. These pieces then act to “rack” or trap other pieces
forming large woody debris jams (Abbe and Montgomery 1996).

For large jams, remote sensing is also a possibility for use in monitoring. Low elevational aerial photos or
videography can allow wood counts and capture important function information, e.g., side channel
formation, which might not be gathered in the field due to access problems (Ellis and Woitowich 1989).

Temperature
Measuring water temperature in large channels can be done by using the current TFW Stream

Temperature Survey methodology with only a few alterations. However, it is possible that temperature
monitoring on larger rivers is already being done by the Department of Ecology or a TFW Cooperator;
check with the Washington Department of Ecology. Temperature data is useful for Watershed Analysis
and evaluating compliance with water quality standards. If the water depth is greater than 2-3 m in depth,
there will probably be thermal stratification and the depth at which the instrument is placed will need to
be carefully calculated.

Gravel Composition/Spawning Habitat Availability

The current method for measuring gravel composition and the method for measuring spawning habitat
availability are both problematic for use in deep water areas due to their reliance on easy access to the
riverbed (Schuett-Hames and Pleus 1996). Certain aspects of the two methods are still useable, though,
and can be combined to look at the issue of spawning gravel, its location, its quantity, and its quality.

Quantification of spawning gravel can be done to only a cursory level when the riverbed is not readily
accessible. A riffle crest inventory could be done for a less intensive survey, locating and counting sites of
potential spawning habitat. Historic spawning sites could be used to locate sampling sites for a more
intensive survey (quality of the gravel is less of an issue due to the sites showing past use, so that
determining whether the site would qualify as potential spawning habitat would not be necessary). These
two surveys, though, answer different questions, with the riffle crest inventory attempting to answer the
question of the potential quantity of spawning habitat present in the system and the historical site survey
answering the question of what quantity of spawning habitat is present in the historically utilized sites. A
survey would yield a count of potential spawning sites, according to criteria established in the literature,
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present in the system. An historical site survey would yield data on the number and location of sites being
used by the salmonids in the system.

Once the sites have been located and inventoried, characterization of dominant and subdominant substrate
particle size would take place (if possible). Some gravel sampling could be done with the current method
on exposed bars/riffle crests at low flow. Characterizing the particle sizes composing a riverbed and the
percentage of the total volume comprised by each is useful for characterizing the quality of potential
spawning gravel. If sampling for composition across a transect, the population from which sampling
occurred could be described as all sites with a water depth less than x meters.

Spawning Gravel Scour
The current Spawning Gravel Scour Survey methodology measures scour by inserting scour chains into

the riverbed. This is not feasible in deep water but may be possible in shallow areas of large rivers, such
as riffle crests at low flows.

Additional parameters and data collection methods potentially useful in large rivers

Additional parameters and data collection methods have been suggested in the literature or by
practitioners as being of potential use for characterizing salmonid habitat in large river channels. Included
here are some of those most pertinent to Pacific Northwest regional and anadromous salmonid habitat
concerns. The parameters have been divided into two sections, in-channel features and out-of-channel
features.

In-channel

Significant impediments to salmonid migrations can be either a natural feature, ¢. g., a waterfall or they
can be structures put into place for human uses. Collecting information on the nature and extent of any
migration blockages is useful for establishing the limiting factors on a salmonid population. The type of
data collected about these impediments would be mostly descriptive, with additional measurements made
of the distance between the water surface above and below the obstruction, and the length of time a
human structure has been in place.

Out of channel features

Riparian or riverside vegetation is of interest for its role in maintaining bank stability, and channel edge
habitat. Parameters that could be used to characterize the riparian area are: the percentage of the
mainstem channel in contact with the riparian forest, vegetation types and densities, buffer zone width,
channel migration zone, floodplain area, bank stabilization or hardening efforts and riparian forest stand
age. These types of surveys can be done from aerial photos except for vegetation types, densities, and
stand age which require field surveys.

Remote Sensing Methods Useful for Data Collection

Remote sensing methods are ideally suited to overcoming the access and safety concerns associated with
deep swift rivers. As shown in Table 1, though, not all of the parameters currently measurable with TFW
Monitoring Methodology can be measured via remote sensing, nor is every method suited for measuring
every parameter.
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Table 1. Parameters suited to measurement by remote sensing methods

Parameter to be Aerial VideoMapping Digital Elevation Satellite

monitored Photos Mapping Images

Channel width X X X scale
dependent

Channel depth X

Habitat units X X X

Large woody debris X X scale
dependent

Spawning habitat X X

availability

It is important to have a knowledge of different remote sensing methods and their applicability to
monitoring salmonid habitat in large rivers. Following is a brief description of some different methods that
may be useful for that purpose.

Aerial Photography

Low elevation aerial photographs are well suited for monitoring some parameters. Bank erosion,
sediment load, vegetation patterns along banks, locations and size of log jams, and in some conditions,
bottom materials and surface water characteristics can be identified and monitored for changes. Aerial
photos can be produced using black and white or color infrared (CIR) film and many different
photographic techniques. The type of technique used would be dependent on which parameters were of
interest. Measurements can be estimated from aerial photos if ground panels have been used, however
accuracy rarely approaches 90% (Greentree and Aldrich 1976). As with all remote sensing methods,
expense is a concern. The factors that affect the costs of producing aerial photos are: (1) air distance to
the stream, (2) the number of streams and distance between streams to be photographed, (3) the length of
the stream, (4) the scale of photography, (5) the number of criteria and photo techniques to evaluate
habitat, and (6) the number of ground checks required to validate photo classes and to obtain additional
data (Greentree and Aldrich 1976).

VideoMapping
VideoMapping is an array of images produced from flying over a watercourse at a chosen elevation. It

involves a complex array of equipment that is flown over an area by either a fixed wing aircraft or a
helicopter. This technology is ideal for momitoring linear features, thereby being better suited to less
sinuous channels. The video is time stamped and ortho corrected by an on-board system. The products of
the flight are a video tape and digital files of the video images. With special software and a frame-grabber
card for a personal computer, the video images can be viewed on a computer (486 or better), and any
frame retrieved from the digital files. These can then be queried for the x, y, and z coordinates of any
selected point (except those obscured by vegetation or water surface) or manipulated in a variety of
ways. Images can be imported into a Computer Aided Design (CAD) program and maps or mosaics of
several images produced.

VideoMapping can be used to monitor channel changes over time such as bank erosion or recovery,
riparian corridor growth/regrowth, formation and change of gravel bar locations or large woody debris
jams, and to overcome the access and safety constraints associated with high flows and flooding. 1t is not
suitable for monitoring gravel composition, spawning gravel scour, or other riverbed features as it cannot
consistently capture images below the water’s surface at the required resolution.
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Digital Elevation Mapping

Digital elevation mapping is very similar to v1deomappmg In addition to the other equipment described
above, a scanning laser is employed as well, which gives topographic information at a more accurate
level. This also allows for the production of channel cross-section maps to be generated as one of the
products.

Airborne hydrographic surveying is also available for underwater topographic surveys. The Larsen 500
Scanning Lidar Bathymeter is flown over the area to be surveyed at an altitude of 500 meters. Infrared
and blue/green laser pulses scan the water’s surface and bottom across a 270 meter swath with depth
penetrations up to 40 meters.

Satellite Imagery
Satellite images cover a wide area, allowing (depending on scale) a viewer a watershed wide view. The

resolution is currently too coarse, as shown in Table 2, to be useful for detailed parameter measurement,
but the technology is changing quickly toward a finer resolution.

Table 2. Comparison of Aerial and Satellite Ortho Images (from Thorpe 1996)

Aerial Orthophoto Satellite Orthorectified
Imagery Imagery

Resolution 3” to 1 meter 1 to 30 meters
Bits per pixel 8 11
NMAS accuracy 1”7=20"to 17 = 1,000’ 17 =200 to 17 = 2,000
Cloud cover None Sometimes
Leaf cover Little Often
Cost per square mile $1,000 to $70 $100 to $1
Cost per screenful 39 to $27 $39 to $348
Availability 3 to 12 months 3 days to 6 weeks
Current sales channel from cities or counties Internet

Conclusion

Remote sensing can be used to monitor some parameters of salmonid habitat under certain conditions.
Table 3 compares the methods described above in terms of general applicability to monitoring salmonid
habitat.

Table 3. Remote sensing method comparison

Image Generation | Resolution of Amount of Cost of

Method Image Coverage Comparable
Coverage

Aerial Photos Medium Medium High

Video Mapping High Low Low

Digital Elevation High Low High

Mapping

Satellite Imagery Low High Low




TFW Monitoring Program Status Report: July 1995-June 1997

Selection of methods for monitoring salmonid habitat characteristics in large deep channels is based upon
many considerations; the parameters to be measured, sampling strategy, timing of the sampling, the size
of the area to be covered, and the resources available. Information presented here can be used to identify
potential methods, given the study design criteria. There is a need, however, to design, test and compare
methods for use in large deep channels. A comparison of remote sensing data and field collected data for
certain specific parameters would be extremely useful for anyone designing a monitoring plan.
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5. Introduction

Interpretation of salmonid habitat monitoring data suffers from a lack of information on the influence of watershed and
channel conditions on important spawning and incubation habitat parameters, Productive spawning and incubation habitat
requires a sufficient quantity of gravel that is of suitable size for the construction of redds, and that is relatively free of fine
sediment (Platts and Megahan 1975; Platts et al. 1989). Past research has documented some effects of watershed and
channel faciors on the availability and particle size composition of gravel deposits throughout & stream system, but a
method for interpreting spawning and incubation habitat conditions in the context of these factors has yet to be developed.

The physical properties of a watershed and the sediment supplied to stream channels exert a dominant influence on the
availability and composition of spawning gravel deposits (Collins and Dunne 1990). Duncan and Ward (1985) found a
correlation between the percentage of a basin composed of sedimentary rock and the amount of fine sand, silt and clay
particles in spawning gravel. In streams draining watersheds with mixed geologies, resistant basaltic rocks dominated
spawning riffles because soft sedimentary sandstone broke down more quickly, Increases in sediment can increase
spawning habitat in systems where gravel supply is naturally limited, but can destabilize habitat in sediment rich systems
(Collins and Dunne 1990). Typically, bed material becomes finer following sediment inputs (Lisle 1982). Additionally,
erosion associated with land-use activities often generates predominately fine material (Klingeman 1981), which can
infiltrate riffles and degrade spawning habitat,

Instream factors, including gradient, stream power and large woody debris (LWD) loading can also have an important
impact on the availability and composition of spawning gravel deposits. Sediment size typically decreases in a downstream
direction due to abrasion and weathering during transport, and a reduction in stream power and transport competence in
lower gradient channels (Dunne et al. 1981). In the Stillaguamish River Basin, Benda ct al. (1992) observed that low
gradient channels (< 2%) on recent terraces had 46% more channel area in spawning gravel than reaches with steeper
gradients and higher stream power further upstream. Buffington (1995) observed that channels with abundant LWD had
the greatest amount of variability in substrate size and hydraulic conditions, contributing to spawning habitat diversity.
Channels with low levels of LWD often had substrate too large for salmonid spawning and little diversity in spawning
habitat.

The purpose of this pilot study was to explore the effects of basin lithology, stream gradient, and sediment supply on
salmonid spawning habitat in order to improve interpretation of habitat monitoring results, Ficld data on surface substrate
size and spawning gravel composition at likely spawning sites, and the abundance of spawning-sized substrate in the
bankfull channel were collected on streams throughout Washington State. These data were analyzed to identify factors that
might improve interpretation of spawning habitat monitoring data and suggest directions for more focused research.

6. Methods

Streams were stratified primarily according to basin lithology, and secondarily according to gradient and sediment supply.
Additionally, LWD pieces were counted and sorted into categories based on diameter and location in the channel (Schuett-
Hames et al. 1994a). LWD information was not used to stratify sites, but was collected to help interpret the results of the
analysis.

Watersheds were selected from three lithology types in Washington state: (1) the volcanic lithologies of sonthwest and
eastern Washington; (2) the glacial lithologies of Puget Sound and northwest Washington; and (3) the sedimentary
lithologies of southwest and northwest Washington. Geology maps available in Watershed Analyses and from the
Washington Department of Natural Resources were used to sclect watersheds dominated by a single lithology type. The
lithology types were verified in the field, and individual streams that flowed through aberrant rock types were excluded.

For each lithology type, individual stream reaches were stratified into gradient categories of 1-2% and 2-4% based on
information taken from Watershed Analysis maps or calculations from USGS topographic maps. Gradients were also
surveyed in the field with a clinometer. When the field surveys yielded different results than map gradients (which was
common), the gradient taken in the field was used. Stream segments were also stratified into high or low sediment supply
categories based on mass wasting information taken from Watershed Analyses, knowledge of local workers, and field
observations. Unfortunately, there was no systematic method for incorporating bank erosion and surface erosion processes
into the stratification process, and the transport and breakdown of sediment in the channel was not carefully considered.
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Sites were screened out if they were too difficult to access or did not contain enough spawning gravel to sample.
Altogether, data were collected from 20 stream segments; eight on tributaries of the Chehalis River draining basalt on the
east side of the Willapa Hills and the south side of the Black Hills; eight on the Kitsap Peninsula draining glacial materials,
and four on tributaries of Vesta Creek and Little North River, which drain marine sediments the west side of the Willapa
Hills. Table 1 contains a stratified list of the study sites,

Table 1. Study site locations stratified by basin lithology, sediment supply, and gradient.

Basin Low Sediment Supply Sites High Sediment Supply Sites
Lithology 1-2% 2-4% 1-2% 2-4%
Basalt Sherman Creek Sherman Creek EF Chehalis River Big Creek
Mima Creek Trib Lost Valley Creek Thrash Creek Sage Creck
Glacial Tahuya River Erdman Creck Big Beef Creck Big Anderson Creek
Wildcat Creek Shoe Lake Drainage | Big Anderson Creek | Big Anderson Cr Trib
Sedimentary Vesta Creek Trib Vesta Creek Trib WF Vesta Creek Salmon Creek Trib

Spawning habitat was characterized by collecting data for several habitat characieristics in a study reach within gach
identified stream segment. Study reaches were typically between 300 m and 500 m, but one study reach was as short as 190
m. Table 2 contains a list of each habitat parameter and the measure used to quantify it. The distributions of the data for
each habitat parameter within each lithology were compared pair-wise using ihe Kolmogorov-Smirnov (KS) test. All three
possible comparisons (basalt to glacial, basalt to sedimentary, and glacial to sedimentary) were tested. A brief description
of the data collection method for each parameter follows, and the results of the statistical analysis are provided in the next
section,

Table 2. Spawning habitat parameters and measures calculated from them.

Habitat Parameter Measure
Spawning gravel particle size composition geometric mean diameter of particle sizes
Spawning gravel fine sediment levels percent of particles < 0.85 mm
Surface substrate particle size composition median particle size (Ds) from pebble count
Small spawning gravel availability percent surface substrate between 8 - 64 mm
Large spawning gravel availability percent surface substrate between 65 - 128 mm
Total spawning gravel availability percent surface substrate between 8 - 128 mm

Spawning gravel particle size composition and spawning gravel fine sediment levels were determined from bulk substrate
samples. Samples were collected on suitable spawning sites (riffle crests or patches of gravel) with a McNeil sampler and
processed using volumetric methods (Schuett-Hames et al. 1994b). Geometric mean particle size was calculated using the
method of moments (Young et al. 1991), and the level of fine sediments was calculated as the percentage of particles less
than 0.85 mm diameter by volume. Additionally, at each bulk sampling location, between 60 and 75 pebbles were tallied
into size categories using the pebble count method (Wolman 1954). From these data, the median grain size (Dsq) was
calculated as a measure of surface substrate composition and an index of stream power.

The availability of appropriately-sized spawning gravel was determined by setting up transects perpendicular to the bankfull
channel at 20 meter intervals. Each transect was divided into sections on the basis of the dominant size class (more than 50
% of the surface by area) of the surface material, and the length of each section was recorded. All of the substrate in the
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bankfull channel along the transect was assigned a dominant size class. Spawning habitat availability was calculated as the
percentage of the bankfull channel dominated by material from 8 mm to 128 mm, 8 mm to 64 mm, and 65 mm to 128 mm.

7. Results

The results of the statistical analysis are discussed separately for the differences between the three lithologies and
differences between the gradient and sediment supply sub-groups within each of the lithologies.

7.1 Differences Between Lithologies

Substantial differences were observed in the spawning habitat characteristics between the three lithologics. Spawning
habitat in the sedimentary lithology was significantly different from that of the glacial and basalt lithologies for all six of
the spawning habitat paramneters analyzed. Spawning habitat in glacial and basalt lithologies were significantly different
from each other for four of the six parameters (GMPS, Dy, large spawning gravel and small spawning gravel). For all
three lithologies, each spawning habitat parameter is discussed individually below.

7.1.1 Geometric Mean Particle Size (GMPS)

The most evident difference between the lithologies is the much greater concentration of GMPS values in the range from 0
to 6 mm for the sedimentary lithology coinpared to the basalt and glacial lithologies; 71% of the samples from the
sedimentary lithotogy have GMPS values in this range compared 1o only 19% and 14% for the basalt and glacial lithologies,
respectively, The sedimentary lithology has the smallest modal GMPS category (> 0 to 2 mm) and the glacial lithology has
the largest modal GMPS category (> 12 to 14 mm). The KS tests comparing the distributions resulted in significant
differences (P < 0.01) for all three pairs of possible lithology comparisons.

7.1.2 Percent Fine Sediment (< 0.85 mm)

The most evident difference between the lithologies is that the majority of the samples from the basalt and glacial
lithologies (63% and 65%, respectively) have percent fine sediment values < 18%, while no samples from the sedimentary
lithology (0%) have percent fine sediment values < 18%, The sedimentary lithology has the largest modal percent fine
sediment category (> 60% to 63%). The modal category of the basalt and glacial lithologies is > 12% to 15%. The KS tests
indicated that the distributions of the data for the basalt and glacial lithologies are not significantly different from each
other (P = 0.35) but the sedimentary lithology is significantly different from the other two (P <0.01).

7.1.3 Median Grain Size (Ds)

The most evident difference between the lithologies is the much greater concentration of the samples with Dy, values < 12
mm in the sedimentary lithology (38%) compared to the basalt (0%) and glacial (3%) lithologies. There is also a much
greater concentration of Dyp values = 36 mun in the glacial lithology (71%;) compared to the basalt (6%) and sedimentary
(0%) lithologies. The glacial lithology has the largest modal D5, category (>40 to 42 mm) and the basalt lithology has the
smallest modal Dsq category (>14 to 16 mm). The KS tests comparing the distributions resulted in significant differences
(P < 0.01) for all three pairs of possible lithology comparisons.

7.1.4 Small Spawning Gravel Availability (8-64 mim)

The most evident difference between the lithologies is the much greater prevalence of transects with no gravel (0%) in the
8-64 mm range in the sedimentary lithology (18%) compared to the basalt (3%) and glacial (3%) lithologies. Otherwise,
there are no large differences between the distributions. The modal category of small spawning gravel for the basalt and
glacial lithologies is > 50% to 55% and > 45% to 50%, respectively. The model category for the sedimentary lithology is
0%. The KS tests comparing the distributions resulted in significant differences (P < 0.08) for all three pairs of possible
lithology comparisons.

7.1.5 Large Spawning Gravel Availability (65-128 mm)

The most evident difference between the lithologies is the much greater prevalence of transects with no gravel (0% in the
65-128 mm range in the sedimentary lithology (84%) compared to the basalt (42%) and glacial (36%) lithologies. The
distributions of the data for the basalt and glacial lithologies are very similar, The modal category of percent large
spawning gravel for all three lithologies is 0%. The next most prevalent category is > 5% to 10% for the basalt and glacial

E-4




TFW Monitoring Program Status Report: July 1995-June 1997

lithologies {16% and 11%, respectively) and > 20% to 25% for the sedimentary lithology. The KS tests comparing the
distributions resulted in significant differences (P < 0.01) for all three pairs of possible lithology comparisons.

7.1.6 Total Spawning Gravel Availability (8-128 mm)

The most evident difference between the lithologies is the much greater prevalence of transects with no gravel (0%) in the
8-128 mim range in the sedimentary lithology (16%) compared to the basalt (2%) and glacial (1%) lithologies. The
distributions of the data for the basalt and glacial lithologies are very similar. The modal category of percent total spawning
gravel is > 60% to 65% for the basalt lithology and > 50% to 55% for the glacial lithology. The modal category for the
sedimentary lithology is 0%. The K8 tests indicated that the distributions of the data for the basalt and glacial lithologies
are not significantly different from each other (P = 0.57) but the sedimentary lithology is significantly different from the
other two (P < 0.01),

7.2 Differences Between Gradient and Sediment Supply Sub-groups

Although there were statistically significant differences in spawning habitat characteristics between lithologies, no
meaningful patterns were observed in the data for the gradient and sediment supply sub-groups. Due to small sample sizes
and the large spread of the data, no statistical tests were nsed to compare the distributions of the sub-groups.

7.2.1 GMPS

The GMPS distribations for the sub-groups within each lithology arc quite variable for the basalt and glacial lithologies.
The distributions of these data for the glacial sub-groups are especially broad. The distributions of the sub-group data
within the sedimentary lithology are the narrowest.

7.2.2 Percent Fine Sediment

The percent fine sediment distributions for the sub-groups within each lithology are quite variable for all three lithologies.
In the sedimentary lithology, the distributions of the two high supply sub-groups are generally to the right of the
distributions of the two low supply sub-groups (i.e., they are distributed among categories with larger fine sediment values).
The opposite trend is evident in the basalt and glacial lithologies. Whether these are true trends or just an artifact of the
stream segments sampled needs to be investigated further with additional sampling of other stream segments.

7.2.3 Median Grain Size (Dso)

The Dso distributions for the sub-groups within each lithology are quite varigble for all three lithologies, especially for the
glacial lithology.

7.2.4 Small Spawning Gravel Availability (8-64 mm)

The distributions of the percentage of small spawning gravel (8-64 mm) data for the sub-groups within each lithology are
quite variable for all three lithologies. In the sedimentary lithology, the majority of the transects with no gravel in the 8-64
min size range occurred in the low gradient/high sediment supply sub-group.

7.2.5 Large Spawning Gravel Availability (65-128 mm)

The distributions of the percentage of large spawning gravel (65-128 mm) data for the sub-groups within each lithology are
not as dissimilar as they are for the other parameters. The distribution of the data in the high gradient/high sediment
supply sub-group is different from the others in that it has a smaller percentage of the no large spawning gravel (0%)
category than the other sub-groups in both lithologies. The distributions of the data for the sub-groups in the sedimentary
lithology are all very similar.

7.2.6 Total Spawning Gravel Availability (8-128 mm)

The distributions of the data within the sub-groups are similar for both the basalt and glacial lithologics. The distributions
of the data within the sub-groups for the sedimentary lithology are similar except for the low gradient/high sediment supply
sub-group in which the majority (11 of the 14) of samples with no spawning gravel occurred.
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8. Conclusions and Recommendations

Several conclusions and recommendations can be drawn from the data collected and analyzed in this pilot project. The
statistical analysis indicates that conclusions should be drawn separately for the differences found between lithologies and
the differences found between gradient and sediment supply sub-groups within each lithology.

8.1 Differences Between Lithologies

8.1.1 Conclusions

1. Significant differences were observed among the basalt, glacial, and sedimentary lithologies, with the most persistent
differences observed for the sedimentary lithology. Clearly, lithology type plays an important role in controlling
spawning habitat characteristics.

8.1.2 Recommendations

1. A larger number of segments should be randomly selected in each lithology to verify the result.

2. A wider variety of lithologies within and outside of the three broad lithology categories used here should be sampled to
explore other possible differences between lithology types.

3. Similar results obtained for all six parameters, so it would make sense to narrow down to one or two to reduce sampling
time and effort. Using the parameters for spawning grave] availability would be the best choice for stream segments
randomly selected throughout a watershed. )

8.2 Differences Between Gradient/Sediment Supply Sub-groups

8.2.1 Conclusions

1. No clear patterns were observed in the sub-group data. The small number of segments sampled for cach sub-group and
the simplistic means of stratifying streams by sediment supply may have prevented the detection of meaningful trends,

8.2.2 Recommendations

1. Collect data from a greater number of stream segments for each sub-group, so statistical tests can be run on the data.

2. Develop a more sophisticated system for stratifying stream segments. The system should account for all possible
sources of course and fine sediment in the managed forest environment, including bank erosion, mass wasting and
surface erosion. It should also account for differences in sediment transport and storage in order to effectively stratify
stream seginents. The use of sediment budgeting techniques (Dietrich et al. 1982) should be explored for this purpose.
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