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Executive Summary

Washington Trout has been collecting water typing data since 1996. Water typing
surveys have been conducted in streams as far north as the Nooksack River basin and as
far south as the Columbia River. Data collected during this time had not been entered
into a database nor had data collected prior to the 1996 emergency ruling been identified
from data collected afier the emergency ruling.

In the spring of 2000, Washington Trout was awarded a contract with the Washington
State Department of Natural Resources (DNR) to identify discrepancies and compatibility
between Washington Trout water typing protocols and the Forest Practice Boards Last
Fish/Last Habitat protocol and to consolidate and review Washington Trout water-typing
data points suitable for implementation into Washington Department of Natural
Resources Last Fish/Last Habitat water typing model. The Last Fish/Last Habitat model
is currently being tested and refined for use in delineating type S, F, and N waters.

Washington Trout has collected water typing data under various grants and for private
landowners, often surveying for fish presence rather than location of “Last Fish™ or “Last
Habitat” (LF/LH); therefore, documentation of the “Last Fish” location was not always
required. Although raw data for all of Washington Trout’s water typing surveys are
being submitted under our watertyping consolidation agreement, results reported in this
document refer only to data points suitable for Last Fish/Last Habitat model
consideration.

Protocol Compatibility

We found that the Washington Trout protocols differ from the Forest Practice board
protocol in the following ways:

1) Although Washington Trout crews typically utilize electroshockers in
determining fish presence, visual determinations are also made without using
the electroshockers or in using the electroshocker only after visual
determination of absence.

2) Washington Trout crews routinely go upstream of the “Last Fish” to the
nearest barrier, however, Washington Trout protocol (prior to 2000) has not
required methodically shocking a minimum of 12 pools or ' mile upstream of
the break.

Washington Trout was informed that although the watertyping data collected under
Washington Trout protocol does not follow the Forest Practice Board protocol (FPBP) to
the word, Washington Trout data should be submitted. The Washington Trout dataset
will be compared with datasets following the FPBP to determine if they are statistically

different.



Last Fish/Last Habitat Data

A total of 687 data points were identified; 308 (45%) under Pre-emergency ruling
protocol and 379 (55%) under Last Salmonid protocol. Of the data points identified 200
were Last Salmonid points, and 487 were “Last Habitat” points; 333 or 48% of the
combined Last Salmonid points were collected during the March 15 — July 15 window.

Of the 200 Last Salmonid data points identified, 144 were cutthroat trout (Oncorhynchus
clarkii), 26 rainbow trout (Oncorhynchus mykiss), 9 coho (Onchorhynchus kisuich), 5
brooktrout ( Salvelinus fontinalis), 1 Dolly varden / bull trout (Salvelinus malma), 1
chinook (Oncorhynchus tshawytscha), and 14 unidentified salmonids. The single
chinook (Last Salmonid) was located at a culvert bamrier.

Site Locations

Watertyping surveys conducted by Washington Trout crews encompassed watersheds or
tributaries entering the following eight basins: Nooksack (Hutchinson Cr. tributaries);
Stillaguamish (Deer Cr. Tributaries), Nisqually (Mashel Tributaries), Puyallup (South
Prairie Tributaries), Snoqualmie, Puget Sound, Black River, White River, and Columbia.
A list of all watersheds and tributaries submitted in the water typing dataset along with
associated basins are listed by year surveyed in Figure 1.

Methodology

Last Fish/Last Salmonid - upper extent of fish observed or electroshocked - and Last
Habitat points were determined utilizing surveyor summaries and / or base map
documentation. Data point reference numbers beginning at 1000 were assigned to each
Last Fish/Last Salmonid or Last Habitat point and placed on the water typing field forms.
The field form data along with its corresponding Last Fish/Last Salmonid or Last Habitat
data point reference number was then entered into a Microsoft Access database designed
to consolidate the fields required for the Last Fish/ Last Habitat model with the existing
Washington Trout water typing survey fields. Six data points were reevaluated and
determined to be questionable during the error checking process. These points have been
tagged with a (++) in the comments section of the survey form.

Limitations of the Data

The data entered into the Washington Trout water typing consolidation database were not
collected exclusively for the purpose of collecting Last Fish/ Last Habitat data, and
therefore should be used cautiously with respect to the Last Fish/Last Habitat model.
This is especially true with regard to surveys conducted in 1996 and the first 7 months of
1997 which have last habitat breaks placed at both 12% and 16% gradients. It should be
noted that with regard to Washington Trout water typing, streams surveyed in 1996 and
in January, February or March of 1997, generally followed pre-emergency ruling



protocol with the exception that DNR verbally requested gradient breaks be made at 16%
at some point in 1996. Likewise streams surveyed after July 30, 1997 followed Last
Salmonid protocol. Both protocols were being utilized in the interim period between
emergency ruling training in March of 1997 and August of 1997 when the emergency
ruling protocol was utilized on a continuous basis by all of Washington Trout crew
members.

Additionally, although culvert barriers have been noted on the water typing survey forms,
culverts, which are an impediment, but allow some fish life stages or species to pass,
have not been considered, these culverts could influence fish distribution patterns and
subsequently bias the data. Similarly, because culvert assessments were conducted after
water typing in some drainages, culverts, which were later identified as barriers, may not
have been noted on the survey form. Likewise, some culvert barriers may have been
entered with the Last Habitat data, but missed while entering the Last Fish data.

It is therefore recommended that a query for all culvert barriers on Last Fish and Last
Habitat points be conducted prior to determining the number of culvert barriers. While
this would not totally eliminate the problem, it could reduce the probability of error.
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Quality Assurance Information Report Form

Please see cover lerter for instructions. Answer as many of these guescions
as you can. This is not a test, and not all gquestions need to be answered
affirmatively or in a certain way for a dataset to be included in the model.
The Water Type Committee will review the information on a dataset-by-dataset
basis.

A) Who collected the data?

1)Agency or company. Include address:
Washington Trout
PO Box 402
Dumnll jlanhingggp 98019

2)Principal investigator. WName, professional address, and short paragraph of
qualifications and background.
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F&aF Water Type Committee Hovember i, 1959 Page 2
3) Field survey crews. HNames, short paragraph of qualifications and training
in last fish or last habitat field methodoclogies. Attach additional pages if

rnecegsary.
Pleage see A-1 in Appendix A

B} When and Where was the data collected?

1) Year in which the data was collected. Please use aone year per dataset.

1996 - Pre-Emergencey Ruling Protocal

2) Months in which the data were collected.
April, May, June, July, August, September, November, December

i) Was the data collected in the sampling protecol window (March 15 through July

15} ?
62% - 44 Last Salmonid, afd ‘87 Last Habitat data points were collected

within the March 15 - 'July 15 window.

ii) How would you characterize stream flow during the sampling periocd? (I.e.,
Higher than average flow conditions, Average, lower than average or mixed)

Higher than average. Please see A-2 in Appendix A

1) what basins is the data from? (Use names, and WRIA codes).

Nooksack (Hutchinson Cr. ) -.01
stillaguamish (Deer Cr } - .05
Snogualmie =07
Puynl];up (So0. Prair:.u} --10
HilgUllly IHllhcmj - 11
Peschutes — i nitl i:_":ﬂ

4) Describe the sampling area (basins, watersheds, ownerships, tribal U&hAs) in as much
detail as possible.

Ses7A=3 in Appendix A
C}) Sampling Objectives and Design.

1) Was this data collection effort exclusively for the purpose of collecting last fish or
last habitat data? ¥o.

I1f YES, what was the sampling design?

i} Complete sampling of watersheds, or basins?
ii) Complete or partial ownership sampling? .......
iii) Random sampling? .....

Iiv.'l Othexr? (Explain with attachment)................
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2) Was this data collection effort part of a last fish assessment associated with an FPA
or prospective timber harvest site? No, although water typing was done in collaboration
with the timber industry on streams in So. Prairie. Additionally, some streams were typed
by request from Weyerhauser for validation.

If YBS:
i) Did sampling extend beyond the boundary of the harvest site as necessary to carry the
search 0.25 miles beyond the last fish or last habitat?

ii) Did sampling consistently extend beyond the ownership boundary as necessary to carry
the search 0.25 miles beyond the last fish or last habitat?

If you answer ‘no‘ to either question above, do not submit dataset.

3) Was sampling incidental to other research or assessment cbjectives? Yes

If YEE:

i} Were there aspects of the sampling design that would be considered non-random or
potentially biased for the purposes of last fish or last habitat determination? Please
specify at end of gquestionaire. Yes, Type 3/4 breaks were targeted in some basins. In
addition, the pre-emergency protecal could be biased against Last Habitat Locations as
gradient breaks were set at 12%.

ii} Did sampling target a specific species, elevation, ownership, etc.?
Samplihg did not target specific cwnership, however, wateryping locations were
oceasionally governed by grants.

D) What Field Methodology was Used?

1} Which field sampling protocol was used?

Forest Practice anrd Manual Protocal (Pre-emergency ruling) was utilized with the
following modifications: 1) streams were not methodically surveyed Baydund the break for
a minimum of 12 pools or H‘miia 2) Although Washington Trout crews typically utilize
electroshockers in deturmining fish presence, visual determination of presence are also

made without using electroshockers.
In addition, a 16% gradient break was utilized undexr verbal regquest from the

Department of Natural Resources after fish were found consistently beynnd a 12% gradient
break.

2) What field equipment was used to validate fish present or absence? Electroshocker?
Snorkeling? MNight-time snorkeling? Other?

Electroshocker, Visual identification, or visual, followed by Electroshocking in
the absence of wvisual canfirnltinn

3) Was sampling for fish systematically carried a full 0.25 miles above the last fish or
last habitat?
Ho

If you answer ‘no’, de not submit dataset.

4) How was the last fish or last habitat lccation marked in the field, i.e., monumented
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for future reference? Describe the appearance of the monuments, and where they were
place. Last fish points were not routinely marked; when points were marked they were
marked with flagging, nnbing last fish. Occasionally, date, organization, and surveyors
names were alsc noted on lant !iih fllgging. Break points were marked with an Aluminum
tag and flagging placed on a tree on both sides of the stream, Water Type Breaks, Date,
Organizatién, and Surveyors names were ‘noted on the flagging, only watertype hraakn were
noted on the tags.

5) Were channels subjected to mass wasting in the past decade excluded from sampling or
identified in the field data? If they were identified, how were they identified?
Channels subjected to mass wasting were not excluded from the sampling, however,
Mass wasting is addressed in the field form and Last Fish/Last Habitat points within
these drainages could be agﬁily climinnted It is. poasihle that some dru;nagen whose
geomorphology has hctn~ehangta ovcr time may have been missed during the survey process.

6) In situations where surface flows ended, did samplers make a determination as to
whether there was a break in channel gradient or other feature (headwater lake or
wetland) that would cause surface flow to re-emerge up-stream?

Yeas

7} In situations where last f£ish was determined to be below a culvert, how was this

information recorded?
Culvert barriers were noted on the field form and in the database.

Wwhere these situations discarded from the dataset?

Ho
Were these situations uniquely coded so that these data points could be easily pulled out
of the dataset? Although these situations are not uniquely coded, this data can easily be
yulled out of the dataset.

Was the last habitat protocol applied above the culvert? Yes
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¥} Validation of Field Data.

1) Has the any of the data in this dataset been subjected to replicate sampling or

verification, either within the szame year or in a different year? If the replicate
sample is in a different dataset, describe the location of this dataset. (Replicate
sampling is not a requirement for dataset consideration.}

YES or NO_X_Yes
If yes, please explain how the duplicate samples can be found in the dataset,

or where to find the replicate dataset if they are not included in this
dataset.
Replicate samples where not systematically duplicated, however, occasicnal

duplication ocourred while conducting culvert assessments or upon request.
The replicate dataset is attached or following the original dataset on the

raw data forms.

If yes, Did comparisons with the replicate dataset raise any concerns?

Please explain.
~__Yes, as egpected habitat boundaries were extended on systems revisited

after the emergency rullng was implemanted- In addition,’ nccasionally a last
fish point was extending further up the system.

A"

) F) Data
Management .
1} Attach
Isample of
field data

sheet.

2) Where is the raw (paper copy) data or paper map being kept?
At the Washington Trout Office

3} In what structure is the electronic data being kept (spreadsheet, tabular database,
GIS)? Describe the software, including the version of the software., If none, write

"none’
Microsoft Access 2000 Table.

4) Attach details of data fields and data codes used in the electronic database.

DETAILED ITEM DEFINITION AND CODE EXPLANATION

ITEM: Twp
FORMAT: TYPE: CHARACTER; LENGTH: B

DESCRIPTION: TOWNSHIF AND RANGE THE POINT IS IN. EXBMPLES: TI1S5R05W; TO4R15E
(NOTE: THE USE OF "N" (NORTH) IS NOT NECESSARY. THIS FORMAT COMPLIES

WITH DNE DATA STANDARD FOR TOWNSHIP/RANGE). IF THE TOWNSHIP IS A “"HALF
TOWHSHIE, THEN PLACE THE "5" ON THE END (E.G., T33R41ES)
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ITEM: Sect
FORMAT: TYPE: CHARACTER; LENGTH 2
DESCRIPTION:

THE TOWNSHIP SECTION THAT THE POINT IS IN. EXAMPLES: 05, 01, 15, 32.
(NOTE: PLEASE ADD THE ZERO (0) BEFORE A ONE DIGIT NUMBER) .

ITEM: Survey no
FORMAT: TYPE: CHARACTER; LENGTH: B8
DESCRIPTION:

UNIQUE CODE FOR A PARTICULAR SURVEY OR HYDRO UPDATE MAP.
(EXPMPLES: HUL2, 8W23, WT23).

ITEM: Pt_id
FORMAT: TYPE: NUMERICAL, LENGTH 4

DESCRIPTION: USER-DEFINED POINT IDENTIFICATION NUMBER; WE SUGGEST THAT THE USER
NUMBER THE POINTS INCREMENTALLY WITHIN A SPECIFIC SURVEY, SURVEY FORM OR HYDRO

UPATE FORM.

ITEMS: SPONSOR
FORMAT: TYPE: CHARACTER, LENGTH: 16

DESCRIPTION: THE MAME OF AGENCY, GROUP, TRIBE OR COMPANY THAT IS CONDUCTING
THE SURVEY. (EXAMPLES: WEYCO; DNR; WATROUT; WF&W; ETC.)

ITEMS: Date
FORMAT: TYPE: DATE: YYYYMMDD, LENGTH: B
DESCRIPTION: DATE THE SURVEY WAS CONDUCTED.

Note: spreadsheets and info may use a different date format.
Please check and make sure any arcview conversions conform to above format.

THE FOLLOWING ITEMS (FIELDS) HAVE CODES AND CODE DESCRIPTIONS

ITEM: Protocol
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FORMAT: TYPE: CHARACTER, LENGTH 4

DESCRIPTION: FPROTOCOL OF FISH SURVEY

CODE CODE DESCRIPTION

LFH LAST FISH HABRITAT

LF LAST FISH

LS LAST SALMONID

PRE PEE-EMERGENCY RULE PROTOCOLS
UNK UNKNOWN

ITEM: Pt_type
FORMAT: TYPE: CHARACTER, LENGTH: 4

DESCRIPTION: THE TYPE OF POINT REPRESENTED UNDER THE SPECIFIED PROTOCOL.

CODE CODE DESCRIPTION
LFH LAST FISH HABITAT
LF LAST FISH

LS LAST SALMONID

ITEM: Bnd_type

FORMAT: TYPE: CHARACTER, LENGTH: 2

DESCRIPTION: PHYSICAL PLACEMENT OF POINT (MEEDED FOR MODELING PURPOSES) .

COCE CODE DESCRIPTION
A MID-CHANNEL END OF HABITAT
B CONFLUENCE POINT (NON-FISH-BEARING STREAM LATERALLHY

INTERSECTING A FISH-BEARING STREARM)

c TRIBUTARY JUNCTION (TWO OR MORE NON FISH-BEEARING STREAMS
JOIN TO FORM A FISH-BEARING STREAM

ITEM: End_type
TITLE: END TYPE OF FISH POINT

FORMAT: TYPE: NUMBER; LENGTH: 2
DESCRIPTION: THE REASON FOR THE PLACEMENT OF END POINT.

CODE CODE DESCRIPTION
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1 NATURAL END (BND _TYFE B,C OR SIZE RELATED, (WIDTH/BASIN SIZE)
2 GRADIENT RELATED (e.g., WATER FALLS)

3 LARGE WOODY DEBRIS (LWD)

4 ROAD CULVERT

- MASS WASTING EVENT (LANDSLIDE)

6 BEAVER DAM or other NON-PERMANENT DAM

7 OTHER DAM (PEEMANENT)

B WATER QUALITY LIMITER

9 NONE

10 UNENOWN

ITEM: Det_met

FORMAT: TYPE: NUMBER; LENGTH: 2

DESCRIPTION: METHOD USED TO DETECT POINT

CODE CODE DESCRIPTION

1 ELECTRO-SHOCKING

2 DAY SHNORKELING

3 NIGHT SNORKELING

4 VISUAL OBSERVATION

ITEM: Comment
FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMBORTANT INFORMATION ABOUT THE DATA POINT
OVER AND AEQVE THE CODING INFORMATIONS)

ITEM: Comment
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FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
CVER AND ABOVE THE CODING INFORMATION
§) Where is the electronic copy being kept?

On Washington Trout's Document Server.






Curriculum Vitae
Stephen C. Conroy, Ph.D

Address: 10624 165th St

Renton WA 98055
Telephone: (425) 277 7868 (home)

(425) 788 1167 (work)
email: watrout@eskimo.com

Undergraduate Degree: B.Sc. with Honours, 1980. University of Aberdeen,
Scotland, UK. Major: Biochemistry

Graduate Degree: Ph.D. 1984. University of Aberdeen, Scotland, UK.
Field of study: Enzymology

Employment History:
University of Aberdeen, Scotland, UK. Research Assistant. 1980-1984

University of Colorado, Denver, CO. Research Fellow. 1984-1985

Case Western Reserve University, Research Associate. 1985-1987

Cleveland, OH.

University of Washington, Seattle, WA. Senior Fellow. 1987-1992

Fred Hutchinson Cancer Research Center,  Staff Scientist. 1992-1995

Seattle, WA.

Washington Trout, Duvall WA. Science/Research 1996-present
Director

Editorial Positions

Manuscript reviewer, "The Journal of Biological Chemistry" 1985-1987.
Manuscript reviewer, "Biochemistry” 1987-1994.
Manuscript reviewer, "Washington Trout Report” 1996-present

Grant Awards

Weiss Creek Restoration and Deer Creek Stream Typing. $300,000 from Washington
Jobs For The Environment Program (JFE 9809)

North Fork Stillaguamish Engineered Log Jam Project. $160, 127 from Washington
Department of Fish & Wildlife.



Griffin Creek Restoration. $49,600 from Natonal Fish and Wildlife Foundation.

Skykomish Culvert Inventory & Analysis. $44,500 from Washington Department of
Transportation.

Weiss Creck Demonstration Project. $40,000 from Snohomish Watershed Basin Work ’
Group.

Salmonid habitat identification/stream typing project. $33,200 from King County Water
Quality Block Grant

Stream Typing and Culvert Analysis. $30,000 from the Bullitt Foundation.

Stream Typing and Culvert Analysis. $10,000 from the General Services Foundation.
Stream Typing and Culvert Analysis. $10,000 from the Horizons Foundation.

Stream Typing and Culvert Analysis. $5,000 from The Trout and Salmon Foundation.

Cherry Creck Riparian Restoration. $3,000 from Stlly-Snohomish Regional Fisheries
Enhancement Group.

Tolt steelhead molecular genetics project. $250 from Puget Sound Flyfishers
Tolt summer steelhead monitoring project. $250 from Puget Sound Flyfishers

Typical Responsibilities

Supervised up to eight field biologists performing stream typing across the Western
Cascades and in the Lower Columbia. Obtained grants and contracts for stream typing and
in-stream restoration projects, published technical reports, supervised budgetary
requirements, participated in technical committees. Taught stream typing courses to
TFW partners and consultants. Participated in snorkel surveys and electrofishing surveys.
Experienced in non-lethal tissue sampling from fish for DNA analysis.

Coordinated culvert inventory and analysis projects, analyzed data, maintained databases
and prioritized projects for restoration. Participated in formal training courses regarding
culvert assessments and helped refine class materials and content.

Project manager for in-stream restoration in Weiss Creek and Griffin Creck. Projects
involve permit acquisition, channel construction, LWD placement, riparian planting and
fencing, and public outreach and education. Delivered oral and written reports to grantors

and agencies.
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Conroy, S.C. Molecular Biology Comes to the Tolt. Washington Trout Report (1996)
Conroy, S.C. Habitat Lost and Found; Part 2. Washington Trout Report (1997)
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Plasma or Androgen Binding Protein of Human Testis (SBP/ABP or SHBG/ABP).

n and Preliminary Characterization of the Recombinant Protein.” FEBS Letts.
299 23-27 (1992).
Conroy, S.C., Hart, C.E., Perez-Reyes, N., Giachelli, C.M., Schwartz, S.M.,

McDougall, J. K. "Characterization of Human Aortic Smooth Muscle Cells Exgre i
HPV16 E6E7 Open Reading Frames." American J. of Pathology, 147 753-762 ﬁ;})‘fﬂ.

Conroy, S.C., Morales, T.H., Stuart, K. "Partial Purification and Characterization of a
Terminal Uridyl Transferase from Leishmania tarantolae.” Manuscript in preparation.



Bonin, L, Tedford, K., Perez-Reyes, N., McDougall, J.K. & Conro gom C. "Gene
in extended h.t'c-spa.n human smooth muscle cells derived atherosclerotic

plagque.” In press.

Contributed Papers

Conroy, 5.C. “Binding of Substrate to 3-Phosphoglycerate Kinase.”
Scottish Protein Society, Aberdeen, Scotland. 1982.

Conroy,S.C. “Sequence, structure and Activity of 3-Phosphoglycerate Kinase” Scottish
Protein Society, Stirling, Scotland. 1983.

Merrick, W.C.; Conroy, S.C.; Dever, T.E.; Brabanec, A.M.; and Owens, C.L. “Protein
Synthesis Factors That Interact With RNA And Nucleotides.” FASEB J 1988,
Washington, D.C.

Perez-Reyes, N., Conroy, S.C., Halpert, C.L., Smith, P.P., Benditt, E.P., McDougall,
J.K. "Immortalization of Primary Human Smooth Muscle Cells." FASEB J §:A1032,

1992,

Conroy, S.C., Hart. C.E., Perez-Reyes, N., McDougall, J.X. "Pheno
f.'gmch:nzanon of Immortalized Vascular Smooth Muscle Cells." FASEB J 1:A758,
1993.

Scatena, M., Conroy, S.C., Tedford, K. & McDougall, J K. "Increased ubiquitin
cx%rusiun in human atherosclerotic plaque-derived smooth muscle cells." FASEB J.

Conroy, 5.C. "Habitat Lost and Found" 1st Annual Wildlife Congress. Washington
Department of Fish and Wildlife. January 1997.



Experience:

1994-Present

1992-Present

Mary Lou White
2905 Birchwood
Bellingham, WA 98225
(360) 671-8839 i

Field Biolo _FistfPrujccl‘. Manager
Washington t =« Duvall, Washington

+ Crew leader and field biologist for fish habitat assessments,
stream typing, scientific data collection, culvert assessments,
riparian planting and monitoring, 1994-present.

» Project manager for culvert replacement, stream channel
restoration, road abandonment, and riparian revegetation grant
projects leted in 1996 & 1997; combined worth of grants
over $500,000. Supervised 30 people, including five contractors
working simultaneously on six abandonment and three
restoration projects.

+ Additional responsibilities include the following: (1) documenting
and entering data; (2) ‘”ﬁﬁg contracts; (3) ogumm
(4) writing quarterly and reports; (5) instructing mstmnun
and culvert assessment workshops.

Owner/Hydrologic Technician & Environmental
Consultant + Bellingham, Washington

ntative clients: Washington Trout, Water Resource
Consulting, Puget Power, Joanne Greenberg (N-SEA).

Assist hydrologic consultants in gathering, documenting and
presenting information for impending watershed projects.

+ Determine flow line estimates for application in determining time-
of concentration.

« Research private landowner water rights.

* Using S.C.S. method, time-of-concentration and curve number
assignments, calculate mnoff flow from an urban watershed.

» Utilize aerial photos to determine land use activities.

+ Measure lateral movement of channels based on aerial photo
interpretation.
+ Planimeter or digitize basins and sub-basins.

+ Use maps, Quattro Pro, Excel, WordPerfect, Microsoft Word, or
R-base, to document data or assemble reports.

« Conducted Wellhead Protection Program for Everson, WA.



1991-1992

1989-1990

1984-1989

+ Fisheries Technician » Center for Streamside Studies -
University of Washington, Seattle, Washington.

+ Timber/Fish/Wildlife ambient monitoring; collected data on
stream discharge, bankfull width and depth, gradient, fish habitat,
mass wasting, valley bottom and riparian characteristics.

+ Established photo points for long-term monitoring of stream
channel changes.

» Used scantron for data documentation.

Hydrologic Technician » U.S.F.S. Mount Baker Ranger
District » Woolley, WA.

« Assisted in layout and preparation of watershed/fisheries habitat
improvement projects; monitored completed projects by recording
graphics and establishing photo points.

+ Created a stream file monitoring guide.
+ Assisted in spotted owl surveys.

Forestry Technician « U.S.F.S. Fernan Ranger District « Coeur
d’Alene, Idaho.

* Project supervisor - Fish habitat improvement structure
installations; watershed inventories; coring and embeddedness

surveys.

+ Inventoried system and non-system roads; drainage map
with culvert and road erosion site locations; documented problems
and prescribed solutions.

« Arranged and assembled district watershed atlas for 62 stream
drainages.

* Collected water samples and stream flow measurements;
electrofished and snorkeled.

« Created a Future Fish Habitat Improvement Guide.

 Conducted field studies and documented data for fish habitat, elk

browse, piliated woodpecker range management and watershed
inventones.

i =

« Assembled historical information for G.IS. input.

« Served on initial attack crew for wild fire suppression.

L1



Skills:

Training:

« Computer: Microsoft Word, WordPerfect, Excel, Quattro Pro
and Quicken. )

« Habitat Assessments: All modules of TFW methodology, or
Hankin & Reeves. TFW quality assurance qualified.

« Stream typing: DNR certified.

« Surveying: Stream profiles (longitudinal or cross section),
culvert assessments, or road abandonment.

+ Aerial Photo Interpretation.

* Equipment: Compass, clinometer, planimeter, McNeil sampler,
electroshocker, increment borer, flow meter.

+ Timber Fish Wildlife Ambient Monitoring Wotkshops 1994-97
+ Stream Typing Emergency Ruling workshop, DNR 1997

* 319 Grant Request Workshop, 1997

Culvert College, Washington Trout, 1995

CPR, 1993, 1994

« Effective management, U.S.F.S. 1988

« Defensive Driving - U.S.F.S. 1984-89

» Baci to Basics - Compass & First Aid Training, 1989

« Fire Suppression & Saw Training, 1984, 1985.

= Recognized for significant contribution to the success of the Mt.
Baker Ranger District Fisheries & Watershed Program during the
1989 field season. :

« Awarded Certificate of Merit and Cash Award for extra effort and
positive attitude in data base input and maintenance of fisheries,
habitat database on Fernan District and for outstanding effort and
high quality road condition inventories and work on the watershed
road inventory database.



Education:

June 1994

May 1979

References:

Bachelor of Science
Western Washington Univeristy, Bellingham, WA
Major: Watershed Studies; Minor: Biology.

Associate of Arts
Lincoln Land Community College, Springfield, IL.

Relevant courses:
Water resources, soils, stream ecology, hydrology, water quality,
fluvial geomorphology, ichthyology, watershed management,
limnology, entomology, botany, biometrics and biology.

Kurt Beardslee, Executive Director
Washington Trout, Duvall, WA (425) 788-1167

Steve Conroy, Ph.D. Science/Research Director
Washington Trout, Duvall, WA (425) 78-1167

Karen F. Welch, M.S,, or Peter Willing, Ph.D., Hydrologist

Water Resource Consultants
1903 Broadway, Bellingham, WA (360) 734-1445

Robin Sanders, Hydrologist
Olympic National Forest, 1835 Black Lake Blvd. SW, Olympia,
WA (360) 956-2433

Ed Lider, Fisheries Biﬂl?ﬁst
Fernan Ranger District, Coeur d’ Alene, Idaho (208) 752-1221,

664-2318

Caroline Hidy, Fisheries Biologist
2695 Highway 200, Box 212
Trout Creek, KIT 59874, (406) 599-2714.



Education:

Teaching
Experience

Work History

Skills

David Crabb

17425 Turtle Lane

Bow, WA 98232
phone: (360) 724-4902

Master of Science in Geography with Planning
Western Washington University, Bellingham, Washington 1985.

Secondary Teacher Certification (Social Studies)
Western Washington University, 1982

Fifth Year History, San Diego State University, San Diego CA, 1973

Bachelor of Arts in History, Grove City College, Grove City PA, 1971

Graduate Teaching Assistant in Physical and Human Geography,
Western Washington University, Bellingham, WA 1984-1985

Substitute Teacher grades 7-12 in Sedro-Wooley, Burlington-Edison,
Mt. Vernon and Arlington school districts 1982-83

1994-present: Washington Trout, Cuvall, WA. Watershed
analysis water typing, fish habitat restoration, riparian protection and
revegetation.

1976-present: Forest Contractor, providing tree planting and inventory
survey skills for reforestation, forest management plans.

1977-1978: Scott Paper Company, Hamilton, WA . Reforestation, pre-
commercial thinning.

1974: Whatcom Falls Park Fish Hatchery, Bellingham, WA. Hatchery
maintenance, landscaping and rockeries.

All aspects of reforestation, crew leadeership and training, culvert analysis,
stream typing, rockeries.



Training

Personal Data

Culvert assessment, water typing methodology, electrofishing, habitat
surveying, spawning surveys, riparian revegetation, salmonid
identification.

Bom 1949, married, two children, health excellent, take plmure in all
family-oriented activities, m:pecm]ly backpacking and camping, gardening
and basketball. Interested in reading and stewardship of the environment.



Bill McMillan

best known as an author and master of fishing for steelhead trout using dry
lines, Bill McMillan has devoted the greater part of a lifetime to fishing Northwestern rivers
and sharing the enchantment of the experience through the written word and public
speaking.
McMillan has authored numerous articles in Salmon Trout Steelheader magazine,

Wild Steelhead and Atlantic Salmon magazine, and many others. His book Dry Line
Steelhead has been described as “a graduate course in steelhead fly fishing.” Most
recently, McMillan spent two seasons on Russia’s Kamchatka Peninsula as resident camp
director for the joint Russian/American scientific expedition coordinated by the Wild

Salmon Foundation.
For 40 years, McMillan’s attention has been focused on ﬁwéhgh:ufmld

salmonids, particulariy re competition with hatchery-raised fish and the decline of
their habitat’s quality and availability. Concemns he raised decades ago regarding threats to
mldsa]mmﬂshavcallhmnsubsmmmd and vindicated. His extensive and field

% have filled a gap in statistics that the Washington State Department of Fish &
ildlife never kept, and he is widely quoted in academic fisheries papers.

An interationally esteemed author on conservation, fish, flyfishing and nature
topics, he served on the Gifford Pinchot Forest's Spotted Owl Citizen’s Advisory Board
from 1989-1990 and on the Washington Department of Wildlife's Fishery Policy Task
Force from 1990-1993,

McMillan, a founding board member and past President who has served on
Washington Trout’s board for all but two years, studied fisheries, English and philosophy
at Clark College, University of Washington, Portland State and Central Washington.

He co-founded the Clark-Skamania Flyfishers in 1975 and initiated spawning surveys in
1979 and snorkel surveys in 1983 on several rivers in Southwest Washington. An carly
and ardent conservationist, he has spent a lifetime advocating for the wild fish.



o

JOHN E. MEANS RESUME OF QUALIFICATIONS
2710 114th Way S.W.
Olympia, Washington 98512 i (2046)—-956-9183
OBJECTIVE WATERSHED ANALYSIS TECHNICIAN

" EDUCATION:

EXPERIENCE: . . . .

CULVERT ANALYSIS TRAINING _
HashlngtnnﬂTrnut, Duvall , WA 1994

EDLLEEE COURSE HDHK -
South Sound Commmunity College =
Olympia, WA 1994

Everett Community College, Everett , WA 1983

HIGH SCHOOL
Juanita High Bchool, Kirkland, WA 1977

Field Service, research and data collection,

o
o Computer applications and hardware support -
o Installation management, procurement, layout 2
o Provide liaison between customers and company,
) follow up, solve problems and ensure customer
satisfaction. Customer training and support.
o Performance of a wide variety of mechanical
'"“electrical and construction skills. - ,
. EMPLOYMENT HISTORY S - . 7
.June 1988 Washington Stata Dept of Fisheries. A '
Wild Salmon Production and Survival Evaluation Frngrnn. e

e, Tee .
br o o It oy

-to ‘present

This program has measured wild coho-smolt prudu:t:nn, harvest
and escapement through trapping and coded wire ;aqqxng of, ;-

lj;uvenilnt 1n various river' systems. During the—l??E;;nd 1994
._' coho smolt ‘migration periods I was stationed at thé Bingham
< anak ( Satsop River ) trap facility and the §kag1t River, .

trap in 1992, Epecxfi: dutill vere, 24 hour trap. nparlt;nn,_
species 1dentif1:ltinn { vertebrate and 1nvertlbrlte ) Land e

-:\Enun-rntinn, r-cordlng of catch and tagging dltli mndud wire

‘tagging, length frequencies of salmonids, specimen Al T
prEIEFVItiuﬂ and physical measurements of stream. cnqd;t;nnl,
ie. Lux, stream height, TSS sampling, Imhoff cone and =~ ~ .

temperature. I was also responsible for establishing the
protocol for safe and efficient fish handling procedures.
During this time I was also a member of the NATURES team and
provided the same services to this WDF and NMFS research
project. Being stationed at this location allowed me the
opportunity to observe and study the stream n:nuystnm-uh;:h

" | was of great personal interest.



L

WDF. Harvest Management, Soft Data Unit. -
" From 1998 thru 1993 during the commercial fishing season (
July to Jan ) I was responsible for monitoring commercial
salmon catch data, ensuring accurate principle data sources,
summarization and processing data for the Auxilary Fish Catch
-Record System that is used for in-season harvest management .
I was also responsible for biological and catch :ﬁrrnctlnps
" in processed data in the Prime computer =y=tea files. The iob
- required a thorough knowledge of the commercial. fishinq e -4
industry, salmon stock composition and run timing. Dur unit .
was also responsible for PC hardware and software 5uppurt fpr .
the harvest management division. At this time/ I alse _ = .77
participated in Puget Sound purse seine test f1sh1ng,;1n ¢
"'which 1 performed G651, fecundity, scale and catch :nmpus;tidn
. sampling. During slow parind- of commercial fishing I was =
_tharged with finding and sampling little known sport _ “'7 .
~ fisheries on-the_beaches and estuary’s of South Puget Sound- ;%

! ¥ and Hnnd Canal.

S

HDF Puq-t Sound Epurt Enphaiis Sampling..
As a Sport Sampler in 1989 and 1998 I conducted ;nterviewﬁ

with sport salmon anglers on Puget Sound and the Straight of
 Juan de Fuca, recording angler catch, effort and biological
~data. Scale 5amp11nq and coded wire tag recovery were zlso 5
_performed. -~

Related volunteer experience.:

South Sound Fly Fishers, Director.
The following is a list of activities and accomplishments

which I have been involved with that are combined efforts of
the So. Sound Fly Fishers and Washington Dept of Fish and
Hlldlifl.

1 was lead person for a cooperative project with WDFW doing a
creel census on the South Fork Toutle River during the Feb- -
March wild winter steelhead f;shurv in 1993 and 1994.

I am the S5FF representative on the citizen advisory
committee to WDFW's Wild Salmonid Policy meetings.’

Conducted electro-fishing projects on the North Fork Toutle
~ and Green River tributaries in cooperation with WDFW for five
i consecutive years, establishing base line data of juvenile
, wild salmonid populations and stream habitat analysis.

Began work on a Sea-run Cutthroat Trout Bibliographic 5

Database. This work has received wide support from

conservation, sport, and government organizations. It is
' expected to be a 3 year project.

Participated in snorkel survey’'s in the Tolt, Washougal and
Wind rivers in conjunction with Clark—-Skamania Fly Fishers

and Washington Trout. These surveys are to continue baseline
data of wild summer steelhead populations in these rivers. _



&

Dec. 1982 , Cutting Edge Floor Covering o
to June EB As part owner of Cutting Edge Floorcovering I had many =
el . responsibility’s in the cperation of a small business. Con—

v ' tract commercial floorcovering of large office buildings. such

‘4 %+ as the Columbia Center, Century Tower, etc. provided the - -~
% s, ”hU5ihﬂﬁE base. My specific duties included, sales, small - -\ ¢ s
_ Nl bu;;nens*hinigemant blueprint takeoffs, materliln i -
; " ,estimations, procurement and layout. A thorough undnrstanding
L5 & ,“'nf floor covering technologies and building construction <

: techniques were also required. Coordination of workspace,
. material transport and time scheduling between the prime 8
e wkn contractor, sub-contractor’s and my crew was done on a da;ly
- - basis to achieve timely completion of the job and assure
g, 1€u5tuntr satisfaction.
Jan. 82 * . Design Interiors
to Dec. 82 ~Floorcovering installation apprentice. Assisted and installed
all types of commercial floorcoverings in new construction
and renovation of large office buildings in downtown Seattle

eb. 79 Seattle Industrial Controlled Heat o
to Dec.B81 Seattle Industrial Controlled Heat was a company that
. specialized in the manufacture of portable industrial heat
treating and stress relieving equipment. My position with
them was essentially two fold. As a shop electrician/mechanic
my duties involved welding, fitting, and mechanical
fabrication of the equipment. I also participated in the
schematic drafting and design and the subseguent electrical
wiring and installation of the equipment. We aleo provided
2 nationwide heat treating and stress relieving service of
industrial apparatus in oil refinery's, shipyards,nuclear
* : plants, etc. As a field service technician i1 would travel -
with the equipment to the site for installation which
included wiring and any trlinlng required by the
customer.
During this tlml I held a limited industrial electricians

lltﬂnﬁﬂ- T

b

Personal Data: Married, 3 children, excellent health.
'Hobby: Fly fishing for salmon and steelhead. -

L

Personal and professional references are available on reguest

[}
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DENNIS 0. BROWN

15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498
(206) 588-1794

April 2, 1996
TO WHOM IT MAY IT CONCERN:

This is a work history of Dennis O. Brown.

WORK HISTORY

Sept. 6, 1995 to Bates Technical College (GPA 95%)
Feb. 20, 1996 Long-Haul Trucking Program

South Campus

2201 South 78th Street

Tacoma, Washington 98409-5847

(206) 596-1753

(Sharon Wade)

Nov. 93 to Witcraft & Swope Contract Cutters Timber Faller
Aug 95 7901 Holiday Valley Ct. NW $30.00 per. hr.
Olympia, Washington 98504
(360) 866-9110
(Steve or Marti Witcraft)

Mar. 88 to #208 Shake & Shingle Griffiths Inc. Everything From Truck
Nov. 93 PO Box 208 Driver to Millwright
Moclips, Washington 98562
(360) 2764640
(Amnette Griffiths) \

Feb. 85 to Pearson Forest Products Everything From Truck
Mar. 88 Molips, Washington 98562 Driver to Millwright
(Out of business/no phone)



DENNIS 0. BROWN

15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498

(206) 588-1794

April 2, 1996

TRUCKS DRIVEN
Straight Trucks, Tandum and Single Axles, Hydraulic or Air Brakes.

Flatbeds, Dump Trucks, GI Duce and a Half, Geophysical Vibrators (6 x 6 on
and off road), Buses.

Tractor Trailer: Semi-dumps, Flatbeds, Vans, and Doubles.

EQUIPMENT OPERATED
Most types and brands anm‘idl.ﬁn Front-end Loaders, Loggstackers, Cats, and
Lumber Carriers.
RELATED WORK
Maintenance Mechanic on equipment operated, (Trucks and Loaders, etc...)

Industrial Millwright, including Welding and Maintenance Mechanic for Shake and
Shingle mills, Sawmills, and other production type sites.

Electrician: Commercial, Industrial, and Residential.

I have also been superintendent, manager, and foreman for companies that I have
worked for in the past.



Education &
Training

Specialized
Training

Streamtyping
Experience

Frank Staller
16 Malone Hill Branch Road
Elma, Washington 98541
(360) 482-2960

St. Benedict's High School, Chicago, Illinois, 1974 diploma.

DeVry Institute of Technology, Chicago, Illinois, Electronics
Technician degree, 1976.

Grays Harbor College, Aberdeen, Washington, Environmental
Services Contracting Certificate 1996.

Northwest Indian Fisheries Commission, TFW Monitoring
Training Workshop, 1997.

Department of Namral Resources & Quinault Nation: DNR
Sg;_?m Typing Updated Rulings & Electroshocking Workshop,
1997.

Power Squadron boating course; U.S. Forest Service forest

fire raining; defensive driving certificate; First Aid and CPR;
Hazmat Awareness Level;, Swiftwater First Responder; Swiftwater
Boat Rescue; Wilderness Survival, Wildemess First Aid, Helicopter
I evacuation, safety and man-tracking, and culvert analysis.

Wuhilzamn Trout, P.O. Box 402, Duvall, WA 98019

Scientific Field Technician: Three years of stream surveying,
using maps and compass to report on condition of streams
related to fish presence, barriers and condition for re-typing
classification. I submitted reports and vpgraded maps after
streamtyping. I also did culvert analysis on Type 3 waters.

I worked on road closure and culvert replacement projects,
operated pumps, assisted in surveying and stream monitoring.

Washington Department of Fish & Wildlife, Montesano:

Stream surveyor using maps and compass to collect information on
streams related to fish presence and barriers for stream type
verification.

Self: yed timber salvage contractor: Eight years subcontracting
cedar salvage through Weyerhaeuser and other private landowners
to salvage down and dead cedar logs for roofing material. I ran
chainsaw, graded blocks and partook in helicopter logging
operations. We cut down dead fir logs into cants with portable
chainsaw mill and flew them out with helicopter assistance.

Timber Faller: For six months I felled and bucked timber for private
landowners for partial and clear-cut operations.

Forestry technician for USDA Forest Service, Quinault, WA for
four nine-month seasons: set up logging areas by traversing
boundaries, surveyed for new roads, prepared profile surveys,
assisted in cruise plots and marked trees, plus assisted in ransient



Volunteer
Activities

survey of national forest boundaries, placing section comer markers
and marking bearing trees.

Other work has included two seasons as a fire crewman, three years,

Mmkmcﬂmm g, experience planting and thinning
trees, building and taining the Quinault trail system plus two
years as electronic technician.

gﬁsﬂmm&m.mmu%m &rﬂmﬁonwuﬂd
Project, Washington Department o ildlife elk
relocation project plus oak habitat mapping.

]



General
Summary

Streamtyping
Experience

Experience

Education

References

Gregory E

rﬂl I'adﬁc
Hoquiam, Washington 98550

360-533.2058

20 years' ex mpmnonsmqmgmﬂhmﬂlmulmd
physical skills to ensure productivity and safety

mrﬂﬁm&g : iugcwﬂhmﬂmmmd

ision. My vari experiences ate willi

ability to learn.

Wuhmgtmhwt.nuﬂll.WA. _Ihave taught stream typing to

mwnndT'FW in restoration projects

mcnlvm and replacement, and

mﬁﬁcdlufu-wm;mnnou:mdfunm

Tﬂvi:Ynung.O]ynpil(mhmt).

I have ru-fnmul for the Washington Department of
Na Resources, Ol Office, Aberdeen, WA, the
Dcpmntufﬁsh& at Montesano, WAandstmmtyping
plus tree planl:lng for Weye.rhaauscr I have more than three years'

in streamtyping.

Heavy equipment operator
m

Snpcnis;ry

Watershed Restoration

g:lnn:ton State University survey class, Adopt-A-Stream, Everent

Grays Harbor Co Aberdeen, Washington: Watershed
Hlil];ﬂ&'dﬂlmllwﬁ

t of Natural Resources wetland verification class, Forks,
WT

Hoquiam High School, Hoquiam, Washington.
Available upon request.
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price for a changing worfd

Historical Streamflow Daily Values Graph for
S.F. Nooksack River Near Wickersham, Wash.

(12209000)

5.F. Mooksack River Near Mickershan, Mash.
Station Munber: 12289888
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.

.../hist.cgi?statnum=12209000&bdate_month=01&bdate_day=1&bdate_year=1 mm_mumh-lm_da;mﬁm 1
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cience for & changing world

Historical Streamflow Daily Values Graph for
N.F. Stillaguamish R. Nr. Arlington, Wash. (12167000)

N.F. Still R. Wr. Arlington, Hash.
Station : 167088
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Legend: —— Discharge, in CFS
—— Estinated Discharge, in CFS

Some stations have red data points. These represent days for which data were estimated, rather than recorded.

Force this graph to be redrawn I Why vou might press this button

.../hist.cgi?statnum=12167000&bdate_month=01&bdate_day=01&bdate_year=1990&edate_month=12&edate_d1/16/01



Historical Streamflow Daily Values Graph for
North Fork Tolt River Near Carnation, Wash.

(12147500)

North Fork Tolt River Mear Carnation, Hash,
Station Nunber: 12147568
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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yence for s changing world

Historical Streamflow Daily Values Graph for
N.F. Stillaguamish R. Nr. Arlington, Wash. (12167000)

:w R. Wr. Arlington, Hash.
35688
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. Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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Historical Streamflow Daily Values Graph for
South Prairie Creek At South Prairie, Wash.

(12095000)

South Prairie Creek At South Prairie, Hash.
Station Mumber: 128658080
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Some stations have red data points. These represent days for which data were estimated, rather than recorded. |

.../husecgi?statnum=12095000&bdate_month=1&bdate_day=01&bdate_year=1990&edate_month=12&edate_da'1/16/01



Historical Streamflow Daily Values Graph for
Mashel River Near La Grande, Wash. (12087000)

Hashel River Mear La Grande, Mash,
Station Munber: 126887888
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.

"SR Force this graph 1o be redrawn SRP| why you might press this button

cgi?statnum=12087000&bdate_month=1&bdate_day=01&bdate_year=1990&edate_month=09&edate_da'1/16/01
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Historical Streamflow Daily Values Graph for
Deschutes R At E St Bridge At Tumwater, Wash

(12080010)

Deschutes R At E St Bridge At Tumuater, Mash
Station Munber: 12068018
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(WRIA - 01)

Nooksack Basin (Hutchinson Creek / WRIA 010310)

Basin Description -Washinton Trout’s water typing surveys encompassed only the
tributaries entering the Hutchinson Creek drainage which were likely to be upgraded to
type 3 waters. Hutchinson Creek, located near Acme, WA, is the largest watershed in the
lower eight miles of the South Fork Nooksack. Its tributaries are characterized by
stretches of low to moderate gradients in their lower reach (1 — 12%) with moderate to
high gradients (12% - > 50%) in the middle to upper reaches. Riparian areas along the
mid to upper reaches of the Hutchinson Creek tributaries are dominated by abundant to
moderate stands of mature second growth, 8 to 30" in DBH, conifers - Western Hemlock
and Douglas-fir, with smaller intermittent stands of Western Red Cedar and Spruce.
Deciduous species, Alder, Cottonwood, Vine Maple, Big leaf Maple and Salmonberry
dominate the lower reaches near the mainstem of Hutchinson.

Salmonid Utilization — Several unidentified salmonids were noted in the washington
trout water typing data for the Hunchinson creek tributaries. Washington Trout crews*
identified only cutthroat trout (Oncorhynchus clarki) and brook trout (Salvelinus
fontinalis), during their surveys of the Hutchinson Creek tributaries, however, Chinook
(Oncorhynchus tshawytscha), coho (Oncorhynchus kisutch), Pink (Oncorhynchus
gorbuscha), chum salmon (Oncorhynchus keta), and rainbow trout (Oncorhynchus
mykiss) have been known to utilize the Hutchinson Creek mainstem. Although the
Washington trout crews could not positively identify them as such, it is possible that one
or more of the unidentified salmonids are of the salmonid species known to be in the
mainstem.

Ownership — The upper watershed, surveyed by Washington Trout Crews, is state land

owned by the Washington Department of Natural Resources. A small portion of land
also surveyed, located in the lower reaches of the tributaries coming directly off of the

mainstem Hutchinson, is privately owned.



WRIA =01 )

SOUTH FORK NOOKSACK
Deming Area

This section covers the lower 13 miles of South Fork
Nooksack River plus 16 tributaries thar enter this reach
adding nearly GO linear stream miles. The area is locared
abour 15 miles east of Bellingham in west-cencral Whatcom
Councy. Access is via the Me. Baker Highway and the Valley
Highway berween Deming and Wickersham.

Stream Description

From Saxon Road bridge northeast of Wickersham the
South Fork winds northwest 6 miles o just below the small
community of Acme, then north about 7 miles to its conflu-
ence with the mainstem MNooksack (.M. 36.6). Principal
tributaries include Saxon, Hutchinson, Jones, McCarty and
Black Slough creeks.

The river valley is quite narrow at the Saxon Bridge,
however, it opens abruptly into relacively broad, flar bortom-
land downstream with the sidehills rising sharply from the
valley floor. Steeper mountain side slopes moderate consider-
ably moving down the valley, maintaining mosdy dense con-
ifer forest with incressing mixed deciduous cimber and un.
derbrush at lower elevations. The valley 8oor is deared and
developed mostly to agriculture, with scarrered rural resi-
dences and the small communiries of Saxon, Acme, Clipper,
and VanZande. Some land along the lower river is under
MNooksack Indian cribal jurisdiction. Logging is evident
along the adjacent hillsides. The area supporrs light o mod-
erate recreation activity, principally hunting and fishing.

Over the upper 5 miles of this streech the river exhibirs a
moderare gradient character, with the coafined channel pro-
ducing good to excellent pool-rifie scream character. Fall
seream widths range generally from 15 ro 23 yards. The
botrom is predominantly mixed rubble and gravel with a
few scatrered boulder sections Banks are mosdy stable,
moderarely high, natural earth cuts with a number of nar.
row, gently sloping rubble side beaches. Stream-side cover
along this strecch consists of moderately dense deciduous
strips or small stands of conifer rimber.

The Soucth Fork's lower 8 miles contain alternating
moderare and gentle gradient conditions. The stable channel
brosdens considerably chrough this strerch, producing a
meandering stream course with occasional broad channel
splitting. Fall stream widths range from 20 to nearly 40
yards. A good to excellent pool-riffie balance prevails over
most of this stretch; however, pools and lengthy glides pre-
dominare in the gentle gradient secrions. The bottom is pre-
dominantly gravel and rubble with extensive long and broad
gravel riffles. Banks are mostly low narural earch cuts or
broad, gently sloping gravel.rubble side beaches. Scream.-side
cover is sparse, consisting of occasional strips or small
thickers of deciduous trees and underbrush, separated by
cleared farmland,

Huzchinson Creek, the largest cributary in this reach,
exhibits moderate gradient over much of its length. Except
for a steeper cascade strecch below R.M. 2.0, it offers good to
excellent pool-riffle conditions nearly to its headwaters. The
bottomn is predominancty gravel wich occasional rubble
seretches. It has dense deciduous trees and underbrush along
its banks thar provide excellent cover. Orther smaller cribu-

raries provide shorc screvches of moderate gradient along
their lower reaches. Their upper drainages are over steep
mountain terrain where numerous cascades, rapids and large
rock botrom marterials are prevalent.

Salmon Utilization

This river section provides transportation, spawning,
and rearing habitat, and is urilized by chinook, pink, chum,
and coho. Coho spawn principally in the accessible tribu.
taries along wich some pink and chum. These spedes also
urilize secrions of the mainstem river. The upper 5 miles of
this screrch receives the most intense spawning use, particu.
larly by chinook. Rearing occurs throughourt the accessible
waters, with coho and some spring chinook having year
around habiracion.

Limiting Factors

The principal factors affecting salmon production in-
clude stream bank clearing and channel alterarions along the
tributaries, and gravel removal from the mainstem river. A
relatively intense Indian gill net fishery near the mouth also
impacts some spawning populations. Low stream flows, par.
ticulacly in the eriburaries, often presenc additional limita.
Oons.
Beneficial Developments

Fish passage facilities have been insulled in the cascade
section of lower Hutchinson Creek (R M. 1.9), as well as ata
small private dam upstream (R.M. 3.9). Ocher chan occa-
sional juvenile salmon plantings there have been no projects
or programs designed specifically to benefic salmon produc.
tion.

Habitat Needs

The principal requirements to maintain salmon produc-
tion habitat within this section include preserving existing
stream-side cover and maintaining stream and streambed
conditions in as near a narural state as possible.

I" *_ -
F'H{)?D 01.8. Hnn;hnum Cmek falls.
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SOUTH FORK NOOKSACK—DEMMING AREA

Nooksack River Basin—WRIA 01
Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use |

0120 MNooksock River Chin., Coho, Pink
Chum, Sockeye

02464 So. Fk. Nooksack River LB-36.6 39.6 — Chin., Coho,
Pink, Chum

0247 Unnamed RBE-0.65 215 - Coho, Chum

0248 Unnaomed LB-0.41 2.4 — Unknown

Willioms Loke Outlet-1.4 -_ -
Unnamed Loke Outlet-2.15 — —

0249 Unnomed LB-1.4 1.2 — {Coho)

0250 Block Slough RB-2.5 4.1 — Coho, Chum

0251 Unnamed RB-1.01 1.1 - (Caha)

0252 Unnamed LB-1.4 3.5 — Cohe, {Chum)

0253 Unnamed LB-1.9 2.2 - Cohae, (Chum)

0254 Unnamed LB-3.5 2.9 —~ Coho, Chum

0255 Unnamed LB-4.0 2.7 - Coho

0257 Unnamed LB-5.2 1.8 — Coho

0259 Unnamed LB-56.3 20 — Coho

0260 MeCarty Creek LB-7.2 2.6 — Coho, Chum

0261 Unnamed RB-8.1 1.7 - Coho, Chum

0262 Jones Creek LB-8.4 3.5 — Cohe, Chum

0263 Unnamed LB-8.9 3.4 — Coho, Chum

02564 Hutchinson Creek RB-10.1 7.6 148 Chin., Coho,
Pink, Chum

0265 Unnamed RB-4.9 29 - Coho

02664 Unnamed RB-6.35 2.2 — None

0267 Peterson Creek RE-6.45 2.4 - MNone

0248 Unnamed LB-10.2 1.0 — {Cohe)

0269 Unnamed RB-11.0 1.9 = Coho, Chum

0270 Saxon Creek RB-11.8 1.5 — Coho, Chum

0271 Unnamed LB-0.3 1.1 — None i

{Cont. Nooksack 603)

Mooksack—503
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(WRIA - 05)

DEER CREEK DRAINAGE

This stream section covers the entire Deer Creek
drainage from its mountainous headwaters north of the Sal.
laguamish Valley downstream to irs confluence with the
North Fork Stillaguamish River ac the town of Oso. It in.
cludes approximarely 24 miles of mainscem stream plus 23
individual rriburaries adding a rotal of nearly 56 addicional
stream miles.

Stream Description

From its headwaters Deer Creck courses generally west
about 16 miles, then south 8 miles o its confluence with the
North Fork. lts major tributaries are Higgins Creek and
Lirtde Deer Creek. These, slong with the majoricy of smaller
tributaries, exhibit steep gradient characreristics common o
MOountain streams.

Throughout the drainage the valley floor is quire narrow,
with only a few interminent broad sections. Adjacent hill-
sides rise quickly away from the streambed and, excepr
where logging has occurred, are densely forested. Very nar-
row, ravine and somerimes canyon-like conditions predom-
nate in the lower 5 miles. The upper watershed s almose
entirely undeveloped. The major portion of all tributaries
entering above mile 13, plus the remainder of upper Deer
Creek drainage above mile 17, are located within M. Baker
Marional Forest. (ear.cur logging is evident throughout
much of the upper drainage, and is especially heavy in the
Lirtle Deer Creek watershed. Logging roads provide the
principal access throughout most of the area. There are a few
rural residences in the lower reaches, with Oso the only
communiry development. The watershed receives relacively
heavy recreation use, especially in the summer and early fall
months.

Streamn gradiene is moderarely steep throughoue mose of
the drainage, with some very stecp sections in the canyon
berween mile 1.5 and 50 A number of channel sections
exhibit flood plain characrenistics, particularly where a some-
what broader valley floor exases. In such areas, channel split-
ting and extensive broad gravel riffles and gendy sloped
gravel beaches predominate For most of the scream lengrh,
however, bottom composition is mainly boulder.strewn, in.
terspersed with rubble, and only a few riffle and patch gravel
secrions. [n spice of apparent Aooding effects, che major por.
tion of the channel appears quite stable. Scream widths

most of the upper drainage range from 3 to 12
yards. In the lower 1.5 miles, below the ravine and canyon.
like area, widths range from 12-20 yards. Natural, scable
stream banks prevail chroughout the drainage, most of them
relatively low earth cuts or boulderstrewn beaches. Sceep
slopes with some vertical walls exist in the lower canyon sec.
rion. Except where logging has approached che immediare
stream bank, cover is moderate o dense, composed mainly
of conifers and mixed deciduous trees and underbrush.

Salmon Utilization

Deer Creek is accessible o anadromous fish runs nearly
to its headwacers. It serves spawning and rearing fall chi.
nook, spring chinook, and coho with some pink and an occa.
sional chum observed Most uiburaries provide relatively
short access; however, a number received heavy spawning

concentrations of coho. Since most of the wiburaries are
quite small and provide limited rearing area, most salmon
juveniles spend the major portion of their fresh.water life in
Deer Creek proper.

Limiting Factors

One of the principal factors limiting salmon producrion
in the Deer Creek drainage is its flash flooding cendency,
with consequential heavy silc loading of the stream. This
condition is aggravared by extensive clear-cur logging prac-
tices in the upper watershed. Sceep gradient conditions in
the lower canyon, particularly berween miles 1.5 and 3, may
present at least a partial barrier to salmon migration, prob.
ably blocking most pink and chum salmon. The heavy silc
deposition existing over riffie areas in the lower 2 miles
would affect pink and chum the most. In the upper war.
ershed, stream secrions exhibiting considerable channel
splirting have a definite lack of adequate shade and cover
Also, during low summer flow periods, warer in these
scretches vends o spread out, often forming potholes, trap.
ping juvenile fish. Increasing stream gradient above RM. 17
may present obstacles 1o migration. Also, considerable log-
ging debris along the stream course could intermirtendy
create barriers at some locations.

Beneficial Developments

Mo facilities or programs have been undertaken in chis
drainage area 1o specifically benefic salmon producrion.

Habitat Needs

A major requirement o maintain fish production in chis
section is to insure thar forest logging activities are per-
formed in accordance wich the Forest Practices A pro-
recting the narural stream habirae. In addition, deaning of
streambed gravel over the lower 2 miles would be of con.
siderable benefic

Stillaguomish — 501
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DEER CREEK DRAINAGE
Stillaguamish River Basin — WRIA 05

Stream Location Drainoge

Number Stream Name Of Mouth Length Area Solmon Use

0001 Stillaguamish River

0135 M. F. Stilloguamish R. Chin., Coho,

Pink, Chum

0173 Deer Creek RB-14.3 23.7 — Chin., Pink, Coho

0174 Unnamed RB-2.1 2.6 — Unknown

0175 Unnamed RB-4.3 1.8 — Unknown

0176 Unnomed LB-4.4 1.9 — Coho

0178 Unnaomed RB-8.2 1.4 - Unknown

o17e Unnamed RE-8.8 1.9 — Unknown
Unnamed Pond Outler-0.8 - -

0180 Unnomed LB-9.3 1.3 — Coho
Unnamed Lake Outler-1.3 — —_

0181 Rick Creek LB-10.7 23 - Coho

0182 Unnomed LB-1.4 1.0 — MNone

0183 Unnamed RE-11.4 1.1 — Unknown

0184 Unnamed RB-11.8 1.7 — Unknown

0185 Unnamed 18-12.8 2.4 - Coho

0184 Unnamed RB-13.3 1.3 — Unknown

0187 Little Deer Cr. RE-13.9 6.0 - Coha

oles Unnamed LB-2.1 1.4 — Mone

0189 Unnamed LB-2.8 1.2 — None

0190 Unnomed RB-3.3 1.9 — Mone

0194 Unnamed LB-4.4 1.5 — None

0195 Unnamed LB-4.9 1.2 - Mone

0196 DeForest Creek RB-14.9 2.6 - Unknown

0198 Unnomed LB-16.8 1.0 - Unknown

0199 Higgins Creek LB-18.4 4.6 — Coho

0200 Unnamed RB-0.5 1.5 - Unknown

0201 Unnamed LB-0.8 1.6 - Unknéwn

0203 Unnamed RB-1.6 1.2 — Mone

0204 Unnamed RB-19.0 i = Coho

0205 Unnamed LB-19.05 1.2 — Unknown

0207 Unnamed RB-20.9 1.2 - Unknown

0209 Unnamed LB-21.55 1.3 - Unknown

0210 Unnamed RB-22.) 1.2 - Unknown ,
Segelsen Loke Ctlet-1.4 — — F

Stillaguamish — 5
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(WRIA - 07)

SNOQUALMIE RIVER
Lower Mainstem

This drainage section includes the lower 12 miles of
Snoqualmie River from a few miles above Duvall down.
stream to the confluence wirh the Skykomish River (R.M.
20.5). Eleven tributaries enter in chis section, adding more
than 83 wocal stream miles. Principal access in thas northwest
King-southwest Snohomish counties section is provided by
Stare Highway 203 running south from Monroe

Stream Description

From stream mile 12.0 the Snoqualmie River meanders
northeast approximately five miles to Cherry Creek, chen
northwest to rhe confluence wich che kykomish River. Prin.
cipal triburaries include Tuck, Cherry, and Peoples creeks.

The Raz valley Hoor is rero miles wide and is cleared with
only occasional strips or small thickers of deciduous trees
and underbrush. The low, rolling hilis bordering the valley
are moderarely steep-sloped with deciduous and some mixed
conifer cover. Land use is almost exclusively agricultural
pascure land. Recreation use is heavy, consisting of both
fishing and hunting. The only community development is
Duvall; however, there are a few widely scarrered rural resi-
dences within chis section. Some logging occurs in the upper
Cherry Creek watershed.

Through chis section, the Snoqualmie River is contained
within a broad channel ranging from 30 to 45 yards during
fall months. The gradient is genele with a few nearly fac
strerches. The channel meanders back and forth across che
valley, forming oxbows. Stream flow is sluggesh in many
stretches, with numerous long, deep pools and slow.moving
glides predominarting. Stream botrom is primarily sand and
silt, with only a few short, scatered gravel.riffle sections,
generally heavily silted. Most banks are moderately high,
sharply sloped earth curs, with a few gently sloped sand.
gravel beaches. Some bank protection work has raken place
ar certain locations wichin chis swrerch of river in the form of
artificial contour and rock riprap, cabled logs, and discarded
car bodies or other large debris to divert flow from easily
eroded banks.

Bank cover is sparse to moderately dense, consisting
almost encirely of intermitrent strips or small thickees of de-
ciduous trees and underbrush. In many areas this growth
acrually overhangs the banks, and with numerous logs and
accumulated debris extending our from the shore, provides
favorable protective cover for fish life.

Tributaries in this secrion exhibit gentle to moderate
gradients over their lower reaches as they course across the
valley floor. Their upper slopes, however, are quite steep and
generally offer limited access to salmon. Through their ac.
cessible reaches, most of these streams contain good pool-
rifle conditions within relatively narrow stream channels
Stream bottoms are predominandy gravel and sand over the
lower reaches, with gravel and some rubble materials above.

. Tribuzary cover is usually moderate to dense growth of
mainly deciduous trees and underbrush.

Salmon Utilization
This lower Snoqualmie River section provides transpor-
rarion for all salmon urilizing the upper drainage. Chinook,

coho, pink, and chum salmon inhabir these waters. Only lim.
ited spawning habitat is available in the Snoqualmie; how.
ever, triburanies, induding Cherry, Peoples, and Tuck creeks,
support good ro excellent spawning populations. These tnib.
uraries as well as chis section of mainstern river provide
importane rearing habirar for juvenile salmon

Limiting Factors

One facror limicing salmon production s low summer
stream fow in some of the smaller tributaries. This restricts
rearing porential and, when conninuing into che fall monchs,
can inhubit adule salmon access. One activicy whach could
potencially limir producrtion is clear.cur logging over some
reaches of upper triburary drainages. Such logging can influ
ence the productive capacity of streams emerging from such
arcas, as well as affect production in their drainagesbelow
Another potential limiting condition involves warer qualiry
throughour rhe lower mainstem Snoqualmie. The slow.
moving water lacks cover and is more easily warmed, and
offers the potential for concentrating pollurants char could
severely affect the nactural production capabilitiés, Occasion.
ally, heavy poaching activity occurs on adult salmon in some
of the smaller triburaries,

Beneficial Developments

Mo facilities or programs have been undereaken in this
drainage section to specificully benefit salmon producrion
Occasionally, stream maintenance activities involving re.
maoval of minor jams are undertaken on small streams.

Habitat Needs

The major requirement to maincain salmon production
potential in this section is to protect the natural conditions
that presently exist, i.. narural stream cover, pool.riffie char-
acrer, quantiry and qualicy of stream gravel, good water
quality, etc. Restoration of narural stream cover where it has
already been eliminated is highly desirable, particularly on
the tributary drainages.

o

PHOTO 07-19. Coafluence of the Skykomish and Snoqualmie
Rivers.
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SNOQUALMIE RIVER
Lower Mainstem




SNOQUALMIE RIVER — LOWER MAINSTEM

Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Solmon Use
0012 Snohomish River Chin., Coho
Pink, Chum
0219 Snoqualmie River LB-20.5 B84.55 $93.0 Chin., Coho,
Pink, Chum
0220 Ricci Creek LB-0.4 a5 — {Coho)
0224 Unnamed RB-1.7 1.7 - Unknown
Crescent Loke Outler-0.35 - =
0227 Unnamed RB-2.9 1.9 — {Coho)
Drainage Ditch 18-0.2 -~ 2.) - Unknown
0229 Pearson Eddy Creek LB-3.6 4.35 — Unknown
Long Lake Outlet-1.0 - -
0233 Drainage Ditch RB-3.85 -~ 1.3 — Unknown
0236 Peoples Creek RB-4.3 23 - Coho
0238 Unnamed (Duveall Cr) RB-5.7 1.5 - (Coho)
0240 Cherry Creek RB-6.7 9.9 — Chin., Cohao,
= Pink, (Chum)
0241 Honsteod Creek RE {9’5 5 . 1.0 - Unknown
0242 Drainage Ditch Le-0, 72 " ~ 35 - Unknown
0243 N. Fk. Cherry Cr. RE-1.9 \heo 42 = Coho, (Pink),
=% {Chum)
0244 Unnamed RB-0.7 “\ 3.1 - {Coha)
Horts Swamp  Outlet-2.15 % - -
Unnomed Lk.  Outlet-2.8 - -
Unnamed Lk.  Outler-3.1 - -
Trestle Swamp Outlet-4.2 -
0245 Unnamed LB-2.5 1.0 - Unknown
0248 Margaret Creek RB-4.7 5.1 = (Coho)
Margaret Lk. Outlet-1.55 - -
0250 Unnamed RE-2.0 2.4 - None
Roth’s Sw. Outler-0.45 - —
Unnamed Lk.  Outlet-1.35 - -
0252 Unnamed 18-2.2 : 1.3 -
King Lake Outlet-5.1 == e
0254 Unnamed LB-5.2 1.6 — Unknown
Unnomed Lk. Outlet-0.7 - = '
Unnamed Lk Ouyrler-0.85 - -
Unnomed Lk. Outlet-1.15 - g
Unnamed Lk. Outler-1.6 - i
0257 Hannan Cr. RB-6.8 3.55 - (Coho)




SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Mumber Stream Name Of Mouth Length Area Salmon Use
Unnamed Lk. Outler-2.65 — —
Loke Hannan Outlel-3.55 - -
0262 Unnamed RB-7.4 1.9 - Mone
0264 Unnamed RB-7.8 2.0 - (Coho)
Cherry Lake Outlel-9.9 73 =
0267 Tuck Creek LB-10.3 4.05 - Caoho, (Chum)
0248 Drainage Dirch LB-0.4 -~ 1.1 - Unknown
Unnomed Loke Outler-3.25 - -

{Cont. Snohomish 703)
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SNOQUALMIE RIVER — CARNATION AREA
Snohomish River Basin — WRIA 07

- Location Drainage

._,_- Nome Of Mouth Length Area Salmon Use
'. ;8 River Chin., Coho,
Pink, Chum
_almie River Chin., Coha,
Pink, Chum

B . Coeek LB-13.35 1.65 - Unknown

LB-15.1 1.05 - Unknown

amas Creek LB-17.0 52 - Coho, (Chum)

: Unnamed RB-0.55 0.7 — Unknown

3 - Droin, Ditch LB-0.25 ~ 1.6 — Unknown

B Sikes Loke Outlet-0.7

,: Ames Lake Outlet-3.5 — -
¥ Horris Creek RB-21.3 645  — Coho, (Chum)
; ._-,- Unnamed Loke Outler-0.2 - -

B siillwoter Cr. RE-1.11 1.1 - Coho
Unnamed RB-4.45 1.1 -- Coho
Unnamed Lake Outlet-6.1 — —_

Unnamed Lake Outiet-6.45 - —
Tolt River RE-24.9 26.2 - Chin., Coho,

F¥See Snohomish 803)
8. Snohomish 1003)

-
'y

Pink, (Chum)
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LOWER TOLT RIVER

This section includes the lower 90 mules of Tole River
with nine cributaries, excluding the South Fork, providing
an additional 13.2 stream miles The Tolt River originares
in the range of mountains including Me. Index, Red Moun.
tain, and M. Phelps easc of the Snoqualmie River, then
flows southwest 1o its confluence with the Snoqualmie (R.M
24.9) near the town of Carnation The entire warershed lies
within King County and road access 1o the lower niver 15
provided by the Tole River Road along the north bank, up-
stream from about six mules, and by the Bunker Road on the
south bank from the mouth 1o river mile | 8. Seossel Creek i3
the principal tributary and s accessible from che Tolc Truck
Trail The upper watershed will be discussed wich Map 901

Stream Description

The lower Tolt Raver includes the 90 miles below the
confluence of the Morth and South forks. Flows are con.
trolled by the spillway releases from cthe Seattle Water
Supply Reservoir on the South Fork. The peaks of the upper
watershed mountain range extend o 5,000.fooc elevation
and drop rapidly from steep canyon boulder zones to the 450
foot elevation near che forks. The Tolt River Valley
broadens below this point and becomes predominandy of
floodway character. Scream width varies from 43 o 75 feet
above river mile 5.0 and extends to 90 feet in the lower
river. Channel splicting and overflow side channels occur
below river mile 4.0. Above river mile 5.0 the streambed s
comprised mostly of rubble and boulders with few parch
gravel areas. Flows are mostly of fast riffle characrer wich a
few rapids. Below river mile 5.0 the bottom composition
changes, with the screambed exhibiting rubble and gravel
with a few boulder-strewn secrions. Proceeding downstream
from R M. 5.0 there are increasing secrions of gravel riffles
and generally good pool.riffie balance.

Land use is confined o a few permanent small rural
farms in the lower 2 miles, with heavy recreational use up
river mibe 6.0 at the end of the Tolc River Road. Some log-
ging occurs in the upper secrion near the forks. Scossel Creek
is the principal wibutary providing 443 miles of accessible
stream. This cributary contains several reaches of beaver
ponds. There are 8 short eributaries that also provide con-
siderable drainage runoff to this system. These conmin good
shade cover and some secrions suitable for salmon produc-
ton

Salmon Utilization

Chinook, coho, chum and pink inhabit che lower Tolt
River with chunook and coho ascending this entire section
and chum and pink utilizing the lower 4.0 miles, particu-
lady the channel splits and overflow channels Coho ascend
all of the accessible portions of the tributanies, particulardy
Scossel Creek and Langlois Creek

Limiting Factors

Steep gradients, cascades and falls restrict some fish use
in the smaller unnamed tribucaries. Gravel removal, particu-
larly in the lower river, has alrered the streambed condirions.
Riprapping and other flood control measures below river

mile 4.0 has rended ro eliminace narural overflow channels
and construce the main channel in some cases, Cleared
logged off slopes in the upper warershed contribute 1o the
flash Aooding and silting in the basin. Large boulders in the
screambed limie che spawning areas. The Seattle. Tolt Water
Reservoir controls che Aows from the South Fork, reducing
SUMIMET [earing Capacicy

Beneficial Developments

A USGS gaging sranion, located about 0.5 mile down.
scream of the confluence of the South Fork, has continuously
recorded stream flow measurements from the Seartle Waser
Reservour since 1952 Another USGS gaging stanion, with
records daring back ro 1928, 15 located near the mouth of
Stossel Creek. Megotiations for minimum flow releases for
fish use were iniciated in 1957 but have never been consum.
mated into a formal agreement. Based on average fows of
200 cfs from Seprember 15 to June |, and 123 ¢fs from June
1 to Seprember 15, as measured below Seossel Creek, releases
from rhe Seatrle Storage Dam would amount ro 38 ¢fs in the
winter period and 24.5 <65 in che summer period. In cnicical
water years, which occur one out of ten, the reduction of
30% in these quannines would be made in the monthly re.
lease schedule

Habitat Needs

A firm minimum flow agreement should be negotiated
through the Department of Ecology with Seattle Warer
Deparement for Tolt River Reservoir releases for fish use.
Gravel removal operations in the lower Tolt River should be
prohibited as recruitment of gravel is minimal in chis river.

PHOTO 07-21. Set back levees on lower Tolt River allows the river
to meander.
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LOWER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Droincge
Mumber Stream Name Of Mouth Length Area Salmen Use
0012 Snohomish River Chin., Coho,
Fink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
0291 Tolt River RB-24.9 26.2 - Chin,, Coho,
Pink, (Chum)
0292 Langlois Creek LB-0.85 1.85 - Coho
Unnamed Lk. Outlet-0.7 —_ -
Unnamed Lk. Outlet-1.4 - -
0294 Unnamed RB-4.1 1.1 _ {Chin), Coho
0295 Unnamed LB-5.8 1.1 - Unknown
0298 Unnomed RB-7.5 1.15 - (Caha)
0300 Stossel Cr, RE-8.3 4.45 — Coho
Unnomed Lk. Owtlet-0.8 — -
Unnamed Lk. Outlet-1.2 —_ -
Unnamed Lk. Outlet-1.56 - —
Unnamed Lk, Qutler-2.9 —_ s
Unnamed Lk. Outler-3.4 - =
. Unnamed Lk. Qutler-4.45 —_ =¥
0302 S. Fork Tolt R. LB-8.8 16.8 - Chin., Coho
(See Snohomish 903)
Tolt R. cont. as @ mi. 8.81) - -
No. Fk. Tolt R.
{Cont. Snohomish $03)
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UPPER TOLT RIVER

This section covers the upper Tolt River basin. Above
the South Fork (R M. 8.8) 1t continues as North Fork more
than 17 miles. Some 22 rributaries and 30 stream miles. The
South Fork is also abour 17 miles long, with 13 rrniburanes
adding 30 stream miles. The area 15 located six mules east of
Carnation, in north.central King County. Access 1 via log.
ging roads from the town of Snoqualmic The North Fork
and cributaries above R.M. 1B ire within Snoqualmie Na.
tional Foresr. Also, much of the area is managed a5 wa.
tershed by rhe Ciey of Seartle

Stream Description

From the northwest slupes of Red Mountain che Narch
Fork flows first norchwest, then west abour eighe miles, then
sourhwest nine miles o the Sourh Fork confluence. The only
large tributary ocher than the South Fork is Nomh Fork
Creek.

Ower its upper 6-7 miles the Mornth Fork curs through a
narrow, steep.sloped walley. The upper dhree or so miles
hold dense canifer forest, the lower slopes mostly clear-cur.
Downstream from Tiricaca Creek (R.M, 20.6) the valley
shallows and broadens for six mules, showing many clear.
cuts and various stages of reforestarion. The lower six miles
cut through deep ravine.canyon terrain, where most side
slopes are chickly foresced. Similar mountain terrain exises
over che South Fork; however, most slopes here hold dense
forest cover. Lirtle development has occurred in the upper
drainage. Principal activity is logging, wich some recreation,

The MNorth Fork's upper six miles are mosdly steep, the
stream’s narrow channel holding some falls, numerous cas-
cades, a few short pool.riffle stretches. Widths range 2.6
yards, the bocrom mainly boulder and rubbie, litrle gravel.

The gradient over the next six miles is mostly moderate.
Fall widchs range 5.10 yards, with some channel splicting,
There are 3 number of good pool-riffle stretches, with the
bottom being mainly rubble and gravel, and a few boulder
areas, Banks are mostly low earth or rock cucs, wich a few
gravel-rubble beaches. Cover consists of pacches or strips of
mainly deciduous groweh and some mixed conifer,

Over the next 3-4 miles, the ravine.canyon area presents
mostly steep gradient, with numerous falls, cascades, and
nridﬂ.mdnnlyafcwduppmhmdﬂmnriﬂuﬂmh:ge
falls, exceeding 25 feer, is located about R.M. 10.8. Seream
widths above the falls range from 4 to 9 yards, The bocom is
mostly large rock and boulders, with some bedrock and a
few rubble. parch gravel serecches.

The lower two miles of the reach present moderately
steep gradient. The channel remains confined, ranging 5-12
yards in width in che fall, exhibiting numerous cascades and
rapids, and occasional pools and shorr riffles. The botom is
boulder and rubble, with some pacch gravel, Banks are steep
-sloped, maintaining moderate to dense deciduous/conifer
cover where logging has not occurred.

The South Fork’s upper chree miles is steep gradienc
stream, with conditions much the same as in the upper
Naorth Fork. For the next three miles, the gradient is moder.
ately steep, with the scream presenting mostly fast riffles, a
few cascades, and some short pool-riffle screrches. Here, fall
widths range 3.5 yards, with the borrom composed mostly of
rubbie and scatrered boulders, and some pacch gravel areas.

Cover 13 mostly comifer nmber, with some mixed deciduous
growth. Seartle’s South Fork Tolt Reservoir encompasses the
next 3.5 mules (RM. 835.12.0). A large falls 15 locared juse
downstream from the dam. Over the remaining eighe or so
miles the South Fork presents moderately steep 1o steep gra.
dient, with mosty fasc riffles and some cascades, parricularly
in a short canyon (R.M. 2.3.3.3). Stream widths range from
5 1o L4 yards. Some deep pools, wirh a few shor rifflas, exist
along this lower strecch. The bottom s manly rubble and
boulders, with a few shore gravel riffles and patch gravel
strips, The South Fork banks are generally sharp earth or
rock cuts holding dense cover, excepr for the lower river
stretches where clear.cut logging has occurred,

MNearly all smaller triburaries exhibit steep mountain
stream character, with numerous cascades and rapids, and
mastly boulder and rubble botcams,

Salmen Utilization

This section receives limited salmon use, some chinook
and coho ascending the North Fork abour a mile, the South
Fork as far as eight miles. Chinook juveniles rear for a shon
time in these warers, coho having year.round habitarion.

Limiting Factors

Nawral salmon production limitarions include the
North Fork and South Fork falls, pius the steep gradient re.
striceing spawning habirar within accessible stream reaches
Additonal facvors include low flows during ericical dry ses.
sons, and occasional heavy siltation from a Souch Fork slide.

Beneficial Developments

The only programs to benefic salmon production is a
minimum flow agreement with the Cicy of Seactle o insure
against severe flow reductions.

Habitat Needs

Requirements t© maintain producrion habitar include
preserving stream side cover, and maintaining stream condi.
tions in & near narural stare. Containment of the Sourh Fork
slide would benefit the more productive areas downstream.

Snohomish — 901
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UPPER TOLT RIVER

Snohoemish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Coho,
Pink, Chum
o9 Snoqualmie River Chin., Cohao,
Pink, Chum
0z91 Tolt River Chin., Coha,
Pink, (Chum)
0302 5 Fork Tolt R La-8.8 16.8 — Chin., Coho
0305 Unnomed RB-5.3 4.5 - Unknown
030& Unnamed R8-0.3 34 - MNaone
Unnomed Outlet-2.3 — -
loke
Unnamed  Outlet-2.5 - —
lake
0308 Unnamed RE-2.45 1.9 3 None
Tolt-Seattle Outlet-8.4 — -
Water Sup. Res.
0310 Unnamed RBE-9.4 1.0 — None
0313 Unnamed LE-10.8 1.1 - MNone
1314 Unnamed LB-11.5 1.6 - Mone
0315 Unnamed RE-0.7 1.0 — Mone
0316 Phalps Cr, LB-12.3 2.2 - None
0320 Unnarmed RB-12.9 1.0 - MNone
0323 Unnamed RB-14.5 1.0 — None
Tolt R. comt. as @ mi. 8.81 — 49.3
N.F. Tolt R,
0329 M. Fork Creek RB-9.7 4.1 7.53 Unknown
Unnamed Loke Outlet-2.85 - -
0331 Unnamed LB-3.0 28 - Mone
Unnomed Loke Ouwtlet-3.55 — —
0335 Unnamed RB-12.6 25 - MNone
0337 Yellow Creek RE-13.8 22 - None'
0338 Unnamed R8-17.05 37 - MNone
0339 Unnamed RE-17.4 29 - None
0340 Unnomed RB-18.25 30 - MNone
0341 Unnamed RB-0.15 2.7 - None
Winter Lake Qutlet-1.35 - -
0342 Unnamed 18-18.7 1.2 - None
0343 Ory Creek RE-19.0 2.4 - Nene
0344 Unnamed LB-19.9 1.6 - Nona
0345 Unnamecd LB-0.5 1.0 — MNone

Snohomish — 9C



UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Drainage

MNumbaer Stream Nome Of Mouth Length Areo Salmon Use

0346 Titacoca Creek LB-20.4 1.9 - MNone
Lk. Titicoco Outler-1.9 - —

0348 Unnamed 1B8-20.8 2.1 - None

0350 Unnamed L8-21.9 1.2 — None

03as Unnamed RB-22.1 1.4 — None

0352 Unnamed RB-22.6 1.1 MNone

0353 Unnamed RB-23.1 Y2 — Mone

0354 Unnomed RB-23.39 1.4 None

0355 Titicaed Cr. LB-23.4 1.65 - Mone
Titicoed Lk. Outler-1.65 - -

0358 Unnamed RB-23.55 11 - Maone

Snohomish — P04




SNOQUALMIE RIVER
Tolt Area

Thirteen miles of main Snogualmie River are covered in
this section from Tolr River upstream to Tokul Creek, plus
fourteen eributaries exclusive of the Raging River, providing
an additional 51.0 stream miles. The principal cown in chis
valley section is Fall City located near the confluence of the
Raging River wich the Snoqualmie River ar mile 360. Ac.
cess along this strecch of river is by the Fall City to Monroe
State Highway 203 on the east valley, and by the west valley
road which connecss o the Redmond.Fall City State
Highway 522 two miles northwest of Fall City, This portion
of the Snoqualmie River lies within King County. The
Raging River will be presented in Map 1101.

Stream Description

This section of the Snoqualmie River from niver mile
25.0 ar the mourh of che Tole River upstream o river mile
39.3 near Tokul Creek, abour a mile below Snoqualmie
Falls, provides the foodway for the extensive mountainous
headwaters of this wartershed above the falls. The Sno.
qualmie River winds in shallow bends downstream to river
mile 33.5, below which it forms exrensive oxbows and zig-
zags across the valley floor in serpentine fashion downstream
o the town of Carpation, The valley averages abour 1.5
miles in widch wich hillsides rising 1o che 400-foor elevanion,
forming valley walls on either side. Many large side sloughs
formed by overflow waters are locared in this suwecch, wirth
the largest group located on the east valley side berween
river mile 36.0 and 33.0 below Fall City. The mainstem
Snoqualmie varies in width from 150 to 400 feet, averaging
abour 250 feet over much of the disrance. Gradient is ex.
wremely shallow, descending from 100-foor elevation o 55.
foor elevation within chis 13.8 mile distance, with only a
five-foor drop in the lower 6 miles. Below river mile 33.0 the
river becomes a slow, deep slough, confined within diked
banks with heavy mud and silt bortoms, Few pacch gravel
shoreline bars are present even on inside curves. Long gravel
riffles with goo gravel composition occur berween river
mile 34.0 and 35.0. Above this poinc, the river again be-
comes deep and slow moving. Good cree cover with brush.
covered banks occurs chroughout this section. Land use is
essencially agriculrural and pastural. Due w annual flooding
in the valley, chere are only scatrered rural homes.

Grifin Creek is a major tributary providing some 13
stream miles of drainage. The creek ranges from 10 to 25
feet in width with fair gravel composition. The average flow
from 20 years of record is 42.3 cfs. Many beaver dams and
swamps occur above stream mile 5.0 and much of the upper
wartershed has been logged off. Many summer homes are lo-
cated on the lower stream.

Patterson Creek is 9.25 miles in length wich an addi-
tional 9.7 miles of tributaries. It is a cypical lowland.oype
stream with fzir o good gravel, good pool.riffle balance and
excellent shade and cover. Average discharge for 19 years of
record is 32.2 efs.

Salmon Utilization
Chinook, coho, chum and pink salmon utilize the main.
stem Snoqualmie within rchis sectrion for tnmpcn:tinn,

spawning and rearing. Chinock spawning s intense be.
rween river mile 340 and 35.0 with some chum and pink
utilizing this same area as well as the mouth of the Raging
River. Below RM. 33.5 chere is minimal spawning area
with only a few shoreline gravel secrions. Coho urilize
mainly the triburaries; especially Grifin Creek, Parterson
Creek, Skunk Creek, and the lower accessible portions of the
other small unnamed tributaries. In Griffin Creek the main
coho spawning occurs berween BM. 3.0 and 5.1 ar che
outlet of che lower swamp lake

Limiting Factors

Heavy snowmelts and runoffs from above Snogualmie
Falls create heavy flooding in the valley. The 1.90 road con.
struction on Snoqualmie Pass Highway causes heavy silt
loads in che lower river. Heavy deposics of sile and mud are
found throughout the deep, slow oxbows of the lower river.
Logging in the headwaters of Griffin Creek creates heavy
runoff and gravel bed shifting in this stream. Seeep gradients
and cascades of che small independent triburaries reduce the
streams 10 minimum salmon usage. "

Beneficial Developments

No facilities of programs have been undertaken in chis
section to specifically benefic salmon production.

Habitat Needs

Major requirements for maintaining the fish production
habirar in this secrion include; developing zoning laws pre.
venting construction of permanent buildings within the
flood pliin; coordinating Aood control activities with King
County Flood Control;, and the development of a good wa.
tershed management plan wo preserve the environment.

= |l e e 2% diihig
FPHOTO 07-22. Good chinook riffles on Snoqualmie River.
Snohomish — 1001
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SNOQUALMIE RIVER — TOLT AREA
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream NMame Of Mouth Length Areg Salmon Use
0012 Snohomish River —_ Chin., Coho,
Pink, Chum
0219 Snoqualmie River LB-20.5 Chin., Coho,
Pink, Chum
0364 Griffin Creek RB-27.2 1.4 - Chin., Cohe,
Pink, (Chum)
0364 Unnamed LB-2.9 1.75 - {Coho}
Unnamed Lk. Cutlet-0.75 == —
Unnamed Lk, Outlet-1.75 o
0348 Unnamed LB-4.6 1.7 — {Coha)
Unnamed Lk, Cutler-5.1 - -
0371 East Fork LB-&.6 3.3 - Coho
Unnamed Lk. Cutler-0.9 — —
Unnamed Lk, Qutler-2.6 - -
Hull Loke Qutler-3.05 === =
Unnomed Lk. QOutler-3.3 - -
Unnamed Lk, Outlet-6.75 == s
Unnomed Lk, Outler-7.8 - -
Unnomed Lk, Outlet-8.9 g —
Unnamed Lk. Outlet-11.0 - =
0376 Patterson Creek LB-31.2 9.25 - Coho
0377 Unnamed RB-1.2 29 - Coho
0379 Unnamed LB-0.6 2 - Unknown
0380 Unnamed RB-0.55 12° - Unknown
0382 Canyon Creek R8-2.0 2.1 — (Coho)
0383 Unnamed RB-6.5 1.3 — Unknown
Unnomed Loke Outler-9.25 - =
0384 Raging River LB-36.2 15.2 — Chin., Coho,
Pink, (Chum)
(See Snohomish 1103) /
0429 Unnamed RB8-36.8 1.2 — Unknown
0430 Unnamed LB-37.65 1.4 — Unknown
0431 Unnamed LB-37.95 1.0 — Unknown
0434 Skunk Creek RB-38.44 1.4 - Coho
0435 Mud Creek LB-0.3 1.1 — {Coho)

(Cont. Snohomish 1303)

Snohomish — 1003
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(WRIA - 10)

UPPER SOUTH PRAIRIE CREEK

This drainage section covers the upper South Prairie
Creek above RM. 1200 The headwaters lie in the Sno.
qualmie Marional Forest near Old Baldy Mountain, Burnt
Mountain, and the Three Sisters Mountain near the north.
west corner of Mount Rainier National Park in Pierce
Counry. From here the stream generally courses north-
westerly towards the rown of Buckley, Within this ten-mile
section of upper South Prairie Creek, three major tributaries
plus eighc smaller cributaries provide an addinonal 34.65
stream miles.

Stream Description

The headwarers of the South Fork and East Fork origi-
nate near the Burnt Mountain and Old Baldy Mountain
range ar the 4,000-foor elevation. The upper headwaters of
Beaver Creek and New Pond Creek flow from the Three Sis.
ters Mounrain range, several miles north, ac che 3,200.foot
elevation. They flow generally westward o their confluence
with South Prairie Creek, The entire upper South Prairie
Creek watershed lies in densely forested mounrainous rer.
rain above any mzjor towns or communiries. Logging is the
principal activiry throughout this area, with selecrive clear.
cut sections. Much of the upper watersheds above the forks
and along the creek boccoms have been extensively logged in
years past. Some mining activiry occurs in the mounmin
peak areas along the Carbon Ridge. Many small mountain
lakes, which attract recreational use, alsoare found
throughour this range.

The only access o the upper warershed is out of the
town of Wilkeson by two logging roads, the Lirtlejohn Road
and the East Prairie Road. Jeep trails branching off these
roads are the only other accesses to the wribucaries of the
upper watershed.

Above R.M. 14.5 the upper South Prairie Creek and its
tributaries course through steep-sloped high mountain cer-
rain containing moderacely steep gradients wich numerous
cascades and rapids and few pools or riffles. Botrom compo-
sition is primarily of boulder and rubble with some parch
gravel areas, The mainstem screamn banks and screambeds
below MNew Pond Creek are quite stable wich oaly a few
natural earth.cut exposed areas. Except for the logged.-off
portions aloag the upper stream sections, there is good
stream cover and shade from dense conifer timber stands,

Salmon Utilization

Salmon use within chis area is resericted below R.M. 13.0
where steep cascade sections are focated. A diversion dam at
streamn mile 15.7 provides a total block to salmon migration.
Chinook, coho, and pink salmon urilize the stream below.
Beaver Creek is inhabited by chinook, pink, and coho in the
lower portion and coho in the upper portion, while only
coho salmon urtilize New Pond Creek. Juvenile chinook and
coho rear in the lower three miles berween RM. 12 and 15
of this secrion.

Limiting Factors

The steep terrain, swift velocicies, and many falls and
cascades above stream mile 15.0 offer liccle porental for
anadromous production. No fish passage facilities are asso.

ciated with the diversion dam ar RM. 15.7. Heavy flood
runoff warers associated with the steep mountainous terrain
have scoured away much of the spawning gravel through the
deep ravines and cascade sections of the upper watershed.
Boulders, logs, and debris jams also limit che available areas
for fish use. Logging and road construction in the upper
watersheds have caused considerable silung in lower Souch
Prairie Creek.

Beneficial Developments

No projects have been undertaken within this section o
benefir salmon producrion.

Habitat Needs

This enrire warershed, excepr for logged areas, remains
essentially in its narural pristine scace. Logging and road
building operations throughout the upper watershed should
conform o practices char will mainain clean, free-flowing
streams. Buffer strips should be left in the logging areas near
the upper wacershed streams. Reforescarion is mandatory
and should be carried out as soon as possible after logging

Puyallup — 1101
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UPPER SOUTH PRAIRIE CREEK
Puyallup Basin — WRIA 10

Stream Lacation Drainoge
Mumber Stream Name Of Mauth hn?h Area Salmon Use
0021 Puyollup River Chin., Coho,
Pink, Chum
0413 Carbon River Chin., Coho,
Pink, Chum
0429 5. Prairie Cr. Chin., Coho,
Fink, Chum
0480 Unnomed LB-13.4 1.5 - Unknown
0461 Beaver Creek RB-14.1 525 - {Chin.), Coho,
{Chum)
Das2 Unnamed RB-3.35 1.15 - MNone
D463 MNew Pond Creek RBE-14.55 4.65 — {Cohol)
0445 Unnamed RB-15.4 1.05 — Unknown
Qdbé Eost Fork RB-17.0 4.4 - Mone
S, Prairie Cr,
Q467 Unnamed RB-2.3 2.2 — tone
0468 Unnamed RE-3.4 1.2 — Mone
S, Prairie Cr, cont, @ mi. 17.01 —
o8 5.Fk. Proirie Cr.
0470 Unnamed RB-17.5 1.3 — None
0471 Unnamed LB-17.7 1.5 - None
0472 Unnamed LB-18.25 2.0 —_ Mone
0473 Unnamed RB-18.85 2.85 — MNone
0474 Unnamead RB-1.3 1.1 - MNone
0475 Unnamed RE-20.6 1.2 - None
0476 Unnamed LB-20.45 1.3 _ Mone
!

Puyalivp — 1103



LOWER SOUTH PRAIRIE CREEK

Thus section includes the lower 12 mules of South Praine
Creek above its confluence with the Carbon River on the
nght bank at RM. 59 immediately below the Scate
Highway 162 bndge. Wilkeson Creek is a major tributary
along with eight smaller triburaries having a tocal of 419
linear stream miles. The watershed i3 located near the com-
murities of Wilkeson, Burnert, and South Prairie in Pierce
Counry. Access co this area is by Scace Highway 162 and by
the Spikeron.Wilkeson Road

Stream Description

From B.M, 120 South Prairie Creek generally zigrags
for 7 miles to the town of South Prairie where it then rurns
and flows southwest to irs confluence wirh the Carbon River
at RM. 3.9 Within che upper 4 miles of this section the
creek curs through steep ravine-cype terrain, with a confined
scream channel. Ac R M. 8.0 near rhe community of Burnerr,
the hillsides give way to more gemtly sloping terrain and
widening valley floor From chis point downsiream the creek
flows through well defined channels. The valley floor inter-
mitcently broadens and narrows downstream to the mouth
This lower section contains increasing amounts of open
farmlands separated by intermirient stands or strips of de.
ciduous trees and brush. Land use 15 agriculrural in the lower
valley and logging and mining in the upper watershed

South Prairie Creek exhibics a3 moderate gradiem:
throughout the valley Aoor. The stream contains good shade
and cover with overhanging banks and has an average dis.
charge of 250 cfs ac the gage ar Sourh Prairie. Scream widchs
vary from 10 to 70 yards. The valley hillsides rise from 300
to 700.foot elevation and are covered with mixed deciduous
and coniferous forests. Most of chese 12 miles contain good
pool-riffle proportions and excellent seream substrate.

Wilkeson Creek is che major tributary within this sec.
uon and contains 12.3 miles of stream plus 5 smaller eribu.
taries providing an additional 21.3 linear miles. The upper
headwaters are formed from the Souch Fork Gail Creek and
from West Fork Gail Creek which originate in the Glesson
Hills. This drainage flows northerdy chrough the rown of
Wilkeson ro its confluence with South Praine Creek at RM.
6.7. The upper watershed onginates in a rather pristine area
of mountainous terrain with steep gradient, numerous cas.
cades, and is heavily forested. A steep cascade at RM. 6.8 is
a toeal barrier to fish passage. The lower stream containg
excellent pool-riffie balance and much good gravel substrate
The moderacely steep gradienc shallows in the lower 3 miles.
This swream is well covered with decidvous trees and brush
along the banks throughout the entire lengrh

Salmeon Utilization

The lower 8 miles of South Prairie Creek provides the
major spawning habstae wirthin che system and chis drainage
is utlized by chinook, pink, chum, and coho. The lower 6.8
stream miles of Wilkeson Creek provide excellent spawning
and rearing habitat, with heaviest usage by cobo. Each of the
accessible unnamed triburaries receives annual runs of coho
and a few are urilized by chum in the lower reaches.

Limiting Factors

The major liminng factor withan thas drai nage secrion is
the natural occurrence ol low wmmer Aows that reduce the
available reanng area throughour the stream. Flood conerol
measures have been undertaken in the lower siream secrion
including gravel removal, bank erosion conerols, and
channel changes Heavy silung and gravel compaciion have
resulted from these types of operations Coal waste from
furmer mining operations in the upper Wilkesun warershed
has serzled in the lower stream. Poaching has always been a
serious problem in chis lower South Prairie Creek area

Beneficial Developments
No facility developments or programs have been under
taken wichin rhis section to beneht salmon producrion

Haobitat Needs

A major requirement for maintining salmon produc.
rion porential within this drainage section 18 (0 preserve ex.
isting seream cover and the narural pool.nifle balance. Fu.
fure mirung operations in the upper wartershed, particularly
for coal, should be monitored closely to preserve the water
qualicy of the area A good watershed management plan
should be developed under the Shorelines Managemene Act
by the local communities to preserve this watershed in irs
narural state.

PHOTO 10-18 Sowth Prairie Creek haa a genile gradseni.

Puyallup — 1001
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LOWER SOUTH PRAIRIE CREEK
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Name Of Mouth Length Area Salmeon Use

002) Puyoliup River Chin., Coho
Pink, Chum

0413 Corbon River Chin., Coho,
Pink, Chum

0429 5. Prairie Creek RB-5.9 21.45 - Chin., Caho
Pink, Chum

0431 Unnamed LB-4.2 1.0 - {Cahe), (Chum)

0432 Wilkeson Creek LB-&.7 12.3 - Chin,, Coho,
Pink, {Chum)

0434 Gale Creek LB-7.05 7.7 - Mone

0435 West Fork LB-0.3 3s - MNaone

Gale Creek
04346 Unnomed LB-0.5 24 - MNone
0442 South Fork LB-2.4 3.2 - Nane
Gale Creek LB-2.4 3.2 — None

D446 Unnomed LE-5.5 1.4 —_ None

0447 Unnaomed RB-5.8 2.0 — None

0448 Unnamed RB-B.4 2.6 —_ None

0449 Drainage Ditch RB-7.4 ~ 415 - Coho,Pink,(Chum)

0453 Unnamed RB-10.2 1.1 - Cohao, {Chum)

0455 Page Creek RB-11.0 225 - Unknown

0454 Unnomed L8-11.4 2.2 - {Cohal, (Chum)

Sunset Loke Outler-0.85 —_ -

{Cont. Puyallup 1103)

Puyellup — 1003
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MASHEL RIVER DRAINAGE

This section includes the entire Mashel River drainage
with over 20 miles of mainstem plus seven tnibutaries pro.
viding another 67 linear stream miles. The majority of this
drainage is located east of Eatonville in southern Pierce
County. Access 15 via the Mount Rainier National Park
Highway, and vanious county and private roads out of Ea.
waville.

Stream Description

From mountain slopes about ten miles east of Estonville,
the Mashel winds irs way more than 20 mules =est and
southwest 1o enter the Nisqually Ruver (RM. 396, north-
west of La Grande. Principal tributaries are Busy Wild and
Beaver creels in the upper drainage, and the Lirtle Mashel
River in the lower reaches.

Through the majonicy of its drainage the Maskel curs
through 3 shallow, relauvely narrow, steep.sioped, forested
valley. A number of shorr, canyon.ravine strerches are en
countered. Only in the Earoaville vicinity does the valley
broaden to any exrent, and this excends for only abour 2
mile. Cover is mainly mixed deciduous and coniferous
growth over the upper drainage, and predominandy decid-
uous trees and brush below. Principal land use is rimber
producrion with some agriculrure and recreation. Develop-
ment is sparse with a few scamered rural residences, gener-
ally downstream from the cown of Eatonville.

From its headwarers downseream about six miles ro Busy
Wild Creek (R.M. 14.5) the Mashel has a fairly sceep gra.
dient, with a few falls, and numerous cascades. These are
interspersed with some fase riffles and a few pools. In irs nar.
rowly confined channel the bocrom is largely boulder and
rubble, some bedrock, and only occasional gravel.rubble rif.
fles. s banks are fairly steep.sided earth or rock curs, main.
training lintle cover and much of this upper area has been
clear-cut.

Below Busy Wild Creek for approximately 9 miles, che
river'’s gradient is moderately steep. The channel remains
quite confined, with fall season fows covering 6 to 12 yards.
It is mostly a fast riffle streech with some cascades and a few
relatively large pools. Stream.side cover is dense deciduous
trees and underbrush,

In the two miles below Estonville, the river has a mod-
erate gradient with relacively good pool.riffie stream condi.
tions. The channel is fairly stable with some braiding. Fall
season flows range from 8 eo 15 yards in width. Here, the
bottom is predominantly rubble and gravel, with a few scat-
tered boulders. The banks are low earth cuts or gravel.rubble
side beaches. Cover consises of moderate stands or serips of
mostly deciduous growth.

Through the lower 4 miles, the Mashel curs through a
narrow, shallow valley, with alternating moderate co moder.
ately steep gradients. The confined channel width ranges
from G to 12 yards during che fall. The bottom is composed
mostly of rubble and gravel, with some bedrock and a few
boulder-strewn secrions. This area conmains fast riffle.cype
characrer with occasional good quality pool.riffle strecches,
particularly over the lower half-mile. Stream banks are
usually natural earth or rock cuts, and a few relatively
narrow rubble.gravel beaches. Cover is mainly thick deci.
duous growth.

Busy Wild Creek has a moderate gradient for nearly $
mules, with relauvely good pool-niffie balance and predomi.
nandy gravel-rubble bomom. lrs cover is moderare growrhs
of deciduous and low coniferous rees. Beaver Creck and che

In the two miles below Estonville, the river has a mod.
erate gradient with relatvely good pool.riffie stream condi.
nons. Ohe channel 15 farly stable with some braiding. Fall
season flows range from B ro 15 vards in width. Here, the
botrom 15 predosunandy rubble and gravel, with a few scat.
tered boulders. The banks are low: earth cuts or gravel-rubble
side beaches Cover consises of moderate stands or strips of
maosily deciduous growth,

Through the lower 4 miles, the Mashel cuts through a
narrow, shallow valley, with alternating moderate to moder.
ately steep gradients. The confined channel width ranges
from & to 12 yards dunng the fall. The borrom is composed
mostly of rubble and gravel, wirh some bedrock and a few
boulder.screwn sections This area concains fast niffle.type
character wirth occasional good quality pool.riffie stretches,
pamicularly over the lower haif-mile Stream banks are
usually narural earth or rock cuts, and 3 few relarively
narrow rubble-gravel beaches. Cover 15 mainly thick de.
aduous

Busy Wild Creek has a2 moderate gradient for nearly §
miles, with relatively good pool-riffie balance and predomi.
nanty gravel.rubble booom. [ts cover is moderate growths
of deciduous and low coniferous trees. Beaver Creek and the
Little Mashel River each have falls very near their mouths,
The areas above the falls contain moderate gradient stream
character for most of their upper stream courses. Most
smaller criburaries ro the Mashel exhibit steeper mountain.
type stream character over much of their lengrhs, wirh lictle
access or favorable salmon habirar.

Salmen Utilization

The accessible reaches of the Mashel drainage are uti.
lized primanily by chinook and coho, with pink extending o
the Eatonville vicinity. Chum are confined primarily co
lower river scretches. Chinook spawn principally in the main
river with coho extending into accessible tributaries. Juve.

nile salmon rearing rakes place throughour the accessible
stream reaches, with cobo having year around habitation.

Limiting Foctors

The canyon above Eatonville creates fish passage delays,
compounded by the buildup of logging debris in the stream.
Also, flash flooding and unusually heavy siltation are con.
sidered problems. Poaching is sometimes prevalent in the
lower half.mile.

Beneficial Developments

Log jam removal and planting of hatchery-reared fish are
the only projects that are performed benefiting salmon pro.
duction in this section.

Habitat Needs
The principal requirement is ©o maintain stream and
streambed conditions in as near natural scate as possible.
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MASHEL RIVER DRAINAGE
Nisqually Basin — WRIA 11

Stream Location Droinage

Number Stream Name Of Mouth Length Area Salmon Use

0008 Nisqually River

oo Mashel River RB-39.6 20.5 B35 Chin., Coho,
Pink, (Chum)

0102 Linle Mashel R. LB-4,35 9.2 - Coho

0103 Midway Creek LB-2.1 56 7.24 MNone

0104 Unnamed LB-1.2 2.4 - MNone

01046 Unnamed RB-2.8 1.3 Mone

0107 Unnamed LB-3.6 4.7 — None

oloe Unnamed LB-2.9 1.1 - MNone

0109 Unnamed LB-B.& 1.0 - None

0110 Unnamed RE-10.1 3.75 — Unknown

o Beaver Creek LB-10.4 8.3 - {Coho)

ona2 Unnamed LB-0.95 2.35 - MNone

oll4 Busy Wild Creek LB-14.5 7.8 — (Chin.), (Coho)

015 Unnamed RE-2.9 1.3 - Uinknown

oz Unnamed RB-5.1 1.15 - MNone

ole Unnamed LB-5.45 2.7 — Mone

ane Unnomed RB-&.4 1.4 - Mone

o121 Unnamed LB-15.6 4.75 —_ None

0123 Unnamed LB-2.7 1.4 - MNone

0124 Unnamed RE-16.4 1.7 - None

0125 Unnomed RB-16.85 1.9 - Mone

Nisqually — 603
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DESCHUTES RIVER
Tumwater Area

This segment covers the lower 19 miles of the Deschutes
River, plus 6 tributaries rocalling nearly 24 linear miles of
stream drainage. The area extends from the Olympia-Tum-
warer vianity southeast toward che town of Rainier in cen.
tral Thurston County, and is accessible via county roads.

Stream Description

From the vicinity of the Military Road crossing (R M.
19.5), abour 2.5 miles west of Rainier, the Deschutes River
meanders in a northwest direction more than 17.5 miles o
Tumwarer Falls, from there into Capitol Lake, then north for
abour 1.5 miles to salt water at the southern np of Budd
Inler. Six tributaries enter the Deschuces before it reaches
Capirol Lake, the principal one being Spurgeon Creek. Per-
cival Creek enters directly into Capitol Lake (see Deschutes-
101).

The Deschutes River, plus a majority of its triburaries,
flows over moderate to genely sloped rerrain. Adjacent land
is primarily agricultural, with scatrered residential develop.
ment. Intermittent secrions have been cleared for grazing or
annual crop production. Considerable land remains in
second or third growth forest consisting of mixed deciduous
and conifer growth. Increasing numbers of rural and sub-
urban dwellings, plus a large golf course are encountered as
a stream moves toward more heavily populated Tumwater
and Olympia. Suburban development, paricularly of
summer and recreational housing, is increasing along the
upper portion of this section. Considerable recreation use is
also.made of this area.

The Deschutes River meanders a greac deal, offering a
moderare gradient with a good to excellent pool-riffie bal.
ence. Channel wi range from 6 to over 20 yards, with
mumerous broad, clesn gravel rifles. Bottom composition is
mainly gravel and.rubble, and is generally quite stable.
Shorelines consist ‘mainly of broad, gentdly sloping gravel
beaches and low, steep slope earth banks. A few higher,
steep, unprotected earth banks are found along this streech.
Along some stream sections, the bank has been contoured
and riprapped for protection, particularly over the lower 4.3
miles. Scream.side cover consists of intermitent stands or
strips of deciduous growth, interspersed by deared farm or
recreational use of land.

Capitol Lake is a shallow, 300 acre impoundment ap-
proximately 1.5 miles in length. The lake is situared in a
relatively shallow basin, its shoreline consisting of riprap
along the roads or steep slope, heavily wooded, sparsely de-
veloped hillsides.

Salmon Utilization

The lower Deschutes River, including Capictol Lake, is
the major cransportation reach for salmon using chis system,
The river in this section provides the main spawning habirac
for chinook salmon in the entire Deschutes drainage Coho
also spawn here, as well as in each of the accessible tribu-
taries. Juvenile chinook salmon rear chrough the spring and
summer within these warers, while juvenile cobo mainain
year around residence. In addition to the natural fish produc.
tion, highly significant aumbers and pounds of chinook are
reared in Capitol Lake by feeding arvificial diets.

Limiting Factors

The major factors limiting salmon production in chis
section include warm summer temperatures, silration in
Capitol Lake and the lower 2.3 miles of river, low summer.
fall dows in the Deschures and ics tributaries, plus streambed
and bank alcerations associared wich land development and

erosion control.

Beneficial Development

This section of the Deschutes River has rwo fish passage
faciliies. One is located ar che dam impounding Capitol
Lake, providing passage from salt to fresh water. The other
is at Tumwarer Falls consisting of three ladder facilities pro.
viding access to the upper river. Trapping facilicies are
available at the upper Tumwarer ladder where chinook eggs
are raken for artificial production. Harchery produced juve.
nile chinook are planted into Capitol Lake, many of which
are fed artificial diets and other thar urilize the lake’s nanural

productivicy.

Habitat Needs

Any alterations of the existing environment in this sec.
tion must be compatible ro fish requirements. Capirtol Lake
should be reclaimed by selective dredging and furure sedi.
menation or land fills carefully controlled to maintain pre-
sent and furure production. '

ey

PHOTO 13-11. Typiaal river section abowe Tumwater Falls.




DESCHUTES RIVER
meuter Areg

' 12 ) | MILE
—— -

SCALE 1"n | MILE

SYMBOLS
PASSABLE - BARRIERS - IMPASSABLE

W e W
O coedss T
T paover vome DG
W Log voms PR ’ Spring

e Doms b i

Salmon Holchery La@_,- h

Fish Possoge Focility

e
L |
o Stream Goge I"
@\ Streom  Mile : 7
Rafersnce Polnl
’ &/




DESCHUTES RIVER — TUMWATER AREA
Deschutes Basin — WRIA 13

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0028 Deschutes River - Chin., Coho,
(Chum)
0033 Unnamed RB-4.7 415 — Coho
0034 Unnamed LB-1.4 3.6 — Unknown
Little Chambers Loke Outler-3.65 - -
Chambers Loke Outlet-4.15 .- —
0037 Spurgeon Creek RB-10.01 58 - (Chin.), Coho
0040 Unnamed LB-14.8 246 — Coho
Offun Loke Outlet-0.5 - —
0041 Unnamed (Silver RB-175 1.0 - Coho
Springs-local name)
0042 Unnamed LE-18.9 20 —_ Coho

(Cont, Deschutes 303)
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DESCHUTES RIVER
Lake Lawrence Area

This section covers approximarely 12 miles of the main.
sem Deschutes River, plus 4 smaller cributaries providing
more than 17 additional stream miles. The area is located
just a few miles sourh of the town of Rainier in southeastern
Thurston County. Access is via Highway 507 out of Rainier,
the Vail Loop Road, and private logging roads exvending
into the drainage.

Stream Description

From a point about a half-mile above Pipeline Creek
(RM. 310) the Deschutes *River flows generally west.
northwest for 12 miles, passing beneath the Rainier.Tenino
Highway about 2.5 miles southwest of Rainier and Milicary
Road immediately north of Lake Mclntosh. Principal tribu.
raries include Pipeline Creek, Lake Lawrence Outler, Rei-
chel Lake drainage, and one small unnamed spring feed
stream (RM. 20.9). Lake Mclntosh does not provide a true
surface connecrion with the Deschures.

The Deschutes channel winds across a relatively beoad,
gendly sloping valley floor through this section. The same is
true with tributaries, excepe for the upper, steeper slope of
Pipeline Creek and of one feeder tributary to the Reichel
Lake drainage. The Deschutes skirts along the north rim of
the valley bordered by mounminous terrain, and che steeper
side slopes densely forested with mosdy conifer timber, The
valley floor has cleared farmland wich intermictent seands of
mixed deciduous and conifer growth. Aside from che small
r.'n:u::n:m.lnir'_||I of Vail, chis section is developed mostly with
ural-type residences and small summer home
along the river. Forested slopes on either side of the Boor are
managed principally for logging with numerous cleared sec.
toas, particularly over the upper drainage Also, moderate
to heavy recreation use is made of the area.

The Deschutes channel presents a moderate gradient
steeper conditions. Scream widths ange from 4 o 16 yards,
averaging about 10 yards. A good pool-riffie balance exists
and stream bank cover is generally dense, thus promoting
exceptional rearing conditions through much of the area
The stream botrom is quite stable, comprised mainly of large
rubble, wich boulders and gravel intemspersed across most
riffles. Most pools are quite shallow and contain sand and
fine gravel bomom marerial Stream banks are generally
quite low and stable and comprised of gendy sloping gravel
beaches with a few sharp earth cuts. Seream.side cover con.
sists of moderate to dense stands or scrips of deciduous crees
and underbrush.

Salmon Utilization

This section of the Deschutes provides cransportation for
adult and juvenile salmon char urilize the upper drainage.
Limited spawning area in chis section is used largely by chi.
nook and by some cobo which also use che accessible tribu-
mries. Juvenile chinook rear through the spring months in
these waters with coho inhabiting the stream year around,
aricularly in seretches of dense stream-side cover.

Limiting Factors

Facrors which limit salmon production in this secrion
include low summer flows in the main channel as well as in
the small feeder streams, stream bank clearing chrough log-
ging or development projects, removal of streambed gravel,
and poaching of adult salmon.

Beneficial Developments
No facilities or programs have been undertaken wichin
this area ro specifically benefic salmon producrion

Habitat Needs

Major requirements for maincaining the fish production
potential within chis drainage section include preserving the
existing stream bank cover, and curtailment of gravel re.
moval projects. Logging plans and operations should be co-
ordinated with Fisheries' needs to reduce the impact on the
narural stream habicae

: ‘"s‘t-:
DR

PHOTO 13-12. Good pool riffle section in middle Deschutes River.

Deschutes — 301
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DESCHUTES RIVER — LAKE LAWRENCE AREA
Deschutes Basin — WRIA 13

Stream Lacation Drainoge

MNumber Stream Name Of Mouth Length Area Salmon Use

0028 Deschutes River Chin., Coho,
{Chum)

0045 Unnamed RB-20.85 1.6 e Coho

0046 Unnamed LB-25.5 4.5 - Coho

0047 Unnamed LB-1.1 1.1 - Unknown

0049 Unnamed LB-1.15 1.6 — (Coho)

Reichel Loke Outler-4.5 - -

0051 Pipeline Creek LB-31.0 28 - Coho

0052 Unnamed RE-0.5 1.2 — Coho

0053 Hull Creek RB-0.9 20 - (Cohao)

{Cont. Deschutes 403)




DESCHUTES RIVER
Headwaters

This drainage section encompasses the entire upper
Deschutes River induding nearly 18 miles of mainstem, plus
21 eributaries adding nearly 92 scream miles. The area is
located abour six miles southwest of Alder Lake in eastern
Thurston Counry. Access is available by private logging
roads southeast of Rainier and the small community of Vail.
The upper reaches of some tributaries, plus the upper maio
Deschures, from just below Buck Creek, are within Sno.
qualmie National Forest.

Stream Description

From its mountain headwater southeast of Alder Lake,
the Deschutes flows generally north for nearly seven miles to
its major triburary, the Litcle Deschures River (.M. 42.5).
From here it travels mainly west for more than six miles to
the viciniry of Fall Creek (R.M. 35.3), chen generally norch-
west toward Pipeline Creek (RM. 31.0). In addition to the
Lirtle Deschures River and Fall Creek, principal tribucaries
entering within this secrion indude Lincoln, Thurston,
Johaoson, Huckleberry, and Mitchell creeks.

In this secrion, the Deschutes channel, as well as the
majority of its tributaries, fall over mosdy steep terrain with
the streambeds confined by relatively narrow valleys. Adja-
cent slopes are quite steep and most are densely forested.
Over the lower 3.4 miles of this secrion the Deschutes
moves out onto 3 more gently sloping, wider valley foor.
Here the adjacent hillsides are still densely forested, having
mixed deciduous and conifer growth. Practically no develop-

'ment has taken place in the upper warershed, and only

widely separated farms and a few recreational homes are lo-
cated along the lower 5.6 miles.

The Deschutes River presents two slightly different en-
vironment types in this secrion. Above Deschures Falls
(R.M. 41.1), the gradient is moderately steep, in some sec-
tions presenting a series of shorr cascades. Scream widths
range from 2 to 12 yards, averaging about seven yards.
There are relatively high proportions of fast riffle and rapids
sections. Pools, alchough somewhat scarce, are generally
quite deep. The stream bottom is predominandy rubble and
boulder with some lengthy sections of bedrock. Stream
banks have moderate to dense conifer and deciduous growth,
providing good to excellent cover for much of the area.

Below Deschutes Falls che channel gradient is mostly
moderate, with only occasional rapid or cascade swretches.
Seream widchs range from 4 o over 17 yards, averaging near
10 yards. A good pool-rifie balance prevails, with most
pools being quite deep and well shaded. The scream bomom
is predominantly dean rubble and gravel, with only a few
sections having a large proportioa of boulders. Seream banks
are mosdy low and sharp cut, contsining dense stands of
mixed deciduous and conifer growth. The channel is well
shaded and quite stable.

Vircually all eributaries eatering the Deschures in this
section exhibic 2 swift-flowing character. Boulders and cas-

.cades predominate, with oanly the lower reaches of tribu-

Liries entering below Deschutes Falls offering relacively

"—“stable gravel and rubble botroms, and fairly good pool.riffie

conditions

Salmon Utilization

Salmon use within chis section is resericted o the main.
stream river below Deschutes Falls, and to the lower reaches
of tributaries encering just below the falls. The river receives
scacrered concentrations of chinook spawning, primarily in
the lower 5 or 6 miles below Mirchell Creek, Some coho
spawning rakes place in che main channel up to the falls, as
well as in the accessible portions of lower triburaries. Juve.
nile rearing occurs primarily in the main channel, and in
those triburaries thar maintain adequate summer flows. Ju.
venile chinook rear chrough the spnng months, with coho
inhabiring these waters year.round.

Limiting Factors

The prinapal factors limiting salmon production in this
secrion include the tocal barrier ar Deschutes Falls, and che
occurrence of low summer flow condirions. Above Deschures
Falls addicional cascades and flls, plus the general steep
gradients, limit the salmon production potential. Clear—cut
section logging and associated road building, along with
occasional gravel removal operations, serve as further limita-
tions o salmon production within this upper drainage.

Beneficial Developments

Mo orcher facilicies, projects, or programs have been un-
dertaken within this section w direcly benefit salmon pro.
ducrion.

Habitat Needs

Major requirements for maincaining the fish production
potential of the upper Deschutes drainage include pres-
erving existing streamnbank cover and curcailment of gravel
removal and swweam channel alteracions. Replacement of
stream.side cover along reaches already cleared would be
highly desirable.

Deschutes — 401
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DESCHUTES RIVER — HEADWATERS
Deschutes Basin — WRIA 13

Stream Location Drainage

Number Stream Name Of Mouth Length Area Salmen Use

0028 Deschutes River Chin., Coho,
{Chum)

0056 Uninaomed RB-34.2 [} - Unknown

0057 Fall Creek LB-35.3 2.9 — Coho

0058 Unnomed LB-1.1 1.2 — None

00&66 Unnamed LB-35.4 1.7 — Coho

0069 Mitchell Creek LB-38.15 4.4 - (Chin.), Coho

0070 Unnamed LB-0.9 1.4 - Unknown

0072 Unnomed RB-1.4 2.8 - None

0073 Unnamed RB-0.75 1.7 - None

0084 Unnamed LB-38.2 s - (Chin.), Coho

{Huckleberry Cr.)

0089 Johnson Creek LB-39.1 2.6 - {Coho)

0090 Unnamed LB-0.7 1.7 - Nm-r

0095 Thursion Creek LB-39.4 53 — {Chin.}), Coho

0097 Unnamed RB-2.5 1.2 - None

o102 Unnamed LE-40.4 20 - (Coho):

0104 Unnamed RB-40.7 1.4 — Unknown

0107 Unnamed RB-41.8 1.0 e Nane

@110 Little Deschutes R, RB-42.5 57 7.89 MNone

omn Unnamed LB-1.2 2.7 — None

0112 Unnamed RB-1.5 1.1 - None

0115 Unnamed RB-1.55 1.4 — None

01é Unnamed RB-0.5 1.0 — None

onz Unnamed RB-3.5 1.2 — None

0118 Unnamed 1B-43.3 1.8 - None

019 Unnamed RB-0.4 1.3 — Nane

o2 Unnamed LB-45.45 1.2 —_ None

0123 Lincoln Creek LB-46.0 w - None

0124 Lewis Creek RB-44.5 i.7 - None

0125 Buck Creek RB-47.4 1.4 — None

0126 W. Fic. Deschutes R. LB-48.0 2.7 — None

0127 Thorn Creek LB-0.4 1.8 — None

0128 Ware Creek RB-48.6 1.0 - None

0129 Hard Creek RB-49.0 1.1 — None

0130 Mine Creek RB-49.6 1.1 — None

Deschutes — 403
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SOUTHERN PUGET SOUND

Thus broad drainage descriprion is presented as an onien-
tation for the reader 5o that he can fully understand the rela.

drainages enter the many bays and inlers chac make up this
drainage section. These confined inter-connecting passages
offer ideal salrwater transition areas for juvenile salmon
during the early portions of their life.

Stream Description

Streams in this ares are all quice similar in regard o
physical characreristics. They are typically less than 15 miles
in total lengrh, and generally bead in low rolling foochills
that are devoted o logging or Christmas eree farming. The
lower areas of these streams uscally have some agriculoural
or grazing lands and some moderate summer home or resi-
dential development. The physical charactenistics of these
streams generally include swampy or marshy lands in the
headwaters and several have lakes in their upper areas. Most
of these streams are accessible for anadromous fish use
points very near their headwaters. There are some nowable
exceptions to this, however, in both Kennedy and Perry
creeks where impassable warerfalls block salmon use in
major portions of their upstream areas.

All of the streams in this southern Puger Sound area
have exceptional salmon production capabilities due ro lim.
ited human and land use pracrices char are
compatible with fisheries resources. These various drainages,
while providing suitable spawning and rearing areas for
anadromous species, also contribute to the ecological make.
up of estuarine and marine habicacs at their confluence with
sale water. These estuaries are of great imporrance, particu.
larly to anadromous species, for they provide the critical
transition gone for juvenile and adulr fishes as chey move
from one environment to another. Inclosed marine waters of
southern Puget Sound provide excellent rearing conditions
for immature salmon.

Each of the specific drainage areas in southern Puget
Sound is covered separately in individual stream reach dis-
cussions.

Salmon Utilization

Coho and chum salmon are the primary species pro-
duced in the numerous screams of southern Puger Sound.
Coho usually spawn in the upstream sections of chese drain.
ages while the juveniles use all accessible areas for rearing,
Spawning diseribution of chum salmon is normally limited
to the lower streams areas within several miles of tidewater.
They do, however, extend cheir spawning distribution far-
ther upscream during years of large escapement. Boch return
to virtually all southern Puget Sound streams where size and
gradient afford access. Chinook and pink salmon occasion-
ally ocour in some of the larger drainages, and cheir distribu.
tion is generally limited to the lower stream reaches. For a
more detailed assessment of salmon utilization and specific
streams, refer 1o individual stcream reach descripeions for
Warer Resource Inventory Area 14,

Limiting Factors

Two factors having the greatest limiting effect on anad-
romous fsh production in the streams of this area would be
low summer flows and illegal fishing for spawning salmon.
Because of the rype of drainages and relatively small stream
sizes, lictle can be achieved 10 alleviate the low Sow prob-
lems. Stream bank clearing hasaccentuared che flow
problem by causing elevated water temperatures. In addition
to these freshwarer limiting faceors there are several local
marine areas that are experiencing a deterioration of water
quality. The two major problem areas occur in the waters
adjacent to the towns of Shelton and Olympia where rapid
residentizl expansion and industrialization adversely affect
the qualities of marine waters.

Recreanionsl have recently become quite
popular, and have also been very destructive to fish produc.
tion habitac. These enhance property values by damming
and creating lakes on flowing stweams, bur eliminare
spawning and rearing arca and cause elevated water temper.
atures thar affecr all downstream aress. These developments
must come under cighter state control o assure the protec
tion of the aquaric resource.

Beneficial Developments

This area has had limired need for projects to enhance
anadromous fish production. Accomplished beneficial devel.
opments include beaver dam and log jam removal, road cul-
vert repair, and installation and operation of fish passage fa-
cilities. Implementation of recently developed state warer
qmﬁumﬂuﬁwiﬂuminlyhﬂnb:mﬁciﬂeﬁmon
marine water quality.

Habitat Needs

It is essential chat any furure watershed developments of
needs of the aquaric resources in their pre.planning stages.
Foremost consideration should be the maintenance of the
amount and type of stream-side cover, and the quantity and
quality of stream bortom maverials available for fish nse.
Sericx controls should govern projects which would alter ei-
ther of chese environmental conditions. The humen preda-
tion on spawning salmon must be eliminated and this would
probably require implementation of more strice punitive
measures. In addicion, close adherence o existing water
qualiry standards must be maintained. /

Shelton — 101
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SOUTHERN PUGET SOUND

Shelton Basin — WRIA 14

Stream Location
Number Stream Nome Of Mouth Ll-rli Salmon Use
0001 Perry Creek Sec13,TIBN,R2W 45 Coho, Chum
(See Shelton 203)
0005 Unnamed Secl?,TIPNRZW 1.0 Unknown
0006 Unnomed Secd TI9N, R2W 1.2 Unknown
0009 Schneider Creek Sec32,TI9N R2W 53 Coho, Chum
(See Shelton 203)
0012 Kennedy Creek Sec32, TI9N RIW 9.6 (Chin.),
Coho, Chum
(See Shelton 203)
0020 Skookum Creek Sec] 7, T19N,RIW 9.0 (Chin.),
Coho, Chum
(See Shelton 203)
0026 Unnamed Sec10,TI9N,RIW 1.0 Unknown
(See Shelton 303)
o027 Unnamed Sec2, TI9N,RIW 1.2 Unknown
(See Shelton 303)
0029 Mill Creek 5ec25,T20N,R2ZW 16.0 {Chin.),
Coho, Chum
(See Shelton 303)
0035 Goldsborough Cresk 5ec20,T20N,R3W 14.0 Chin.,Coho,Chum
(See Shelton 403)
0044 Shelion Creek Sec20,T20N R3W 2.6 Coho, Chum
(See Shelton 303)
0049 Johns Creek Secd T20N, R3IW 8.3 (Chin.),
Coho, Chum
(See Shelton 503)
0051 Cranberry Creek S5ec35,T21N R3W 9.4 (Chin.),
Coho, Chum
(See Shelton 503)
0057 | DeerCreek Sec36,T21N,RIW 85 (Chin)’
Coho, Chum
(See Shelton 503)
0067 | Malaney Creek Sec2,T20N,R3W 2.9 Coho, Chum
(See Shelton 503)
0068 Uncle John Creek Sec14,T20N,R3IW 1.9 Coho, (Chum)
(See Shelton 503)
0069 | Compbell Creek Sec)4,T20N,R3W 4.5 Coho, (Chum)
(See Shelton 503)
0074 Unnamed Sec24,T20N,RIW 1.05 Unknown

Shelton — 103



SOUTHERN PUGET SOUND
Shelton Basin — WRIA 14

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0079 Unnamed Sec? T20M,R2ZW 1.45 - Unknown
ooeo Jones Creek Sec3d T2IN,R2ZW 1.8 — (Coha}, (Chum)
0083 Unnamed S5ec22,T2IN,R2ZW 1.0 - Unknown
0084 Unnamed Sec22,T2IN,R2ZW 1.5 - Unknown

Unnomed Loke Outlet-1.5
0087 Unnamed 5ec23,T21N,R2ZW 1.8 - Unknown
0088 Unnamed RE-0.4 1.0 - Unknown
0093 Unnamed Secd2, T2IN.RIW 1.0 - Unknown

(See Shelton 403) ;
0094 Sherwood Creek S5ec20,T22N,R1W 18.3 — Chin., Coho,

Chum
(Ses Shelton 603)
HARTSTENE ISLAND !

0110 Unnamed Secl8,T20N,R1W 1.4 — Unknown
D114 Unnamed Sec23,T20N,R2ZW 1.05 — Unknown
D115 Unnamed Secld,T20M,R2ZW 1.6 — Unknown
0117 Unnamed Sec!5 T20M,R2ZW 1.45 — Unknown
0122 Jarrell Creek Sec26,T21N,R2W 1.4 - Unknown

! Tributaries to Puget Sound listed clockwise around Island beginning ot nerth-

ernmost point (Dougall Point).
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FiF Water Type Committee November 1, 195% Page 1
Quality Assurance Information Report Form

Please see cover letter for instructions. Answer as many of these guestions
as you can. This is not a test, and not all guestions need to be answered

affirmatively or in a certain way for a dataset to be included in the model.
The Water Type Committee will review the information on a dataset-by-dataset

basis.

A) Who collected the data?

1) Agency or company. Include address:
washington Trout

PO Box 402
Duvall, Washingtcn 58019

2)Principal investigator. MName, professional address, and short paragraph of
qualifications and background.

__Steve Conroy - Please B-1 in Appendix B.




F&F Water Type Committee November 1, 1999 Page 2

3) Field survey crews. Names, short paragraph of qualifications and training
in last fish or last habitat field methodologies. Attach additional pages if
necessary.

Please see B-1 in Appendix B.

B} When and Where was the data collected?

1) Year in which the data was collected. Please use one year per dataset.

1997 - Pre-emergency Protocal

2) Months in whlch the data were collected.
January, March, April, July

wWas the data collected in the sampling protocol window (March 15 through July
15)? ~28% were collected! in the sampling window,

ii) How would you characterize stream flow during the sampling period? (I.e.,
Higher than average flow conditions, Average, lower than average or mixed)

Pleape see B-2 in Appendix B
3) What basins is the data from? (Use names, and WRIA codes).

Snoqualmie - 070219
pu?allup (80, Prniriaﬂ e
Puyallup (White Ri#er

Nisqually (Mashel) z,_:_“fgdi
Deschutes - 130028
Chelhalis (Black riverl - 230649
Columbia "?

4) Describe the sampling area (basins, watersheds, ownerships, tribal U&As) in as much
detail as possible.

Please see B-3 in Appendix B.
€) Sampling Objectives and Design.

1) Was this data collection effort exclusively for the purpcse of collecting last fish or
last habitat data? No.

If YES, what was the sampling design?
i} Complete sampling of watersheds, or basins?
ii) Complete or partial owmership sampling? .......
iii) Random sampling? .....
iv) Other? (Explain with attachment)................
2) Was this data collection effort part of a last fish assessment associated with an FPA

or prospective timber harvest site? No, although water typing was done in collaboration
‘with the timber industry on streams in So. Prairie. Additionally, some streams were typed



“ater Type Committee November 1, 199% Page 3
by request from Weyerhauser for'validation.

If YES:
i) Did sampling extend beyond the boundary of the harvest site as necessary to carry the
search 0.25 miles beyond the last fish or last habitat?

ii) Did sampling consistently extend beyond the ownership boundary as necessary to carry
the search 0.25 miles beyond the last fish or last habitat?

If you answer '‘no’ to either question above, do not submit dataset.

3) Was sampling incidental to other research or assessment cbhjectives? Yesg

If YES:

i} Were there aspects of the sampling design that would be considered non-random or
potentially biased for the purposes of last fish or last habitat determination? Please
specify at end of questionaire. Yes, Type 3/4 breaks were targeted in some basins. In
addition, the pre-emergency protocal could be biased against Last Habitat Locations as
gradient hrnlkﬂ were set at 12%.

ii) Did sampling target a specific species, elevation, ownership, etc.?
Sampling did not target specific ownership, however, wateryping locations were
necaaimnahly governed: by grants.

D) What Field Methodolegy was Used?

1) Which field sampling protocol was used?

Forest Practice Bga;ﬂ Hauu#i Protocal (Pre-emergency ruling) was uti¥ized with the
following: jpdiiicat1pgq§ 1) q;;g;ns u!:g not methodically surveyed ‘beyound Ehg break for
a minimym of 12 pools or K n.tla ‘Elﬂgﬂ; 1 Washington Trout crews typically utilize
uleatralhnahe;n in;ds_" g ftnﬁ'ptusgnca, visual determination of presence are also

m* wlthﬂuh u'mg_. 'El - _____ e .
In addition, a 16% Qﬁagi!ﬂhihrnnk was utilized for physical criterea  verba

......

request from ﬁhn'napar&manﬁiaq Hnnu:nl-innaurces after fish were found aaua;stently
baynnd a 12% gradient hraak Fﬁgﬁhnrmp:e, breaks were made above 16% if warranted by
fish presence,

2) What field equipment was used to validate fish present or absence? Electroshocker?
Snorkeling? Night-time snorkeling? Other?

Electroshocker, Visual identification, or visual, followed by Electroshocking in
the absence of visual confirmation.

3) Was sampling for fish systematically carried a full 0.25 miles above the last fish or

last habitat?
No

'If you answer 'no’, do not submit dataset.
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4) How was the last fish or last habitat location marked in the field, i.e., monumented

for future reference? Describe the appearance of the monuments, and where they were

place. Last !i-h points.uaxn.nnk routinnlr marked; when points were marked they were

" ngting bat t:;gh ‘Occasionally, date, organization, and surveyors

st fia .  Break points were marked with one Aluminum
: ; 'trnaaun ‘both niﬁaa of the stream, Water Type Breaks, Date,

la‘mrgm:l.i:;4:«!:.,’:1&‘.%r lnd?surwaynr _names were noted on the flagging, only water type breaks were

noted on the tags.

5) Were channela subjected to mass wasting in the past decade excluded from sampling or
identified in the field data? If they were identified, how were they identified?
Channels subjected to mass wasting were not excluded from the sampling, however,
Mass wasting is !ddghp?gd;iﬂ the field form and Last Fish/Last Habitat points within
these dxninagul could ke easily eliminated. It is possible that some drainages whose
geomorphology has been changed over time may have been missed during the survey process.

6) In situations where surface flows ended, did samplers make a determination as to
whether there was a break in channel gradient or other feature (headwater lake or
wetland) that would cause surface flow to re-emerge up-stream?

Yes

7) In situations where last fish was determined to be below a culvert, how was this

information recorded?
Culvert barriers were noted on the field form and in the database.
Where these situations discarded from the dataset?

No
Were these situations uniguely coded so that these data points could be easily pulled out

'of the dataset? thhpugh these situations 'are not uniquely coded, this data can easily be
pulled out. of the dataset.

Was the last habitat protocol applied above the culvert? Yes
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i) Vvalidation of Field Data.

1) Has the any of the data in this dataset been subjected to replicate sampling or
verification, either within the same year or in a different year? If the replicate
gample is in a different dataset, describe the location of this dataset. (Replicate

sampling is not a regquirement for dataset consideration.)

YES or HO__X Yest i
If yes, please explain how the duplicate samples can be found in the dataset,

or where to find the replicate dataset if they are not included in this
dataset.

Replicate samples where not systematically duplicated, however, occasional
duplication acﬂuxred Hﬁﬁia danﬁﬂcting culvert assessments Or upon request.
The replicate dntanet is nttached;or fallnwing the original dataset on the

ray data forms.

If yes, Did comparisons with the replicate dataset raise any concerns?

Please explain.
___Yes, as expected, habitat boundaries were extended on systems revisited
after the emergency ruling was implemented In addition, occasionally a last

fish point was extending further up the system.

} )  Data
agement .
1) Attach
Fample of
field data
sheet.

2} Where is the raw (paper copy! data or paper map being kept?
At the Washington Trout Office

3) In what structure is the electronic data being kept (spreadsheet, tabular database,
GIS)? Describe the software, including the versicn of the software. If none, write

“none’ .
Microsoft Access 2000 Table.

4) Attach details of data fields and data codes used in the electronic database.

DETAILED ITEM DEFINITION AND CODE EXPLANATION

ITEM: Twp
FORMAT: TYPE: CHARACTER; LENGTH: 8

DESCRIPTICN: TOWNSHIP AND RANGE THE POINT IS IN. EXAMPLES: T15RO0SW; TO4R15E
(NOTE: THE USE OF "N" (NORTH) IS NOT NECESSARY. THIS FORMAT COMPLIES

WITH DNR DATA STANDARD FOR TOWNSHIP/RANGE). IF THE TOWNSHIF IS A “HALF
TOWNSHIP, THEM PLACE THE "5" ON THE END (E.G., T39R41ES)
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ITEM: Sect
FPORMAT: TYPE: CHARACTER; LENGTH 2
DESCRIFTION:

THE TOWNSHIP SECTION THAT THE POINT IS IN. EXAMPLES: 0S5, 01, 15, 32.
(NOTE: PLEASE ADD THE ZERO (0) BEFORE A ONE DIGIT NUMBER) .

ITEM: Survey no
FORMAT: TYPE: CHARACTER; LENGTH: 8
DESCRIPTION:

UNIQUE CODE FOR A PARTICULAR SURVEY OR HYDRO UPDATE MAP.
(EXAMPLES: HU12, SW23, WT23).

ITEM: Pt_id
FORMAT: TYPE: NUMERICAL, LENGTH 4

DESCRIPTION: USER-DEFINED POINT IDENTIFICATION NUMBER; WE SUGGEST THAT THE USER
NUMBER THE POINTS INCREMENTALLY WITHIN A SPECIFIC SURVEY, SURVEY FORM OR HYDRO
UPATE FORM.

ITEMS: SPONSOR
FORMAT: TYPE: CHARACTER, LENGTH: 16

DESCRIPTION: THE NAME OF AGENCY, GROUP, TRIEBE OR COMPANY THAT IS CONDUCTING
THE SURVEY. (EXAMPLES: WEYCO; DNR; WATROUT; WF&W; ETC.)

ITEMS: Date
FORMAT: TYPE: DATE: YYYYMMDD, LENGTH: 8
DESCRIPTION: DATE THE SURVEY WAS CONDUCTED.

Note: spreadsheets and info may use a different date format.
Flease check and make sure any arcview conversions conform to above format.

THE FOLLOWING ITEMS (FIELDS) HAVE CODES AND CODE DESCRIPTIONS

ITEM: Protocol
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' FORMAT: TYPE: CHARACTER, LENGTH 4

DESCRIPTION: PROTOCOL OF FISH SURVEY

CCDE CODE DESCRIPTION

LFH LAST FISH HABITAT

LF LAST FISH

Ls LAST SALMONID

PRE PRE-EMERGENCY RULE PROTOCOLS
UNK UNENOWN

ITEM: Pt_type
FORMAT: TYFE: CHARACTER, LENGTE: 4

DESCRIPTION: THE TYPE OF POINT REPRESENTED UNDER THE SPECIFIED PROTOCOL,

CODE CODE DESCRIPTION
LFH LAST FISH HABITAT
LF LAST FISH

LS LAST SALMONID

ITEM: BEnd type

PORMAT: TYPE: CHARACTER, LENGTH: 2

DESCRIPTION: PHYSICAL PLACEMENT OF POINT (NEEDED FOR MCDELING PURPOSES) .

CODE CODE DESCRIPTION
A MID-CHAMNEL END OF HABITAT
B CONFLUENCE POINT (NON-FISH-BEARING STREAM LATERALLHY

INTERSECTING A FISH-BEARING STREAM)

c TRIBUTARY JUNCTION (TWO OR MORE NON FISH-BEARING STREAMS
JOIN TO FORM A FISH-BEARING STREAM

ITEM: End_type
TITLE: END TYPE OF FISH POINT

FORMAT: TYPE: MNUMBER; LENGTH: 2
DESCRIPTION: THE REASON FOR THE PLACEMENT OF END POINT.

CCODE CODE DESCRIPTION
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1 NATURAL END (BND TYPE B,C CR SIZE RELATED, (WIDTH/BASIN SIZE)
2 GRADIENT RELATED (e.g., WATER FALLS)

3 LARGE WOODY DEBRIS (LWD)

4 ROAD CULVERT

5 MASS WASTING EVENT (LANDSLIDE)

6 BEAVER DAM or other NON-PERMANENT DAM

? OTHER DAM (PERMANENT)

B WATER QUALITY LIMITER

2 HONE

10 UNENOWN

ITEM: Det_met

FORMAT: TYPE: NUMBER; LENGTH: 2

DESCRIPTION: METHOD USED TO DETECT POINT

CODE CODE DESCRIPTION

1 ELECTRO-SHOCKING

2 DAY SHNORKELING

3 NIGHT SMORKELING

4 VISUAL OBSERVATION

ITEM: Comment
FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATIONS)

ITEM: Comment
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FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATION
5} Where is the electronic copy being kept?

On Washington Trout's Document Server.






Curriculum Vitae
Stephen C. Conroy, Ph.D

Address: 10624 165th St.
Renton WA 98055

Telephone: (425) 277 7868 (home)
(425) 788 1167 (work)

email: watrout@eskimo.com
Undergraduate Degree: B.Sc. with Honours, 1980. University of Aberdeen,
Scotland, UK. Major: Biochemistry

Graduate Degree: Ph.D. 1984. University of Aberdeen, Scotland, UK.
Field of study: Enzymology

Employment History:
University of Aberdeen, Scotland, U.K. Research Assistant. 1980-1984

University of Colorado, Denver, CO. Research Fellow. 1984-1985

Case Western Reserve University, Research Associate. 1985-1987

Cleveland, OH.

University of Washington, Seattle, WA.  Senior Fellow. 1987-1992

Fred Hutchinson Cancer Research Center,  Staff Scientist. 1992--{995

Seattle, WA.

Washington Trout, Duvall WA. Science/Research 1996-present
Director

Editorial Positions

Manuscript reviewer, "The Journal of Biological Chemistry” 1985-1987.
Manuscript reviewer, "Bi i 1987-1994.

Manuscript reviewer, “Washington Report" 1996-present

Grant Awards

Weiss Creek Restoration and Deer Creek Stream Typing. $300,000 from Washington
Jobs For The Environment Program (JFE 9809)

North Fork Stillaguamish Engi Log Jam Project. $160, 127 from Washington
Department of Fish & Wmﬂm



Griffin Creek Restoration. $49,600 from National Fish and Wildlife Foundation.

Skykomish Culvert Inventory & Analysis. $44,500 from Washington Department of
Transportation.

Weiss Creek Demonstration Project. $40,000 from Snohomish Watershed Basin Work -
Group.

Salmonid habitat identification/stream typing project. $33,200 from King County Water
Quality Block Grant.

Stream Typing and Culvert Analysis. $30,000 from the Bullitt Foundadon.
Stream Typing and Culvert Analysis. $10,000 from the General Services Foundation.

Stream Typing and Culvert Analysis. $10,000 from the Horizons Foundation.
Stream Typing and Culvert Analysis. $5,000 from The Trout and Salmon Foundadon.

Cherry Creek Riparian Restoration. $3,000 from Stilly-Snohomish Regional Fisheries
Enhancement Group.

Tolt steelhead molecular genetics project. $250 from Puget Sound Flyfishers
Tolt summer steelhead monitoring project. $250 from Puget Sound Flyfishers

Typical Responsibilities

Supervised up to eight field biologists performing stream typing across the Western
Cascades and in the Lower Columbia. Obtained grants and contracts for stream typing and
in-stream restoration projects, published technical reports, supervised budgetary
wmmmcimmm%wmnﬁm. Taught stream typing courses to
partners and consultants. i in snorkel surveys and shing surveys.
Experienced in non-lethal tissue sampling from fish for DNA analysis.
Coordinated culvert inventory and analysis projects, analyzed data, maintained databases
and prioritized projects for restoration. Participated in formal training courses regarding
culvert assessments and helped refine class materials and content.
Project manager for in-stream restoration in Weiss Creek and Griffin Creek. Projects
involve permit acquisition, channel construction, LWD placement, riparian planting and
fencing, and public outreach and education. Delivered oral and written reports to grantors

and agencies.

Published Essays (Fisheries/Ecology)

Conroy, §.C. "Genetic Diversity in Salmonidae" The Osprey, 12: 5 (1991).
Conroy, 5.C. Habitat Lost and Found; Part 1. Washington Trout Report (1996)

Conroy, S.C. Molecular Biology Comes to the Tolt. Washington Trout Report (1996)
Conroy, S.C. Habitat Lost and Found; Part 2, Washington Trout Report (1997)



Conroy, S.C. Stream Typing. Northwest Fishing Holes, (1996)
Conroy, S.C. Atantic Salmon; Friend or Foe? Northwest Fishing Holes, (1997)

Conroy, S.C. Genetic Diversi 99? in Salmon. Washington Wildlife Magazine, volume I,
number II, 1

Conroy, S.C. Habitat Identification and Development: The Need For Streamside Buffer
Zones. Washington Trout Technical Report TR-98-1 (1998).

Scientific Publications (Peer Reviewed)

Conroy, S.C.; Adams, B.; Pain, R.H.; Fothergill, L.A. "3- Phosphoglycml:e Kinase
%% “Aﬁmty Elution has Tightly Bound 3-Phosphoglycerate.” FEBS Leus. 128

Dobson, M.J.; Tuite, M.F.; Roberts, N.A.; Kingsman, A.J.; Perkins, R.E.; Conroy,
S.C.; Dunbar, B.; Fothergill, L.A. "Conservation of High Efficiency Promoter Sites in
Saccharomyces cerevissiae," Nucleic Acids Research 2625-2637 (1982).

Watson, H.C.; Walker, N.; Shaw, P.J.; Bryant, T.N.; Wendell, P.; Fothergill, L.A.;
Perkins, R.E.; Conroy, S. C, Dobson, MJ Tuite, M.F.; lﬁngsman, A.J.; Kingsman,
S.M. “Se&;zumce and Structure of Yeast }Phosphuglycmtc Kinase." EMBO 1 1635-
1640 (19

Conroy, S.C. "Sequence, Structure and Activity of Yeast 3-Phosphoglycerate Kinase"
Ph.D Thesis, University of Aberdeen, Scnﬂallﬁ.. UK. (1983).

Perkins, R.E.; Conroy, S.C.; Dunbar, B.; Fothergill, L.A.; Tuite, M.F.; Dobson, M.J,;
Kingsman, S.M.; Kingsman, A.J. "The Complem Amino Acid chu:ncc of Yeast 3-
Phosphoglycerate Kinase" Biochemical J. 211 199-218 (1983).

Conroy, §.C.; Dever, T.E.; Owens, C.L.; and Merrick, W.C. "Characterization of the
46,000-Dalton Subunit of eIF-4F." Arch. Biochem. Biophys. 282 363-371 (1990)

Merrick, W.C.; Dever, T.E.; Kinzy, T.G., Conroy, 5.C.; Cavallius, J.; Owens, C.L.
"Characterization of Protein Synthesis Factors from Rabbit Reticuloctyes." Biochimica et
Biophysica Acta 1050 235-240 (1990).

Hagen, F.S.; Arguelles, C.; Sui, L.; Zhang, W.; Seidel, P.R.; Conroy, S.C.; Petra, P.H.
“Construction of a Full-Length cDNAEorll'mSmSmﬂBmdin Protein of Human
Plasma or Andmgcn Bindm Protein of Human Testis (SBP/ABP or SI'IBG.-’ABP}

2 (19'92) ion of the Recombinant Protein.” FEBS Letts.

Conroy, 5.C., Hart, C.E., Perez-Reyes, N., Giachelli, C.M., Schwm::.. S M.,
MCDG% K. "Characterization of Human Aortic Smooth Muscle Cells 9;
HPV16 Open Reading Frames." American J. of Pathology, 147 753-762 (1993).

Conroy, 5.C., Morales, T.H., Start, K. "Partial Purification and Characterization of a
Terminal Uridyl Transferase from Leishmania tarantolae.” Manuscript in preparation.



Bonin, L, Tedford, K., Perez-Reyes, N., McDougall, J. K. & Conroy, S.C. "Gene
in extended l:fe-span human smooth muscle cells derived from atherosclerotic

expression
plaque." In press.

Contributed Papers

Conroy, S.C. “Binding of Substrate to 3-Phosphoglycerate Kinase.”
Scottish Protein Society, Aberdeen, Scotland. 1982.

Conroy,S.C. “Sequence, structure and Activity of 3-Phosphoglycerate Kinase™ Scottish
Protein Society, Strling, Scotland. 1983.

Merrick, W.C.; Conroy, S.C.; Dever, T.E.; Brabanec, A.M.; and Owens, C.L. “Protein
Synthesis Factors That Interact With RNA And Nucleotides.” FASEB J 1988,

Washington, D.C.

Perez-Reyes, N., Conroy, S.C., Halpert, C.L., Smith, P.P., Benditt, E.P., McDougall,
JK. Immnrul:znnan of Pmnary Human Smnodl Musclc Ccl]s." FASEB I 6:A1032,

1992.

Conroy, S.C., Hart, C.E., Perez-Reyes, N., McDougall, J.K. "Phenotypic
Characterization of Immortalized Vascular Smooth Muscle Cells." FASEB J7:A758,

1993,

Scatena, M., Conroy, S.C., Tedford, K. & McDougall, J.K. "Increased ubiquitin
cl:gggsaon in human atherosclerotic plaque-derived smooth muscle cells." FASEB J.

Conroy, S.C. "Habitat Lost and Found" 1st Annual Wildlife Congress. Washington
Department of Fish and Wildlife. January 1997.



Experience:

1994-Present

1992-Present

Mary Lou White
2905 Birchwood
Bellingham, WA 98225
(360) 671-8839 i

Field Biologist/Project Manager
Washington « Duvall, Washington

» Crew leader and field biologist for fish habitat assessments,
stream typing, scientific data collection, culvert assessments,
riparian planting and monitoring, 1994-present.

+ Project manager for culvert replacement, stream channel

mmnm,mad abandonment, and riparian revegetation grant
O&Icmdm 1996 & 1997, combined worth of grants
ovﬂ'ﬁﬂﬂ

pejle , including five contractors
working s:multamuusly on six road abandonment and three
restoration projects.

+ Additional responsibilities include the following: (1) documenting
and entering data; (2) preparing contracts; (3) obtaining permits;
(4) writing quarterly and final reports; (5) instructing restoration
and culvert assessment workshops.

Owner/Hydrologic Technician & Environmental
Consultant « Bellingham, Washington

Representative clients: Washington Trout, Water Resource
Consulting, Puget Power, Joanne Greenberg (N-SEA).

Assist hydrologic consultants in gathering, documenting and
ing inf ot Far 3 i hod proj

* Determine flow line estimates for application in determining time-
of concentration.

+ Research private landowner water rights.

+ Using S.C.S. method, time-of-concentration and curve number
assignments, calculate runoff flow from an urban watershed.

+ Utilize aerial photos to determine land use activities.

» Measure lateral movement of channels based on aerial photo
interpretation.

= Planimeter or digitize basins and sub-basins.

+ Use maps, Quattro Pro, Excel, WordPerfect, Microsoft Word, or
R-base, to document data or assemble reports.

« Conducted Wellhead Protection Program for Everson, WA.



1991-1992

1989-1990

1984-1989

» Fisheries Technician « Center for Streamside Studies »
University of Washington, Seattle, Washington.

+ Timber/Fish/Wildlife ambient "'TS'"" collected data o;abi
stream discharge, bankfull width and depth, gradient, fish tat,
mass wasting, valley bottom and riparian characteristics.

+ Established photo points for long-term monitoring of stream
channel changes.

» Used scantron for data documentation.

Hydrologic Technician « U.S.F.S. Mount Baker Ranger
District « Sedro Woolley, WA.

+ Assisted in layout and preparation of watershed/fisheries habitat
improvement projects; monitored completed projects by recording
graphics and establishing photo points.

« Created a stream file monitoring guide.

« Assisted in spotted owl surveys.

Forestry Technician « U.S.F.S. Fernan Ranger District « Coeur
d’Alene, Idaho.

= Project supervisor - Fish habitat improvement structure
installations; watershed inventories; coring and embeddedness

Surveys.

« Inventoried systern and non-system roads;
with culvert and road erosion site locaﬁons;nﬂnmmd prnbiﬂns
and prescribed solutions.

« Arranged and assembled district watershed atlas for 62 stream
drainages.

» Collected water samples and stream flow measurements;
electrofished and snorkeled.

* Created a Future Fish Habitat Improvement Guide.

« Conducted field studies and documented data for fish habitat, elk
browse, piliated woodpecker range management and watershed
inventories.

« Assembled historical information for G.I.S. input.
» Served on initial attack crew for wild fire suppression.

a =



Skills:

Training:

Awards:

« Computer: Microsoft Word, WordPerfect, Excel, Quattro Pro
and Quicken. N

« Habitat Assessments: All modules of TFW methodology, or
Hankin & Reeves. TFW quality assurance qualified.

+ Stream typing: DNR certified.

« Surveying: Stream prﬁﬁlﬁ (longitudinal or cross section),
culvert assessments, or road abandonment.

+ Aerial Photo Interpretation.

« Equipment: Compass, clinometer, planimeter, McNeil sampler,
electroshocker, increment borer, flow meter.

+ Timber Fish Wildlife Ambient Monitoring Wotkshops 1994-97
+ Stream Typing Emergency Ruling workshop, DNR 1997

* 319 Grant Request Workshop, 1997

Culvert College, Washington Trout, 1995

CPR, 1993, 1994

Effective management, U.S.F.S. 1988

« Defensive Driving - U.S.F.S. 1984-89

Baci to Basics - Compass & First Aid Training, 1989
« Fire Suppression & Saw Training, 1984, 1985.

L

» Recognized for significant contribution to the success of the Mt
Baku'RangchumFishm&Wmshﬂdemdudngdn
1989 ficld season.

» Awarded Certificate of Merit and Cash Award for extra effort and
mnvemmdcmdﬁlbmiupulmdumnmﬁﬁshm
itat database on Fernan District and for outstanding effort and
high quality road condition inventories and work on the watershed
road inventory database.



Education:

June 1994

May 1979

References:

Bachelor of Science
Western Washington Univeristy, Bellingham, WA
Major: Watershed Studies; Minor: Biology.

Associate of Arts
Lincoln Land Community College, Springfield, IL.

Relevant courses:
Water resources, soils, stream ecology, hydrology, water quality,
fluvial geomorphology, ichthyology, watershed management,
limnology, entomology, botany, biometrics and biology.

Kurt Beardslee, Executive Director
Woashington Trout, Duvall, WA (425) 788-1167

Steve Conroy, Ph.D. Science/Research Director
Washington Trout, Duvall, WA (425) 78-1167

Karen F. Welch, M.S., or Peter Willing, Ph.D., Hydrologist
Water Resource Consultants
1903 Broadway, Bellingham, WA (360) 734-1445

Robin Sanders, Hydrologist
Olympic National Forest, 1835 Black Lake Blvd. SW, Olympia,

WA (360) 956-2433

Ed Lider, Fisheries Biologist
Fernan Ranger District, Coeur d’ Alene, Idaho (208) 752-1221,

664-2318

Caroline Hidy, Fisheries Biologist

2695 Highway 200, Box 212

Trout Creek, g:IT 59874, (406) 599-2714.



Education:

Teaching
Experience

Work History

Skills

David Crabb
17425 Turtle Lane
Bow, WA 98232
phone: (360) 724-4902

Master of Science in Geography with Planning
Western Washington University, Bellingham, Washington 1985,

Secondary Teacher Certification (Social Studies)
Western Washington University, 1982

Fifth Year History, San Diego State University, San Diego CA, 1973

Bachelor of Arts in History, Grove City College, Grove City PA, 1971

Graduate Teaching Assistant in Physical and Human Geography,
Western Washington University, Bellingham, WA 1984-1985

Substitute Teacher grades 7-12 in Sedro-Wooley, Burlington-Edison,
Mt. Vernon and Arlington school districts 1982-83

1994-present: Washington Trout, Cuvall, WA. Watershed
analysis water typing, fish habitat restoration, riparian protection and
revegetation.

1976-present: Forest Contractor, providing tree planting and inventory
survey skills for reforestation, forest management plans.

1977-1978: Scott Paper Company, Hamilton, WA . Reforestation, pre-
commercial thinning.

1974: Whatcom Falls Park Fish Hatchery, Bellingham, WA. Hatchery
maintenance, landscaping and rockeries.

All aspects of reforestation, crew leadeership and training, culvert analysis,
stream typing, rockeries.



Training Culvert assessment, water typing methodology, electrofishing, habitat
surveying, spawning surveys, riparian revegetation, salmonid
identification.

Personal Data Born 1949, married, two children, health excellent, take pleasure in all

family-oriented activities, especially backpacking and camping, gardening
and basketball. Interested in reading and stewardship of the environment.



Bill McMillan

best known as an author and master of fishing for steelhead trout using dry
lines, Bill McMillan has devoted the greater part of a lifetime to fishing Northwestern rivers
and sharing the enchantment of the experience through the written word and public
speaking.

McMillan has authored numerous articles in Salmon Trout Steelheader magazine,

Wild Steelhead and Atlantic Salmon magazine, and many others. His book Dry Line
Steelhead has been described as “a graduate course in steelhead fly fishing.” Most
recently, McMillan spent two seasons on Russia’s Kamchatka Peninsula as resident camp
director for the joint Russian/American scientific expedition coordinated by the Wild
Salmon Foundation.

For 40 years, McMillan’s attention has been focused on the plight of wild
salmonids, particularly regarding competition with hatchery-raised and the decline of
their habitat's quality and availability. Concemns he raised decades ago regarding threats to
wild salmonids have all been substantiated and vindicated. His extensive and precise field
journals have filled a gap in statistics that the Washington State Department of Fish &
Wildlife never kept, and he is widely quoted in academic fisheries papers.

An internatonally esteemed author on conservation, fish, flyfishing and nature
topics, he served on the Gifford Pinchot Forest’s Spotted Owl Citizen’s Advisory Board
from 1989-1990 and on the Washington Department of Wildlife's Fishery Policy Task
Force from 1950-1993.

McMillan, a founding board member and past President who has served on
Washington Trout’s board for all but two years, studied fisheries, English and philosophy
at Clark College, University of Washington, Portland State and Central Washington.

He co-founded the Clark-S ia Flyfishers in 1975 and initiated spawning surveys in
1979 and snorkel surveys in 1983 on several rivers in Southwest Washington. An early
and ardent conservationist, he has spent a lifetime advocating for the wild fish.



T |

o : i
\ .
JOHN E. MEANS RESUME DOF QUALIFICATIONS _
© 2710 114th Way S.W. Ty
Olympia, Washington 98512 ; (206)-955-91@3
DBJECTIVE . WATERSHED ANALYSIS TECHNICIAN
EDUCATION: CULVERT ANALYSIS TRAINING

“Washington Trout, Duvall , WA 1994

COLLEBE COURSE WORK _ ' '
South Sound Commmunity College . ~
Dlympia, WA 1994 )

Everett Community College, Everett , WA 1983

HIGH SCHOOL
Juanita High E:hual, Kirkland, WA 19??

I -

EXPERIENCES « o«

o Field Service, research and data collection, - s
B @ Computer applications and hardware support
o Installation management, procurement, layout
o0 Provide liaison between customers and company,
follow up, solve problems and ensure customer '
satisfaction. Customer training and support.
' o Performance of a wide variety of mechanical
'‘~electrical and construction skills. _ < 7
: . / ' i L
EMPLOYMENT HISTORY "o 2 e
£ 5 i ‘ ' - ll."u' : 41,
June 1988 Washington State Dept of Fisheries. i L
‘to ‘present  Wild Salmon Production and Survival Evaluation Frngr.ﬂ' g
Ry This program has measured wild coho smolt prndu:t;nn. hnrvtst
T : ., -. and escapement thrnugh trapping and coded wire ngging of, i
S A "4 ! juveniles in various river' systems. During the ?EEﬂlnd 19?4
P ri _coho smolt migratior periods I was stationed lt the E;nghnm

: - Ereek { Satsop River ) trap facility and the @khgit River, .

~ M trap in 1992. Specific duties were, .24 hour trap. np-ratinn,

' species identification ( vertebrate and invertebrate ) Land T

"\-numiratlnn, recording of catch and tagging dltﬂ} :nd-d wire

.. . _ “tagging,; length frequencies of salmonids, specimen Al T

=55 o I 2 prll!rvatlnn and physical measurements of stream :nqﬂitiun.,
ie. Lux, stream height, TSS sampling, Imhoff cone and - ..
temperature. I was also responsible for establishing the
protocol for safe and efficient fish handling procedures.
During this time I was alsoc a member of the NATURES team and
provided the same services to this WDF and NMFS research

. project. Being stationed at this location allowed me the
~ opportunity to observe and study the stream ucnlyntem‘uhi:h
- was of great personal interest. .
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[ -

:HDF. Harvest Management, Soft Data Unit. -
From 199@ thru 1993 during the commercial fishing season (
July to Jan ) I was responsible for monitoring commercial
salmon catch data, ensuring accurate principle data sources,
summarization and processing data for the Auxilary Fish Catch
-Record System that is used for in-season harvest management.
I was also responsible for bioclogical and catch correctiops

' in processed data in the Prime computer system files. The job
- required a thorough knowledge of the commercial _fishing . rL
industry, salmon_ stock composition and run timing. Our unit ! _ .
was also respontsible for PC hardware and software support +gr
the harvest management division. At this timel/ I also PO
participated-in Puget Sound purse seine test fishing,,in & -
"'which 1 performed GSI, fecundity, scale and catch tnmpn:xtldn -
sampling. During slow periods of commercial f;ihing I was ~ *

i‘tharqed with finding and sampling little &nown sport _ oy oL
fisheries on the_ beaches and Eztuary s of South Fuqet Sound-. .
and Huud Canal. : > e,

jHDF Puqet Sound Epurt Emphasis Sampling..
As a Sport Sampler in 1989 and 1990 I tnndu:ted lntEFV1lNE

with sport salmon anglers on Puget Sound and the Straight of
Juan de Fuca, recording angler catch, effort and biological
data. Scale sampling and coded wire tag recovery were alin
performed. % =

Related volunteer experience.:

South Sound Fly Fishers, Director.

The following is a list of activities and a::nmplinhmants
which I have been involved with that are combined efforts of
the So. Sound Fly Fishers and Washington Dept of Fish and

- Hildlif!.

1 was lead person for a cooperative project with WDFW doing a
creel census on the South Fork Toutle River during the Feb- =
March wild winter steelhead fishery in 1993 and 1994.

I am the SSFF representative on the citizen advisory ¢ -
committee to WDFW's Wild Szlmonid Policy meetings.’

Conducted electro-fishing projects on the North Fork Toutle

_and Breen River tributaries in cooperation with WDFW for five.
consecutive years, establishing base line data of juvenile

wild salmonid populations and stream habitat analysis. ,

Began work on a Sea-run Cutthroat Trout Bibliographic -
Database. This work has received wide support from
conservation, sport, and government organizations. It is
expected to be a 3 year project.

‘Participated in snorkel survey’'s in the Tolt, Washougal and
Wind rivers in conjunction with Clark-Skamania Fly Fishers
and Washington Trout. These surveys are to continue baseline
data of wild summer steelhead populations in these rivers.



Dec. 1982 | Cutting Edge Floor Covering
.to June EE As part owner of Cutting Edge Floorcovering I had many
~ responsibility’s in the operation of a small business. Con-
v 'Y tract commercial floorcovering of large office buildings. such

vt _-'

., ¢. as the Columbia Center, Century Tower, etc: provided the - .

: - “ business base. My specific duties included, sales, small -

1;.*i’;'\ bus;nlls‘i-nnqam-nt blueprint takeoffs, materials . b g
20 o  estimations, procurement and layout. A thorough understanﬂ;ng 3
\: " of floor covering technologies and building construction 2

- .'ﬂ techniques were also required. Coordination of workspace,

r . ¢ material transport and time scheduling between the prime
fln contractor, sub—contractor’'s and my crew’ was done on A dally
in . basis to achieve timely completion of the job and assure

I ;J_E€Ultnmer satisfaction. -
Jar. 82 ° ; Design Interiors -
to Dec. B2 - ~Floorcovering installation apprentice. Assisted and installed

- all types of commercial fleoorcoverings in new construction
- and renovation of large office buildings in downtown Seattle

b, 79 Seattle Industrial Controlled Heat 4
to Dec.B1 Seattle Industrial Controlled Heat was a company that
- specialized in the manufacture of portable industrial heat

treating and stress relieving equipment. My position with
them was essentially two fold. As a shop electrician/mechanic
my duties involved welding, fitting, and mechanical
fabrication of the equipment. I also participated in the
schematic drafting and design and_the subsequent slectrical
wiring and installation of the equipment. We alsoc provided
a nationwide heat treating and stress relieving service of
industrial apparatus in oil refinery’'s, shipyards,nuclear

" ’ plants, etc. As a field service technician 1 would travel

" with the equipment to the site for installation which

included wiring and any training required by the

customer.

During this time 1 held a limited industrial electricians

license. T

Personal Data: Married, 3 children, excellent health.
Hobby: Fly fishing for salmon and 5tu-lhead.

&

Personal and professional references are available on request
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DENNIS 0. BROWN

15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498
(206) 588-1794

April 2, 1996
TO WHOM IT MAY IT CONCERN:
This is a work history of Dennis O. Brown.

WORK HISTORY

Sept. 6, 1995 to Bates Technical College (GPA 95%)
Feb. 20, 1996 Long-Haul Trucking Program

South Campus

2201 South 78th Street

Tacoma, Washington 98409-5847

(206) 596-1753

(Sharon Wade)

Nov. 93 to Witcraft & Swope Contract Cutters Timber Faller
Aug 95 7901 Holiday Valley Ct. NW $30.00 per. br.
Olympia, Washington 98504
(360) 866-9110
(Steve or Marti Witcraft)

Mar. 88 to #208 Shake & Shingle Griffiths Inc. Everything From Truck
Nov. 93 PO Box 208 Driver to Millwright
Moclips, Washington 98562
.(360) 276-4640 1
(Amette Griffiths)

Feb. 85 to Pearson Forest Products Everything From Truck
Mar. 88 Molips, Washington 98562 Driver to Millwright
(Out of business/no phoue)
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DENNIS 0. BROWN
15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498
(206) 588-1794

April 2, 1996

TRUCKS DRIVEN
Straight Trucks, Tandum end Single Axles, Hydraulic or Air Brakes.

Flatbeds, Dump Trucks, GI Duce and a Half, Geophysical Vibrators (6 x 6 on
and off road), Buses.

Tractor Trailer: Semi-dumps, Flatbeds, Vans, and Doubles.

EQUIPMENT OPERATED
Most types snd besads of Forklifls, Front-sad Loaders, Loggstackers, Cals, md
Lumber Carriers.
RELATED WORK
Maintenance Mechanic on equipment operated, (Trucks and Loaders, etc...)

Industrial Millwright, including Welding and Maintenance Mechanic for Shake and
Shingle mills, Sawmills, and other production type sites.

Electrician: Commercial, Industrial, and Residential.

I'have also been superintendent, manager, and foreman for companies that [ have
worked for in the past



Education &
Training

Specialized
Training

Streamtyping
Experience

Frank Staller
16 Malone Hill Branch Road
Elma, Washington 98541
(360) 482-2960

St. Benedict’s High School, Chicago, Illinois, 1974 diploma.

DeVry Institute of Technology, Chicago, Illinois, Electronics
Technician degree, 1976.

Grays Harbor College, Aberdeen, Washington, Environmental
Services Contracting Certificate 1996.

Northwest Indian Fisheries Commission, TFW Monitoring
Training Workshop, 1997.

Department of Natural Resources & Quinault Nation: DNR
fg;‘?am Typing Updated Rulings & Electroshocking Workshop,

Power Squadron boating course; U.S. Forest Service forest

fire training; defensive driving certificate; First Aid and CPR;
Hazmat Awareness Level; Swiftwater First Responder; Swiftwater
Boat Rescue; Wilderness Survival; Wildemess First Aid; Helicopter
I evacuation, safety and man-tracking, and culvert analysis.

Washington Trout, P.O. Box 402, Duvall, WA 98019
Scientific Field Technician: Three years of stream surveying,
using maps and compass to report on condition of streams
related to fish presence, barriers and condition for re-typing
classification. I submitted reports and upgraded maps after
sw;. I also did culvert analysis on Type 3 waters.
Iw on road closure and culvert replacement projects,
operated pumnps, assisted in surveying and stream monitoring.

Washington Department of Fish & Wildlife, Montesano:

Stream surveyor using maps and compass to collect information on
streams related to fish presence and barriers for stream type
verification.

Self-employed timber salvage contractor: Eight years subcontracting
cedar salvage through Weyerhaeuser and other private landowners
e, patat Hocks $ad Ga ok (A RO IR

g g, i -
um:sn;muWEWtdnwndeadﬁrIuphmmtswi portable
chainsaw mill and flew them out with helicopter assistance.

Timber Faller: For six months I felled and bucked timber for private
landowners for partial and clear-cut operations.

Forestry technician for USDA Forest Service, Quinault, WA for
four nine-month seasons: set up logging areas by traversing
boundaries, surveyed for new roads, prepared profile surveys,
assisted in cruise plots and marked trees, plus assisted in transient



Volunteer
Activities

survey of national forest boundaries, placing section comer markers
and marking bearing trees.

Other work has included two seasons as a fire crewman, three years_
in horticulture/landscaping, experience planting and thinning '
mbuﬂdtngandumnmnmgﬂw(}mnmhtmﬂmumplusm
years as electronic technician.

Grays Harbor Search & Rescue, Chehalis Valley Restoration wood

Duck Project, Washington Department of Fish & Wildlife elk
relocation project plus oak habitat mapping.

i



General
Summary

Streamtyping
Experience

Other
Experience

Education

References

Gregory Ericksen
2832 Pacific
Hoquiam, Washington 98550
360-533-2058

years' experience in positions requiring coordinated tal and
phyncalsh]lsmme]rudwnvitymmy e

Work equally well in a teaming environment or with minimal
supervision. My varied work experiences indicate willingness and
ability to learn,

Washington Trout, Duvall, WA.: I have taught stream typing to
crews and TFW partners and participated in restoration projects
including road closures, culvert surveys and replacement, and
collected scientific data for Washington Trout and for Thomas
Travis Young, Olympia (consultant).

I have streamtyping for the Washington Department of
Resumnes, Dl{\l‘;_:ﬂﬁf ninsula Office, Aberdeen, WA, the
of Fish & e at Montesano, WA and stream typmg
plus tree planting for Weyerhacuser. I have more than three years’

experience in streamtyping.

Heavy equipment operator
Rigging operator
Mechanic

Carpenter
Landscaping
Supervisory
Watershed Restoration

E;shingwn State University survey class, Adopt-A-Stream, Everett
Grays Harbor College, Aberdeen, Washington: Watershed
analysis/data collection.

%ermmufﬂmﬂﬂmmmvﬁﬁmdmmm

Hoquiam High School, Hoquiam, Washington.
Available upon request.
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ROGER R. KRINGEN
Box 866
Elma, WA 98541
Phone: (360) 482-4042

POSITION DESIRED  Stream Survey Technician

WORK EXPERIENCE
QUINAULT DEPT, OF ENVIRONMENTAL PROTECTION

Stream Type Technician
Quinault indian Nation Taholah, WA. November 1995 to present. Duties include:

-Acquiring and organizing the road and field maps required to perform
surveys on type 4 and 5 streams on a township-by-township basis across the
Olympic Peninsula.

-Utilizing forest practice base maps and hydro maps In coordination with
road maps from timber companies, Forest Service, USGS, and other sources to

locale streams in the field.

-Employing electroshocker or visual methods to determine if salmonids are
present in streams. If salmonid presence s verified, survey is continued upstream
until practical fish passage limit is reached and flagged as end of type 3 water.
Position is noted on map by orientating with side-tributaries, topographic
irregularities or other physical features. Stream charactaristics such as substrate,
wetted width, ordinary high water mark, large woody debris, canopy and gradient
are noted as well as any observance of salamanders, frogs or other riparian
species. Mass-wasting, debris flows or other geologic events are noted and

mapped.

-At office, survey results and pertinent information are transferred to data
cards, and stream type changes or verifications are color-coded on file coples of
forest practice base maps. High culverts or other man-made blockages are
documented on fish passage forms.

-Review and on-site inspection of forest practice applications.



Stream Type Technician

Mucklieshoot indian Tribe Aubum, WA. Seasonal employment from June 1996 to
October 1996. Duties: Similar to those with QIN, but additional emphasis was
placed on Initiating development of a data bank documenting the maximum
gradient limits of salmonid occurrence in the Washington Cascades. Job required
backpacking in and camping overnight in Clearwater Wildemess and other
remote areas.

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE

Stream Typing Field Suparvisor

Montesano, WA June 1994 to July 1995,

Duties: Supervision of 6-man stream typing crew included interviewing job
applicants, crew-member training, direcling work activities, maintaining lime
sheets, scheduling equipment maintenance, monitoring incoming field data and
contacting private landowners to acquire permission to enter their properties.
ADDITIONAL WORK EXPERIENCE

-Contracted for Weyerhaeuser Corporation fo collect riparian zone shade
data during Littie North River-Vesta Creek Watershed Analysis.

-Two years experience as chain-man and rod-man for soil and water
conservalion district.

-Longlime logger with extensive experience as timber faller, chaser,
chokerman and cat operator.

FORMAL TRAINING

-DNR Wetland Recognition and Designation
-Forest Practices Road Maintenance and Abandonment

EDUCATION

Associate of Arts and Sciences Degree Grays Harbor Community College,
Aberdeen, WA June 1994. Graduated #2 of 300 with 3.95 GPA.

References available upon request.






Historical Streamflow Daily Values Graph for
S.F. Nooksack River Near Wickersham, Wash.

(12209000)

5.F. HWooksack River Near Mickersham, Mash,
Station Munber: 12200888

Dischargs, 1

AR ERER iR

Some stations have red data points. These represent days for which data were estimated, rather than recorded.

__/hist cgi?statnum=12209000&bdate_month=01&bdate day=1&bdate_year=1990&edate_month=12&edate_da'1/16/01
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science for a changing worid

Historical Streamflow Daily Values Graph for
North Fork Tolt River Near Carnation, Wash.

(12147500)

Horth Fork Telt River Mear Carnation, Hash,
Station Munber: 121479588
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.

11058 FEGRWRRME | Wy you might press this button

.../hist.cgi?stainum=12147500&bdate_month=1&bdate_day=1&bdate_year=1990&edate_month=12&edate_dayl/16/01



Historical Streamflow Daily Values Graph for
N.F. Stillaguamish R. Nr. Arlington, Wash. (12167000)

M.F. Stillaguanish R, Nr, Arlington, Hash,
Station Mumber: 12167888

22500 |- J

Im s e S, T o b e
o R | |
|

12580

Disc._'ge, in CFS

- Legend: ——— Discharge, in CFS - . /
Estinated Discharge, in CFS

Some stations have red data points. These represent days for which data were estimated, rather than recorded.

=75 Why you might press this button

.../hist.cgi?statnum=12167000&bdate_month=1&bdate_day=01&bdate_year=1990&edate_month=12&edate_dal/16/01
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fence for a changing world

Historical Streamflow Daily Values Graph for
Mashel River Near La Grande, Wash. (12087000)

Hashel River Mear La Grande, Mash.
Station MWumber: 12087888
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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fenca for 8 changing world

Historical Streamflow Daily Values Graph for
South Prairie Creek At South Prairie, Wash.

(12095000)

South Prairie Creek At South Prairie, Mash,
Station Mumber: 12095080
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Legend: — Discharge, in CFS
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.

...swust.cgi?statnum=12095000&bdate_month=1&bdate_day=01&bdate_year=1990&edate_month=12&edate_da'1/16/01



Historical Streamflow Daily Values Graph for
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SNOQUALMIE RIVER
Lower Mainstem

This drainage section includes the lower 12 miles of
Snoqualmie River from a few miles above Duvall down.
streamn to the confluence with che Skykomish River (R.M,
20.5). Eleven triburaries enter in this section, adding more
than 83 rocal stream miles. Principal access in this northwest
King.southwest Snohomish counties section is provided by
Srare Highway 203 running souch from Monroe.

Stream Description

From scream mile 12.0 the Snoqualmie River meanders
northeast approximately five miles o Cherry Creek, then
northwest to the confluence with the kykomish River. Prin-
cipal triburaries include Tuck, Cherry, and Peoples creeks.

The Har valley floor is two miles wide and is cleared with
only occasional serips or small chickers of deciduous crees
and underbrush. The low, rolling hills bordering che valley
are moderarely steep-sioped with deciduous and some mixed
conifer cover. Land use is almost exclusively agriculrural
pasture land. Recrearion use is heavy, consisting of both
fishing and hunting. The only community development is
Duvall; however, there are a few widely scarrered rural resi.
dences within this section. Some logging occurs in the upper
Cherry Creek watershed.

Through chis section, the Snoqualmie River is contained
within 2 broad channel ranging from 30 ro 43 yards during
fall months. The gradienc is gencle with a few nearly flac
stretches. The channel meanders back and forth across che
valley, forming oxbows. Swream flow is sluggish in many
strecches, wich numerous long, deep pools and slow-moving
glides predominaring. Seream bottom is primarily sand and
silt, with only a few short, scartered gravel.riffle secrions,
generally heavily silced. Most banks are moderately high,
sharply sloped earth cuts, with a few gendy sloped sand.
gravel beaches. Some bank protection work has taken place
at certain locations within chis swetch of river in the form of
artificial contour and rock riprap, cabled logs, and discarded
car bodies or ocher large debris to divert flow from easily
eroded banks.

Bank cover is sparse to moderately dense, consisting
almost entirely of intermittent serips or small chickers of de-
ciduous trees and underbrush. In many areas this growth
acrually overhangs the banks, and with numerous logs and
accumulared debris extending out from the shore, provides
favorable protective cover for fish life.

Triburaries in chis section exhibir gentle 1o moderate
gradienrs over their lower reaches as they course across the
valley floor. Their upper slopes, however, are quite steep and
generally offer limited access to salmon. Through their ac.
cessible reaches, most of these stwreams coneain good pool-
riffle condirions wichin relatively narrow stream channels.
Stream borroms are predominandy gravel and sand over the
lower reaches, with gravel and some rubble materials above.

_Tributary cover is usually moderate to dense growch of
mainly deciduous trees and underbrush,

Salmon Utilization

This lower Snoqualmie River section provides transpor.
tation for all salmon ucilizing the upper drainage. Chinook,

coho, pink, and chum salmon inhabit these warters. Only lim.
ited spawning habirac is available in the Snogualmie; how.
ever, rriburaries, including Cherry, Peoples, and Tuck creeks,
support good to excellent spawning populations, These trib.
utaries as well as this secrion of mainstem river provide
important rearing habitat for juvenile salmon.

Limiting Factors

One factor limiting salmon production is low summer
stream flow in some of the smaller triburaries. This restrices
rearing potenrial and, when continuing into the fall months,
can inhibit adult salmon access. One activity which could
porentially limic production 1s clear-cut logging over some
reaches of upper tribucary drainages. Such logging can influ.
ence the productive capacity of streams emerging from such
areas, as well as affecc producrion in their drainagesbelow.
Another potential limiring condition involves water quality
throughout the lower mainstem Snoqualmie. The slow-
moving water lacks cover and is more easily warmed, and
offers the potential for concentrating pollutants char could
severely affect che nacural producrion capabilinés. Occasion.
ally, heavy poaching activity occurs an adult salmon in some
of the smaller criburaries.

Beneficial Developments

Mo facilities or programs have been undertaken in chis
drainage secrion to specificolly benefic salmon producrion.
Dcca.siﬂnaﬂf, srream maintenance acrivites involving re.
maoval of minor jams are undercaken on smail streams.

Habitat Needs

The major requirement to maintain salmon production
potencial in chis secrion is o protect the nacural condirions
thar presently exist, i.e. narural stream cover, p{)ol-riﬂi: char.
acter, quancity and qualicy of stream gravel, good warter
qualicy, erc. Restorartion of narural seream cover where it has
already been eliminated is highly desirable, particularly on
the ributary drainages.

PHOTO 07-19. Confluence of the Skykomish and Snogualmie
Rivers.
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SNOQUALMIE RIVER — LOWER MAINSTEM

Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Coho
Pink, Chum
0219 Snoqualmie River LB-20.5 B4.55 693.0 Chin., Coho,
Pink, Chum
0220 Ricci Creek LB-0.4 3.5 - (Coho)
0224 Unnaomed RB-1.7 1.7 — Unknown
Crescent Loke Outle:-0.35 == =
0227 Unnamed RE-2.9 1.9 - {Coho)
Drainoge Ditch LB-0.2 ~ 2.1 - Unknown
0229 Pearson Eddy Creek LB-3.6 4.35 — Unknown
Long Lake Outlet-1.0 N i
0233 Droinoge Ditch RB-3.85 -~ 1.3 - Unknown
0236 Peoples Creek RB-4.3 2.3 — Cohao
0238 Unnamed (Duwvall Cr) RB-5.7 1.5 - {Coho)
0240 Cherry Creek RB-&.7 99 — Chin., Coho,
'\:‘- Pink, (Chum)
0241 Hanstecd Creek RB%E . 1.0 — Unknown
0242 Drainage Ditch LB-0.7% - -~ 3.5 — Unknown
0243 N. Fk. Cherry Cr. RB-1.9 e 42 - Coho, (Pink),
L {Chum)
0244 Unnamed RB-0.7 N\ <R - (Coho)
Harts Swomp Outle+-2.15 S r — -
Unnamed Lk.  Qutler-2.8 - -
Unnomed Lk.  Outiet-3.1 — —
Trestle Swamp QOutier-4.2 —
0245 Unnomed LB-2.5 1.0 — Unknown
0248 Margaret Creek RB-4.7 5.1 — {Coho)
Margoret Lk. Outlet-1.55 -_ —
0250 Unnamed RB-2.0 2.4 - Mone 4
Roth's Sw. Outler-0.45 — -
Unnamed Lk.  Outlet-1.35 -_ s
0252 Unnamed LB-2.2 1.3 -
King Lake Cutlet-5.1 — —
0254 Unnamed LB-5.2 1.6 — Unknown
Unnamed Lk, Outlet-0.7 = = '
Unnamed Lk, Outlet-0.85 — =%
" Unnamed Lk. Outler-1.15 - .4
! Unnamed Lk. Outlet-1.6 —_ —
0257 Hannan Cr. RB-4.8 3.55 s {Coho)

Snohomish — 603



SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
Unnamed Lk. Outlet-2.63 — —
Loke Honnan Outler-31.55 — -
0242 Unnomed RB-7.4 1.9 — None
0264 Unnomed RE-7.8 20 — {Coho)
Cherry Lake Outlet-9.9 - -
0267 Tuck Creek LB-10.3 4.05 - Cohao, (Chum)
0268 Drainoge Ditch LB-0.4 - 1.1 - Unknown
Unnamed Loke Outler-3.25 — -

(Cont. Snchomish 703)
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SNOQUALMIE RIVER — CARNATION AREA

Snohomish River Basin — WRIA 07
e Location Drainage
Mome Of Mouth I.l_n__g'rh Area Salmon Use
N River Chin., Coha,
: Pink, Chum )
= mie River Chin., Coho, !
' Pink, Chum F
e Creek LB-13.35 165 — Unknown
B Unnaomed LB-15.1 1.05 — Unknown !
oy Creek LB-17.0 5.2 — Coho, (Chum)
Unnomed RB-0.55 0.7 — Unknown :
Drain. Ditch LB-0.25 -~ 1.6 — Unknown
Sikes Loke Outler-0.7
. ; Ames Loke Outlet-3.5 - —
P'Horis Creek RB-21.3 a45 — Coho, (Chum)
B Unnomed Loke Outlet-0.2 - -
Stillwoter Cr. RE-1.11 1.1 — Coho |
Unnomed RB-4.45 1.1 — Coho |
Unnamed Lake Ciutler-4.1 - — .
g Unnomed Loke Outler-6.45 —_ = i
jig Tolt River RB-24.9 26.2 — Chin., Coho,

'§8ee Snohomish 803)
L. Snchomish 1003)

Pink, (Chum)
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LOWER TOLT RIVER

This section includes the lower 9.0 miles of Tole River
with nine cributaries, excluding the South Fork, providing
an addirional 13.2 stream miles The Tolr River originates
in the range of mountains including Mr. Index, Red Moun.
tain, and Mt Phelps east of the Snoqualmie River, then
flows southwest to its confluence with che Snoqualmie (R.M
24.9) near the town of Carnarion. The entire warershed lies
within King Counry and road access ro the lower river 15
provided by the Tolt River Road along the north bank, up-
seream from abour six miles, and by the Bunker Road on the
south bank from the mouth to river mile 1.8, Stossel Creek is
the principal tributary and is accessible from che Tolt Truck
Trail, The upper watershed will be discussed wich Map 901,

Stream Description

The lower Tolt River includes the 9.0 miles below the
confluence of the Nomh and South forks. Flows are con.
trolled by the spillway releases from the Seattle Warer
Supply Reservoir on the South Fork. The peaks of the upper
watershed mountain range extend o 3,000-foot elevation
and drop rapidly from steep canyon boulder zones to the 450
foot elevation near the forks. The Toic River Valley
broadens below this point and becomes predominantly of
floodway characrer. Stream width varies from 45 to 75 feer
above river mile 50 and extends to 90 feet in the lower
river. Channel splitting and overflow side channels occur
below river mile 4.0. Above river mile 5.0 the streambed is
comprised mosely of rubble and boulders with few patch
gravel areas. Flows are mostly of fast riffie character with a
few rapids. Below river mile 5.0 the bortom composition
changes, with the streambed exhibiting rubble and gravel
with a few boulder.strewn sections. Proceeding downstream
from R.M. 5.0 there are increasing secrions of gravel riffles
and generally good pool.riffle balance.

Land use is confined ro a few permanent small rural
farms in che lower 2 miles, with heavy recreacional use up o
river mile 6.0 at the end of the Tolr River Road. Some log-
ging occurs in the upper section near the forks. Scossel Creek
is the principal tributary providing 4.45 miles of accessible
stream. This tributary conmins several reaches of beaver
ponds. There are 8 shorr tributaries thar also provide con.
siderable drainage runoff to this system. These contain good
shade cover and some sections suitable for salmon produc.
[on.

Salmon Utilization

Chinook, coho, chum and pink inhabit the lower Tolt
River with chinook and coho ascending this entire section
and chum and pink utilizing che lower 4.0 miles, particu.
larly che channel splits and overflow channels. Coho ascend
all of the accessible portions of che cribucaries, particulacly
Stossel Creek and Langlois Creek.

Limifing Factors

Steep gradients, cascades and falls restrice some fish use
in the smaller unnamed rriburaries. Gravel removal, particu-
larly in che lower river, has aliered the streambed conditions.
Riprapping and other flood control measures below river

mile 4.0 has tended o eliminate narural overflow channels
and construcr the main channel in some cases. Cleared
logged-off siopes in the upper watershed contribute to the
Aash flooding and silting in the basin. Large boulders in the
streambed limic the spawning areas. The Searde-Tolr Warer
Reservoir controls the flows from the Sourh Fork, reducing
Summer rearing capaciry

Beneficial Developments

A USGS. gaging station, located abour 0.5 mile down.
stream of the confluence of the South Fork, has continuously
recorded stream flow measurements from che Seartle Warer
Reservoir since 19352, Anocher U5.G.5 gaging station, with
records daring back to 1928, is located near the mourth of
Stossel Creek. Negoriations for minimum flow releases for
fish use were initiated in 1957 but have never been consum-
mated into a formal agreement. Based on average flows of
200 cfs from Seprember 15 to June 1, and 125 cfs from June
| to Seprember 15, as measured below Scossel Creek, releases
from the Searrle Storage Dam would amount to 38 cfs in the
winter period and 24.5 cfs in the summer period. In cnitcal
water years, which occur one out of ten, the reduction of
30% in these quanunes would be made in the mondhly re.
lease schedule

Habitat Needs

A firm minimum flow agreement should be negotiared
through the Department of Ecology with Seactle Warer
Department for Tole River Reservoir releases for fish use.
Gravel removal operations in the lower Tolt River should be
prohibited as recruitment of gravel is minimal in this river.

PHOTO 07-21. Set back levess on lower Tolt River allows the river
0 meander,
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Snohomish River Basin — WRIA 07
Stream Location Drainage
Number Stream Name OF Mouth Length Area Salmon Use
0012 Snohomish River Chin., Coho,
Pink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
17 aed Tolt River RB-24.9 26.2 - Chin., Coho,
Pink, (Chum)
0292 Langlois Creek LB-0.85 1.85 — Coho
Unnamed Lk. Ouytler-0.7 - -
Unnamed Lk. Outlet-1.4 - -
0294 Unnamed RB-4.1 1.1 - {Chin), Coho
0295 Unnamed LB-5.8 i - Unknown
0298 Unnamed RB-7.5 1.15 - {Coha)
0300 Stossel Cr. RE-8.3 4.45 - Coho
Unnamed Lk. Outlet-0.8 - -
Unnamed Lk. Ouftlet-1.2 —_ -
Unnomed Lk, Outlet-1.56 - -
Unanamed Lk, Outlet-2.9 - -
Unnamed Lk, Outlet-3.4 — -
e Unnamed Lk. Outlet-4.45 — -
0302 5. Fork Tolt R, LB-8.8 14.8 - Chin., Caha
(See Snohomish 903)
Tolt R. cont. os @ mi. 8.81) — -
Ne. Fie. Telt R,

{Cont. Snohomish 903)




UPPER TOLT RIVER

Thus section covers the upper Tole River basin. Above
the Scurh Fork (R.M. 8 8) it continues as North Fork more
than 17 miles. Some 22 cributaries and 30 stream miles. The
South Fork 15 also abour |7 miles long, with 15 tributaries
adding 30 stream miles. The area is locared six miles ease of
Carnanion, in north-central King Counry. Access is via log-
ging roads from the rown of Snoqualmie. The North Fork
and rributaries above R.M. 18 are within Snogualmic Na.
tional Forest. Also, much of the area is managed 15 wa.
rershed by the Ciry of Seartle,

Stream Description

From the northwese slupes of Red Mountain the MNorth
Fork flows firsc northwese, then west abour eight miles, then
southwest nine miles to the South Fork confluence. The only
large tributary other than che South Fork s MNorth Fork
Creek.

Owver its upper 6-7 miles the North Fork curs through o
narrow, steep-sloped valley. The upper three or s0 miles
hold dense conifer forest; the lower slopes mostly clear.cur,
Downstream from Titicaca Creek (R.M. 20.6) the wvalley
shallows and broadens for six miles, showing many clear-
curs and various stages of reforestation. The lower six miles
cut through deep ravine.canyon terrain, where mosc side
slopes are thickly forested. Similar mountain terrain exists
over the Souch Fork; however, most slopes here hold dense
forest cover. Liwtle development has occurred in the upper
drainage. Principal activity is logging, with some recreacion.

The MNorth Fork’s upper six miles are mostly steep, the
stream’s narrow channel holding some falls, numerous cas-
cades, a few short pool.riffie stretches. Widths range 2.6
yards, the botrom mainly boulder and rubble, lirde gravel,

The gradient over the nexr six miles is mostly moderate.
Fall widchs range 5.10 yards, with some channel splitting
There are a number of good paool.riffle stretches, wich the
bottom being mainly rubbie and gravel, and a few boulder
areas. Banks are mosdy low earth or rock cuts, wich a few
gravel.rubble beaches. Cover consists of patches or scrips of
mainly deciduous growth and some mixed conifer.

Over the next 3.4 miles, the ravine-canyon area presencs
mostly steep gradient, with numerous falls, cascades, and
rapids, and only a few deep pools and shore riffles. One large
falls, exceeding 295 feer, is located abour B.M. 10.8. Stream
widths above the falls range from 4 to 9 yards. The boctom s
mostly large rock and boulders, with some bedrock and a
few rubble-parch gravel stretches.

The lower two miles of the reach present moderately
seeep gradient. The channel remains confined, ranging 3-12
yards in width in the fall, exhibiting numerous cascades and
rapids, and occasional pools and shor riffles. The botcom is
boulder and rubble, with some patch gravel Banks are steep
sloped, maintaining moderare 1o dense deciduous/conifer
cover where logging has not occurred.

The South Fork's upper three miles is steep gradient
sceeam, with condirions much rhe same as in the upper
March Fork. For the next chree miles, che gradient is moder-
ately steep, with the stream presenting mostly fast riffies, a
few cascades, and some short pool-riffle strerches. Here, fall
widths range 3.5 yards, with the bottom composed mostdy of
rubble and scatrered boulders, and some patch gravel areas.

Cover 15 mostly conifer timber, with some mixed deciduous
growth. Seartle’s South Fork Tolt Reservoir encompasses the
next 3.5 miles (R.M. 85.120). A large falis is Jocated just
downstream from the dam. Ower the remaining eighe or so
miles the South Fark presents moderarely steep o sicep gra.
dient, with mostly fast riffles and some cascades, particularly
in a shore canyon (RM. 2.5.3.5). Scweam widths range from
5 to 14 yards. Some deep pools, wich a few shorr riffles, exist
along this lower streech. The bowom is mainly rubble and
boulders, with a few shorr gravel riffles and patch gravel
strips. The South Fork banks are generally sharp earth or
rock cuts holding dense cover, except for the lower river
stretches where clear.cut logging has oocurred

Nearly all smaller cributaries exhibir sceep mountain
stream character, with numerous cascades and rapids, and
mostly boulder and rubble botroms.

Salmon Utilization

This section receives limived salmon use, some chinook
and coho ascending the MNorth Fork abour a mile, the Sourh
Fork as far as eight miles. Chinook juveniles rear for a short
time in these warters, coho having year-round habitation.

Limiting Factors

Natural salmon producrion limitations include the
MNorth Fork and Sourh Fork falls, plus the steep gradient re.
stnicting spawning habitar within accessible stream reaches.
Additional factors include low flows during crirical dry sea.
sons, and occasional heavy siltation from a South Fork slide.

Beneficial Developments

The only programs to benefic salmon production is a
minimum flow sgreement with the Ciry of Seantle to insure
against severe flow reductions,

Habitat Needs

Requirements to maincain production habirac include
preserving stream side cover, and maintaining stream condi-
tions in a near narural stare. Containment of the Souch Fork
slide would benefit the more productive areas downstream.

Snohomish — 01
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UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Mame Of Mouth Length Area Salmon Use
0012 Snchomish River Chin., Coho,
Pink, Chum
0219 Snogualmie River Chin., Coho,
Pink, Chum
0291 Tolt River Chin,, Coho,
Pink, (Chum)
0302 S. Fork Tolt R. LB-8.8 16.8 - Chin., Coho
0305 Unnamed RB-5.3 4.5 — Unknown
0306 Unnamed RB-0.3 34 - None
Unnomed Outlet-2.3 - -
Loke
Unnamed Outlet-2.5 - —
Loke
0308 Unnamed RB-2.45 1.9 = MNone
Tolt-Seatile Cutlet-B.4 — -
Water Sup. Res,
0310 Unnamed RB-9.4 1.0 — Naone
0313 Unnamed LB-10.8 1.1 - Mone
1314 Unnamed LB-11.5 1.6 - MNone
0315 Unnamed RB-0.7 1.0 - Mone
0316 Phelps Cr. LB-12.3 2.2 — None
0320 Unnamed RB-12.9 1.0 - MNane
0323 Unnamed RB-14.5 1.0 - MNaone
Tolt R. cont. as @ mi. 8.81 — 49.3
N.F. Tolt R.
0329 M. Fork Creek RB-9.7 4.1 7.53 Unknown
Unnomed Loke Outlet-2.85 - -
0331 Unnamed LB-3.0 28 — MNone
Unnomed Loke Outler-3.55 — -
0335 Unnamed RB-12.6 25 - None
0337 Yellow Creek RE-13.8 2.2 - None'
0338 Unnamed RE-17.05 3.7 — Nona
0339 Unnamed RB-17.4 29 - MNone
0340 Unnamed RB-18.25 30 — None
0341 Unnamed RB-0.15 27 - None
Winter Laoke Outler-1.35 - -
0342 Unnamed LB-18.7 1.2 - MNone
0343 Dry Creek RB-19.0 24 - None
0344 Unnamed LB-19.9 1.& — None
0345 Unnamed LB-0.5 . 1.0 - MNone

Snohomish — 03




UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Drainage

Number Stream Nome Of Mouth Length Area Salmon Use

0344 Titacoca Creek LB-20.6 1.9 - Mone
Lk. Titicoca Outlet-1.9 — -

0348 Unnamed LB-20.8 2. - None

0350 Unnamed LB-21.9 1.2 — None

03asi Unnamed RB-22.1 1.4 - MNone

0352 Unnamed RB-22.6 1.1 — None

0as3 Unnomed RB-23.1 1.2 — MNaone

0354 Unnamed RB-23.39 1.4 - None

0355 Titicaed Cr, LB-23.4 1.65 — None
Titicoed Lk. Outler-1.65 -

0358 Unnamed RB-23.55 1.1 — None




SNOQUALMIE RIVER
Tolt Area

Thirteen miles of main Snogualmie River are covered in
this section from Tole River upstream to Tokul Creek, plus
fourceen criburaries exclusive of the Raging River, providing
an additional 31.0 stream miles. The principal cown in this
valley section is Fall City located near the confluence of rhe
Raging River with the Snoqualmie River ar mile 36.0. Ac.
cess along rhis streech of river is by the Fall Ciry to Monroe
Stare Highway 203 on che east valley, and by the west valley
road which connects o the Redmond-Fall City State
Highway 522 two miles northwest of Fall Ciry. This portion
of the Snoqualmie River lies wicthin King County. The
Raging River will be presented in Map 1101

Stream Description

This section of the Snoqualmie River from river mile
25.0 ar the mouth of the Tolt River upstream to river mile
393 near Tokul Creek, about a mile below Snoqualmie
Falls, provides the Aoodway for the extensive mountainous
headwaters of this watershed above the falls. The Sno.
qualmie River winds in shallow bends downstream to river
mile 33.5, below which it forms extensive oxbows and zig-
zags across the valley floor in serpentine fashion downstream
w the rown of Carnation, The valley averages abour 1.3
miles in width with hillsides rising to che 400.fooc elevarion,
forming valley walls on either side. Many large side sloughs
formed by overflow waters are locared in this strecch, wich
the largest group locared on the east valley side berween
river mile 36.0 and 33.0 below Fall City. The mainscem
Snoqualmie varies in widch from 150 to 400 feet, averaging
about 250 feet over much of the distance. Gradient is ex.
rremely shallow, descending from 100.fooc elevation o 53.
foot elevation within this 13.8 mile distance, with only 2
five-foor drop in the lower 6 miles. Below river mile 33.0 the
river becomes a slow, deep slough, confined within diked
banks with heavy mud and silr bortoms. Few pacch gravel
shoreline bars are present even on inside curves. Long gravel
riffles with goo gravel composicon occur between river
mile 34.0 and 35.0. Above this point, che river again be.
comes deep and slow moving. Good wee cover with brush.
covered banks ocours throughour this section. Land use is
essencially agriculrural and pastural. Due o annual Aooding
in the valley, there are only scactered rural homes.

Griffin Creek is a major tributary providing some 13
streamn miles of drainage. The creek ranges from 10 o 25
feet in widch with fair gravel composition. The average flow
from 20 years of record is 42.3 ¢fs. Many beaver dams and
swamps occur above stream mile 5.0 and much of the upper
watershed has been logged off. Many summer homes are lo-
cated on the lower stream.

Paerson Creek is 9.25 miles in length with an addi.
tional 9.7 miles of tributaries. [t is a rypical lowland.type
stream with fair to good gravel, good pool.riffle balance and
excellent shade and cover. Average discharge for 19 years of
record is 32.2 cfs.

Salmon Utilization
Chinook, coho, chum and pink salmon urilize the main.
stem Snoqualmie within this secrion for cranspormation,

spawning and rearing. Chinook spawning is intense be.
tween river mile 34.0 and 35.0 with some chum and pink
urilizing this same area as well as che mouth of the Raging
River. Below R.M. 33.5 rthere is minimal spawning area
with only a few shoreline gravel secrions. Coho utilize
mainly the tributaries, especially Griffin Creek, Parterson
Creek, Skunk Creek, and the lower accessible porrions of the
other small unnamed cributaries. In Griffin Creek the main
coho spawning occurs berween RM. 3.0 and 3.1 at the
outler of the lower swamp lake.

Limiting Factors

Heavy snowmelts and runoffs from above Sooqualmie
Falls create heavy flooding in the valley. The 1.90 road con-
struction on Snoqualmie Pass Highway causes heavy sile
loads in the lower river. Heavy deposits of silc and mud are
found throughour the deep, slow oxbows of the lower river.
Logging in the headwaters of Griffin Creek creates heavy
runoff and gravel bed shifring in this stream. Seeep gradients
and cascades of the small independent tributaries reduce the
streams o minimum salmon usage. g

Beneficial Developments
Mo facilicies or programs have been undertaken in chis
sacrion to specifically benefir salmon production.

Habitat Needs

Major requirements for maintaining the fish production
habitar in this section include: developing zoning laws pre.
venting construction of permanent buildings within the
flood plain; coordinating flood control activites with King
County Flood Control; and the development of a good wa-
tershed management plan to preserve the environment,

PHOTO 07-22. Good chinook nifles on Snogualmie River.
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SNOQUALMIE RIVER — TOLT AREA

Snohomish River Basin — WRIA 07
Stream Location Drainage
Number Stream Name Of Mouth Length Areg Salmon Use
0012 Snohomish River i — Chin., Coho,
Pink, Chum
0219 Snoqualmie River LB-20.5 - Chin., Coho,
Pink, Chum
0364 Griffin Creek RB-27.2 nae - Chin., Coho,
Pink, (Chum)
0346 Unnamed LB-2.9 1.75 - (Coho)
Unnamed Lk. Outler-0.75 — -
Unnomed Lk. Outlet-1.75 —
0348 Unnamed LE-4.6 1.7 — {Coho)
Unnamed Lk. Outler-5.1 — —_
0371 Eost Fork LB-&.6 33 - Coho
Unnamed Lk. Outler-0.% — -
Unnamed Lk, Outler-2.6 - —
Hull Lake Owutler-3.05 - -
Unnamed Lk, Outler-3.3 — -
Unnamed Lk. Ourlet-6.75 — -
Unnamed Lk. Outler-7.8 - —
Unnamed Lk. Outlet-8.9 - -
Unnamed Lk. Outlet-11.0 —_ -
0376 Patterson Creek LB-31.2 9.25 - Coho
0377 Unnamed RB-1.2 2.9 - Coho
0379 Unnamed LB-0.6 2 - Unknown
0380 Unnamed RB-0.55 i2° - Unknown
0382 Conyon Creek RB-2.0 2.1 - (Coho)
0383 Unnamed RB-6.5 13 77 = Unknown
Unnomed Laoke Outler-9.25 - -
0384 Roging River LB8-34.2 15.2 - Chin,, Cohe,
Pink, (Chum)
(See Snohomish 1103) /
0429 Unnamed RBE-35.8 1.2 - Unknown
0430 Unnamed LB-37.45 1.4 — Unknown
0431 Unnomed LB-37.95 1.0 — Unknown
0434 Skunk Creek RB-38.64 1.4 - Coho
0435 Mud Creek LB-0.3 1.1 - {Coho)

(Cont. Snohomish 1303)
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(WRIA - 10)

UPPER SOUTH PRAIRIE CREEK

This drainage section covers che upper South Prairie
Creek above B.M. 12.0. The headwarers lie in the Sno.
qualmie National Forest near Old Baldy Mountain, Burne
Mouncain, and che Three Sisters Mounrain near the norch.
west corner of Mount Rainier MNarional Park in Pierce
County. From here the stream generally courses north.
westerly cowards rhe town of Buckley. Within chis ten-mile
secrion of upper South Prairie Creek, three major wribucaries
plus eight smaller wributaries provide an additional 34.65
stream miles.

Stream Description

The headwarers of the South Fork and East Fork origi-
nate near the Burnt Mouncain and Old Baldy Mountain
range ar che 4,000.foot elevation, The upper headwaters of
Beaver Creek and New Pond Creek flow from the Three Sis-
ters Mounrain range, several miles north, ar the 3,200-foor
elevarion. They flow generally wesrward 1o their confluence
with South Prairie Creek. The entire upper South Prairie
Creek warershed lies in densely foresred mountainous cer.
rain above any major towns or communicies. Logging is the
principal activiry throughour chis arez, wich selective dear.
cut sections. Much of the upper watersheds above the forks
and along the creek botroms have been exrensively logged in
years past. Some mining activity occurs in the mountain
peak areas along the Carbon Ridge. Many small mountain
lakes, which actract recreational use, also are found
throughourt this range.

The only access to the upper watershed is our of the
town of Wilkeson by rwo logging roads, the Littlejohn Road
and the East Prairie Road. Jeep rtrails branching off these
roads are the only other accesses to the tribucaries of the
upper watershed.

Above R.M. 145 the upper South Prairie Creek and its
tributaries course through steep-sloped high mountain ter-
rain coneaining moderately steep gradients with numercus
cascades and rapids and few pools or riffles. Bortom compo-
sition is primarily of boulder and rubble with some patch
gravel areas. The mainstem stream banks and streambeds
below New Pond Creek are quite stable with only a few
narural earth-cut expased areas. Except for the logged-off
portions zlong the upper sweam sections, there is good
stream cover and shade from dense conifer rimber scands.

Salmeon Utilization

Salmon use wichin this area is resericred below M. 15.0
where steep cascade sections are docared. A diversion dam at
stream mile 15.7 provides a rotal block 1o salmon migracion.
Chinook, coho, and pink salmon urilize the stream below.
Beaver Creek is inhabited by chinook, pink, and coho in the
lower portion and cocho in the upper porticn, while only
coho salmon wtilize New Pond Creek. Juvenile chunook and
coho rear in the lower chree miles berween RM. 12 and 15
of this section

Limiting Factors

The steep terrain, swift velociries, and many falls and
cascades above stream mile 15.0 offer lictle potential for
anadromous production. No fish passage facilities are asso.

ciated with the diversion dam at RM. 15.7. Heavy flood
runoff waters associated with the steep mountainous rerrain
have scoured away much of the spawning gravel chrough the
deep ravines and cascade sections of the upper watershed.
Boulders, logs, and debris jams also limit the available areas
for fish use Logging and road construction in the upper
watersheds have caused considerable silting in lower South
Prairie Creek.

Beneficial Developments

No projects have been undertaken within this section o
benefir salmon production.

Habitat Needs

This entire warershed, except for logged areas, remains
essencially in irs nacural pristine stace. Logging and road
building operations chroughout the upper watershed should
conform to practices that will maintain dean, free.flowing
sereams. Buffer strips should be left in the logging areas near
the upper watershed saeams. Reforestation is mandatory
and should be carried out as soon as possible afver logging
operations have ceased. d

Puyallup — 1101

e



UPPER SOUTH PRAIRIE CREEK

-
';!
ﬂ":
% ¢!
o TN o __ & N_
i —~— o
=
“r{‘_ i
202 _ Q@

PASSABLE - BARRIERS - |MPASSARLE

"[m_m-'llL
Mn  Cocosess D

STMBOLS *" Tt " ﬂ- a"" a".p
0 -
3

!
B svover 0oms WU :
* Log Joms * - = 0".#_’.
b Dams - ﬂ‘l @
-
i
Seiman Halchary

Fish Possags Fecilivy

Straem Boge
T3 o P MILE

Sweom Mils

7
-

Feference Poini SCALE: 1"= 1 MILE



UPPER SOUTH PRAIRIE CREEK
Puyallup Basin — WRIA 10

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmen Use
0021 Puyollup River Chin., Coho,
Pink, Chum
0413 Carbon River Chin., Coho,
Pink, Chum
0429 S Prairie Cr. Chin., Coha,
Pink, Chum
D450 Unnamed LB-13.4 1.5 - Unknown
D451 Beaver Creek RB-14.1 525 -- {Chin.}), Cobho,
(Chum)
0as2 Unnamed RB-3.35 1.15 — Mone
0463 Mew Pond Creek RB-14.55 4.65 - {Coho)
0445 Unnamed R2-15.4 1.05 - Unknown
0466 East Fork RB-17.0 6.4 — Mone
5. Prairie Cr. '
0467 Unnomed RBE-2.3 2.2 — None
0448 Unnomed RE-3.4 1.2 — Mone
& Prairie Cr. cont. @ mi. 17.01 -
as 5.Fk. Prairie Cr.
0470 Unnamed RB-17.5 1.3 — None
0471 Unnamaed LB-17.7 1.5 - MNone
0472 Unnamed LB-18.25 2.0 —_ None
0473 Unnamed RB-18.85 2.85 _ MNone
0474 Unnamad RB-1.3 1.1 - MNone
0475 Unnamed RB-20.4 1.2 —_ MNone
0474 Unnamed LB-20.65 1.3 _ MNone
!
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LOWER SOUTH PRAIRIE CREEK

This section includes che lower |2 miles of South Praine
Creek above its confluence with the Carbon River on the
right bank at RM 59 immediately below the State
Highway 162 bridge Wilkeson Creek is a major triburary
along wich eight smaller tniburaries having a tocal of 419
linear stream miles. The warershed i3 located near the com.
mumnities of Wilkeson, Burnets, and South Prairie 1n Pierce
County, Access to this area is by Seare Highway 162 and by
the Spiketon. Wilkeson Road

Stream Description

From R.M. 120 South Prairie Creek generally 2igzags
for 7 miles to the town of South Prairie where it chen rueng
and Hows southwest o its confluence with the Carbon River
st RM, 5.9 Within the upper 4 miles of this section the
creck cuts through steep ravine.rype terrain, with a confined
stream channel. Ar RM. 80 near the community of Burnetr,
the hillsides give way 10 more genty sloping terrain and
widening valley floor. From chis point downstream the creck
flows through well defined channels. The valley floor inter.
mittencdly broaders and narrows downstream 1o the mouth
This lower secrion concains increasing amounts of open
farmlands separaced by intermittent srands or swrips of de-
ciduous rrees and beush. Land use is agriculeural in the lower
valley and logging and mining in the upper wacershed.

South Prairie Creek exhibits a moderate gradient
throughour the valley floor. The stream contains good shade
and cover with overhanging banks and has an average dis.
charge of 250 ¢fs at the gage at South Prairie. Stream widths
vary from 10 to 70 yards. The valley hillsides rise from 500
to 700-foot elevation and are covered with mixed deciduous
and coniferous foreses. Most of these 12 miles conrain good
pool.riffle proportions and excellent stream subserare,

Wilkeson Creek is the major cributary wichin this sec.
tion and conesing 12.3 miles of stream plus 3 smaller tribu.
caries providing an additional 21.3 linear miles. The upper
headwaters are formed from rthe Sourh Fork Gail Creek and
from West Fork Gail Creek which originare in the Gleason
Hills. This drainage fows northerly through rthe rown of
Wilkeson o i confluence with Souch Prairie Creek ar RM
6.7. The upper watershed onginates in a rather pristine ares
of mountainous rerrain with steep gradient, numerous cas-
cades, and is heavily forested. A steep cascade at RM. 6.8 is
a tocral barrier wo fsh . The lower stream contains
excellent pool.riffle balance and much good gravel substrate.
The moderately steep gradient shallows in the lower 3 miles.
This stream is well covered wirh deciduous trees and brush
along che banks throughouc che entire lengrh.

Salmeon Utilization

The lower 8 miles of Sourh Prairie Creek provides the
major spawning habitat within the system and this drainage
is urilized by chinook, pink, chum, and coho. The lower 6.8
screamn miles of Wilkeson Creek provide excellent spawning
and rearing habirat, with heaviest usage by coho. Each of the
accessible unnamed triburaries receives annual runs of coho
and 3 few are utilized by chum in the lower reaches.

Limiting Factors

The major limiring factor within this drainage section is
the natural vccurrence of low summer Bows thar reduce the
available rearing area throughour the stream. Flowd conerol
measures have been undertaken in the lower siream secrion
including gravel removal, bank erosion controls, and
channel changes. Heavy siliing and gravel compaction have
resulted from chese types of operations. Coal waste from
former mimng operanons in the upper Wilkesun warershed
has settled in the lower stream. Poaching has always been a
serious problem in chis lower South Praine Creek area

Beneficial Developments
o facility developments or programs have been under
taken wirhin this secrion 1o beneht salmon production

Habitat Needs

A major requitement for maintaining salmon produc
non pocential within this drainage section 1s (o preserve ex.
isting stream cover and the narural pool-nffie balance. Fu-
ure minung operanons in the upper watershed, particularly
for coal, should be monitored osely to preserve the warer
qualiry of rhe area. A good watershed management plan
should be developed under the Shorelines Management Act
by rthe local communicies to preserve this watershed in s
mamural srace.

PHOTO 10-18. Sourh Praane Croek hai a gendle gradient
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Stream Location

MNumber Stream Name Of Mouth Length Salmon Use

0021 Puyollup River Chin., Coho,
Pink, Chum

0413 Corbon River Chin., Coho
Pink, Chum

0429 5. Prairie Creek RB-5.9 21.65 Chin., Caho,
Pink, Chum

0431 Unnamed LB-4.2 1.0 {Coho), (Chum)

0432 Wilkeson Creek LB-6.7 12.3 Chin., Coho,
Pink, (Chum)

0434 Gale Creek LB-7.05 7.7 Mone

0435 West Fork LB-0.3 3.6 MNone

Gale Creek
0434 Unnomed LB-0.5 24 Nene
Q442 South Fork LB-2.4 32 Mone
Gale Creek LB-2.4 32 MNone

Dddé Unnamed LB-5.5 1.4 None

0447 Unnamed RB-5.8 2.0 Mone

0448 Unnamed RB-B.4 2.6 Naone

0449 Drainage Ditch RE-7.4 415 Coho,Pink.(Chum)

0453 Unnamed RB-10.2 1.1 Coho, (Chum)

0455 Poge Creek RE-11.0 225 Unknown

Q454 Unnamed LB-11.4 2.2 {Coho}, (Chum)

Sunset Lake Outlet-0.85 -

(Cont. Puyallup 1103)
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(WRIA - 10)

WHITE RIVER
Clearwater Area

This section of the White River includes 10 miles of
mainstem plus the entire Clearwater drainage and six eribu-
taries 10 the Whire River, for a tocal of 84.35 stream miles.
Access along this strerch of river is via the Chinook Pass
Highway 410 which parallels the mainstem, and by private
logging roads. This encire section of drainage all lies within
King County.

Stream Description

The mainscem Whire River from R.M. 31 0 35 15 roun.
dated by the Mud Mountain Dam Reservoir which backs up
to approximately RM. 35.5 above the confluence of the
Clearwarer River. The stream above this point meanders to
R M. 420, There are six tribucary streams draining into the
White River plus 10.5 miles of Clearwater with some 14
moderate to small tribucanies ronlling more than 40.45
stream miles. The White River is a glacial scream and shows
maountainous characreristics including heavy boulders, rub.
ble, and large gravel, meandering with many channel splits
and deep-cut banks. The Clearwater River originaces from
springs and narural runoff on Bear Head Mountain, and
flows northerly 10.5 miles ro the confluence with the Whice
River ar .M. 35.3. Approximately a mile and a half down.
stream i3 Canyon Creek which originates from small lakes
and groundwater runoff from the Three Sisters Mountain
Range. It flows northerly 5.8 miles o its confluence wich the
White River at R.M. 33.8, The other cributary streams in-
clude Clay Creek, Cydone Creek, West Twin, and East Twin
creeks. These originate from the slopes of Grass Mounnin
norch of the White River. They all contain steep cascade
sections approximately 0.5 mile above cheir mouths.

The White River has a gradient of approximately 50
feer per mile and contains fast.moving flows. The main river
and triburary creeks in the upper portion of this secrion all
show the effects of heavy Hood flows and runoffs. The hill-
side area berween Clay Creek and East Twin Creek has been
heavily logged in past years. Mostly deciduous wees and
brush are found along the river banks and side slopes of the
valley with some mixed conifer, Slash burns from logging
have left the area barren.

The Clearwater River descends chrough a narrow, steep,
heavily forested valley above RM. 4.0. The lower valley
gradually broadens and the gradient becomes moderate.
Heavy rubble predominares in this section with considerable
angular rock and gravel in the lower portions of the tribu.
taries. Access is by a privare logging road and jeep crail.

Land use is logging and recreation, with minimal devel.
opment due to the precipitous terrain. Most of the land is
owned by Weyerhaeucer Timber Company or other private
logging interests. Gravel mining for road construction is also
prevalent

Salmon Utilization

Although salmon are transported and released 10 miles
above the dam near Greenwater, the adult chinook and coho
still manage to move downstream and into the Clearwater
system. Both chinook and coho adults ascend Clearwater
River beyond R.M. 5.0. Coho are also known to inhabit the

lower 1.3 miles of Canyon Creek. Minimal spawning and
reanng area is available within the main White River above
the reservoir in this section. Coho can also utilize che lower
rributary sections of streams entering the Clearwater River,
Juvenile spring chinook and coho rear within the triburaries
of this section of river the year around.

Limiting Factors

The major limiting facrors currailing salmon production
include flooding from snow melt runoff, heavy sile loads
from logging operations, large boulders and rubble material
throughour the area, low summer flows restricting the avail.
able rearing area, limited food supply in glacial arersheds,
and extreme cold water emperarures within the nver and
reservoir. Flash flooding and channel shifting are perhaps
the most serious limuring factors impacting salmon produc.
tion. Road construction and logging wirhin the area have
stripped much of nutrients from the land Flood control
measures along the Chinook Pass Highway have also been

exXIENsIve.

Beneficial Developments

No specific fish facilities or programs have been under-
taken within this section of river ro benefir salmon produc.
tion. Hatchery planes of chinook and coho are released inro
the system to supplement runs that are depleted due to envi.
ronmental degradarion,

Habitat Needs

Coordinared logging agreements berween the Weyer.
haeuser Timber Company and other privaze logging compa-
nies with the fsheries agencies should be encouraged in
order to procect the narural stream habitac within the area.
Rehabilitarion of streams that have suffered from poor log-
ging practices should be addressed in this agreement. Barren
area fry plancs into the upper watershed would also be bene-
ficial. Establishment of sereambed conerols within the main-
stem of the White river rhrough this section should be eval.
uated,
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WHITE RIVER — CLEARWATER AREA
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Nome Of Mouth Length Arsa Salmon Use

0021 Puyallup River Chin., Coho,
Pink, Chum

0031 White River Chin., Coho,
Pink, Chum

0073 Scatter Creek RB-32.7 5. - Coho

0074 Unnamed LB-0.9 .05 — MNone

Unnamed Lake Outlet-0.5 = =

0076 Unnamed LB-3.85 1.5 — Mone

0077 Canyon Creek LB-33.85 5.8 6.05 Coho

0079 Unnamed LB-4.45 1.0 — Mane

Unnamed Lake Outler-5.8 - —

0080 Clearwater River LB-35.3 10.5 37.8 Chin., Coho

ooal Unnamed LB-0.75 2.1 — Coho

0082 Unnomed RB-2.31 235 — (Cohe)

0083 Falls Creek LB-2.4 2.05 — (Coho)

o084 Unnamed LB-1.1 1.5 — Mone

0085 Mineral Creek RB-3.15 2.7 - (Coho)

0084 Unnomed LB-1.5 1.15 — MNone

0087 Byron Creek RB-3.8 25 - (Coho}

0088 Lyle Creek LB-4.2 3.35 — (Coho)

0089 Milky Creek RB-4.8 3.55 6.99 {Chin.}, (Coho)

0090 Unnamed RB-1.5 28 — None

0091 Unnamed RB-0.85 1.1 — MNone

0092 Unnamed RB-1.2 1.1 - Mone

0093 Unnamed RBE-1.4 1.1 — MNone

0095 Unnaomed RB-6.2 1.7 - Unknown

0096 Lily Creek LB-5.8 2.7 — {Coho)

0098 Unnamed LB-1.5 1.6 — Mone

Lily Loke Outlet-2.7 - - ,

0099 Unnomed RB-7.85 1.5 - Unknown

o101 Unnamed RB-8.9 2.2 _ MNone

0102 Unnamed LB-8.95 1.2 — None

0103 Clay Creek RB-38.2 1.7 — None

0105 Cyclone Creek RB-38.95 2.1 — MNone

0106 Unnomed LB-40.46 1.2 — MNone

0107 W. Twin Creek RB-41.4 2.7 — Mone

0108 Unnamed LB-1.3 1.8 - None

0109 E. Twin Creek RB-41.5 2.65 — MNone
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WHITE RIVER — CLEARWATER AREA
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Naome OFf Mouth Length Area Salmon Use
onao Unnamed LB-1.0 1.3 - Maone

W IRR Unnamed LB-1.9 1.0 = MNone

(Cont, Puyallup 503)
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MASHEL RIVER DRAINAGE

This section includes the entire Mashel River drainage
with over 20 miles of mmnstem plus seven tributaries pro.
viding another 67 linear seream miles. The majonity of this
drainage 15 located cast of Eatonville in southern Pierce
Counry. Access is wia the Mount Bainier National Park
Highway, and various county and private roads our of Ea-
wonville

Stream Description

From mountain slopes about ten miles east of Eaconville,
the Mashel winds its way more than 20 miles west and
southwest 10 enter the Nisqually River (R M. 396) nomh-
wesr of La Grande Principal tributaries are Busy Wild and
Beaver crecks in the upper drainage, and the Little Mashel
River in the lower reaches.

Through the majority of us drainage the Mashel cucs
through a shallow, relatively narrow, steep.sloped, foresced
valley. A number of shor, canyon-ravine srretches are en-
coumwered. Only in the Eaconville viciniry does the valley
broaden to any extent, and this extends for only sbour a
mile. Cover is mainly mixed deciduous and coniferous
growth over the upper drainage, and predominantly decid-
vous trees and brush below. Principal land use is rimber
producrion with some agriculrure and recreation. Develop.
ment is sparse wich 2 few scattered rural residences, gener-
ally downstream from che town of Extonville.

From its headwarters downstream about six miles to Busy
Wild Creek (R M. 14.5) the Mashel has a fairly steep gra.
dient, with a few falls, and numerous cascades. These are
interspersed with some fasr riffles and a few pools. In ics nar.
rowly confined channel the bottom is largely boulder and
rubble, some bedrock, and only occasional gravel-rubble rif-
fles. Ies banks are faurly steep-sided earth or rock curs, main-
aining lirtle cover and much of this upper area has been
dear-ur.

Below Busy Wild Creek for approximately 9 miles, the
river's gradient is moderately steep. The channel remains
quite confined, with fall season flows covering 6 o 12 yards.
It is moscly a fasc riffle strench wich some cascades and a few
relatively large pools. Scream side cover is dense deciduous
trees and underbrush.

In the two miles below Eatonville, the river has a mod-
erate gradient wich relacively good pool-rifle stream condi.
tions. The channel is fairly stable with some braiding. Fall
season flows range from 8 to 13 yards in width. Here, the
botrom is predominantly rubble and gravel, with a few scac-
tered boulders. The banks are low earth cues or gravel.rubble
side beaches. Cover consists of moderate stands or strips of
mostly deciduous groweh,

Through the lower 4 miles, the Mashel cuts through a
narrow, shallow valley, with alternating moderare to moder.
ately steep gradients. The confined channel width ranges
from 6 1o 12 yards during the fall. The bottom is composed
mosdy of rubble and gravel, with some bedrock and a few
boulder.strewn sections. This area contins fast rifle-rype
characrer with occasional good qualicy pool.riffie stretches,
particularly over the lower half.mile. Scream banks are
usually narural earth or rock curs, and a few relarively
narrow rubble.gravel beaches Cover is mainly thick deci-
duous growth.

B-3
(WRIA 11)

Busy Wild Creck has a moderate gradient ior nearly §
miles, with relatively good pool-niffle balance and predomi.
mantly gravel.rubble bottom. les cover is moderate growihy
of deciduous and low coniferous trees Beaver Creek and the

In the two miles below Eatonwille, the river has a mod.
erate gradient with relatively good pool.riffle stream condi.
vons Ohe channel s furly scable with some brading. Fall
season flows range from 8 to 15 yards in wideh. Here, the
bottom is predominantly rubble and gravel, with a few scar.
tered boulders. The banks are low earth cuts or gravel.rubble
side beaches. Cover consists of moderace stands or serips of
mostly deciduous growth

Through the lower 4 miles, the Mashel curs through a
narrow, shallow valley, with alternating moderate w moder.
acely steep gradients. The confined channel width ranges
from 6 ro 12 yards during che fall. The borom is composed
mostly of rubble and gravel, with some bedrock and a few
boulder-strewn sections. This area contains fast riffie.rype
characrer with occasional good quality pool.riffie seretches,
pammicularly over the lower half-mile. Stream banks are
usually narural earth or rock curs, and a few relatively
narrow rubble.gravel beaches. Cover is mainly thick de.
ciduous growth.

Busy Wild Creek has a moderate gradienc for nearly $
miles, with relarively good pool-riffie balance and predomi.
nandy gravel-rubble bottom. Ius cover is moderate growrhs
of deciduous and low coniferous trees Beaver Creek and the
Lirdle Mashel River each have falls very near cheir mouths.
The areas above the falls contun moderate gradient stream
characrer for mose of their upper stream courses. Most
smaller triburanies to the Mashel exhibit steeper mountain.
type stream characrer over much of their lengrhs, with linde
sccess or favorable salmon habacar.

Salmen Utilization

The accessible reaches of the Mashel drainage are uri.
lized primarily by chinook and coho, with pink extending o
the Eacoaville vicinity. Chum are confined primarily two
lower river strecches. Chinook spawn principally in the main
nver with coho extending into accessible tributaries. Juve.
nile salinoa “rearing rakes place throughout the accessible
stream reaches, with coho having year around habictation.

Limiting Factors

The canyon above Eatoaville creates fish passage delays,
particularly during low flow periods This is sometimes
compounded by che buildup of logging debris in the stream.
Also, flash Aooding and unusually heavy siltation are con.
sidered problems, Poaching is sometimes prevalent in che
lower half-mile.

Beneficial Developments

Log jam removal and planting of hatchery.reared fish are
the only projects that are performed benefiting salmon pro-
ducrion in chis section.

Habitat Needs
The principal requirement is 1o maintain stream and
streambed conditions in as near natural state as possible
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MASHEL RIVER DRAINAGE
Nisqually Basin — WRIA 11

Stream Location Drainage

Number Stroam Name Of Mouth Length Area Salmen Use

0008 Nisqually River

o Maoshel River RB-39.6 20.5 835 Chin., Coha,
Pink, (Chum)

0102 Little Moshel R. LB-4.35 9.2 — Coho

0103 Midway Creek LB-2.1 546 7.24 None

0104 Unnamed LB-1.2 2.4 — MNone

0104 Unnamed RB-2.8 1.3 -- None

0107 Unnamed LB-3.6 4.7 - None

0108 Unnamed LB-2.9 1.1 - MNone

0109 Unnamed 1B-8.6 1.0 - MNone

olio Unnamed RB-10.1 a.7s — Unknown

o Beaver Creek LB-10.4 83 - {Coho)

onz Unnamed LB-0.95 2.35 — Mone

0114 Busy Wild Creek LB-14.5 7.8 - (Chin.), (Coho)

0115 Unnamed RB-2.9 1.3 — Unknown

onz Unnamed RB-5.1 1.15 — Naone

orea Unnamed LB-5.45 2.7 - None,

one Unnamed RB-6.4 1.4 - MNane

012] Unnamed LB-15.6 4.75 - MNone

0123 Unnamed LB-2.7 1.4 — None

0124 Unnamed RE-16.4 1.7 - None

0125 Unnamed RB-146.85 1.9 - None

Nisqually — 603
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(WRIA - 13)

DESCHUTES RIVER
Tumwater Area

This segment covers the lower 19 miles of the Deschutes
River, plus 6 tributaries roralling nearly 24 linear miles of
stream drainage. The area extends from the Olympia-Tum-
water vicinity southeast toward the town of Rainier in cen-
tral Thurston County, and is accessible via county roads.

Stream Description

From the vicinicy of the Military Road crossing (R.M.
19.5), abour 2.5 miles west of Rainier, the Deschutes River
meanders in a northwest direction more than 17.5 miles to
Tumwater Falls, from chere into Capitol Lake, chen north for
about 1.5 miles to salt warer ac the southern tip of Budd
Inler. Six eribucaries enter the Deschutes before it reaches
Capirtol Lake, che principal one being Spurgeon Creek. Per.
cival Creek enters directly into Capitol Lake (see Deschures-
101).

The Deschures River, plus a majoricy of its tribucaries,
flows over moderate to gendy sloped rerrain. Adjacent land
is primarily agricultural, wich scarrered residencial develop.
ment. Intermictent sections have been cleared for grazing or
annual crop production. Considerable land remains in
second or chird growth forest consisting of mixed deciduous
and conifer growth. Increasing numbers of rural and sub-
urban dwellings, plus a large golf course are encountered as
a stream moves toward more heavily populated Tumwarer
and Olympia. Suburban development, particularly of
summer and recreational housing, is increasing along the
upper portion of this section. Considerable recreation use is
also.made of this area.

The Deschutes River meanders a grear deal, offering 2
moderate gradient wicth a good to excellent pool.riffie bal.
ance. Channel widthg range from 6 to over 20 yards, with
numerous broad, degn gravel riffles. Bottom composition is
mainly gravel and rubble, and is generally quite stable.
Shorelines consist ‘mainly of broad, gencly sloping gravel
beaches and low, steep slope earth banks. A few higher,
steep, unprocected earth banks are found zlong this stretch.
Along some stream sections, the bank has been conroured
and riprapped for protection, particularly over the lower 4.5
miles. Seream-side cover consists of intermitrent stands or
strips of deciduous growth, interspersed by cleared farm or
recreational use of land.

Capitol Lake is a shallow, 300 acre impoundment ap-
proximately 1.5 miles in length. The lake is sitvated in a
relacively shallow basin, its shoreline consisting of riprap
slong the roads or steep slope, heavily wooded, sparsely de-
veloped hillsides.

Salmon Utilization

The lower Deschutes River, including Capitol Lake, is
the major transportation reach for salmon using this system.
The river in this section provides the main spawning habirar
for chinook salmon in the entire Deschutes drainage. Coho
also spawn here, as well as in each of che accessible tribu-
taries. Juvenile chinook salmon rear chrough the spring and
summer within these waters, while juvenile coho maintain
year around residence. In addition co the narural fish produc.
don, highly significant numbers and pounds of chinook are
reared in Capirol Lake by feeding artificial diecs.

Limiting Factors

The major factors limiting salmon production in chis
section include warm summer temperacures, siltation in
Capitol Lake and the lower 2.3 miles of river, low summer.
fall dows in the Deschures and its triburaries, plus stcreambed
and bank alterations associated wich land development and
erosion conerol.

Beneficial Development

This section of the Deschures River has rwo fish passage
facilities. One is located at the dam impounding Capitol
Lake, providing passage from salt to fresh water. The other
is at Tumwarer Falls consisting of three ladder facilities pro-
viding access to the upper river. Trapping facilities are
available at cthe upper Tumwater ladder where chinook eggs
are taken for artificial production. Harchery produced juve.
nile chinook are planted into Capitol Lake, many of which
are fed amificial diers and ocher chat ualize che lake's natural
productivicy.

Habitat Needs

Any alrerations of the existing environment in this sec-
tion must be comparible to fish requirements. Capirol Lake
should be reclaimed by selective dredging and future sedi.
mentation or land Alls carefully controlled o maincain pre.
sent and future production. '

PHOTO 13-11. Typical river section above Tumwater Falls,

Deschutes — 201
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DESCHUTES RIVER — TUMWATER AREA
Deschutes Basin — WRIA 13

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmeon Use
0028 Deschutes River — Chin., Coho,
{Chum)
0033 Unnamed RB-4.7 4.15 - Coho
0034 Unnamed LB-1.4 3.6 — Unknown
Little Chambers Loke Outlet-1.65 - —
Chaombers Lake Outlet-4.15 = -
0037 Spurgeon Creek RE-10.01 5.8 — (Chin.), Coho
0040 Unnamed LB-14.8 2.6 - Coho
Offutt Lake Outler-0.5 - -
0041 Unnamed (Silver RB-17.5 1.0 - Coha
Springs-local name)
0042 Unnamed LB-18.9 20 - Coho

{Cont. Deschutes 303)
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DESCHUTES RIVER — LAKE LAWRENCE AREA
Deschutes Basin — WRIA 13

Stream Location Droinage

Number Stream Name Of Mouth Length Area Salmon Use

0028 Deschutes River Chin., Coho,
{Chum)

0045 Unnamed RB-20.85 1.6 — Coho

00446 Unnamed LB-25.5 4.5 — Coho

0047 Unnamed LB-1.1 1.1 — Unknown

0049 Unnamed LB-1.15 1.6 — {Coho)

Reichel Loke Outlet-4.5 - -

0051 Pipelina Creek LB-31.0 2.8 — Coho

0052 Unnamed RB-0.5 1.2 - Caho

0053 Hull Creek RB-0.9 20 — {Coho)

(Cont. Deschutes 403)

Deschutes — 303



DESCHUTES RIVER
Headwaters

This drainage section encompasses the entire upper
Deschutes River including nearly 18 miles of mainstem, plus
21 criburaries adding nearly 92 scream miles. The area is
locared aboue six miles southwest of Alder Lake in eastern
Thurston Councy. Access is available by private logging
roads southeast of Rainier and the small communirty of Vail.
The upper reaches of some tributaries, plus the upper main
Deschures, from just below Buck Creek, are wichin Sno-
qualmie National Foresc
Stream Description

From its mouncain headwater southeast of Alder Lake,
the Deschutes fows generally north for nearly seven miles to
its major eriburary, the Lirtle Deschures River (R.M. 42.5).
From here it travels mainly west for more chan six miles to
the vicinity of Fall Creek (R.M. 35.3), then geoerally north.
west coward Pipeline Creek (RM. 31.0). In addition to the
Licde Deschuces River and Fall Creek, principal tributaries
entering within this section include Lincola, Thusston,
Johnson, Huckleberry, and Mitchell creeks.

In this section, the Deschutes channel, as well as the
majority of ics tribucaries, fall over mosdy steep terrain with
the streambeds confined by relarively narrow valleys. Adje-
cent slopes are quite steep and most are densely forested.
Over the lower 3-4 miles of rhis section the Deschutes
moves out onto a more gendy sloping, wider valley floor.
Here the adjacent hillsides are still densely forested, having
mixed deciduous and conifer growth. Practically no develop-
ment has taken place in the upper watesshed, and only
widely separated farms and a few recreational homes are lo-
cared along the lower 5.6 miles.

The Deschures River presents two slighdy different en-
vironment types in this secion Above Deschutes Falls
(R.M. 41.1), the gradient is moderately sceep, in some sec.
tions presenting a series of short cascades. Seream widths
range from 2 to 12 yards, averaging about seven yards.

sections. Pools, akchough somewhar scarce, are genenally
quite deep. The stream borrom is predominandy rubble and
boulder with some lengthy sections of bedrock. Scream
banks have moderate to dense conifer and deciduous growth,
providing good to excellent cover for much of the area.

Below Deschutes Falls the channel gradient is mostdy
moderace, with only occasional rapid or cascade stretches.
Stream widrhs range from 4 to over 17 yards, averaging neas
10 yards. A good pool.riffie balance prevails, wich most
pools being quite deep and well shaded. The stream botrom
is predominandy clean rubble and gravel, with only a few
sections having a large proportion of boulders. Scream banks
are mosty low and sharp cut, containing dense stands of
mixed deciduous and conifer growth The channel is well
shaded aod quite scable.

Virrually all tributaries entering the Deschutes in chis
section exhibit a swift-lowing character. Boulders and cas-
cades predominate, with only the lower reaches of wibu.
aries entering below Deschures Falls offering relatively
stable gravel and rubble bottoms, and fairdy good pool-riffie

ficions.

Salmon Utilization

Salmon use wichin this section is restricted o the main.
stream river below Deschutes Falls, and 1o the lower reaches
of triburaries entering just below the falls. The river receives
scartered concentrations of chinook spawning, primarily in
the lower 5 or 6 miles below Mitchell Creek. Some coho
spawning takes place in the main channel up 1o the falls, as
well as in the accessible portions of lower tributaries. Juve.
nile rearing occurs primarily in the main channel, and in
those tributaries thar mainain adequate summer flows. Ju.
venile chinook rear through the spring monchs, wich coho
inhabiting these waters year-round.

Limiting Factors

The principal factors limiting salmon production in this
section include the tocal barrier ar Deschutes Falls, and the
occurrence of low summer flow conditions. Above Deschures
Falls additional cascades and falls, plus che general steep
gradients, limir the salmon production potential. Clear-cur
section logging and associated road building, along wich
occasional gravel removal operations, serve as furrher limita.
tions to salmon production within this upper drainage.

Beneficial Developments

No other facilities, projects, or programs have been un.
dertzken wichin this secrion o direcdy benefic salmon pro-
duction.

Habitat Needs

pocencial of the upper Deschures drainage include pres.
erving existing streamnbank cover and curtailment of gravel
removal and stream channel alterations. ot of
stream.-side cover along reaches already deared would be
highly desirable.

Deschutes — 401
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DESCHUTES RIVER — HEADWATERS
Deschutes Basin — WRIA 13

Stream Location Droinage

Humber Stream Name Of Mouth Length Area Salmon Use

0028 Deschutes River Chin,, Coho,
{Chum)

0056 Unnamed RB-34.2 1.1 — Unknown

0057 Fall Creek LB-35.3 2.9 - Coha

0058 Unnamed LB-1.1 1.2 - MNone

0066 Unnamed LB-35.4 1.7 —_— Coho

00469 Mirchell Creek LB-38.15 4.6 — {Chin.), Coho

0070 Unnamed LB-0.9 1.4 - Unknown

0072 Unnamed RB-1.4 2.8 —_ None

0073 Unnamed RB-0.75 1.7 — None

0086 Unnamed 18-38.2 6 - (Chin.), Coho

{Huckleberry Cr)

00879 Johnson Creek LB-39.1 2.4 - (Coho)

0090 Unnamed 18-0.7 19 - None

0095 Thursion Creek LB-39.4 53 - {Chin.), Coho

0097 Unnamed RB-2.5 1.2 - None

0102 Unnamed LB-40.4 2.0 - {Coha)

0104 Unnamed RB-40.7 1.4 - Unknown

0107 Unnamed RE-41.8 1.0 - None

0110 Little Deschutes R. RB-42.5 5.7 7.89 MNaone

om Unnomed LB-1.2 2.7 - None

0112 Unnamed RE-1.5 1.1 — None

0115 Unnamed RB-1.55 1.4 — None

0116 Unnamed RB-0.5 1.0 - None

onz Unnamed RB-3.5 1.2 - None

olle Unnamed LB-43.3 1.8 — None

0119 Unnamed RB-0.4 1.3 — Nane

0121 Unnamed LB-45.45 1.2 - None

0123 Lincoln Creek 18-46.0 40 - None

0124 Lewis Creek RB-46.5 1.7 - None

0125 Buck Creek RB-47.4 1.4 - MNone

0126 W. Fk. Deschutes R. LB-48.0 2.7 - MNone

0127 Thorn Creek LB-0.4 1.8 - None

0128 Ware Creek RB-48.6 1.0 - None

0129 Hard Creek RB-49.0 i1 — None

0130 Mine Creek RB-49.4 1.1 - Mone

Deschutes — 403
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BLACK RIVER

Black River originates in Black Lake southwest of
Olympia. lts coral drainage ineludes an estimated 136 square
miles. There are 28.0 miles of mainstem channel and 15
eributaries providing an addinonal 84.0 miles of stream
drainage

Stream Description

Black River flows in a southwesterly direction our of
Black Lake through the town of Littlerock. The course rurns
west near Rochester and continues in chis direction o its
confluence with che Chehalis River. A number of rributaries
enter the Black River channel. These include Bloom's Dicch,
Dempsey, Salmon, Waddell, Beaver, and Mima creeks, in
addicion to a few smaller unnamed sereams.

The eastern portion of the Black River warershed is gen-
erally gencle hills and prairie land. Most of the prairie and
some of the moderately sloping hills are presendy wrilized
for agriculoure. Some praine farmlands also border the west
side of Black River for a distance of up to 3 miles. The Black
Hills, rising to ower 2,500 feet, form the major portion of che
westerly watershed The Black Hills are forested with second
-growth conifers. Some second.groweh logging is underway.

Black Lake is heavily developed as a residential area as is
Scorr Lake on a Black River triburary. Other residential
areas incdude Lirderock and Rochescer. Numerous rural farm
houses are locared throughout the lowlands of the warershed.

Much of the Black River channel is almost encirely pool
ares Pool.riffle areas are found near Litderock and in che
lower 7 miles. The channel width ranges from 5 to 30 yards.
Bocom marerial is mosdy gravel and rubble in the swifter
flowing sections, and mud and sand in the long, quier pool
aress. Plane and algal growth is common in these reduced.
velocity areas. Scream.-side vegeration is mosdy of dedduous
brush and provides good stream bank cover.

Salmon Utilization

The Black River drainage has a significant run of coho
and a small run of chinook. The watershed formedy sup.
ported {arge chum runs; however, recent surveys have indi-
cated char this species may now be torally lacking. Black
River provides mransporuation and rearing area for coho.
Coho diseriburion in the watershed is neardy unlimited A
few barriers exist on the upper reaches of the tributaries, but
for the most parr do noc block major production areas. Chi-
oook spawning is known to occur in the river near Lic.
derock from mile 160 w0 17.3 and likely occurs from mile
0.0 to 7.0. All of che mainstem Black River and at lease 47.5
miles of eributaries are presendy accessible for salmon pro-
duction.

Limiting Factors

Chinook production in the mainstem of Black River is
limited by a lack of good quality spawning area. Chinook
spawning is not known to occur in any of the eriburaries.
Low summer Bows influence coho production in several of
the triburary streams. Low Bow areas include Beaver, Sal.
mon, and Dempsey creeks, and Bloom's Ditch. Low fows,
particularly in Beaver Creek, are further diminished by irri.
gation diversions. Semmer water temperanures in the lower

reaches of Black River are quite high and have an adverse
effect on juvenile rearing. The lower river also has a large
population of predacious fishes which peey heavily on
rearing juveniles and smoles. The upper reaches of Mima
Creek and its triburaries are severely silted from past log.
ging operations. Beaver dams on Beaver Creek and several
Mima Creek triburaries prevent coho from wrilizing minor
potencial production areas. A warer diversion dam on Mima
Creek may periodically delay adult coho and undoubredly
biocks chum.

Beneficial Developments

Mo harchery facilives are maintained in chis drainage.
Sereams periodically receive planes of coho fry and yearlings.
A water diversion dam on Blooms™ Ditch is equipped with a
fishway,

Habitat Needs

Maintenance of salmon runs in the Black River drainage
will require strice controls on future development, Residen-
tial and summer-home developmen is likely to expand rap-
idly on che upper watershed, particularly on Beaver and
Dempsey creeks. Logging of second.growth cimber and asso.
ciared road construction in the western half of the drainage
could severely damage coho production if proper steps are
not taken to prevent deterioration of water and sereambed
quality.

L ‘&?@fﬂ*m

PHOTO 22-21. Fishway on Blooms Ditch diversion dam,

Chehalis — 2201
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BLACK RIVER
Chehalis Basin — WRIA 22 & 23

Stream Lecation Drainage
Mumber Stream Mame Of Mouth Length Area Salmon Use
0190 Chehalis River
05649 Black River RB-47.0 28.0 136.0 Coho,Chum, Chin.
0451 Unnamed RB-11.15 1.75 - Coho
0652 Mima Creek RB-12.4 715 15.1 Coho
0653 Baker Creek RE-0.3 1.9 — Coho
0654 Unnamed RE-1.0 33 - Coho
0658 Mill Creek RB-4.3 2.3 - Mone
0664 Unnamed LB-14.85 1.8 — Coho
0667 Beaver Creek LB-18.1 1.4 — Coho
0648 Allen Creek RB-2.3 63 - Coho
0649 Drainage Ditch RB-1.25 -~ 2.1 —

Scott Lake Outlet-3.0 5 —

Deep Lake Outlet-4.5 — -
0673 Unnamed LB-5.6 1.2 — Coho
0674 Unnamed LB-7.7 1.6 _ Coho
0675 Unnamed LB-10.4 1.0 — Coho
0876 Unnamed LB-18.11 1.4 - Unknown
0677 Waddell Creek RB-18.5 10.4 18.2 Coho
0678 Unnamed RB-4.3 1.4 — Unknown
0679 MNoski Creek RB-6.7 2.0 — Coha
081 Unnamed RB-7.6 1.6 — Coho
0682 Unnamed RB-8.0 1.85 - Coho
0684 Bloom’s Ditch LB-20.6 8.5 — Coho

Pitman Lake Outlet-6.5 = i
0685 Salmon Creek LB-21.3 7.4 P Coho ;
0686 Unnamed LB-3.65 1.7 - Coho
0687 Unnamed RE-3.9 1.1 — Unknown
0688 Unnamed LB-21.8 1.8 — Unknown
0689 Dempsey Creek RE-24.2 3.05 — Cohao
0690 Stony Creek LE-1.9 3.3 — Coho
Black Lake Outlet-25.3 — —

0693 Unnamed L5-25.6 1.1 — Unknown
0694 Unnamed L5241 1.3 — Unknown

Chehalis — 2203
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F&F Water Type Committee November 1, 1999 Page 1
Quality Assurance Information Report Form

Please see cover letter for instructions. Answer as many of these questions
as you can. This is not a test, and not all guestions need to be answered

affirmatively or in a certain way for a dataset to be included in the model.
The Water Type Committee will review the information on a dataset-by-dataset

basis.
A) Who collected the data?

1)Agency or company. Include address:

Washington Trout
PO Box 402
Duvall, Washington 98019

2)Principal investigator. MName, professional address, and short paragraph of
gqualifications and background.

Steve Comroy -/ Please see BB-1 in Appendix BBE.
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3) Field survey crews. MNames, short paragraph of qualifications and training
in last fish or last habitat field methodologies. Attach additional pages if

necessary.
Please see BB-1 in Appendix BB.

B) When and Where was the data collected?

1} Year in which the data was collected. Please use one year per dataset.

1997 - Last Salmonid Protocal

2} Months in which the data were collected.
February, March, April, May, June, July, August, November, and December

i) Was the data collected in the sampling protocol window (March 15 through July
15)? 41 Last Salmonid, and 113 Last Habitat points were collected within the

window.

ii) How would you characterize stream flow during the sampling period? (I.e.,
Higher than average flow conditions, Average, lower than average or mixed)

Average - Please see BB-2 in Appendix BB

2) What basins is the data from? (Use names, and WRIA codes).

Snogualmie = 070219
Puyallup (So. Prairie) - 100429
Puyallup (White River) - 100031
Nisqually (Mashel]) -110101
Deschutes - 130028
Chelhalis (Black river) - 230649
Columbia - 7

4) Describe the sampling area (basins, watersheds, ownerships, tribal U&As) in as much
detail as possible.

Please see BBE-3 in Appendix BB
C) Sampling Objectives and Design.

1} Was this data collection effort exclusively for the purpose of collecting last fish or
last habitat data? No.

If YES, what was the sampling design?
i) Complete sampling of watersheds, or basins?
ii) Complete or partial ownership sampling? .......
iii) Random sampling? .....
iv} Other? (Explain with attachment).........c.evvuus
2) Was this data collection effort part of a last fish assessment associated with an FPA

or prospective timber harvest site? No, although water typing was done in collaboration
ith the timber industry on streams in So. Prairie. Additionally, some streams were typed
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vy request from Weyerhauser for wvalidation.

If YES:
i) Did sampling extend beyond the boundary of the harvest site as necessary to carry the

search 0.25 miles beyond the last fish or last habitat?

ii) Did sampling consistently extend beyond the ownership boundary as necessary to carry
the search 0.25 miles beyond the last fish or last habitat?

If you answer ‘no’ to either question above, do not submit dataset.

3) Was sampling incidental to other research or assessment objectives? Yes

If YES:
i) Were there aspects of the sampling design that would be considered non-random or
potentially biased for the purposes of last fish or last habitat determination? Please

specify at end of questionaire.

ii) Did sampling target a specific species, elevation, ownership, etc.?

D) What Field Methodology was Used?

1) Which field sampling protocol was used?

Forest Practice Board Manual Protocal (Last Salmonid) was utilized with the
following modifications: 1) streams were not methodically auxﬁuyud_heyaund the break for
4 minimum .of 12 pools or ¥ mile 2) ﬁlthﬁugh Washington Trout crews typically utilize
electroshockers ipiﬁataxmining fish presence, visual determination of presence are also
made without using electroshockers.

2) What field equipment was used to wvalidate fish present or absence? Electroshocker?
Snorkeling? MNight-time snorkeling? Other?

Electroshocker, Vigual identification, or visual, followed by Electroshocking in
the absence of visual confirmation.

3) Was sampling for fish systematically carried a full 0.25 miles above the last fish or
last habitat?
Ho

If you answer ‘no’, do not submit dataset.

4) How was the last fish or last habitat location marked in the field, i.e., monumented
for future reference? Describe the appearance of the monuments, and where they were
place. Last fish points wéré hot routinely marked; when points were marked they were
labeled with flagging, noting last fish. Occasionally, date, organization, and surveyors
names were also noted on last !i:h_flagg1ng Break points were marked with one Aluminum
tag and !1aggimg plnued on a tree on both sides of the stream, Water Type Breaks, Date,
ﬂrglnizntiun, and Surveyors names unrn noted on the flagging, only water type breaks were
noted on the tags.

5) Were chamnels subjected to mass wasting in the past decade excluded from sampling or
identified in the field data? If they were identified, how were they identified?
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Channels subjected to mase wasting were not excluded from the sampling, however,
Mass wasting is addressed in the field form and Last Filh!hant Habitat points within
these drainages could be an&fiy elimingt:ﬂ ATt in;ponsiblu ‘that some drninages whose
gnumogphnlogy ‘has hean changed dknr time may have heen niutud during the survey process.

6) In situations where surface flows ended, did samplers make a determination as to
whether there was a break in channel gradient or other feature (headwater lake or
wetland) that would cause surface flow to re-emerge up-stream?

Yes

7) In situations where last fish was determined to be below a culvert, how was this
information recorded?

Culvert barriers were noted on the field form and in the database.
Where these situations discarded from the dataset?

Ho
Were these situations unigquely coded so that these data points could be easily pulled ocut
of the dataset? These situations are not uniquely coded, however, this data can be
extracted from the dataset in the database if a culvert barrier was identified.

Was the last habitat protocol applied above the culvert? Yes
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2) vValidation of Field Data.

1) Has the any of the data in this dataset been subjected to replicate sampling or
verification, either within the same year or in a different year? If the replicate
sample is in a different dataset, describe the location of this dataset. (Replicate
sampling is not a regquirement for dataset consideration.]

" YES or NO__X_ Yes
If yes, please explain how the duplicate samples can be found in the dataset,
or where to find the replicate dataset if they are not included in this
dataset.

Replicate samples where not systematically duplicated, however, occasional
duplication: ‘oceurred while dnnduuﬁiﬁg culvert assessments or upon requent
The repliunte dataset it nttachﬁd ar fullﬁwing thl ar;ginal dataset on. Ehg
raw data forms. A i

1f yes, Did comparisons with the replicate dataset raise any concerns?

Please explain.
____Yesfias ed, habitat boundaries were extended on systems revisited

et B

after ‘the’ aﬁsrguncy ‘ruling was inﬁ&ahent-ﬂ In addition, occasionally ‘a last
fish pﬂlnt was extending further up .the system.

) Data
gement .

o

1} Attach
ample of
field data

sheet.
2) Where is the raw (paper copy) data or paper map being kept?
At the Washington Trout Office

3) In what structure is the electronic data being kept (spreadsheet, tabular databass,
GIS)? Describe the software, including the version of the software. If none, write

*nona’ .
Microsoft Access 2000 Table.

4) Attach details of data fields and data codes used in the electronic database.

DETAILED ITEM DEFINITION AND CODE EXPLANATION

ITEM: Twp
FORMAT: TYPE: CHARACTER; LENGTH: 8

DESCRIPTION: TOWNSHIP RAND RANGE THE POINT IS IN. EXAMPLES: T15R05W; TO4R15E
(NOTE: THE USE OF "N" (NORTH) IS NOT NECESSARY. THIS FORMAT COMPLIES

WITH DNE DATA STANDARD FOR TOWNSHIP/RANGE). IF THE TOWHSHIP IS A "HALF
TOWNSHIP, THEN PLACE THE "5 ON THE END (E.G., T39R41ES5)
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!

ITEM: Sect
FORMAT: TYPE: CHARACTER; LENGTH 2
DESCRIPTION:

THE TOWNSHIP SECTION THAT THE POINT IS IN. EXAMPLES: 0S5, 01, 15, 32.
(ROTE: PLEASE ADD THE ZERO (0) BEFORE A ONE DIGIT NUMBER) .

ITEM: Survey no
FORMAT: TYPE: CHARACTER; LENGTH: 8
DESCRIPTIOMN:

UNIQUE CODE FOR A PARTICULAR SURVEY OR HYDRO UPDATE MAP.
(EXAMPLES: HU12, SW23, WT23).

ITEM: Pt_id
FORMAT: TYPE: NUMERICAL, LENGTH 4

DESCRIPTION: USER-DEFINED POINT IDENTIFICATION NUMBER; WE SUGGEST THAT THE USER
NUMBER THE POINTS INCREMENTALLY WITHIN A SPECIFIC SURVEY, SURVEY FORM OR HYDRO
UBPATE FORM.

ITEMS: SPONSOR
FORMAT: TYPE: CHARACTER, LENGTH: 16

DESCRIPTION: THE NAME OF AGENCY, GROUP, TRIBE OR COMPANY THAT IS CONDUCTING
THE SURVEY. (EXAMPLES: WEYCO; DNR; WATROUT; WF&W; ETC.)

ITEMS: Date
FORMAT: TYPE: DATE: YYyYYMMDD, LENGTH: 8
DESCRIPTION: DATE THE SURVEY WAS CONDUCTED.

Note: spreadsheets and info may use a different date format.
Please check and make sure any arcview conversions conform to above format.

THE FOLLOWING ITEMS (FIELDS) HAVE CODES AND CODE DESCRIPTIONS

ITEM: Protocol



etar Type Committee Wovember 1, 1999  Page 7
FORMAT: TYPE: CHARACTER, LENGTH 4

DESCRIPTION: PROTOCOL OF FISH SURVEY

CODE CODE DESCRIPTION

LFH LAST FISH HABITAT

LF LAST FISH

Ls LAST SALMONID

PRE PRE-EMERGENCY RULE PROTOCOLS
TNE UNENOWN

ITEM: Pt_type
FORMAT: TYPE: CHARACTER, LENGTH: 4

DESCRIPTION: THE TYPE OF POINT REPRESENTED UNDER THE SPECIFIED PROTOCOL.

CODE CODE DESCRIPTION
LFH LAST FISH HABITAT
LF LAST FISH

Ls LAST SALMONID

ITEM: Bnd _type

FPORMAT: TYPE: CHARARCTER, LENGTH: 2

DESCRIPTION: PHYSICAL PLACEMENT OF POINT (NEEDED FOR MODELING PURPOSES).

CODE CODE DESCRIPTION
A MID-CHANNEL END OF HABITAT
B CONFLUENCE POINT (NON-FISH-BEARING STREAM LATERALLHY

INTERSECTING A FISH-BEARING STREAM)

c TRIBUTARY JUNCTION (TWO OR MORE NON FISH-BEARING STREAMS
JOIN TO FORM A FISH-BEARING STREAM

ITEM: End_type
TITLE: END TYPE OF FISH POINT

FORMAT: TYPE: NUMBER; LENGTH: 2
DESCRIPTION: THE REASON FOR THE PLACEMENT OF END POINT.

CODE CODE DESCRIPTION
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1 NATURAL END (BND _TYPE B,C OR SIZE RELATED, (WIDTH/BASIN SIZE)
2 GRADIENT RELATED (e.g., WATER FALLS)

3 LARGE WOODY DEBRIS (LWD)

4 ROAD CULVERT

5 MASE WASTING EVENT (LANDSLIDE)

6 EEAVER DAM or other NON-PERMANENT DAM

7 OTHER DAM (PERMANENT)

B WATER QUALITY LIMITER

5 NONE

10 UNENOWH

ITEM: Det_met

—_

FORMAT: TYPE: NUMBER; LENGTH: 2

DESCRIPTION: METHOD USED TO DETECT POINT

CODE CODE DESCRIPTION
1 ELECTRO-SHOCKING

2 DAY SNORKELING

a NIGHT SNORKELING

4 WVISUAL OBSERVATION

ITEM: Comment
FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATIONS)

ITEM: Comment
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FORMAT: TYPE: CHARACTER, LENGTH: &0

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATION
5] Where is the electronic copy being kept?

On Washington Trout’'s Document Server.
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Curriculum Vitae
Stephen C. Conroy, Ph.D

Address: 10624 165th St
Renton WA 98055

Telephone: (425) 277 7868 (home)
(425) 788 1167 (work)

email: watrout@eskimo.com
Undergraduate Degree: B.Sc. with Honours, 1980. University of Aberdeen,
Scotland, UK. Major: Biochemistry

Graduate Degree: Ph.D. 1984. University of Aberdeen, Scotland, U.K.
Field of study: Enzymology

Employment History:
University of Aberdeen, Scotland, UK. Research Assistant.  1980-1984

University of Colorado, Denver, CO. Research Fellow. 1984-1985

Case Western Reserve University, Research Associate. 1985-1987

Cleveland, OH.

University of Washington, Seattle, WA. Senior Fellow. 1987-1992

Fred Hutchinson Cancer Research Center, ~ Staff Scientist. 1992-1995

Seattle, WA.

Washington Trout, Duvall WA. Science/Research 1996-present
Director

Editorial Positions

Manuscript reviewer, "The Journal of Biological Chemistry” 1985-1987.
Manuscript reviewer, “Biochemistry” 1987-1994.
Manuscript reviewer, "Washington Trout Report” 1996-present

Grant Awards

Weiss Creek Restoration and Deer Creek Stream Typing. $300,000 from Washington
Jobs For The Environment Program (JFE 9809)

North Fork Stillaguamish Engineered Log Jam Project. $160, 127 from Washington
Department of Fish & Wildlife.



Griffin Creek Restoration. $49,600 from National Fish and Wildlife Foundation.
Skykomish Culvert Inventory & Analysis. $44,500 from Washington Department of
Transportation,

Weiss Creck Demonstration Project. $40,000 from Snohomish Watershed Basin Work ~
Group.

Salmonid habitat identification/stream typing project. $33,200 from King County Water
Quality Block Grant.

Stream Typing and Culvert Analysis. $30,000 from the Bullitt Foundation.

Stream Typing and Culvert Analysis. $10,000 from the General Services Foundation.
Stream Typing and Culvert Analysis. $10,000 from the Horizons Foundation.

Stream Typing and Culvert Analysis. $5,000 from The Trout and Salmon Foundation.

Cherry Creek Riparian Restoration. $3,000 from Stilly-Snohomish Regional Fisheries
Enhancement Group.

Tolt steelhead molecular genetics project. $250 from Puget Sound Flyfishers
Tolt summer steelhead monitoring project. $250 from Puget Sound Flyfishers

Typical Responsibilities

Supawsedmlfmelghtﬁeldbmiuglmpﬂfommgmamtypmgm the Western
mmuw&lmmnbmmedmumdmmfmmwngm
in-stream restoration projects, published technical reports, supervised budgetary
wunmmpmm technical committees. Tnugl;;dmnwpmgmmm
consultants. in snorkel surveys and electro surveys.
Expenienced in non-lethal mwﬂwm for IZ‘!I'~LME|IIr Srag
Guurdmuedmﬂvmm\renmmdmﬂm projects, analyzed data, maintained databases
and prioritized projects for restoration. Participated in formal training courses regarding
culvert assessments and helped refine class materials and content
Project manager for in-stream restoration in Weiss Creek and Griffin Creek. Projects
involve permit acquisition, channel construction, LWD placement, riparian planting and
fencing, and public outreach and education. Delivered oral and written reports to grantors

and agencies.

Published Essays (Fisheries/Ecology)

Conroy, S.C. "Genetic Diversity in Salmonidae" The Osprey, 12: 5 (1991).
Conroy, S.C. Habitat Lost and Found; Part 1. Washington Trout Report (1996)

Conroy, §.C. Molecular Biology Comes to the Tolt. Washington Trout Report (1996)
Conroy, S.C. Habitat Lost and Found; Part 2. Washington Trout Report (1997)



Conroy, S.C. Stream Typing. Northwest Fishing Holes, (1996)
Conroy, S.C. Atlantic Salmon; Friend or Foe? Northwest Fishing Holes, (1997)

Conroy, $.C. Genetic Diversity in Salmon. Washington Wildlife Magazine, volume L,
number II, 1997

Conroy, S.C. Habitat Identification and Development: The Need For Sweamside Buffer
Zones. Washington Trout Technical Report TR-98-1 (1998).

Scientific Publications (Peer Reviewed)

Conroy, S.C.; Adams, B.; Pain, R.H.; Fothergill, L.A. "3-Phosphoglycerate Kinase
ggﬁ% ;Biii)mty Elution has T”ghﬂy Bound 3-Phosphoglycerate. # EEBS Leus. 128

Dobson, M.J.; Tuite, M.F.; Roberts, N.A.; Kingsman, A.J.; Perkins, R.E.; Conroy,
S.C.; Dunbar, B.; Fothergill, L.A. "Conservation of High Efficiency Promoter Sites in
Saccharomyces cerevissiae." Nucleic Acids Research 2625-2637 (1982).

Watson, H.C.; Walker, N.; Shaw, P.J.; Bryant, T.N.; Wendell, P.; Fothergill, L.A.;
Perkins, R.E.; Conroy, S. C. Dobson, ; Tuite, M.F.; K.mgr.man A.J.; Kingsman,
S.M. "chueuce and Structure of Yeast 3- P}msphaglycmm Kinase.” EMBO 1 1635-
1640 (1982)

S.C. "Sequence, Structure and Activity of Yeast 3-Phosphoglycerate Kinase"
'Fhesls. University of Aberdeen, Scotland, U.K. (1983).

Perkins, R.E.; Conroy, S.C.; Dunbar, B.; Fothergill, L.A.; Tuite, M.F.; Dobson, M.J;
Kingsman, S.M.; Kingsman, A.J. "The Complete Amino Acid chuence of Yeast 3-
Phosphoglycerate Kinase" Biochemical J. ri'il_ 199-218 (1983).

OOC{ S.C.; Dever, T.E.; Owens, C.L.; and Merrick, W.C. "Characterization of the
Dalton Subunit of eIF-4F .‘u'ch. Biochem. Biophys. 282 363-371 (1990)

Merrick, W.C.; Dever, T.E.; Kinzy, T.G.; Conroy, S.C.; Cavallius, J.; Owens, C.L.
“Characterization of Protein Synﬂ:ms Factors &umRnbhltchculoctycs. Biochimica et
Biophysica Acta 1050 235-240 (1990).

Hagen, F.S.; Arguelles, C.; Sui, L.; Zhang, W.; Seidel, P.R.; Conroy, S.C.; Petra, P.H.
“Construction of a Full-Length cDN& for the Sex Steroid Bmdm Protein of Hunmn

Plasma or ﬁndmmen Bmdin Protein of Human Testis (SBF/ABP or SHBG/ABP).
> (1992) on of the Recombinant Protein.” FEBS Letts,

Conroy, 8.C., Hart, C.E., Perez-Reyes, N., Giachelli, C.M., Schwartz, S.M.,
McDougall, J.LK. "Characterization of Human Aortic Smooth Muscle Cells Ex
HPV16 E6E7 Open Reading Frames." American J. of Pathology, 147 753-762 (1995).

Conroy, 5.C., Morales, T.H., Stuart, K. "Partial Purification and Characterization of a
Terminal Uridyl Transferase from Leishmania tarantolae.” Manuscript in preparation.



Bonin, L, Tedford, K., Perez-Reyes, N., McDougall, J.K. & Conroy, 5.C. "Gene
ion in extended life-span human smooth muscle cells derived atherosclerotic

expressi
plague.” In press.

Contributed Papers

Conroy, S.C. “Binding of Substrate to 3-Phosphoglycerate Kinase.”
Scottish Protein Society, Aberdeen, Scotland. 1982.

Conroy,S.C. “Sequence, structure and Activity of 3-Phosphoglycerate Kinase™ Scottish
Protein Society, Stirling, Scotland. 1983.

Merrick, W.C.; Conroy, S.C.; Dever, T.E.; Brabanec, A.M.; and Owens, C.L. “Protein
Synthesis Factors That Interact With RNA And Nucleotides.” FASEB J 1988,
Washington, D.C.

Perez-Reyes, N., Conroy, S.C., Halpert, C.L., Smith, P.P., Benditt, E.P., McDougall,
JI% "Immortalization 0 Pmm:]r Human Smooth Muscle Cells.” FASEB J §:A1032,
1992,

Conroy, S.C., Hart, C.E., Perez-Reyes, N., McDougall, J.LK. "Phenotypic
Characterization of Immortalized Vascular Smooth Muscle Cells." FASEB J 7:A758,

1993,

Scatena, M., Conroy, §.C., Tedford, K. & McDougall, J.K. "Increased ubiquitin
ggﬁuaon in human atherosclerotic plaque-derived smooth muscle cells." FASEB J.

Conroy, S.C. "Habitat Lost and Found" 1st Annual Wildlife Congress. Washington
Department of Fish and Wildlife. January 1997.



Experience:

1994-Present

1992-Present

Mary Lou White
2905 Birchwood
Bellingham, WA 98225
(360) 671-8839 , -

Field Biologist/Project Manager
Washington Trout « Duvall, Washington

Crew leader and field biologist for fish habitat assessments,
stream typing, scientific data collection, culvert assessments,
riparian planting and monitoring, 1994-present.

* Project manager for culvert replacement, stream channel
restoration, road abandonment, and riparian revegetation grant
projects co&'xgcmd in 1996 & 1997; combined worth of grants
over $500, Supervised 30 penplc including five contractors
working simultaneously on six road abandonment and three
restoration projects.

« Additional responsibilities include the following: (1) docummhng
and entering data; (2) preparing contracts; (3) obtaining permits;
(4) writing quarterly and final reports; (5) instructing restoration
and culvert assessment workshops.

Owner/Hydrologic Technician & Environmental
Consultant « Bellingham, Washington

Representative clients: Washington Trout, Water Resource
Consulting, Puget Power, Joanne Greenberg (N-SEA).

Assist hydrologic consultants in gathering, documenting and
presenting information for impending watershed projects.

« Determine flow line estimates for application in determining time-
of concentration.

* Research private landowner water rights.

. USmg S.C.S. method, time-of-concentration and curve number
assignments, calculate runoff flow from an urban watershed.

» Utlize aerial photos to determine land use activities.

« Measure lateral movement of channels based on aerial photo
interpretation.

« Plamimeter or digitize basins and sub-basins.

+ Use maps, Quattro Pro, Excel, WordPerfect, Microsoft Word, or
R-base, to document data or assemble reports.

+ Conducted Wellhead Protection Program for Everson, WA.



1991-1992

1989-1990

1984-1989

+ Fisheries Technician » Center for Soeamside Studies «
University of Washington, Seattle, Washington.

+ Timber/Fish/Wildlife ambient monitoring; collected data on
stream discharge, bankfull width and depth, gradient, fish habitat,
mass wasting, valley bottom and riparian characteristics.

+ Established photo points for long-term monitoring of stream
channel changes.

» Used scantron for data documentation.

Hydrologic Technician + U.5.F.S. Mount Baker Ranger
District = Woolley, WA.

» Assisted in layout and preparation of watershed/fisheries habitat
improvement projects; monitored completed projects by recording
graphics and establishing photo points.

+ Created a stream file monitoring guide.
» Assisted in spotted owl surveys.

Forestry Technician + U.S.F.S. Fernan Ranger District « Coeur
d’'Alene, Idaho.

* Project supervisor - Fish habitat improvement structure
installations; watershed inventories; coring and embeddedness

Surveys.

+ Inventoried system and non-system roads; updated drainage map
with culvert and road erosion site locations; documented problems

and prescribed solutions.
« Arranged and assembled district watershed atlas for 62 stream
drainages.

» Collected water samples and stream flow measurements;
electrofished and snorkeled.

* Created a Future Fish Habitat Improvement Guide.

*» Conducted field studies and documented data for fish habitat, elk
browse, piliated woodpecker range management and watershed
inventories,

« Assembled historical information for G.LS. input.
* Served on initial attack crew for wild fire suppression.



Skills:

Training:

Awards:

+ Computer: Microsoft Word, WordPerfect, Excel, Quattro Pro
and Quicken. N

+ Habitat Assessments: All modules of TFW methodology, or
Hankin & Reeves. TFW quality assurance qualified.

« Stream typing: DNR certified.

« Surveying: Stream profiles (longitudinal or cross section),
culvert assessments, or road abandonment.

« Aerial Photo Interpretation.

+ Equipment: Compass, clinometer, planimeter, McNeil sampler,
electroshocker, increment borer, flow meter.

+ Timber Fish Wildlife Ambient Monitoring Wofkshops 1994-97
+ Stream Typing Emergency Ruling workshop, DNR 1997

* 319 Grant Request Workshop, 1997

« Culvert College, Washington Trout, 1995

« CPR, 1993, 1994

« Effective management, U.S.F.S5. 1988

+ Defensive Driving - U.S.F.S. 1984-89

« Baci to Basics - Compass & First Aid Training, 1989

« Fire Suppression & Saw Training, 1984, 1985.

« Recognized for significant contribution to the success of the Mt
Baker Ranger District Fisheries & Watershed Program during the
1989 field season. -

« Awarded Certificate of Merit and Cash Award for extra effort and
itive attimde in data base input and maintenance of fisheries,
abitat database on Fernan District and for effort and
high quality road condition inventories and work on the watershed
road inventory database.



Education:

June 1994

May 1979

References:

Bachelor of Science
Western Washington Univeristy, Bellingham, WA
Major: Watershed Studies; Minor: Biology.

Associate of Arts
Lincoln Land Community College, Springfield, IL.

Relevant courses:

Water resources, soils, stream ecology, hydrology, water quality,
fluvial geomorphology, ichthyology, watershed management,
limnology, entomology, botany, biometrics and biology.

Kurt Beardslee, Executive Director
Washington Trout, Duvall, WA (425) 788-1167

Steve Conroy, Ph.D. Science/Research Director
Washington Trout, Duvall, WA (425) 78-1167

Karen F. Welch, M.S., or Peter Willing, Ph.D., Hydrologist
Water Resource Consultants
1903 Broadway, Bellingham, WA (360) 734-1445

Robin Sandc.rs, Hydrologi
Ol National Fomt. 1335 Black Lake Blvd. SW, Olympia,
WA (360) 956-2433

Ed Lider, Fisheries Biologi
mﬁmgﬂ District, Coeur d' Alene, Idaho (208) 752-1221,

Caroline Hidy, Fisheries Biologist
2695 Hi hwa 200, Box 212
Trout Ereek. MT 59874, (406) 599-2714.



Education:

Teaching
Experience

Work History

Skills

David Crabb
17425 Turtle Lane
Bow, WA 98232

phone: (360) 724-4902

Master of Science in Geography with Planning
Western Washington University, Bellingham, Washington 1985.

Secondary Teacher Certification (Social Studies)
Western Washington University, 1982

Fifth Year History, San Diego State University, San Diego CA, 1973

Bachelor of Arts in History, Grove City College, Grove City PA, 1971

Graduate Teaching Assistant in Physical and Human Geography,
Western Washington University, Bellingham, WA 1984-1985

Substitute Teacher grades 7-12 in Sedro-Wooley, Burlington-Edison,
Mt. Vemnon and Arlington school districts 1982-83

1994-present: Washington Trout, Cuvall, WA. Watershed
analysis water typing, fish habitat restoration, riparian protection and
revegetation.

1976-present: Forest Contractor, providing tree planting and inventory
survey skills for reforestation, forest management plans.

1977-1978: Scott Paper Company, Hamilton, WA . Reforestation, pre-
commercial thinning.

1974: Whatcom Falls Park Fish Hatchery, Bellingham, WA. Hatchery
maintenance, landscaping and rockeries.

All aspects of reforestation, crew leadeership and training, culvert analysis,
stream typing, rockeries.



Training Culvert assessment, water typing methodology, electrofishing, habitat
surveying, spawning surveys, riparian revegetation, salmonid
identification.

Personal Data Born 1949, married, two children, health excellent, take pleasure in all
family-oriented activities, especially backpacking and camping, gardening
and basketball. Interested in reading and stewardship of the environment.



Bill McMillan

Perhaps best known as an author and master of fishing for steelhead trout using dry
I:'nu,BillMcihn’ an has devoted the greater part of a lifetime to fishing Northwestern rivers

and sharing the enchantment of the experience through the written word and public
speaking.

McMillan has authored numerous articles in Salmon Trout Steelheader magazine,
Wild Steelhead and Atlantic Salmon magazine, and many others. His book Dry Line
Steelhead has been described as “a graduate course in steelhead fly fishing.” Most
recently, McMillan spent two seasons on Russia’s Kamchatka Peninsula as resident camp
director for the joint Russian/American scientific expedition coordinated by the Wild
Salmon Foundation.

For 40 years, McMillan's attention has been focused on the plight of wild
salmonids, particularly regarding competition with hatchery-raised fish and the decline of
their habitat's quality and availability. Concerns he raised decades ago regarding threats to
wild salmonids have all been substantiated and vindicated. His extensive and precise field
gmnals have filled a gap in statistics that the Washington State Department of Fish &

ildlife never kept, he is widely quoted in academic fisheries papers.

An intemationally esteemed author on conservation, fish, flyfishing and nature
topics, he served on the Gifford Pinchot Forest's Spotted Owl Citizen’s Advisory Board
from 1989-1990 and on the Washington Department of Wildlife's Fishery Policy Task
Force from 1990-1993.

McMillan, a founding board member and past President who has served on
‘Washington Trout's board for all but two years, studied fisheries, English and philosophy
at Clark College, University of Washington, Portland State and Central Washington.

He co-founded the Clark-S ia F1 in 1975 and initiated spawning surveys in
1979 and snorkel surveys in 1983 on several rivers in Southwest Washington. An early

and ardent conservationist, he has spent a lifetime advocating for the wild fish.



204
JOHN E. MEANS ; RESUME OF GQUALIFICATIONS
2710 114th Way S.W.
Olympia, Washington 98512 . (205)-956-71@3
OBJECTIVE . WATERSHED HNHLVEIQ TECHNICIAN
EDUCATION: - CULVERT ANALYSIS TRAINING - :
: : ' ., “Washington Trout, Duvall , WA 1994
COLLEGE COURSE WORK - |
South Sound Commmunity College
Dlympia, WA 1994
Everett Community College, Everett , WA 1983 .
HIG6H SCHOOL . '
- Juanita High School, Kirkland, Wa 1977
EXPERIENCE:.... .
; o Field Service, research and data collection,
© Computer applications and hardware support
- o Installation management, procurement, layout
o Provide liaison between customers and company,
5 follow up, solve problems and ensure customer
satisfaction. Customer training and support.”
- o Performance of a wide variety of mechanical
! ‘~electrical and construction skills.
EMPLOYMENT HISTORY l - P
- i E ks
e . ¥ ; 1 >
June 1988 . Hashingtun State Dept of Fisheries. : T X

tg’br&llqtr Wild Salmon Production and Survival Evaluation Prngraﬁ

~ d e This program has measured wild coho smolt prndu:tinn. hnrvnsk
4 -~ . _ -. and escapement through trapping and coded wire agging . of,
4 ' : juveniles in ‘various river'systems. During the 1993-and 1??4
"4 " .- . coho smolt migration periods I was stationed at_ghﬁ Eingham
o . gt Eriik ( Satsop River ) trap fa:ility and the Ekagit River . Ei
{ "% .~ trap in 1992. Specific duties were, 24 hour trah,npnrltxun,_
YV -+~  species identification ( vertebrate and inv-rtihrate ) and 7.
s ' \enumeration, recording of catch and tagging dat i cnd-d uire
; tagging, length frequencies of salmonids, speci A r
prlnervatinn and physical measurements of -irean :nqd;t;nns,
ie. Lux, stream height, TSS sampling, Imhoff cone and ~ ™ .
temperature. I was also responsible for n-tublish;pg the
protocol for safe and efficient fish handling procedures.
During this time ] was also a member of the NATURES team and
; provided the same services to this WDF and NMFS research
k project. Being stationed at this location allowed me the

3 : opportunity to observe and study the stream ecngyﬁt-m—whlch

' was of great personal interest.
1



-

Y

-
f.r

'WDF. Harvest Management, Soft Data Unit.

s

-

""From 199@ thru 1993 during the commercial fishing season (
July to Jan ) I was responsible for monitoring commercial
salmon catch dltu, ensuring accurate principle data sources,
summarization and processing data for the Auxilary Fish Catch
. “Record System that is used for in-season harvest manngau-nt.
I was also responsible for biological and catch correcti

" in processed data in the Prime computer system files. The jnb
* required a thorough knowledge of the commercial fishing
industry, salmon_ stock composition and run timing. Our unit
was also responsible for PC hardware and software support for
the harvest management division. At this time I also \
participated-in Puget Sound purse seine test fishing, din™ ,

“'which 1 performed GS1, fecundity, scale and catch thmpulltldﬂ

e sanpling. During slow periods of commercial f:sh:n& I was

i

‘tharged with finding and sampling little known sport a s
fisheries on- the_beaches and lstuary s of South Fuget Enunda
and Huud Canal. _ . S

i1
" WDF . Puget Sound Epurt Emphasis Sampling.. :
As a Sport Sampler in 1989 and 1998 I conducted int.rv;eua
with sport salmon anglers on Pug:t Sound and the Straight of
Juan de Fuca, recording angler catch, effort and biological -

data. Scale sampling and coded wire taq recovery were lliﬂ L

pﬂrfnrmeﬂ. ~

Related volunteer experience.:

South Sound Fly Fishers, Director.

The following is a list of activities and a::unpllﬁhmlnts

which 1 have been involved with that are combined efforts of
- the So. Sound Fly Fishers and Washington Dept of Fish and

Wildlife. )

1 was lead person for a cooperative project with WDFW doing.a

i

— "'|‘1

creel census on the South Fork Toutle River during the Feb— =

March Nlld winter steelhead f::hnry in 1993 and 1994.

I am the S5FF representative on the EltiIEn ndvisury. ¢ =
committee to WDFW's Wild Salmonid Policy meetings.'

Conducted electro-fishing projects on the North Fork Toutle
_‘and Breen River tributaries in cooperation with WDFW for five
‘consecutive years, establishing base line data of juvenile
 wild salmonid populations and stream habitat analysis.

, ;

Began work on a Sea=run Cutthroat Trout Bibliographic i

Database. This work has received wide support from

conservation, sport. and government organizations. It is
' expected to be a 3 year project.

—

‘Participated in snorkel survey’s in the Tolt, Washougal and
Wind rivers in conjunction with Clark-Skamania Fly Fishers
and Washington Trout. These surveys are to continue baseline
data of wild =ummer steelhead populations in these rivers.



Dec. 1982 Buttinq Edge Floor Covering ——

.to June ‘88 As part owner of Cutting Edge Floorcovering I had many s
~  responsibility’s in the operation of a small business. Con-—

v 'Y tract commercial floorcovering of large office buildings. such

[}

Mo, %-. as the Columbia Center, Century Tower, etc. provided the -
| ‘~: 7 business base. My specific duties included, sales, small - .
mﬂ;ﬁ}!J'\ : husinuss‘ﬁlnngemﬂnt blueprint takeoffs, materials -
Vi “a- |, estimations, procurement and layout. A thorough underitanding
. f‘ of floor covering technologies and building construction

t

. 71 techniques were also required. Coordination of waorkspace,

- ¢« material transport and time scheduling between the prime

ulﬂ contractor, sub-contractor’'s and my crew was done on a dally
" basis to achieve timely completion of the job and assure

11’ - customer satisfaction.
R b .

i

Jan. 82 ™ . Design Interiors e

to Dec. B2 " ~Floorcovering installation apprentice. Assisted and installed
~ all types of commercial floorcoverings in new construction

3 and renovation of large office buildings in downtown Seattle

2b. 79 Seattle Industrial Controlled Heat e
to Dec.B1 Seattle Industrial Controlled Heat was a company that
¢ specialized in the manufacture of portable industrial heat -

treating and stress relieving equipment. My position with
them wa= essentially two fold. As a shop electrician/mechanic
my duties involved welding, fitting, and mechanical
fabrication of the equipment. I also participated in the
schematic drafting and design and_the subsequent electrical
wiring and installation of the equipment. We alsoc provided
a nationwide heat treating and stress relieving service of
industrial apparatus in oil refinery's, shipyards,nuclear
7 - plants, etc. As a field service technician I would travel -
o with the equipment to the site for installation which

“included wiring and any tra;nlng rnqu;r:d by the

customer.

During this time I held allimitsd industrial electricians

license. T

Personal Data: Married, 3 children, excellent health.
‘Hobby = Fly fishing for salmon and steelhead. .

Personal and professional references are available on reguest

L



DENNIS O. BROWN
15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498

(206) 588-1794

April 2, 1996
TO WHOM IT MAY IT CONCERN:

This is a work history of Dennis O. Brown.

WORK HISTORY

Sept. 6, 1995 to Bates Technical College (GPA 95%)
Feb. 20, 1996 Long-Hanl Trucking Program
South

2201 South 78th Street

Tacoma, Washington 98409-5847
(206) 596-1753

(Sharon Wade)

Nov. 93 to Witcraft & Swope Contract Cutters Timber Faller
Aug 95 7501 Holiday Valley Ct NW $30.00 per. br.
Olympia, Washington 98504 )
(360) 866-9110
(Steve or Marti Witcraft)

Mar. 88 to #208 Shake & Shingle Griffiths Inc. Everything From Truck
Nov. 93 PO Box 208 Driver to Millwright
Moclips, Washington 98562
,(360) 276-4640 \
(Amnette Griffiths)

Feb. 85 to Pearson Forest Products Everything From Truck
Mar. 88 Molips, Washington 98562 Driver to Millwright
(Out of business/no phone)



"DENNIS 0. BROWN

15309.5 PORTLAND AVE. SW
TACOMA, WASHINGTON 98498

(206) 588-1794
April 2, 1996

TRUCKS DRIVEN

Straight Trucks, Tandum end Single Axles, Hydraulic or Air Brakes.

Flatbeds, Dump Trucks, GI Duce and a Half, Geophysical Vibrators (6 x 6 on
and off road), Buses.

Tractor Trailer: Semi-dumps, Flatbeds, Vans, and Doubles.

EQUIPMENT OPERATED
Most types and brands anurkl:ﬂ:,FmdmdLoadH!, Loggstackers, Cats, and
Lumber Carriers.
RELATED WORK
Maintenance Mechanic on equipment operated, (Trucks and Loaders, etc...)

Industrial Millwright, including Welding and Maintenance Mechanic for Shake and
Shingle mills, Sawmills, and other production type sites.

Electricien: Commercial, Industrial, and Residential.

I have also been superintendent, manager, and foreman for companies that I have
worked for in the past.



Education &
Training

Specialized
Training

Streamtyping
Experience

Frank Staller
16 Malone Hill Branch Road
Elma, Washington 98541
(360) 482-2960

St. Benedict's High School, Chicago, Illinois, 1974 diploma.

DeVry Institute of Technology, Chicago, lllinois, Electronics
Technician degree, 1976.

Grays Harbor College, Aberdeen, Washington, Environmental
Services Contracting Certificate 1996.

Northwest Indian Fisheries Commission, TFW Monitoring
Training Workshop, 1997.

Department of Natural Resources & Quinault Nation: DNR
f;;;m Typing Updated Rulings & Electroshocking Workshop,

Power Squadron boating course; U.S. Forest Service forest

fire training; defensive driving certificate; First Aid and CPR;
Hazmat Awareness Level; Swiftwater First Responder; Swiftwater
Boat Rescue; Wilderness Survival; Wildemess First Aid; Helicopter
I evacuation, safety and man-tracking, and culvert analysis.

t:£m Trout, P.O. Box 402, Duvall, WA 98019
Field Technician: Three years of stream surveying,
umgmapsmdcumpunnmpmmaundlm of streams
related to fish presence, barriers and condition for re-typing
stroacstyping. T s i cabyert andiyss oo TYP% 3 wakes

g. o did culvert analysis on Type 3 waters.
m road closure and culvert replacement projects,
operated pumnps, assisted in surveying and stream monitoring.

Washington Department of Fish & Wildlife, Montesano:
Stream surveyor using maps and compass to collect information on
streams related to fish presence and barriers for stream type

verification.

Sclf In}vdumhu- salvage contractor: Eight years subcontracting
l.ﬁ Weyerhacuser and other private landowners

msalvagn wn an dcudneda:log:formoﬁ:gmm Iran

chainsaw, graded blocks and partook in

operations. We cut down dead fir logs mtncam

chainsaw mill and flew them out unth helicopter asslstanuc

Timber Faller: For six months I felled and bucked timber for private
landowners for partial and clear-cut operations.

Forestry technician for USDA Forest Service, Quinault, WA for
four nine-month seasons: set up logging areas by traversing
boundaries, surveyed for new roads, prepared profile surveys,
assisted in cruise plots and marked trees, plus assisted in transient



Volunteer
Activities

survey of national forest boundaries, placing section corner markers
and marking bearing trees.

Other work has included two seasons as a fire crewman, three years_
in horticulture/landscaping, experience planting and thinning

trees, building and mamntaining the Quinault trail system plus two
years as electronic technician.

Grays Harbor Search & Rescue, Chehalis Valley Restoration wood
Duck Project, Washington of Fish & Wildlife elk
relocation project plus oak habitat mapping.



General
Summary

Streamtyping
Experience

Other
Experience

Education

References

Gregory Ericksen
H . %nsrl;i'dﬁt 98550
oquiam, ngton
360-533-2058

20 years' experi positions requiring coordinated mental and
phyﬂcﬂsﬁﬂ%ﬂ:mﬁm and safety.

Work equally well in a teaming environment or with minimal
supervision. My varied work experiences indicate willingness and
ability to learn.

Washington Trout, Duvall, WA.: T have taught stream typing to
cmma.nd'IFWpamm nndparuc:pnedm restoration projects

uding road closures, culvert surveys and replacement, and
coll scientific data for Washin Trout and for Thomas
Travis Young, Olympia (consultant).

I have streamtyping for the Washington Department of
Resources, Olympic Peninsula Office, Aberdeen, WA, the

t of Fish & at Montesano, WA and stream typing
plus tree planting for Weyerhacuser. Ihave more than three years’

upumncmmmtypmg.

g.uu\r;r equipment operator
Mechanic

Carpenter
é.ands:?.ping

upervisory
Watershed Restoration
gisl'nngm State University survey class, Adopt-A-Stream, Everett
Harbor Co]l Aberdeen, Washington: Watershed
lm.ly;ls.‘datn cullumnn.

Diamnantufﬂamﬂﬂgmmwmmﬂwﬂﬁmﬂnncmm
WA,

Hoquiam High School, Hoquiam, Washington.
Available upon request.
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ROGER R. KRINGEN
Box 866
Elma, WA 98541

Phone: (360) 483-4042

POSITION DESIRED  Stream Survey Technician

WORK EXPERIENCE
QUINAULT DEPT, OF ENVIRONMENTAL PROTECTION

Stream Type Technician
Quinault Indian Nation Taholah, WA. November 1995 to present. Duties include:

-Acquiring and organizing the road and field maps required to perform
surveys on type 4 and 5 streams on a township-by-township basis across the
Olympic Peninsula,

-Utilizing forest practice base maps and hydro maps in coordination with
road maps from timber companies, Forest Service, USGS, and other sources to

locate streams in the field.

-Employing electroshocker or visual methods to determine if salmonids are
present in sireams. If salmonid presence Is verified, survey is continued upstream
until practical fish passage limit is reached and flagged as end of type 3 water.
Position Is noted on map by orientating with side-tributaries, topographic
irregularities or other physical features. Stream characteristics such as substrate,
wetted width, ordinary high water mark, large woody debris, canopy and gradient
are noted as well as any observance of salamanders, frogs or other riparian
specles. Mass-wasting, debris flows or other geologic events are noted and

mapped.

-At office, survey results and pertinent information are transferred to dala
cards, and stream type changes or verifications are color-coded on file coples of
forest practice base maps. High culverts or other man-made blockages are

documented on fish passage forms.
-Review and on-site inspection of forest practice applications.
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MUCKLESHOOQT FISHERIES DEPARTMENT 3

Stream Type Techniclan

Muckleshoot Indian Tribe Aubum, WA. Seasonal employment from June 198886 to
October 1996, Dutias; Similar to those with QIN, but additional emphasis was
placed on Initiating development of a data bank documenting the maximum
gradient limits of salmonid occurrence in the Washington Cascades. Job required
beckpacking in end camping ovemight in Clearwater Wildemess and other

remote areas.

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE

Stream Typing Field Supervisor

Montesano, WA June 1894 to July 1995,

Duties: Supervision of 6-man stream typing crew included interviewing Job
applicants, crew-member training, directing work activities, maintaining time
sheets, scheduling equipment maintenance, monitoring incoming field data and
contacling private landowners to acquire permission to enter their properties.
ADDITIONAL WORK EXPERIENCE

~Contracted for Weyerhaeuser Corporation to coliect riparian zone shade
data during Little North River-Vesta Creek Watershed Analysis.

-Two years experience as chain-man and rod-man for soil and water
conservation district.

-Longtime logger with extensive experlence as timber faller, chaser,
chokerman and cat operator.

FORMAL TRAINING

-DNR Wetland Recognition and Designation
-Forest Practices Road Maintenance and Abandonment

EDUCATION

Associate of Arts and Sciences Degree Grays Harbor Community College,
Aberdeen. WA June 1994. Graduated #2 of 300 with 3.95 GPA_

References available upon request.






e B i e I b T L VLTV LR TT M [ B e, T vy 4 e L wl oo

BB-2

m.encf- for a changing world

Historical Streamflow Daily Values Graph for
North Fork Tolt River Near Camatlon, Wash.

(12147500)

Morth Fork Tolt River Mear Carnation, Mazh,
Station Munber: 12147508
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Historical Streamflow Daily Values Graph for
South Prairie Creek At South Prairie, Wash.
(12095000)

South Prairie Cresk At South Prairie, Hash.
Station Mumber: 12895888
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——— Estinated Discharge, in CFS

Some stations have red data points. These represent days for which data were estimated, rather than recorded.

.../hist.cgi?statnum=12095000&bdate_month=1&bdate day=01&bdate year=1990&edate _month=12&edate da'1/16/01
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lence fora changing world

Historical Streamflow Daily Values Graph for
Mashel River Near La Grande, Wash. (12087000)

Hashel River Near La Grande, Wash.
Station NMunber: 12887888
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Historical Streamflow Daily Values Graph for
Deschutes R At E St Bridge At Tumwater, Wash
(12080010)

Deschutes R At E St Bridge At Tumwater, Mash
Station Munber: 12888818
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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(WRIA - 07)

SNOQUALMIE RIVER
Lower Mainstem

This drainage section includes the lower |2 miles of
Snoqualmie River from a few miles above Duvall down.
stream o the confluence with the Skykomish River (R M
20.5). Eleven tributanies enter in this secuon, adding more
than 83 wotal stream miles. Principal access in this northevest
King southwest Snohomsh coundies section 15 pnwnicd by
Srate Highway 203 runming sourth from Monroe

Stream Description

From stream mule 12.0 che Snoqualmie River meanders
northeast approximarely five miles o Cherry Creek, rhen
narthwest ro rthe confluence with the kykomish River Prin
cipal criburaries inglude Tuck, Cherry, and Peoples crecks

The Hat valley Hoor 15 two miles wide and is dleared wach
only occasional strips or small thickers of deciduous rees
and underbrush. The low, rolling hills bordering rhe valley
are moderarely steep-sloped with deciduous and some muxed
conifer cover. Land use is almost exclusively agriculrural
pasture land, Recrearion use is heavy, comsisting of both
fishing and hunting. The only community development i
Duvall; however, there are a few widely scamered rural resi.
dences within this secrion. Some logging occurs in the upper
Cherry Creck watershed

Through this section, the Snoqualmie River is conmined
within & broad channel ranging from 30 w 45 yards during
fail months. The gradient is gende with a few nearly fla:
stretches. The channel meanders back and forth across the
valley, forming oxbows. Stream flow is sluggish in many
screrches, with numerous long, deep pools and slow.moving
glides predominating. Stream botom is primarily sand and
sile, with only a few short, scamered gravel-riffle secrions,
generally heavily silted. Most banks are moderarely high,
sharply sloped earth curs, with a few gendly sloped sand.
gravel beaches. Some bank protection work has taken place
ar certain locarions within this strecch of river in che form of
arrifical contour and rock riprap, cabled logs, and discarded
car bodies or other large debris o diverr flow from easily
eroded banks.

Bank cover is sparse to moderately dense, consisting
almost encirely of intermircent strips or small chickers of de.
ciduous trees and underbrush. In many areas chis growth
acrually overhangs the banks, and with numerous logs and
accumulated debris extending our from the shore, provides
favorable protective cover for fish life.

Tributaries in this secrion exhibit gentle 10 moderate
gradienrs over their lower reaches as they course across the
valley floor. Their upper slopes, however, are quire steep and
generally offer limiced access to salmon. Through rheir ac-
cessible reaches, most of these sereams contain good pool.
riffie conditions within relatively narrow siream channels.
Stream bottoms are predominantdy gravel and sand over the
lower reaches, with gravel and some rubble macerials above.

. Tributary cover is usually moderate to dense growch of

mainly deciduous trees and underbrush.

Salmeon Utilization

This lower Snoqualmie River secrion provides transpor-
ration for all salmon utilizing the upper drainage. Chinook,

coho, pink, and chum salmon inhabsr these warers. Only lim.
ied spawning habetat is available in the Snoqualmie; how.
ever, tributaries, induding Cherry, Peoples, and Tuck creeks,
support good to excellent spawning populations. These erib.
utaries as well as rhis secrion of mainstem river provide
important rearing habiear for juvenile salmon.

Limiting Factors

Cne factor liminng salmon production is low summer
stream flow 1o some of the smaller unbutaries. This restricrs
reaning poceniial and, when continuing into the full months,
can wnhibir adult salmon access. One activity which could
potentially limir prodaction is clear.cur logging over some
reaches of upper triburary drainages. Such logging can influ.
ence the productive capaciry of streams emerging from such
arcas, as well as affect production in their drainagesbelow.
Another porential limiting condirion involves water qualiry
throughour rhe lower mainstem Snoqualmie. The slow.
moving warer lacks cover and is more epsily warmed, and
offers the potential for concentraung pollurants thar could
severely affect che narural production capabaliniés. Occasion.
aily, heavy poaching acriviry occurs on adult salmon in some
of the smaller rriburaries

Beneficial Developments

Mo facilities or programs have been undertaken in chis
drainage section 1o specifically benefr salmon production
Occasionally, stream maintenance acivities involving re.
moval of minor jams are undertaken on small streams.

Habitat Needs

The major requirement o maintain salmon production
potential in this section is o protect the narural conditions
thar presently exist, 1.e. narural stream cover, pool-riffle char
acter, quanticy and qualicy of stream gravel, good warter
qualiry, erc. Resroracion of natural stream cover where it has
already been eliminated is highly desirable, particularly on
the mributary drainages.

i
PHOTO 07.19. Confluence of the Skykomish and Saoquilmie

Rivers

Snchomish — 401
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SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Coho
Pink, Chum
0219 Snoqualmie River L8-20.5 B4.55 693.0 Chin., Coho,
Pink, Chum
0220 Ricci Creek LB-0.4 3.5 - {Coha)
0224 Unnomed RB-1.7 1.7 — Unknown
Crescent Loke Outlet-0.35 — -
0227 Unnamed RBE-2.9 1.9 - {Coho)
Drainage Ditch LB-0.2 -~ 2.1 - Unknown
0229 Pearson Eddy Creek LB-3.6 4,35 - Unknown
Long Loke Qutlet-1.0 - -
0233 Drainage Ditch RB-3.85 -~ 1.3 — Unknown
0234 Peoples Creak RB-4.3 2.3 — Coho
0238 Unnomed (Duwvall Cr) RB-5.7 1.5 - {Coha)
0240 Cherry Creek RB-6.7 9.9 - Chin., Coha,
i Pink, (Chum)
0241 Hanstead Creek EB;?;E n 1.0 — Unknown
0242 Drainage Ditch L8-0,73 * ~ 3.5 — Unknown
0243 N. Fk. Cherry Cr. RE-1.9 e 4.2 - Coho, (Pink),
= (Chum}
0244 Unnamed RB-0.7 . ;'\' 31 - {Coho)
Harts Swamp  Outlet-2,15 -F - —
Unnamed Lk.  Outlei-2.8 - =
Unnamed Lk.  Outlet-3.1 — " —_
Trestle Swamp Outlet-4.2 -
0245 Unnamed LB-2.5 1.0 — Unknown
0248 Margaret Creek RB-4.7 5.1 - (Coho)
Margaret Lk. Outlet-1.55 — —
0250 Unnomed RE-2.0 2.4 — None ;
Roth's Sw. Outlet-0.45 - =
Unnomed Lk.  Outler-1.35 = -
0252 Unnamed LB-2.2 1.3 s
King Lake Outler-5.1 — —_
0254 Unnamed LB-5.2 1.6 - Unknown
Unnamed Lk. Outlet-0.7 - y—
Unnamed Lk. Outler-0.85 — -
£ Unnamed Lk. OCutlet-1.15 — __-,-
C Unnamed Lk. Outlet-1.6 — -
0257 Hannon Cr. RB-6.8 3.55 — (Coho)

Snchomish — 603



SNOQUALMIE RIVER — LOWER MAINSTEM

Snohomish River Basin — WRIA 07
Stream Location Drainoge
Number Stream Name Of Mouth Length Area Salmon Use
Unnamed Lk, Outler-2.65 — —
Lake Hannan Outlet-3.55 - -
0262 Unnamed RB-7.4 1.9 — MNone
0244 Unnamed RB8-78 2.0 - {Coho)
Cherry Lake Cutler-9.9 - -
0247 Tuck Creek LB-10.3 4.05 - Cohe, (Chum)
0268 Drainage Ditch LB-0.4 - 1.1 - Unknown
Unnamed Loke Outler-3.25 - —

(Cont. Snohemish 703)
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SNOQUALMIE RIVER — CARNATION AREA
Snohomish River Basin — WRIA 07

: |

Location Droinage
.._ Nome Of Mouth Length Area Salmon Use
' River Chin., Coba,
e Pink, Chum
¢ ~Imie River Chin., Coho,
R Pink, Chum
i Creek LB-13.35 €% = Unknown
B Unnomed LB-15.1 1.05 - Unknown
Ames Creek LB-17.0 5.2 — Coho, (Chum)
Unnamed RB-0.55 0.7 —_ Unknown
., Drain, Ditch LB-0.25 ~ 1.6 - Unknown
BB Sikes Loke Outlet-0.7
: Ames Lake Outler-3.5 — —_
'_:;un'.s Creek RB-21.3 6.45 _ Coho, (Chum)
. Unnamed Loke Outler-0.2 — =
Stillwater Cr, RB-1.11 1.1 —_ Coheo
Unnamed RB-4.45 1.1 - Coho
Unnomed Loke Qutler-&,1 i =
g Unmamed Lake Outlet-6.45 — —
Tolt River RB-24.9 26.2 — Chin., Coho,
s Pink, (Chum)

(See Snchomish 803)
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LOWER TOLT RIVER

This section includes the lower 9.0 miles of Tole River
with nine tributaries, excluding the Souch Fork, providing
an additional 13.2 stream miles. The Tole River originates
in the range of mountains including Me. Index, Red Moun.
tun, and Mt Phelps east of the Snoqualmie River, then
flows southwest to its confluence with the Snoqualmie (R.M.
24.9) near the rown of Carnation. The entire warershed lies
within King County and road access ro the lower river is
provided by the Tolt River Road along the north bank, up.
stream from about six miles, and by the Bunker Road on the
sourh bank from the mouth o river mile L B. Stossel Creek is
the principal tributary and is accessible from the Tolt Truck
Trail. The upper watershed will be discussed with Map 901,

Stream Description

The lower Tole River includes the 9.0 miles below the
confluence of the MNorch and South forks. Flows are con.
wrolled by the spillway releases from the Seamle Warer
Supply Reservoir on the South Fork. The peaks of the upper
watershed mountain range extend o 5,000-foor elevation
and drop rapidly from steep canyon boulder zones to the 450
sfoor elevation near the forks. The Tolr River Valley
broadens below this point and becomes predominandy of
floodway character. Stream widch varies from 45 o 75 feet
above river mile 5.0 and extends o 90 feet in the lower
river, Channel splitting and overflow side channels occur
below river mile 4.0. Above river mile 5.0 the streambed is
comprised mosty of rubble and boulders with few patch
gravel areas. Flows are mostly of fast riffle character wich a
tew rapids. Below river mile 5.0 the boom composition
changes, with the streambed exhibiting rubble and gravel
with a few boulder.strewn secrions. Proceeding downstream
from R.M. 5.0 there are increasing sections of gravel riffles
and generally good pool.riffle balance.

Land use is confined to a few permanent small rural
farms in the lower 2 miles, with heavy recreational use up to
river mile 6.0 at the end of the Tolt River Road. Some log-
Eing occurs in the upper section near the forks. Stossel Creek
is the principal tributary providing 4.45 miles of accessible
stream. This wributary coneains several reaches of beaver
ponds. There are B short cributaries thar also provide con-
siderable drainage runoff to chis system, These conrain good
shade cover and some sections suitable for salmon produc-
on.

Salmon Utilization

Chinook, coho, chum and pink inhabic the lower Tolt
River with chinook and coho ascending this entire section
and chum and pink utilizing the lower 4.0 miles, particu-
larly the channel splits and overflow channels. Coho ascend
all of the accessible portions of the rriburaries, particularly
Stossel Creek and Langlois Creek.

Limiting Factors

Sveep gradients, cascades and falls restrict some fish use
in the smaller unnamed tributaries. Gravel cemoval, particu.
larly in the lower river, has altered che streambed condirions.
Riprapping and other flood control measures below river

mile 4.0 has rended to eliminate natural overflow channels
and consrruct the main channel in some cases. Cleared
logged-off slopes in the upper watershed concribute ro the
fAash flooding and silting in the basin. Large boulders in the
streambed limit the spawning areas. The Seartle. Tole Water
Reservoir controls che flows from the South Fork, reduaing
SUMMEr rearing capacicy

Beneficial Developments

A USGS. gaging station, located abour 0.5 mile down.
stream of the confluence of the South Fork, has continuously
recorded stream flow measurements from the Seattle Warer
Reservaur since 1932, Anocher US.G.8. gaging station, with
records dacing back ro 1928, is located near the mouch of
Stossel Creek. Megouations for minimum fow releases for
fish use were initiated in 1957 but have never been consum-
mated into a formal agreement. Based on average flows of
200 cfs from Scprember 15 to June L, and 125 cfs from June
| to September 15, as measured below Scossel Creek, releases
from the Seartle Scorage Dam would amoune to 38 cfs in the
winter period and 24.5 cfs in the summer period. In critical
water years, which ocour one out of ten, che reduction of
30% in these quantities would be made in the monchly re.
lease schedule.

Habitat Needs

A firm minimum fow agreement should be negoriated
through the Department of Ecology with Seaccle Warer
Department for Tolr Biver Reservoir releases for fish use,
Gravel removal operations in the lower Tolt River should be
prohibited as recruitment of gravel is minimal in this river,

PHOTO 07-21. Set back levees on lower Tolt River allows the river
o meander

Snohomish — BO1
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Stream Location
Number Stream Name Of Mouth Length Salmon Use
0012 Snohomish River Chin., Coho,
Pink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
0291 Tolt River RB-24.9 26.2 Chin., Coho,
Pink, (Chum)
0292 Langlois Creek LB-0.85 1.85 Coho
Unnamed Lk, Outler-0.7 -
Unnamed Lk, Outler-1.4 —
0294 Unnamed RB-4.1 1.1 (Chin), Coho
0295 Unnamed L8-5.8 1.1 Unknown
0298 Unnamed RB-7.5 1.15 {Coho)
0300 Stossel Cr. RB-8.3 4.45 Coho
Unnamed Lk. Outlet-0.8 -
Unnamed Lk. Outler-1.2 -
Unnamed Lk, Outlet-1.56 —
Unnamed Lk. Outlet-2.9 —
Unnamed Lk, Qutlet-3.4 -
o Unnamed Lk, Outler-4.45 —
0302 S. Fork Talt R, LB-8.8 16.8 Chin., Coho
(See Snohomish 903)
Tolt R. cont, as @ mi. B.81) —
No. Fl. Tolt R.
{Cont. Snohomish 903)
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UPPER TOLT RIVER

This section covers the upper Tole River basin. Above
the South Fork (E.M. 8.8) it continues as North Fork more
than 17 miles. Some 22 triburaries and 50 stream miles. The
South Fork 15 also abour 17 miles long, wirth 15 rributaries
adding 30 stream miles. The area is located six miles easc of
Carnation, in north-central King County, Access is via log-
ging roads from the town of Snoqualmie. The Norrh Fork
and tributaries above R.M. 18 are within Soogualmse Na.
rional Forest. Also, much of the area is managed us wa-
tershed by the City of Seartle

Stream Description

From the northwest slopes of Red Mountain the North
Fork fows first norchwese, then west abour eighr miles, then
southwest nine miles o the South Fork confluence. The only
large triburary other than the South Fork is North Fork
Creek.

Ower its upper 6.7 miles the North Fork cuts through a
narrow, steep-sloped valley. The upper three or so miles
hold dense conifer forest, the lower slopes mostdy clear.cut,
Downstream from Titicaca Creek (R.M. 20.6) the valley
shallows and broadens for six miles, showing many clear.
cuts and various stages of reforestarion. The lower six miles
cut through deep ravine.canyon terrain, where most side
slopes are chickly forested. Similar mountain terrain exists
over the South Fork; however, most slopes here hold dense
forest cover. Lirtle development has occurred in the upper
drainage. Principal activiry is logging, with some recreation.

The Morth Fork's upper six miles are mostly steep, the
scream'’s narrow channel holding some falls, numerous cas-
cades, o few short pool.riffle stretches. Widths range 2.6
yards, the boceom mainly boulder and rubble, lictle gravel.

The gradient over the next six miles is mostly moderare.
Fall widchs range 3.10 yards, with some channel splicting.
There are a number of good pool.riffle scretches, wich the
bomom being mainly rubble and gravel, and a few boulder
areas, Banks are mostdy low earmth or rock cuts, with a few
gravel.rubble beaches. Cover consists of patches or strips of
mainly deciduous growth and some mixed conifer.

Owver the next 3.4 miles, the ravine.canyon area presents
mosily steep gradient, with numerous falls, cascades, and
rapids, and only a few deep pools and short riffies. One large
falls, exceeding 25 feer, is located abour R M. 10.8. Stream
widths above the falls range from 4 ro 9 yards. The botrom is
mostly large rock and boulders, with some bedrock and a
few rubble.parch gravel strecches.

The lower rwo miles of the reach present moderately
steep gradient. The channel remains confined, ranging 5.12
yards in width in the fall, exhibiting numerous cascades and
rapids, and occasional pools and shom riffies. The bortom is
boulder and rubble, with some patch gravel. Banks are steep
-sloped, maintaining moderate 1o dense deciduous/conifer
cover where logging has not occurred.

The South Fork's upper three miles is steep gradient
scream, with conditions much che same as in the upper
Morth Fork. For the next chree miles, the gradient is moder-
arely steep, with the scream presencing mostly fase riffles, a
few cascades, and some short pool-riffle strecches, Here, fall
widths range 3.5 yards, with the bottom composed mostly of
rubble and scattered boulders, and some patch gravel areas.

Cover is mastly conifer timber, with same mixed deciduous
growth, Seartle’s Souch Fork Tolt Reservoir encompasses the
next 3.5 miles (R M. 8.5.12.0). A large falls is located jusc
downstream from the dam. Over the remaining eight or so
miles the South Fork presents moderately seeep to steep gra-
dient, wich mostly fast riffles and some cascades, particularly
in a shore canyon (R.M. 2.5.3.3). Stream widths range from
5 1o 14 yards Some deep pools. with a few shorr riffies, exist
along this lower stretch, The botrom is mainly rubble and
boulders, with a few short gravel riffles and pacch gravel
strips. The South Fork banks are generally sharp earth or
rock cuts holding dense cover, excepr for the lower river
stretches where clear.cur logging has accurred

Nearly all smaller tributaries exhibit sceep mountain
scream characer, with numerous cascades and rapids, and
mostly boulder and rubble boroms.

Salmon Utilization

This section receives limited salmon use, some chinook
and coho ascending che North Fork about a mile, cthe South
Fork as far as eight miles. Chinook juveniles rear for a short
time in these waters, coho having year-round hahirarion,

Limiting Factors

MNatural salmon production limitations indude the
North Fork and South Fork falls, plus the steep gradient re.
stricing spawning habirat within accessible stream reaches
Additional factors include low Aows during critical dry sea.
sons, and occasional heavy sileation from a Souch Fork slide.

Beneficial Developments

The only programs to benefir salmon production is a
minimum flow agreement with the City of Seattle to insure
against severe flow reductions.

Habitat Needs

Requirements to maintin production habitar include
preserving stream side cover, and maintaining stream condi.
tions in a near natural srate. Concainment of the South Fork
slide would benefir the more productive areas downstream.

Snohomish — 901
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UPPER TOLT RIVER

Snoheomish River Basin — WRIA 07

Stream Location Drainage
Mumber Stream Name Of Mouth Length Areg Salmon Use
0012 Snohomish River Chin., Coho,
Pink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
0291 Tolt River Chin., Cohe,
Pink, (Chum)
0302 5. Fork Tolt R, L8-8.8 16.8 — Chin,, Coho
0305 Unnomed RB-5.3 4.5 — Unknown
0306 Unnomed RE-0.3 34 - Mone
Unnamed Outlet-2.3 - —
Loke
Unnamed  Outlet-2.5 — —_
Lake
0308 Unnamed RB-2.45 1.9 - MNane
Tolt-5eattle Outler-8.4 — -
Water Sup. Res.
0310 Unnamed RB-9.4 1.0 - Mone
0313 Unnamed LE-10.8 1.1 — MNone
1314 Unnamed LB-11.5 1.4 - Mone
0315 Unnamed RE-0.7 1.0 - None
0314 Phelps Cr, LB-12.3 2.2 - MNone
0320 Unnamed RB-12.9 1.0 - MNone
0323 Unnamed RB-14.5 1.0 — None
Tolt R. cont, as @ mi. 8.81 — 49.3
N. F. Tolt R.
0329 N. Fork Creek RB-9.7 4.1 7.53 Unknown
Unnamed Loke Outlet-2.85 - -
0331 Unnamed LB-3.0 28 - None
Unnamed Lake Outlet-3.55 - —
0335 Unnomed RB-12.6 2.5 - None
0337 Yellow Creek RE-13.8 22 — None '
0338 Unnamed RB-17.05 az - MNone
0339 Unnamed RE-17.4 29 - None
0340 Unnomed RB-18.25 3.0 - MNone
0341 Unnamed RB-0.15 2.7 — None
Winter Lake Outlet-1.35 - -
0342 Unnamed LB-18.7 1.2 - None
0343 Dry Creek RB-19.0 2.4 - MNone
0344 Unnamed LB-19.9 1.6 - MNone
0345 Unnamed LB-0.5 . 1.0 - None
Snohomish

- 903



UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Nome Of Mouth Length Area Salmon Use
0344 Titacoca Creek LB-20.6 1.9 — None
Lk. Titicoco Outler-1.9 P -
D348 Unnamed LB-20.8 2.1 — None
0350 Unnamed LB-21.9 1.2 — None
0351 Unnamed RB-22.1 1.4 - None
0352 Unnamed RB-22.6 1.1 - . None
0353 Unnamed RB-23.1 1.2 - None
0354 Unnomed kB-23.39 1.4 — None
0355 Titicoed Cr. LB-23.4 1.65 -
Titicoed Lk Outler-1.45 — -
0358 Unnomed RB-23.55 1.1 - None

Snohomish — 904




SNOQUALMIE RIVER
Tolt Area

Thirteen miles of main Snoqualmie River are covered in
this secrion from Tolt River upstream to Tokul Creek, plus
fourteen eributaries exclusive of the Raging River, providing
an addicional 51.0 stream miles. The principal town in this
valley section is Fall Ciry located near the confluence of the
Raging River with the Snoqualmie River ar mile 360. Ac-
cess along this sererch of river is by the Fall Cicy to Monroe
State Highway 203 on the east valley, and by the west valley
road which connects to the Redmond.Fall Ciey Stace
Highway 522 two miles norchwest of Fall Cicy. This portion
of the Snoqualmie River lies within King Counry, The
Raging River will be presented in Map 1101

Stream Description

This secnon of the Snoqualmie River from nver mile
25.0 ar the mouth of the Tolr River upstream o niver mile
39.3 near Tokul Creek, about @ mile below Snogualmie
Falls, provides the floodway for the exrensive mouncainous
headwarers of chis warershed above the falls. The Sno-
qualmie River winds in shallow bends downstream o river
mile 33.5, below which it forms extensive oxbows and zig-
zags across the valley foor in serpentine fashion downstream
to the rown of Carnation. The valley averages abour 1.5
miles in width with hillsides rising to the 400-fooc elevation,
forming valley walls on either side. Many large side sloughs
formed by overflow warters are locared in rthis strerch, wich
the lacgesc group locared on the east valley side berween
river mile 360 and 33.0 below Fall City. The mainstem
Snoqualmie varies in width from 130 ro 400 feer, averaging
aboutr 250 feer over much of the distance. Gradient is ex.
wmemely shallow, descending from 100-foot elevation to 55-
foot elevation wirhin this 13.8 mile distance, with oaly a
five.foot drop in the lower 6 miles. Below river mile 33.0 the
tiver becomes a slow, deep slough, confined within diked
banks with heavy mud and sile bortoms. Few parch gravel
shoreline bars are present even on inside curves. Long gravel
riffles with goo  gravel composition occur berween river
mile 34.0 and 35.0. Above this point, the river again be-
comes deep and slow moving. Good tree cover with brush-
covered banks occurs throughout this section. Land use is
essentially agriculrural and pascural, Due ro annual flooding
in the valley, chere are only scarcered rural homes.

Griffin Creek is a major cributary providing some 13
stream miles of drainage. The creek ranges from 10 to 25
feet in width with fair gravel composition. The average flow
from 20 years of record is 42.3 cfs. Many beaver dams and
swamps occur above stream mile 5.0 and much of the upper
watershed has been logged off. Many summer homes are lo.
cated on the lower stream.

Patcerson Creek is 925 miles in length wich an addi.
vonal 9.7 miles of cribucaries. Ir is a cypical lowland-rype
sereamn with fair to good gravel, good pool.riffie balance and
excellent shade and cover. Average discharge for 19 years of
record 1s 32.2 cfs.

Salmeon Utilization
Chinook, coho, chum and pink salmon utilize the main.
stem Snoqualmie wichin this secrion for transportarion,

spawning and rearing. Chinook spawning is intense be.
eween river mile 340 and 33.0 wich some chum and pink
urilizing this same ares as well as the mouth of the Raging
River Below RM. 33.5 there is minimal spawning area
with only a few shoreline gravel sections. Coho urilize
munly the mriburaries, espeazlly Griffin Creek, Paterson
Creek, Skunk Creek, and the lower accessible pornions of the
other small unnamed tnbutaries. In Griffin Creek the main
coho spawning occurs berween BM. 30 and 51 ar the
ourtler of the lower swamp lake,

Limiting Factors

Heavy snowmelts and runoffs from above Snoqualmie
Falls creare heavy flooding in the valley, The [.90 road con.
struction on Snoqualmie Pass Highway causes heavy sile
loads in the lower river. Heavy deposits of sile and miud are
found throughout che deep, slow oxbows of the lower river
Logging in the headwarers of Griffin Creck creates heavy
runoff and gravel bed shifting in this scream. Steep gradiencs
and cascades of the small independent tributaries reduce che
streams 1o minimum salmon usage.

Beneficial Developments

Mo facilies or programs have been undertaken in this
section to specifcally benefit salmon production.

Habitat Needs

Major requirements for mainraining che fish producton
habicar in this secion include: developing zoning laws pre.
venting construction of permanent buildings within the
flood plain; coordinaring flood control acrivities with King
Counry Flood Conrrol; and the development of a good wa.
tershed managemenrt plan to preserve the environment.

PHOTO 07-22. Good chinook riffles on Snoqualmie River.
Snohomish — 1001
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SNOQUALMIE RIVER — TOLT AREA
Snohomish River Basin — WRIA 07

Stream Location Drainage
MNumber Stream Mome Of Mouth Length Area Salmon Use
0012 Snohomish River ' - Chin., Coho,
Pink, Chum
0219 Snoqualmie River LB-20.5 - Chin., Coho,
Pink, Chum
0364 Griffin Creek RB-27.2 11.4 Chin., Coho.
Pink, (Chum)
0366 Unnamed L8-2.9 1.75 — (Coha)
Unnarmed Lk, Outlet-0.75 -
Unnamed Lk. Qutlet-1.75 —
0348 Unnamed LB-4.6 L7 - {Cohao)
Unnamed Lk. Outlet-5.1 - —
0371 East Fork LB-&.6 3.3 - Coho
Unnamed Lk. Outler-0.9 — -
Unnamed Lk. Outler-2.6 —_ -
Hull Loke Outler-3.05 — —
Unnamed Lk. Outler-3.3 - -
Unnamed Lk, Outler-6.75 — —_
Unnamed Lk, Qutler-7.8 — -—
Unnamed Lk. Outler-8.9 - e
Unnamed Lk, Outlet-11.0 - —
0376 Patterson Creek LB-31.2 .25 - Coho
0377 Unnamed RB-1.2 29 - Coho
0379 Unnomed LB-0.6 2 - Unknown
0380 Unnamed RB-0.55 1.2 - Unknown
0382 Canyon Creek RB-2.0 2.1 - (Coho)
0383 Unnamed RB-6.5 1.3 — Unknown
Unnamed Loke Outlet-9.25 = —
0384 Raging River LB-36.2 15.2 —_ Chin,, Cohe,
Pink, (Chum)
{See Snohomish 1103) /
0429 Unnamed RBE-36.8 1.2 - Unknown
0430 Unnamed LB-37.45 1.4 - Unknown
0431 Unnamed LB-37.95 1.0 — Unknown
0434 Skunk Cresek RB-38.64 1.4 — Coho
0435 Mud Creek LB8-0.3 1.1 - (Coho)

{Cont. Snohomish 1303)
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UPPER SOUTH PRAIRIE CREEK
Puyallup Basin — WRIA 10

Stream Location Drainage
Number Stream Name OFf Mouth I.E.Il_ll Area Salmon Use
0021 Puyallup River Chin., Coho,
Pink, Chum
0413 Carbon River Chin., Coho,
Pink, Chum
0429 5. Prairie Cr. Chin., Coho,
Pink, Chum
0460 Unnamed LB-13.4 .5 — Unknown
0441 Beover Creek RB-14.1 5.25 -_ {Chin.), Coho,
{Chum)
0462 Unnamed RB-3.35 1.15 - MNone =
0463 New Pond Creek RB-14.55 4.65 -— (Coho)
0445 Unnamed RB-15.4 1.05 - Unknown
D466 East Fork RB-17.0 6.4 — None
S. Prairie Cr.
D467 Unnamed RB-2.3 2.2 - None
D468 Unnamed RB-3.4 1.2 — MNone
5. Prairie Cr. cont, @ mi. 17.01 -
as 5.Fk. Prairie Cr.
0470 Unnamed RB-17.5 1.3 .- Mone
0471 Unanamed LB-17.7 1.5 — None
0472 Unnamed LB-18.25 2.0 — None
0473 Unnamed RB-18.85 2.85 — MNone
0474 Unnamed RB-1.3 1.1 - None
0475 Unnamed RB-20.6 1.2 — Neone
0474 Unnomed LB-20.45 1.3 _— None
!/

Puyallup — 1103



LOWER SOUTH PRAIRIE CREEK

Thus section includes the lower 12 miles of South Praine
Creek above its confluence with the Carbon River on the
right bank ar R.M 3.9 immediately below the Stare
Highway 162 bridge. Wilkeson Creek is a major tributary
along with eight smaller tributaries having a rotal of 41.9
linear stream miles. The watershed is located near che com.
munities of Wilkeson, Burnerr, and South Prairie in Pierce
County. Access to chis area is by Saate Highway 162 and by
the Spiketon. Wilkeson Road.

Stream Description

From R.M. 12.0 Sourh Prairie Creek generally zigzags
for 7 miles to the town of South Prairie where it then turns
and flows southwest to irs confluence with the Carbon River
ar RM. 5.9. Within the upper 4 miles of this section the
creek cucs through steep ravine-type terrain, wirh a confined
scream channel. At R M. 8.0 near che community of Burnert,
the hillsides give way to more genty sloping terrain and
widening valley floor. From chis point downseream the creek
flows through well defined channels. The valley floor inter.
mirttently broadens and narrows downstream to the mouch.
This lower section conrains increasing amounts of open
farmlands separated by intermittent stands or swips of de-
ciduous crees and brush. Land use is agricultural in the lower
valley and logging and mining in the upper wartershed.

South Prairie Creek exhibits a moderate gradient
throughout the valley floor. The stream contains good shade
and cover wich overhanging banks and has an average dis.
charge of 250 cfs at che gage ac South Prairie. Stream widths
vary from 10 to 70 yards. The valley hillsides rise from 500
to 700-foot elevation and are covered with mixed deciduous
and coniferous foreses. Most of these 12 miles contain good
pool -riffle proportions and excellent stream subscrate.

Wilkeson Creek is che major tributary within this sec.
tion and coneains 12.3 miles of stream plus 5 smaller eribu.
taries peoviding an addirtional 21.3 linear miles. The upper
headwarters are formed from the South Fork Gail Creek and
from West Fork Gail Creek which originate in the Gleason
Hills. This drainage fows northerly through the town of
Wilkeson to its confluence with South Prairie Creek at BLM.
6.7. The upper watershed originates in a racher pristine area
of mountainous cerrain with steep gradient, numerous cas.
cades, and is heavily forested. A steep cascade at R.M. 6.8 is
a total barrier to fish passage. The lower scream contains
excellent pool-riffie balance and much good gravel substrace.
The moderacely steep gradient shallows in che lower 3 miles.
This stream is well covered with deciduous trees and brush
along the banks throughout the entire lengeh.

Salmon Utilization

The lower 8 miles of South Prairic Creck provides the
major spawning habitar within the system and this drainage
is urtilized by chinook, pink, chum, and coho. The lower 6.8
seream miles of Wilkeson Creek provide excellent spawning
and rearing habirat, with heaviest usage by coho. Each of the
accessible unnamed tribucaries receives annual runs of coho
and a few are utilized by chum in the lower reaches.

Limiting Factors

The major limiting factor wichin this drainage section is
the natural occurrence of low summer flows that reduce the
available rearing area throughout the stream. Flood control
measures have been undercaken in the lower stream secrion
including gravel removal, bank erosion controls, and
channel changes. Heavy silting and gravel compaction have
resuleed from chese cypes of operations. Coal waste from
former mining operations in the upper Wilkeson watershed
has setrled in the lower stream. Poaching has always been a
serious problem in this lower South Prairie Creek area.

Beneficial Developments

No facility developments or programs have been under.
taken within this section to benefit salmon production

Habitat Needs

A major requirement for maintaining salmon produc.
tion potential within rhis drainage secrion is to preserve ex.
isting stream cover and the natural pool.riffle balance. Fu-
ture mining operations in the upper watershed, particularly
for coal, should be monitored closely w preserve che warer
qualicy of the area A good watershed management plan
should be developed under the Shorelines Management Act
by the local communities to preserve this watershed in it
nacural state. '

Puyallup — 1001
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LOWER SOUTH PRAIRIE CREEK
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Name Of Mouth Length Area Salmon Use

0021 Puyallup River Chin,, Cohe,
Pink, Chum

0413 Carbon River Chin., Coho,
Pink, Chum

0429 5. Proirie Creek RB-5.9 21.45 = Chin., Coho,
Pink, Chum

0431 Unnamed LB-4.2 1.0 - {Coho), (Chum)

0432 Wilkeson Creek 1867 12.3 = Chin., Coho,
Pink, {Chum)

0434 Gale Creek LB-7.05 7.7 — MNone

0435 West Fork LB-0.3 k¥ - Mone

Gale Creek
04346 Unnomed LB0.5 2.5 - MNone
0442 South Fork LB-2.4 3.2 -— None
Gale Creek LB-2.4 a2 — None

0445 Unnamed LB-5.5 1.4 - MNone

0447 Unnamed RB-5.8 2.0 - None

0448 Unnamed RE-8.6 2.6 — MNone

0449 Droinage Ditch RB-7.4 o KNS - Coho,Pink,(Chum)

0453 Unnamed RB-10.2 1.1 — Coho, (Chum)

0455 Page Creek RE-11.0 2.25 - Unknown

0456 Unnamed LB-11.4 2.2 — {Coho), (Chum)

Sunset Lake Outlet-0.85 — -_

(Cont. Puyallup 1103)

Puyaliup — 1003
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WHITE RIVER
Clearwater Area

This section of the White River includes 10 miles of
mainstem plus the entire Clearwarer drainage and six tribu.
taries to the White River, for a coral of B4.35 scream miles.
Access along this strerch of river is via the Chinook Pass
Highway 410 which parallels the mainstem, and by private
logging roads. This entire section of drainage all lies within
King Counry

Stream Description

The mainstem Whice River from R.M. 31 o 33 is inun.
dated by the Mud Mountain Dam Reservoir which backs up
to approximately RM. 33.5 above the confluence of the
Clearwarer River. The stream above this point meanders to
R M. 420 There are six tributary streams draining into the
VWhite River plus 10.5 miles of Clearsater with some 14
moderate to small tribucaries toralling more than 4043
stream miles. The Whice River is a glacial stream and shows
mountainous characreristics including heavy boulders, rub.
ble, and large gravel, meandering with many channel splies
and deep.cut banks. The Clearwater River originates from
springs and narural runoff on Bear Head Mountain, and
tlows norcherly 10.5 miles to the confluence wich the Whire
River at R M. 35.3. Approximately a mile and a half down.
stream is Canyon Creek which originaces from small lakes
and groundwarer runoff from the Three Sisters Mountain
Range. It ows norcherly 5.8 miles co its confluence wich the
Whire River ar R.M. 33.8, The ocher tributary streams in-
clude Clay Creek, Cyclone Creek, West Twin, and East Twin
creeks. These originate from the slopes of Grass Mouncain
north of the White River. They all conesin steep cascade
sections approximately 0.3 mile above their mouchs.

The White River has a gradient of approximately 50
feet per mile and contains fast-moving flows. The main river
and eriburary creeks in the upper portion of this section all
show the effecs of heavy flood flows and runoffs. The hill-
side area berween Clay Creek and East Twin Creek has been
heavily logged in past years. Mostly deciduous crees and
brush are found along the river banks and side slopes of the
valley with some mixed conifer, Slash burns from logging
have left the area barren.

The Clearwater River descends rhrough a narrow, steep,
heavily foresced valley above R M. 4.0. The lower valley
gradually broadens and the gradient becomes moderate,
Heavy rubble predominates in this section with considerable
angular rock and gravel in che lower portions of the wibu.
raries. Access is by a private logging road and jeep trail.

Land use is logging and recreation, with minimal devel-
opment due to the precipitous terrain. Most of the land is
owned by Weyerhacuser Timber Company or other privare
logging interests. Gravel mining for road construction is also
prevalent.

Salmen Utilization

Alchough salmon are transported and released 10 miles
above the dam near Greenwater, the adule chinook and coho
still manage to move downstream and into the Clearwater
system. Both chinook and coho adules ascend Clearwarcer
River beyond R.M. 5.0. Coho are also known 1o inhabit che

lower 1.3 miles of Canyon Creek. Minimal spawning and
rearing area is available within the main White River above
the reservoir in this section. Coho can also urilize the lower
triburary secrions of screams entering the Clearwater River,
Juvenile spring chinook and coho rear within the mbutaries
of this section of niver the year around.

Limiting Factors

The major limiting factors curtailing salmon production
include fooding from snow melt runoff, heavy silc loads
from logging operations, large boulders and rubble marerial
throughout the area, low summer flows restricting the avail-
able rearing ares, limited food supply in glacial atersheds,
and extreme cold water temperarures within the river and
reservoir, Flash flooding and channel shifting are perhaps
the most serious limining factors impacring salmon produc.
von. Road construction and logging within the area have
stripped much of nutnents from the land Flood control
measures along the Chinook Pass Highway have also been
extennve,

Beneficial Developments

No specific fish facilities or programs have been under-
taken within this section of river to benefic salmon produc.
tion. Harchery planrs of chinook and coho are released into
the system to supplement runs chat are depleted due ro envi-
ronmental degradation.

Habitot Needs

Coordinated logging agreements berween the Weper.
haeuser Timber Company and ocher private logging compa.
nies with the fsheries agencies should be encouraged in
order to protect the narural stream habitar wichin the area.
Rehabilitation of streams that have suffered from poor log-
ging practices should be addressed in this agreement. Barren
area fry plants into the upper wacershed would also be bene.
ficial. Establishment of streambed controls within the main.
stem of the Whirte river through chis section should be eval-
uared,

Puyallup — 401
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WHITE RIVER — CLEARWATER AREA
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Name Of Mauth Length Area Salmon Use
0021 Puyallup River Chin., Cohao,

Pink, Chum
0031 White River Chin., Coho,
Pink, Chum

0073 Scotter Creek RB-32.7 5.1 - Coho

0074 Unnamed LB-0.9 3.05 - Mone

Unnamed Lake Cutlet-0.5 — —

0076 Unnamed LB-3.85 1.5 — Mone

0077 Canyon Creek LB-33.85 5.8 6.05 Coho

0079 Unnomed LB-4.45 1.0 — MNone

Unnomed Lake Curlet-5.8 - —

0080 Clearwater River LB-35.3 10.5 378 Chin., Coho
o081 Unnamed LB-0.75 2.1 - Coho

0082 Unnamed RB-2.31 2,35 — {Cehao)
coas Falls Creek LB-2.4 2.05 - (Coho)
0084 Unnamed LB-1.1 .5 — MNone

0085 Mineral Creek RB-3.15 27 - (Coho)
0084 Unnamed LB-1.5 1.15 — MNone

0087 Byron Creek RB-3.8 25 — {Coha}
o088 Lyle Craek LB-4.2 3.35 — (Coha}
008y Milky Creek RE-4.8 3.55 6.9% {Chin.), (Coho)
0o%0 Unnamed RB-1.5 2.8 — MNone

0091 Unnamed REB-0.85 1.1 — MNone

0092 Unnamed RB-1.2 | == Mone
0093 Unnamed RB-1.6 1.1 — MNone

0095 Unnamed RB-6.2 1.7 - Unknown
0096 Lily Creek LB-6.8 2.7 — (Coha)
o098 Unnamed LB-1.5 1.6 - Mone
Lily Loke Outet-2.7 - - ;

0099 Unnamed RB-7.B5 1.5 — Unknown
0101 Unnamed RE-B.9 2.2 — Mone
0102 Unnamed L8-8.95 1.2 - Mone
0103 Clay Creek RB-38.2 1.7 - Mene
0105 Cyclone Creek RBE-38.95 2.1 — MNone
0106 Unnamed LE-40.8 1.2 — Mone
0107 W. Twin Creek RB-41.4 2.7 — MNone
0108 Unnamed LB-1.3 1.8 - Mone
o109 E. Twin Creek RB-41.5 2.65 - Mone

Puyallup — 403



WHITE RIVER — CLEARWATER AREA
Puyallup Basin — WRIA 10

Stream Location Drainage

Number Stream Name Of Mouth Length Area Salmon Use
0110 Unnamed LB-1.0 1.3 MNone

o1 Unnamed LB-1.9 1.0 - None

(Cont. Puyallup 503)

Puyallup — 404




MASHEL RIVER DRAINAGE

This section includes the encirc Mashel River drainage
with over 20 miles of mamstem plus seven tributaries pro.
viding another 67 linear stream miles The majority of chis
drainage is locared cast of Earonville in southern Pierce
County. Access is via the Mount Rainier Narional Park
Highway, and vanious county and private roads out of Ea.
onville.

Stream Description

From mountain slopes abour ten miles east of Esconville,
the Mashel winds its way more than 20 miles west and
southwest 10 enver the Nisqually River (R-M. 30.6) north-
west of La Grande. Principal rributaries are Busy Wild and
Beaver creeks in the upper drainage, and the Litcle Mashel
River in the lower reaches

Through the majority of its drainage the Mashel cors
through a shallow, relatively narrow, steep-sloped, forested
valley. A number of shore, canyon-ravine strerches are en.
countered. Only in the Eatonville vicinity does che valley
broaden to any extent, and this extends for only abour a
mile. Cover is mainly mixed deciduous and coniferous
growth over the upper drainage, and predominantly decid.
uous crees and brush below Principal land use is timber
production with some agriculture and recrearion. Develop-
menr is sparse with a few scarrered rural residences, gener-
ally downstream from the town of Eatonville.

From its headwarers downstream abour six miles to Busy
Wild Creek (R.M. 14.5) the Mashel has & fairly sceep gra-
dient, with a few falls, and numerous cascades. These are
interspersed wich some fase riffles and a few pools. In its nar.
rowly confined channel the borrom is largely boulder and
rubble, some bedrock, and only occasional gravel.rubble rif.
fies. Ies banks are fairly steep-sided earch or rock cuts, main.
taining little cover and much of rhis upper area has been
clear-cut,

Below Busy Wild Creek for approximately 9 miles, che
river's gradient is moderacely steep, The channel remains
quite confined, with fall season Aows covering 6 1o 12 yards.
Ie is moscly a fast riffle sirerch with some cascades and a few
relarively large pools. Stream.side cover is dense deciduous
trees and underbrush.

In the two miles below Eatonville, the river has a mod.
erate gradient wich relatively good pool.riffle seream condi.
tions. The channel is fairly scable with some braiding. Fall
season flows range from B to 13 yards in width. Here, the
botrom is predominantly rubble and gravel, with a few scae.
tered boulders. The banks are low earch curs or gravel.rubble
side beaches. Cover consists of moderare stands or serips of
maostly deciduous groweh,

Through che lower 4 miles, the Mashel cuts chrough a
narrow, shallow valley, with alternating moderare o moder-
ately steep gradienes. The confined channel widch ranges
from & to 12 yards during the fall. The boctom is composed
mostly of rubble and gravel, with some bedrock and a few
boulder.strewn sections. This area contains fast riffle-type
character with occasional good quality pool.riffie stretches,
particularly over the lower half-mile. Stream banks are
usually natural earth or rock curs, and a few relatively
narrow rubble.gravel beaches Cover is mainly chick deci.
duous growth.

—

(WRIA - 11)

Busy Wild Creek has a moderate gradient for nearly 5
miles, with relatively good pool-riffie balance and predomi.
mantly gravel-rubble bottom. lts cover is moderate growths
of deciduous and low coniferous trees Beaver Creek and che

In the two mules below Eatonville, the river has a mod.
erzte gradiens with relatively good pool.riffle scream condi-
tions. Obe channel is fairly stable with some braiding. Fall
season flows range from 8 ro 15 yards in width. Here, the
botrom is predomunantly rubble and gravel, with a few scar.
tered boulders. The banks are low earth curs or gravel.rubble
side beaches. Cover consists of moderate stands or stnips of
mostly deaiduous growrh.

Through the lower 4 miles, the Mashel cuts through a
narrow, shallow valley, wich aleernating moderate to moder.
ately steep gradiens. The confined channel width ranges
from 6 to 12 yards during the fall The bottom is composed
mostly of rubble and gravel, with some bedrock and a few
boulder.strewn sections. This ares conmins fast riffle.type
character with occasional good quality pool-riffle scretches,
paruicularly over the lower halfmile. Stream banks are
usually natural earth or rock curs, and a few relarively
narrow rubble.gravel beaches. Cover is mainly thick de.
ciduous growth

Busy Wild Creek has a moderare gradient for nearly §
miles, with relatively good pool-riffie balance and predomi.
nandy gravel.rubble bottom. Its cover is moderate growths
of deciduous and low coniferous trees. Beaver Creek and the
Little Mashel River each have falls very near their mouths.
The areas above the falls conrain moderare gradient seream
character for most of cheir upper stream courses. Most
smaller triburaries to the Mashel exhibic steeper mountain.
type scream characrer over much of their lengths, with lictle
access or favorable salmon habijrar.

Salmon Utilization

The accessible reaches of the Mashel drainage are uri.
lized primarily by chinook and coho, with pink extending to
the Eatonville vicinity, Chum are confined primarily to
lower river screrches. Chinook spawn principally in the main
river with coho extending into accessible triburaries. Juve-
nile salinon “rearing takes place throughout the accessible
stream reaches, with coho having year around habitation.

Limiting Factors

The canyon above Earonville creates fish passage delays,
particularly during low flow periods. This is sometimes
compounded by the buildup of logging debris in the stream,
Also, Aash flooding and unusually heavy silation are con.
sidered problems. Poaching is sometimes prevalent in the
lower half.mile.

Beneficial Developments

Log jam removal and planting of hatchery-reared fish are
the only projects thac are performed benefiting salmon pro-
duction in this secrion.

Habitat Needs
The principal requirement is o maintain stream and
streambed conditions in as near namural stare as possibie.
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MASHEL RIVER DRAINAGE
Nisqually Basin — WRIA 11

Stream Location Drainage

Number Stream Name Of Mouth Length Arsa Salmon Use

0008 MNisqually River

0101 Mashel River RB-39.6 20.5 815 Chin., Coho,
Pink, {Chum)

0102 Little Mashe! R. LB-4.35 9.2 - Coho

0103 Midway Creek LB-2.1 54 7.24 Mone

0104 Unnamed LB-1.2 2.4 - Mone

0106 Unnamed RB-2.8 1.3 —_ Mone

0107 Unnamed LB-3.6 4.7 - MNone

Dioa Unnamed LB-2.9 1.1 — None

o109 Unnamed LB-8.6 1.0 - None

0110 Unnamed R8-10.1 .75 - Unknown

o Beaver Creek LB-10.4 8.3 — {Coho)

onz Unnamed LB-0.95 2.35 - None

0114 Busy Wild Creek 18-14.5 78 - {Chin.), (Coho)

0115 Unnamed RB-2.9 1.3 - Unknown

o017z Unnaomed RB-5.1 1.15 — None

0118 Unnamed LB-5.45 2.7 - Neone

one Unnamed RE-&.4 1.4 - None

o121 Unnamed LB-15.4 4.75 - None

0123 Unnomed LB-2.7 1.4 - Mone

0124 Unnamed RE-16.4 1.7 — None

0125 Unnamed RB-16.B5 1.9 - MNorne

Nisqually — 603
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DESCHUTES RIVER
Tumwater Area

This segment covers the lower 19 miles of the Deschures
River, plus 6 cributaries toalling nearly 24 linear miles of
stream drainage. The arca extends from the Olympia-Tum.
water vicimity southeast toward the cown of Rainier in cen-
tral Thurston County, and is accessible via county roads.

Stream Description

From the vicinity of the Milicary Road crossing (R.M.
19.5), about 2.5 miles west of Rainier, the Deschures River
meanders in a northwest direction more chan 175 miles o
Tumwater Falls, from there into Capicol Lake, then north for
about 1.5 miles to salc water ac the southern tip of Budd
Inler. Six cributaries encer the Deschures before it reaches
Capitol Lake, the principal one being Spurgeon Creek. Per-
cival Creek enters directly into Capitol Lake (see Deschures.
101).

The Deschutes River, plus a majority of its tributaries,
flows over moderate o gently sloped terrain. Adjacent land
is primarily agricultural, with scartered residential develop-
ment. Incermittent secrions have been cleared for grazing or
annual crop production. Considerable land remains in
second or third growth forest consiscing of mixed deciduous
and conifer growrh. Increasing numbers of rural and sub-
urban dwellings, plus a large golf course are encountered as
a stream moves roward more heavily Tumwarer
and Olympia. Suburban development, particularly of
summer and recreational housing, is increasing along che
upper portion of this section. Considerable recreation use is
also.made of chis area.

The Deschutes River meanders a great deal, offering a
moderate gradient with a good to excellent pool-riffle bal-
ance. Channel widths range from 6 to over 20 yards, with
numerous broad, clefn gravel riffles, Borom composition is
mainly gravel and. rubble, and is generally quite scable.
Shorelines consist ‘mainly of broad, gently sloping gravel
beaches and low, steep slope earth banks. A few higher,
steep, unprotected earth banks are found along this strech
Along some stream sections, the bank has been contoured
and riprapped for protecrion, particularly over the lower 4.3
miles. Sereamaside cover consises of incermitent stands or
strips of deciduous growth, interspersed by cewred farm or
recreational use of land.

Capitol Lake is a shallow, 300 acre impoundment ap.
proximately 1.5 miles in length. The lake is situated in a
relacively shallow basin, its shoreline consisting of riprap
along the roads or steep slope, heavily wooded, sparsely de.-
veloped hillsides.

Salmen Utilization

The lower Deschures River, including Capitol Lake, is
the major transportacion reach for salmon using chis system.
The river in this section provides the main spawning habirar
for chinook salmon in the entire Deschutes drainage. Coho
also spawn here, as well as in each of the accessible tribu-
taries. Juvenile chinook salmon rear chrough the spring and
summer within these waters, while juvenile coho mainrain
year around residence. In addition to the natural fish produc.
tion, highly significant numbers and pounds of chinock are
reared in Capitol Lake by feeding artificial diers.

Limiting Factors

The major factors limiting salmon production in this
section include warm summer temperarures, siltation in
Capirol Lake and che lower 2-3 miles of river, low summer.
fall Aows in the Deschutes and its tributaries, plus streambed
and bank alterarions associated with land development and
ernsion control.

Beneficial Development

This section of the Deschutes River has two fish passage
facilicies. One is locared at che dam impounding Capirol
Lake, providing passage from salt to fresh water. The other
is at Tumwater Falls consisting of three ladder facilities pro-
viding access to the upper river. Trapping facilities are
available at the upper Tumwarter ladder where chinook eggs
are zken for artificial production. Hatchery produced juve-
nile chinook are planted into Capitol Lake, many of which
are fed artificial diets and ocher thar urilize the lake's natural
productiviry.

Habitat Needs

Any alterations of the existing environment in this sec-
tion must be comparible to fish requirements. Capitol Lake
should be reclaimed by selective dredging and furure sedi-
mentation or land fills carefully concrolled to mainczin pre.
sent and future production. '

: - .‘.i .. ﬁﬂﬂ{-
PHOTO 13-11. Typical river section above Tumwater Falls.
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DESCHUTES RIVER — TUMWATER AREA

Deschutes Basin — WRIA 13

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0028 Deschutes River - Chin., Coho,
(Chum)
0033 Unnamed RB-4.7 4.15 — Coho
0034 Unnamed LB-1.4 146 — Unknown
Little Chambers Lake Outlet-3.65 — —
Chambers Lake Qutler-4.15 — —
0037 Spurgeon Creek RB-10.01 58 - {Chin.), Coho
0040 Unnamed LB-14.8 26 - Coho
Offutt Lake Outler-0.5 — -
0041 Unnamed (Silver RB-17.5 1.0 - Coho
Springs-local name)
0042 Unnomed LB-18.9 2.0 — Coho

{Cont, Deschutes 303)




DESCHUTES RIVER
Lake Lawrence Area

This secrion covers approximately 12 miles of the main.
stem Deschures River, plus 4 smaller tributaries providing
mare than 17 additional stream miles. The area s located
just a few miles south of the town of Rainier in southeastern
Thurston County. Access is via Highway 507 out of Rainier,
the Vail Loop Road, and privare logging roads extending
into the drainage.

Stream Description

From a point about a half-mile above Pipeline Creek
(M. 310) the Deschures River flows generally west.
northwest for 12 miles, passing beneath che Rainier-Tenino
Highway about 2.5 miles southwest of Rainier and Milicary
Road immediately north of Lake Mclntosh. Principal tribu-
tarics include Pipeline Creek, Lake Lawrence Outlet, Rei-
chel Lake drainage, and one small unnamed spring feed
streamn (RLM. 20.9). Lake Mclnrosh does not provide a erue
surface connecrion with the Deschures.

The Deschutes channel winds scross a relatively broad,
gendy sloping valley floor through this secrion. The same is
true with tribucaries, excepe for che upper, steeper slope of
Pipeline Creek and of one feeder mribumary o the Reichel
Lake drainage. The Deschutes skirts along the north rim of
the valley bordered by mounminous terrain, and the steeper
side slopes densely forested with mosdy conifer timber. The
valley floor has cleared farmland with incermictent stands of
mixed deciduous and conifer growth. Aside from the small
community of Vail, this section is developed mostly with
rural.cype residences and small summer home development
slong the river, Forested slopes on cither side of the floor are
nmpdpnndpnurfnrmmchnumduu&m
dons, particularly over the upper drainage. Also, moderate
1o heavy recreation use is made of the area.

The Deschutes channel presens a moderare gradient
through this section, with only occasional reaches showing
seeper conditions. Seream widths range from 4 to 16 yards,
averaging about 10 yards. A good pool.riffie balance exiss
and stream bank cover is generally dense, thus promoting
exceptional rearing condicions through much of the area
The stream botrom is quite stable, comprised mainly of large
rubble, with boulders and gravel interspersed across mose
riffles. Most pools are quite shallow and conrain sand and
fine gravel bortom material. Scream banks are generally
quite low and stable and comprised of gendy sloping gravel
beaches with a few sharp earth cuts. Stream-side cover con.
sists of moderate to dense stands or strips of deciduous trees
and underbrush.

Salmon Utilization

This secrion of the Deschutes provides transportation for
adult and juvenile salmon char ucilize che upper drainage.
Limited spawning ares in this section is used largely by chi.
nook and by some coho which also use the accessible tribu.
aries. Juvenile chinook rear through the spring months in
these waters with coho inhabiting the stream year around,
particularly in streeches of dense stream.side cover.

Limiting Factors

Factors which limit salmon producmon in this section
include low summer flows in the main channel as well as in
the small feeder streams, stream bank clearing through log-
ging or development projects, removal of streambed gravel,
and poaching of adulr salmon.

Beneficial Developments
Mo facilities or programs have been undertaken within
this area to specifically benefic salmon production.

Habitat Needs

Major requiremencs for maintaining the fish production
potential within chis drainage section include preserving the
existing stream bank cover, and curtailmenc of gravel re-
moval projecs. Logging plans and operations should be co-
ordinated with Fisheries' needs to reduce the impact on the
narural stream habirat

PHOTO 13-12. Gwdpudnﬂtmionmmdﬁebeuhuml]m,
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DESCHUTES RIVER — LAKE LAWRENCE AREA
Deschutes Basin — WRIA 13

-——

Stream Location Draincge

Number Stream Naome Of Mouth Length Area Salmon Use

0028 Deschutes River Chin., Coho,
(Chum)

0045 Unnamed RB-20.85 1.4 — Coho

0046 Unnomed LB-25.5 4.5 - Coha

0047 Unnamed LB-1.1 1. — Unknown

0049 Unnamed LB-1.15 1.6 — (Coha)

Reichel Lake Qutlet-4.5 - -

0051 Pipeline Creek LB-31.0 2.8 - Coho

0052 Unnamed RB-0.5 1.2 —_ Coho

0053 Hull Creek RB-0.9 20 — {Coho)

{Conit, Deschutes 403)




DESCHUTES RIVER
Headwaters

This drainage secrion encompasses the entire upper
Deschutes River including nearly 18 miles of mainstem, plus
21 cributaries adding nearly 92 scream miles. The area is
locared about six miles southwest of Alder Lake in eastern
Thurston County. Access is available by private logging
roads southeast of Rainier and the small communiry of Vail.
The upper reaches of some tributaries, plus the upper main
Deschutes, from just below Buck Creek, are withun Sno-
qualmie Mational Forest.

Stream Description

From its mouncain headwater southeast of Alder Lake,
the Deschutes flows generally north for nearly seven miles to
its major tribucary, the Lirtle Deschutes River (R.M. 42.5).
From here it travels mainly west for more than six miles to
the viciniry of Fall Creek (R.M. 35.3), then generally north.
west coward Pipeline Creek (R.M. 31.0). In addirion ro the
Lirtle Deschutes River and Fall Creek, principal tributaries
entering within this section include Lincoln, Thurston,
Johason, Huckleberry, and Mirchell creeks.

In this section, the Deschutes channel, as well as the
majority of its tributaries, fall over mostly seeep terrain with
the streambeds confined by relatively narrow valleys. Adja.
cent slopes are quite steep and most are densely forested.
Over the lower 3.4 miles of this section the Deschutes
moves out onto & more gently sloping, wider valley floor.
Here the adjacent hillsides are still densely forested, having
mixed deciduous and conifer growth. Practically no develop-
ment has taken place in the upper watershed, and only
widely separared farms and a few recreational homes are lo-
caved along che lower 5.6 miles.

The Deschutes River presents two slighdy different en-
vironment in this section. Above Deschutes Falls
(B.M. 41.1), the gradient is moderarely steep, in some sec.
tions presenting  series of short cascades. Stream widths
range from 2 to 12 yards, averaging about seven yards.
There are relatively high proportions of fast riffie and rapids
sections. Pools, although somewhat scarce, are generally
quite deep. The stream botrom is predominandy rubble and
boulder with some lengrthy sections of bedrock Stream
banks have moderate t dense conifer and deciduous growth,
providing good to excellent cover for much of the area

Below Deschutes Falls the channel gradient is mostly
moderate, with only occasional rapid or cascade seretches.
Stream widths range from 4 to over 17 yards, averaging near
10 yards. A good pool-riffie balance prevails, with mosc
pools being quite deep and well shaded. The scream bomom
is predominantly cean rubble and gravel, with only a few
sections having a large proportion of boulders. Seream banks
are mosdy low and sharp cut, containing dense stands of
mixed deciduous and conifer growth. The chaanel is well
shaded and quire stable.

Vircually all eributaries eotering the Deschutes in this
section exhibit a swift-flowing character. Boulders and cas-
cades predominace, with only the lower reaches of ribu-
mries entering below Deschutes Falls offering relacively
stable gravel and rubble botroms, and fairly good pool.riffie
conditions.

Salmon Utilization

Salmon use wichin this section is restriced o the main.
scream river below Deschutes Falls, and to the lower reaches
of tributaries entering just below the falls. The river receives
scartered concencrations of chinook spawning, primarily in
the lower 5 or 6 miles below Mitchell Creek. Some coho
spawning rakes place in the main channel up o the falls, as
well as in the accessible portions of lower tributaries. Juve.
nile rearing occurs primarily in the main channel, and in
those tributaries that maintain adequate summer flows. Ju.
venile chinook rear through the spring months, with coho
inhabiting these waters year.round.

Limiting Factors

The principal factors limiring salmon production in chis
section include the tocal barrier ac Deschures Falls, and che
occurrence of low summer flow conditions. Above Deschures
Falls additional cascades and falls, plus the general steep
gradients, limir the salmon producrion potential. Clear-cut
section logging and associated road building,-along with
occasional gravel removal operations, serve as furcher limira-
tions to salmon production wichin this upper drainage.

Beneficial Developments
No other facilices, projects, or programs have been un.
dertaken wichin this section o direcdy benefic salmon pro-

duction.

Habitat Needs

Major requirements for maintaining the fish production
potential of the upper Deschutes drainage include pres-
erving existing streamnbank cover and currailment of gravel
removal and scream channel alterations. Replacement of
stream-side cover along reaches already cleared would be
highly desirable.

Deschutes — 401
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DESCHUTES RIVER — HEADWATERS
Deschutes Basin — WRIA 13

Stream Location Draoinage

Number Stream Name Of Mauth Length Area Salmon Use

0028 Deschutes River Chin., Coho,
{Chum)

0058 Unnomed RE-34.2 1.1 - Unknown

0057 Fall Creek LB-35.3 29 —_ Coho

0058 Unnamed LE-1.1 1.2 - None

0064 Unnamed LB-35.4 1.7 - Coho

00469 Mitchell Creek LB-38.15 4.6 - (Chin.), Caho

0070 Unnamed LB-0.9 1.4 — Unknewn

0072 Unnamed RB-1.4 28 - None

0073 Unnamed RB-0.75 1.7 — MNone

0086 Unnamed LB-38.2 3.6 - {Chin.), Coho

(Huckleberry Cr.)

ooa? Johnson Creek LB-39.1 2.6 — {Coho)

0090 Unnamed LB-0.7 1.7 — Nnmr

0095 Thurston Creek LB-39.4 5.3 — {Chin.), Coha

0097 Unnamed RB-2.5 1.2 - None

o102 Unnamed LB-40.4 2.0 - {Coho)

0104 Unnamed RB-40.7 1.4 - Unknown

o107 Unnamed RB-41.8 1.0 == None

o110 Little Deschutes R. RB-42.5 5.7 7.89 Mone

0111 Unnamed LB-1.2 27 — None

0112 Unnamed RB-1.5 1.1 - Nane

0115 Unnomed RB-1.55 1.4 — None

0116 Unnamed RB-0.5 1.0 — None

onz Unnamed RB-3.5 1.2 - None

0118 Unnamed LB-43.3 1.8 - None

one Unnamed RB-0.4 1.3 _—“io Mone

0121 Unnamed LB-45.45 1.2 —

0123 Lincoln Creak LB-44.0 4.0 - None

0124 Lewis Creek RB-44.5 1.7 - MNone

0125 Buck Creek RB-47.4 1.4 — None

0126 W. Fk. Deschutes R. LB-48.0 2.7 — MNone

0127 Thorn Creek LB-0.4 1.8 — Mone

0128 Ware Creek RB-48.6 1.0 — None

0129 Hord Creek RB-49.0 1.1 —_ None

0130 Mine Creek RB-49.4 1.1 — None

Deschutes — 403



BB -3
(WRIA - 23)

BLACK RIVER

Black River originates in Black Lake southwest of
Otympia. [es toral drainage indudes an estimaced 136 square
miles. There are 28.0 miles of mainstem channel and 15
tributaries providing an additional 84.0 miles of scream

drainage

Stream Description

Black River flows in a southwesterly direction out of
Black Lake through the town of Lictlerock. The course rurns
west near Rochester and continues in this direction o is
confluence with the Chehalis River. A number of tributaries
enter the Black River channel These include Bloom's Dicch,
Dempsey, Salmon, Waddell, Beaver, and Mima creeks, in
addition to a few smaller unnamed streams.

The eastern portion of the Black River watershed is gen.
enlly geade hills and praine land Mast of the prairie and
some of the moderately sloping hills are presenty utilized
for agriculrure. Some praine farmlands also border the west
side of Black River for a discance of up to 3 miles. The Black
Hills, rising to over 2,500 feet, form the major portion of the
westerly watershed The Black Hills are forested with second
-growth conifers. Some second-growth logging is underway.

Black Lake is heavily developed as a residential area as is
Score Lake on a Black River criburary. Octher residential
areas include Lictlerock and Rochester. NMumerous rural farm
houses are located throughout the lowlands of the watershed.

Much of the Black River channel is almost entirely pool
ares. Pool.riffle areas are found near Lirderock and in the
lower 7 miles. The channel widrh ranges from 5 to 30 yards.
Botrom marerial is mosdy gravel and rubble in the swifter
flowing sections, and mud and sand in the long, quiet pool
aress. Plant and algal growth is common in these reduced.
velociry aress. Stream.side vegeration is mosdy of deciduous
brush and provides good stream bank cover.

Salmon Utilization

Tbe Black River drainage has a significant run of coho
and a small run of chincok. The watershed formerdy sup-
ported {arge chum runs; however, recent surveys have indi.
cated thac this species may now be romlly lacking. Black
River provides transportation and rearing area for coho.
Coho distribution in the watershed is nearly unlimiced, A
few barriers exist on the upper reaches of the tributaries, bue
for the most part do not block major production areas, Chi.
nook spawning is known to occur in the river pear Lit
derock from mile 160 to 17.3 and likely occurs from mile
0.0 vo 7.0. All of the mainstem Black River and at least 47.5
miles of tributaries are presently accessible for salmon pro.
ducrion.

Limiting Factors

Chinook production in the mainstem of Black River is
limited by a lack of good quality spawning ares. Chinook
spawning is not known o octur in any of the rributaries.
Low summer flows influence coho production in several of
the tributary screams. Low flow areas include Beaver, Sal.
mon, and Dempsey crecks, and Bloom's Ditch. Low flows,
particularly in Beaver Creek, are further diminished by irri.
gation diversions. Summer water temperarures in che lower

reaches of Black River are quite high and have an adverse
effect on juvenile rearing. The lower river also has a large
population of predacious fishes which prey heavily on
rearing juveniles and smolts. The upper reaches of Mima
Creek and ies eributaries are severely sileed from past log.
ging operations. Beaver dams on Beaver Creek and several
Mima Creek tributaries prevent coho from utilizing minor
pocential producrion areas. A water diversion dam on Mima
Creek may periodically delay adule coho and undoubeedly
blocks chum.

Beneficial Developments

No hatchery facilities are maincained in this drainage.
Streams periodically receive planes of coho fry and yearlings.
A water diversion dam on Blooms” Ditch is equipped with a
fshway

Habitat Needs

Maintenance of salmon runs in the Black River drainage
will require strice controls on future development. Residen.
tial and summer-home development is likely to expand rap-
idly on the upper watershed, particularly on Beaver and
Dempsey creeks. Logging of second.growth timber and asso.
ciated road conscruction in the western half of the drainage
could severely damage coho production if proper steps are
not taken to prevent deterioration of water and streambed
qualiry.

PHOTO 12-11. Fabway on Blooms Dinch divemion dam.

Chehalis — 2201
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BLACK RIVER
Chehalis Basin — WRIA 22 & 23

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0190 Chehalis River
0649 Black River RB-47.0 28.0 1346.0 Coho,Chum,Chin,
0451 Unnamed RB-11.15 1.75 — Coho
0652 Mima Creek RB-12.4 7.15 15.1 Coho
0653 Boker Creek RB-0.3 1.9 - Coho
0654 Unnamed RB-1.0 33 - Coho
0458 Mill Creek RB-4.3 23 — None
D664 Unnomed LB-14.85 1.8 - Coho
0667 Beaver Creek LB-18.1 11.4 — Coho
0668 Allen Creek RB-2.3 Y A— Coho
0669 Drainoge Ditch RB-1.25 ~ 2.1 —

Scott Lake Qutlet-3.0 - -

Deep Lake Outlet-4.5 et —
04673 Unnamed LE-5.6 1.2 — Coho
0674 Unnamed LB-7.7 1.6 — Coho
0675 Unnamed LB-10.4 1.0 - Coho
0676 Unnomed LB-18.11 1.4 - Unknown
0677 Waddell Creek RB-18.5 10.4 18.2 Coho
04678 Unnamed RB-4.3 1.4 — Unknown
0679 MNoski Creek RB-6.7 20 - Coho
0481 Unnamed RB-7.6 1.6 - Coho
0682 Unnamed RB-8.0 1.85 - Coho
0684 Bloom's Ditch LE-20.6 8.5 - Coho

Pitman Lake Outlet-6.5 = =)
0485 Salmon Creek LB-21.3 7.4 — Coho /
04684 Unnamed LB-3.65 1.7 - Cohe
0687 Unnamed RE-3.9 1.1 — Unknown
0488 Unnomed Le-21.8 1.8 — Unknown
0489 Dempsey Creek RB-24.2 3.05 — Coho
0690 Stony Creek LB-1.9 3.3 - Coha
Black Lake Outlet-25.3 — —

0493 Unnamed L525.5 1. - Unknown
0694 Unnamed L5-26.1 1.3 — Unknown

Chehalis — 2203
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F&F Water Type Committee November 1, 19959 Page 1
Quality Assurance Information Report Form

Please see cover letter for instructions. Answer as many of these questions
as you can. This is not a test, and not all guestions need to be answered

affirmatively or in a certain way for a dataset to be included in the model.
The Water Type Committee will review the information on a dataset-by-dataset

basis.
A) Who collected the data?

1)Agency or company. Include address:

Washington Trout
PO Box 402
Duvall, Washington 98019

2)Principal investigator. Name, professional address, and short paragraph of
gqualifications and background.

Steve Conroy, Please see C-1 in Appendix C.




FeF Water Type Committee November 1, 1993 Page 2
3) Field survey crews. MHNames, short paragraph of qualifications and training
in last fish or last habitat field methodologies. Attach additional pages if

necessary.
Please see C- 1 in Appendix. C.

B) When and Where was the data collected?

1) Year in which the data was collected. Please use cne year per dataset.
1998 - Last Salmonid P¥Stocal

2} Months in which the data were cnlléched
February, March, April, May, June, July, August, November, and December

i) Was the data collected in the sampling protocol window (March 15 through July
15)? 45% - 4 Lastjsalmonid, and 16 Last Fish Habitat Points were collected in
the sampling window.

ii) How would you characterize stream flow during the sampling periecd? (I.e.,
Higher than average flow conditicns, Average, lower than average or mixed)
Please see C-2 in Appendix C
3) What basins is the data from? (Use names, and WRIA codes).
Stillaguamish (Deer Cr. Tr;hs} =~ 050173
Snogualmie (Tribs to Snog:) = 070219

4) Describe the sampling area (basins, watersheds, ownerships, tribal U&hs) in as much
detail as possible.

Please see C-3 in Ap

C} Sampling Objectives and Desigm.

1) Was this data collection effort exclusively for the purpose of collecting last fish or
last habitat data? No.

If YES, what was the sampling design?
i) Complete sampling of watersheds, or basina?
ii) Complete or partial ownership sampling? .......
iii) Random sampling? .....
iv]) Other? (Explain with attachment).........cecu.0.
2) Was this data collection effort part of a last fish assessment associated with an FPFA

or prospective timber harvest site? No

If YES:
i) Did sampling extend beyond the boundary of the harvest site as necessary to carry the

search 0.25 miles beyond the last fish or last habitat?



iter Type Committee November 1, 1595 Page 3
ii) Did sampling consistently extend beyond the ownership boundary as necessary to carry
the search 0.25 miles beyond the last fish or last habitat?

If you answer '‘no’ to either gueation above, do not submit dataset.

i) Was sampling incidental to other research or assessment cbjectives? Yes

1f YES:
i} Were there aspects of the sampling design that would be considered non-random or

potentially biased for the purposes of last fish or last habitat determination? Please
specify at end of gquesticnaire.

ii) Did sampling target a specific species, elevation, ownership, etc.?

D) What Field Methodology was Used?

1} Which field sampling protocol was used?
Forest Practice’ W‘Mnﬁal ‘Protocal (Last Salmonid) was utilized with the
following modifications: 1) streams were not methodically surveyed beyound the break for
a minimum of 12 pools qr,yim,j.lg 2 ) Althnugh Washington Trout crews typically utilize
electroshockers in determining fish presence, visual determination of presence are also
made without using electroshockers.

'2} What field equipment was used to validate fish present or absence? Electroshocker?
Snorkeling? Night-time snorkeling? Other?

Electroshocke: Eiiuul ‘identification, or visual, followed by Electroshocking in
the absence of vie 1 cﬂnfirmltlﬁn

3) Was sampling for fish systematically carried a full 0.25 miles above the last fish or

last habitac?
Ho

If you answer ‘no’, do not submit dataset.

4) How was the last fish or last habitat location marked in the field, i.e., monumented
for future reference? Describe the appearance of the monuments, and where they were
place. Last fish points were not routinely marked; when points were marked they were
labeled with Ellgging nptiqg iagtiflph ﬂcﬁlniﬂnllly. date, organization, and surveyors
names were also nqnadrm:t 1ast ﬁ@h fllggimg Break points were marked with one Aluminum
tag and flagging placed on a tree on both. ‘sides of the stream, Water Type Breaks, Date,
@rganization, and ‘Surveyorsinames were noted on the flagging, only water type breaks were
neted on the tlgs

5) Were channels subjected to mass wasting in the past decade excluded from sampling or
identified in the field data? If they were identified, how were they identified?
Channels subjected to mass wasting were not excluded from the sampling, however,
Mass H!sttng is addrnaled in thq flﬂld form and Last Fish/Last Habitat points within
these dninlgﬂa could be easily ﬂq.'inaud It is possible that some drainages whose
g&mrphnlogy has been changed gver time may have been missed during the survey process.

6) In situations where surface flows ended, did samplers make a determination as to
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shether there was a break in channel gradient or other feature (headwater lake or

wetland) that would cause surface flow to re-emerge up-stream?
Yes

7) In situations where last fish was determined to be below a culvert, how was this
information recorded?

Culvert barriers wére noted on the field form and in the database.
Where these situations discarded from the dataset?

No
Were these situations uniquely coded so that these data points could be easily pulled out

of the dataset? These eituations are not uniquely coded,however, this data can be
extracted from the dlhllut 1nrth= database if a culvert barrier was idenhifiad

Was the last habitat protocol applied above the culvert? Yes



rer Type Committee November 1, 193%% Page 5
i) vValidation of Field Data.

1) Has the any of the data in this dataset been subjected to replicate sampling or
verification, either within the same year or in a different year? If the replicate
sample is in a different dataset, describe the location of this dataset. (Replicate

sampling is not a requirement for dataset consideration.)

YES or NO Yes
If yes, please explain how the duplicate samples can be found in the dataset,

or where to find the replicate dataset if they are not included in this
dataset.
Replicate samples where not systematically duplicated, however, occasiocnal

duplication occurred whili'h@ﬁﬂudﬁingiculvart assessments or upon request.
The replicate dataset is attaﬂhed or following the original dataset on the

raw data forms.

If yes, Did comparisons with the replicate dataset raise any concerns?

Please explain.
Yes, as expected, habitat boundaries were extended on systems revisited

after the emergency ruling was implemented. In addition, occasionally a last
fish point was extending further up the system.

_}__ F) Data
Management.
1) Attach
Fample of
field data
sheet.

2} Where is the raw (paper copy) data or paper map being kept?
At the Washington Trout Office

3) In what structure is the electronic data being kept (spreadsheet, tabular database,
GIS)? Describe the software, including the version of the software. If none, write

“nonea’ .
Microsoft Access 2000 Table.

4) Attach details of data fields and data codes used in the electronic database.

DETAILED ITEM DEFINITION AND CODE EXPLANATION

ITEM: Twp

FORMAT: TYPE: CHARACTER; LENGTH: 8

DESCRIPTION: TOWNSHIP AND RANGE THE POINT IS IN. EXAMPLES: T15R05W; TO4R15E

{NOTE: THE USE OF "N" (NORTH) IS NOT WECESSARY, THIS FORMAT COMPLIES
WITH DNR DATA STANDARD FOR TOWNSHIP/RANGE). IF THE TOWNSHIP IS5 A "HALF
TOWNSHIP, THEN PLACE THE "5" OM THE END (E.G., T39R41ES)
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ITEM: Sect
FORMAT: TYPE: CHARACTER; LENGTH 2
DESCRIPTION:

THE TOWNSEIP SECTION THAT THE POINT IS IN. EXAMPLES: 05, 01, 15, 32,
(NOTE: PLEASE ADD THE ZERO (0) BEFORE A ONE DIGIT NUMBER) .

ITEM: Survey no
FORMAT: TYPE: CHARACTER; LENGTHE: 8
DESCRIPTION:

UNIQUE CODE FOR A PARTICULAR SURVEY OR HYDRO UPDATE MAP.
(EXBMPLES: HUl2, SW23, WT23).

ITEM: Pt_id
FORMAT: TYPE: NUMERICAL, LENGTH 4

DESCRIPTICN: USER-DEFINED POINT IDENTIFICATION NUMBER; WE SUGGEST THAT THE USER
NUMEER THE POINTS INCREMENTALLY WITHIN A SPECIFIC SURVEY, SURVEY FORM OR HYDRO
UPATE FORM.

ITEMS: SPONSOR
FORMAT: TYPE: CHARACTER, LENGTH: 16

DESCRIPTION: THE MAME OF AGENCY, GROUP, TRIBE OR COMPANY THAT IS CONDUCTING
THE SURVEY. (EXAMPLES: WEYCO; DNR; WATROUT; WF&W; ETC.)

ITEMS: Date
FORMAT: TYPE: DATE: YYYYMMDD, LENGTH: 8
DESCRIPTION: DATE THE SURVEY WAS CONDUCTED.

Note: spreadsheets and info may use a different date format,
Please check and make sure any arcview conversions conform to above format.

THE FOLLOWING ITEMS (FIELDS) HAVE CODES AND CODE DESCRIPTIONS

ITEM: Protocol
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/ FORMAT: TYPE: CHARACTER, LENGTH 4

DESCRIPTION: PROTOCOL OF FISH SURVEY

CODE CODE DESCRIPTION

LFHE LAST FISH HABITAT

LF LAST FISH

LS LAST SALMONID

PRE PRE-EMERGENCY RULE PROTOCOLS
UNE UNENOWH

ITEM: Pt _type
FORMAT: TYPE: CHARACTER, LENGTH: 4

DESCRIFPTION: THE TYPE OF POINT REFRESENTED UNDER THE SPECIFIED PROTOCOL.

CODE CODE DESCRIPTION
LFH LAST FISH HABITAT
LF LAST FISH

LS LAST SALMONID

ITEM: Bnd_ type

FORMAT: TYPE: CHARACTER, LENGTH: 2

DESCRIPTION: PHYSICAL PLACEMENT OF POINT (NEEDED FOR MODELING PURPOSES) .

CODE CODE DESCRIPTION
n MID-CHANNEL END OF HABITAT
B CONFLUENCE POINT (NON-FISH-BEARING STREAM LATERALLHY

INTERSECTING A FISH-BEARING STREAM)

Cc TRIBUTARY JUNCTION (TWO OR MORE NON FISH-BEARING STREAMS
JOIN TO FORM A FISH-BEARING STREAM

ITEM: End type
TITLE: END TYPE OF FISH POINT

PORMAT: TYPE: NUMBER; LENGTH: 2
DESCRIPTION: THE REASON FOR THE PLACEMENT OF POINT.

CODE CODE DESCRIPTION
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1 NATURAL EMD (BND TYPE B,C OR SIZE RELATED, (WIDTH/BASIN SIZE)
2 GRADIENT RELATED (e.g., WATER FALLS)

3 LARGE WOODY DEBRIS (LWD)

4 ROAD CULVERT

-] MASS WASTING EVENT (LANDSLIDE)

& BEAVER DAM or other NON-PERMANENT DAM

7 OTHER DAM (PERMANENT)

8 WATER QUALITY LIMITER

9 NONE

10 UNFNOWN

ITEM: Det_met

FORMAT: TYPE: NUMBER; LENGTH: 2

DESCRIPTION: METHOD USED TO DETECT POINT

CODE CODE DESCRIPTION

1 ELECTRO-SHOCKING

2 DAY SNORKELING

3 NIGHT SNORKELING

4 VISUAL OBSERVATION

ITEM: Comment
FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATIONS)

ITEM: Comment
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FORMAT: TYPE: CHARACTER, LENGTH: 60

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATION
5) where is the electronic copy being kept?

On Washington Trout's Document Server.






Curriculum Vitae
Stephen C. Conroy, Ph.D

Address: 10624 165th St
Renton WA 98055

Telephone: (425) 277 7868 (home)
(425) 788 1167 (work)

email: watrout@ eskimo.com
Undergraduate Degree: B.Sc. with Honours, 1980. University of Aberdeen,
Scotland, UK. Major: Biochemistry

Graduate Degree: Ph.D. 1984. University of Aberdeen, Scotland, U.K.
Field of study: Enzymology

Employment History:
University of Aberdeen, Scotland, U.K. Research Assistant. 1980-1984

University of Colorado, Denver, CO. Research Fellow. 1984-1985

Case Western Reserve University, Research Associate. 1985-1987

Cleveland, OH.

University of Washington, Seattle, WA. Senior Fellow. 1987-1992

Fred Hutchinson Cancer Research Center,  Staff Scientist. 1992-1995

Seattle, WA,

Washington Trout, Duvall WA. Science/Research 1996-present
Director

Editorial Positions
Manuscript reviewer, "The Journal of Biological Chemistry" 1985-1987.

Manuscript reviewer, "Biochemistry” 1987-1994,
Manuscript reviewer, "Washington Trout Report" 1996-present

Grant Awards

Weiss Creek Restoration and Deer Creek Stream Typing. $300,000 from Washington
Jobs For The Environment Program (JFE 9809)

North Fork Stillaguamish Engi Log Jam Project. $160, 127 from Washington
Department of Fish & Wiﬁﬁr;:w



Griffin Creek Restoration. $49,600 from National Fish and Wildlife Foundadon.

Skykomish Culvert Inventory & Analysis. $44,500 from Washington Department of
Transportation.

Weiss Creek Demonstration Project. $40,000 from Snohomish Watershed Basin Work
Group.

Salmonid habitat identification/stream typing project. $33,200 from King County Water
Quality Block Grant.

Stweam Typing and Culvert Analysis. $30,000 from the Bullict Foundation.
Stream Typing and Culvert Analysis. $10,000 from the General Services Foundation.

-

Stream Typing and Culvert Analysis. $10,000 from the Horizons Foundadon.
Stream Typing and Culvert Analysis. $5,000 from The Trout and Salmon Foundation.

Cherry Creek Riparian Restoraton. $3,000 from Stlly-Snohomish Regional Fisheries
Enhancement Group.

Tolt steclhead molecular genetics project. $250 from Puget Sound Flyfishers
Tolt summer steelhead monitoring project. $250 from Puget Sound Flyfishers

Typical Responsibilities

Supervised up to eight field biologists performing stream typing across the Western

Cascades and in the Lower Columbia. Obtained grants and contracts for stream typing and

in-stream restoraton projects, published technical reports, supervised budgetary

#;i:mmts.parﬁcipnmdin technical committees. Taught stream typing courses to
parmers and consultants. Participated in snorkel surveys and electrofishing surveys.

Experienced in non-lethal tissuc sampling from fish for DNA analysis.

Coordinated culvert inventory and analysis projects, analyzed data, maintained databases

and prioritized projects for restoration. Participated in formal training courses regarding

culvert assessments and helped refine class materials and content.

_Pr:;;?ct manager for in-stream ha;oﬁ:?nﬁm in Wcis[s;w&mk and Griffin Creek. hP:ojm:sm

involve permit acquisition, ¢ construction, placement, riparian i

fencing, and public outreach and education. Delivered oral and written repofns u?ganm

and agencies.

Published Essays (Fisheries/Ecology)

Conroy, S.C. "Genetic Diversity in Salmonidae” The Osprey, 12: 5 (1991).

Conroy, S.C. Habitat Lost and Found; Part 1. Washington Trout Report (1996)
Conroy, 5.C. Molecular Biology Comes to the Tolt. Washington Trout Report (1996)
Conroy, S.C. Habitat Lost and Found; Part 2. Washington Trout Report (1997)



Conroy, S.C. Stream Typing. Northwest Fishing Holes, (1996)
Conroy, S.C. Atlantic Salmon; Friend or Foe? Northwest Fishing Holes, (1997)

Conroy, S.C. Genetic Diversity in Salmon. Washington Wildlife Magazine, volume L
number II, 1997

Conroy, S.C. Habitat Identification and Development: The Need For Streamside Buffer
Zones. Washington Trout Technical Report TR-98-1 (1998).

Scientific Publications (Peer Reviewed)

Conroy, S.C.; Adams, B.; Pain, R.H.; Fothergill, L.A. "3-Phospho ﬂgaﬂm Kinase
3!,53. F;l;; %{gﬁsﬁl)m‘ty Elution has Tighdy Bound 3-Phosphoglycerate.” S Leuts. 128

Dobson, M.J.; Tuite, M.F.; Roberts, N.A.; Kingsman, A.J.; Perkins, R.E.; Conroy,
S.C.; Dunbar, B.; Fothergill, L.A. "Conservation of High Efficiency Promoter Sites in
Saccharomyces cerevissiae." Nucleic Acids Research 10 2625-2637 (1982).

Watson, H.C.; Walker, N.; Shaw, P.J.; Bryant, T.N.; Wendell, P.; Fothergill, L.A.;
P:rk.ms RE; Cunmy. S. C, Dobson, MJ Tuite, M.F.; Kingmn, A.J.; Kingsman
S.M. ence and Structure of Yeast }Phosphoglyuﬂmlcume EMBO 1 1635-

1640 (1982)

Conroy, S.C. "Sequence, Structure and Activity of Yeast 3-Phosphoglycerate Kinase"
Ph.D Thesis, University of Aberdeen, Scotland, U.K. (1983).

Perkins, R.E.; Conroy, S.C,; Dunbar, B,; Faﬂmrgl] L.A.; Tuite, M.F.; Dobson, M.J;
Kingsman, $.M.; Kingsman, A.J. "The Complete Amino Acid anuencr. of Yeast 3-
Ptnsphoglycmml{mm Biochemical J. 2f_|. 199-218 (1983).

Conroy, S.C.; Dever, T.E.; Owens, C.L.; and Merrick, W.C. "Characterization of the
46,000-Dalton Subunit of e[F4F." Arch. Biochem. Biophys. 282 363-371 (1990)

Merrick, W.C.; Dever, T.E.; Kinzy, T.G.; Conroy, S.C.; Cavallius, J.; Owens, C.L.
"Characterization of Protein Synthesis Factors from Rabbit Reticuloctyes." Biochimica et
Biophysica Acta 1050 235-240 (1990).

Hagen, F.S.; Arguelles, C.; Sui, L.; Zhang, W.; Seidel, P.R.; Conroy, S.C.; Petra, P.H.
“Construction of a Full-Length cDNA for the Sex Steroid Binding Protein of Human
Plasma or Androgen Bi Protein of Human Testis (SBP/ABP or SHBG/ABP).
andﬁdumnary ion of the Recombinant Protein.” FEBS Letts.

23-27 (1992)

Conroy, 8.C., Hart, C.E., Perez-Reyes, N., Giachelli, C.M., Schwartz, S.M.,
McDougall, J.K. "Characterization of Human Aortic Smooth Muscle Cells Expressing
HPV16 E6E7 Open Reading Frames." American J. of Pathology, 147 753-762 (1995).

Conroy, S.C., Morales, T.H., Stuart, K. "Partial Purification and Characterization of a
Terminal Uridyl Transferase from Leishmania tarantolae." Manuscript in preparation.



Bonin, L, Tedford, K., Perez-Reyes, N., McDougall, J.K. & Conroy, S5.C. "Gene
expression in extended life-span human smooth muscle cells derived atherosclerotic

plaque.” In press.

Contributed Papers

Conroy, S.C. “Binding of Substrate to 3-Phosphoglycerate Kinase."”
Scottish Protein Society, Aberdeen, Scotland. 1982.

Conroy,S.C. “Seguence, structure and Actvity of 3-Phosphoglycerate Kinase™ Scottish
Protein Society, Stirling, Scotland. 1983.

Merrick, W.C.; Conroy, S.C.; Dever, T.E.; Brabanec, A.M.; and Owens, C.L. “Protein
Synthesis Factors That Interact With RNA And Nucleotides.” FASEB J 1988,
Washington, D.C.

Perez-Reyes, N., Conroy, S.C., Halpert, C.L., Smith, P.P., Benditt, E.P., McDougall,
J.;Cd "Immortalization of Primary Human Smooth Muscle Cells." FASEB J §:A1032,
1992,

Conroy, S.C., Hart, C.E., Perez-Reyes, N., McDougall, J.K. "Phenotypic
ization of Immortalized Vascular Smooth Muscle Cells." FASEB J 7:A758,

1993.

Scatena, M., Conroy, 5.C., Tedford, K. & McDougall, J.K. "Increased ubiquitin
expression in human atherosclerotic plaque-derived smooth muscle cells." FASEB J.

1996.

Conroy, S.C. "Habitat Lost and Found" 1st Annual Wildlife Congress. Washington
Department of Fish and Wildlife. January 1997.



Experience:

1994-Present

1992-Present

Mary Lou White
2905 Birchwood
Bellingham, WA 98225
(360) 671-8839 i

Field Biologist/Project Manager
Washington Trout « Duvall, Washington

« Crew leader and field biologist for fish habitat assessments,
stream typing, scientific data collection, culvert assessments,
riparian planting and monitoring, 1994-present.

« Project manager for culvert replacement, stream channel
restoration, road abandonment, and riparian revegetation grant
projects completed in 1996 & 1997, combined worth of grants
over 5503.0&1 Supervised 30 pc:fle, including five contractors
working simultaneously on six road abandonment and three
restoration projects.

« Additional responsibilities include the following: (1) documenting
and entering data; (2) preparing contracts; (3) obtaining permits;
(4) writing quarterly and final reports; (5) instructing restoration
and culvert assessment ’

Owner/Hydrologic Technician & Environmental
Consultant » Bellingham, Washington

Representative clients: Washington Trout, Water Resource
Consulting, Puget Power, Joanne Greenberg (N-SEA).

Assist hydrologic consultants in gathering, documenting and
presenting information for impending watershed projects.

* Determine flow line estimates for application in determining time-
of concentraton.

« Research private landowner water rights.

+ Using 5.C.S. method, time-of-concentration and curve number
assignments, calculate runoff flow from an urban watershed.

« Utilize aerial photos to determine land use activities.

« Measure lateral movement of channels based on aerial photo
interpretation.

« Planimeter or digitize basins and sub-basins.

+ Use maps, Quattro Pro, Excel, WordPerfect, Microsoft Word, or
R-base, to document data or assemble reports.

« Conducted Wellhead Protection Program for Everson, WA.



1991-1992

1989-1990

1984-1989

» Fisheries Technician » Center for Smeamside Studies »
University of Washington, Seattle, Washington.

+ Timber/FishyWildlife ambient monitoring; collected data on
stream discharge, bankfull width and depth, gradient, fish habitat,
mass wasting, valley bottom and riparian characteristics.

» Established photo points for long-term monitoring of stream
channel changes.

» Used scantron for data documentation.

Hydrologic Technician « U.S.F.S. Mount Baker Ranger
District « Woolley, WA.

-

» Assisted in layout and preparation of watershed/fisheries habitat
improvement projects; monitored completed projects by recording
graphics and establishing photo points.

* Created a stream file monitoring guide.
» Assisted in spotted owl surveys.

Forestry Technician « U.S.F.S. Fernan Ranger District « Coeur
d’Alene, Idaho.

+ Project supervisor - Fish habitat improvement structure
installations; watershed inventories; coring and embeddedness
surveys.

+ Inventoried system and non-system roads; updated drainage map
with culvert and road erosion site locations; documented problems
and prescribed solutions.

+ Arranged and assembled district watershed atlas for 62 stream
drainages.

+ Collected water samples and stream flow measurements;
clectrofished and snorkeled.

+ Created a Future Fish Habitat Improvement Guide.

+ Conducted field studies and documented data for fish habitat, elk
browse, piliated woodpecker range management and watershed
inventores.

= Assembled historical information for G.LS. input.

= Served on initial attack crew for wild fire suppression.



Skills:

Training:

Awards:

« Computer: Microsoft Word, WordPerfect, Excel, Quattro Pro
and Quicken.

= Habitat Assessments: All modules of TFW methodology, or
Hankin & Reeves. TFW quality assurance qualified.

« Stream typing: DNR certified.

» Surveying: Stream profiles (longitudinal or cross section),
culvert assessments, or road abandonment.

-

+ Aerial Photo Interpretation.

» Equipment: Compass, clinometer, planimeter, McNeil sampler,
electroshocker, increment borer, flow meter.

« Timber Fish Wildlife Ambient Monitoring Wotkshops 1994-97
+ Stream Typing Emergency Ruling workshop, DNR 1997

* 319 Grant Request Workshop, 1997

+ Culvert College, Washington Trout, 1995

« CPR, 1993, 1994

« Effective management, U.S.F.S. 1988

« Defensive Driving - U.S.F.S. 1984-89

+ Baci to Basics - Compass & First Aid Training, 1989

+ Fire Suppression & Saw Training, 1984, 1985.

= Recognized for significant contribution to the success of the Mt
BakanguDumFm&Wmﬂshedeymnduﬂngthe
1989 field season.

= Awarded Certificate of Merit and Cash Award for extra effort and
Eammrc attitude in data base input and maintenance of fisheries,
abitat database on Fernan District and for outstanding effort and
high quality road condition inventories and work on the watershed
road inventory database.



Education:

June 1994 Bachelor of Science
Western Washington Univeristy, Bellingham, WA
Major: Watershed Studies; Minor: Biology.

May 1979 Associate of Arts
Lincoln Land Community College, Springfield, IL.

Relevant courses:

Water resources, soils, streamn ecology, hydrology, water quality,
fluvial geomorphology, ichthyology, watershed management,
limnology, entomology, botany, biometrics and biology.

References:

Kurt Beardslee, Executive Director
Washington Trout, Duvall, WA (425) 788-1167

Steve Conroy, Ph.D. Science/Research Director
Washington Trout, Duvall, WA (425) 78-1167

Karen F. Welch, M.S., or Peter Willing, Ph.D., Hydrologist
Water Resource Consultants
1903 Broadway, Bellingham, WA (360) 734-1445

Robin Sanders, Hydrologist
Olympic National Forest, 1835 Black Lake Blvd. SW, Olympia,
WA ) 956-2433

Ed Lider, Fisheries Biologist
ﬁFng; Rﬂmgﬂr District, Coeur d’ Alene, Idaho (208) 752-1221,
231

Caroline Hidy, Fisheries Biologist
2695 Highway 200, Box 212
Trout Creck, MT 59874, (406) 599-2714,



David Crabb

17425 Turtle Lane

Bow, WA 98232
phone: (360) 724-4902

Education: Master of Science in Geography with Planning
Western Washington University, Bellingham, Washington 1985.

Secondary Teacher Certification (Social Studies)
Western Washington University, 1982

Fifth Year History, San Diego State University, San Diego CA, 1973
Bachelor of Arts in History, Grove City College, Grove City PA, 1971

Teaching
Experience Graduate Teaching Assistant in Physical and Human Geography,
Western Washington University, Bellingham, WA 1984-1985

Substitute Teacher grades 7-12 in Sedro-Wooley, Burlington-Edison,
Mt. Vernon and Arlington school districts 1982-83

Work History 1994-present: Washington Trout, Cuvall, WA. Watershed
analysis water typing, fish habitat restoration, riparian protection and
revegetation.

1976-present: Forest Contractor, providing tree planting and inventory
survey skills for reforestation, forest management plans.

1977-1978: Scott Paper Company, Hamilton, WA . Reforestation, pre-
commercial thinning,

1974: Whatcom Falls Park Fish Hatchery, Bellingham, WA, Hatchery
maintenance, landscaping and rockeries.

Skills All aspects of reforestation, crew leadeership and training, culvert analysis,
stream typing, rockeries.



Training

Personal Data

Culvert assessment, water typing methodology, electrofishing, habitat
surveying, spawning surveys, riparian revegetation, salmonid
identification.

Born 1949, married, two children, health excellent, take pleasure in all
family-oriented activities, especially backpacking and camping, gardening
and basketball. Interested in reading and stewardship of the environment.



Bill McMillan

Puhnﬁ'ﬁbﬁt known as an author and master of fishing for steelhead trout using dry
lines, Bill McMillan has devoted the greater part of a lifetime to fishing Northwestem rivers
nndshadngmcmchanmmfﬂuexpmccﬂumghmemmwordandpuﬂm
speaking.

McMillan has authored numerous articles in Salmon Trout Steelheader ma
Wild Steelhead and Atlantic Salmon magazine, and many others. His book Dry Line
Steelhead has been described as “a graduate course in steelhead fly fishing.” Most
recently, McMillan spent two seasons on Russia’s Kamchatka Peninsula as resident camp
director for the joint Russian/American scientific expedition coordinated by the Wild
Salmon Foundation.

For 40 years, McMillan's attention has been focused on the plight of wild
salmonids, partcularly regarding competition with hatchery-raised fish and the decline of
thmhab:msquahty mdavu]abﬂur Concems he raised decades ago regarding threats to
wild salmonids have all been substantiated and vindicated. His extensive and precise field

have filled a gap in statistics that the Washington State Department of Fish &

ife never kept, and he is widely quoted in academic fisheries papers.

An intermmationally esteemed author on conservation, fish, flyfishing and nature
topics, he served on the Gifford Pinchot Forest’s Spotted Owl Citizen’s Advisory Board
from 1989-1990 and on the Washington Department of Wildlife's Fishery Policy Task
Force from 1990-1993.

McMillan, a founding board member and past President who has served on
Washington Trout's board for all but two years, studied fisheries, English and philosophy
at Clark College, University of Washington, Portland State and Central Washington.

He co-founded the Clark-Skamania Flyfishers in 1975 and initiated spawning surveys in
1979 and snorkel surveys in 1983 on several rivers in Southwest Washington. An early
and ardent conservationist, he has spent a lifetime advocating for the wild fish.



Education &
Training

Specialized
Training

Streamtyping
Experience

Frank Staller
16 Malone Hill Branch Road
Elma, Washington 98541
(360) 482-2960

St. Benedict’s High School, Chicago, Ilinois, 1974 diploma.

DeVry Institute of Technology, Chicago, Illinois, Electronics
Technician degree, 1976.

Grays Harbor College, Aberdeen, Washington, Environmental
Services Contracting Certificate 1996.

Northwest Indian Fisheries Commission, TFW Monitoring
Training Workshop, 1997.

t of Natural Resources & Quinault Nation: DNR
?;mwam Typing Updated Rulings & Electroshocking Workshop,

Power Squadron boating course; U.S. Forest Service forest

fire training; defensive driving certificate; First Aid and CPR;
Hazmat Awareness Level; Swiftwater First Responder; Swiftwater
Boat Rescue; Wilderness Survival; Wildemness First Aid; Helicopter
I evacuation, safety and man-tracking, and culvert analysis.

Washington Trout, P.O. Box 402, Duvall, WA 98019
Scientific Field Technician: Three years of stream surveying,
using maps and compass to report on condition of streams
related to fish presence, barriers and conditon for re-typing
classification. I submitted reports and upgraded maps after
streamtyping. Ialso did culvert analysis on Type 3 waters.

I wo on road closure and culvert replacement projects,
operated pumps, assisted in surveying and stream monitoring.

Washington Department of Fish & Wildlife, Montesano:
Stream surveyor using maps and compass to collect information on

streams related to fish presence and barriers for stream type
verification.

Self-employed timber salvage contractor: Eight years subcontracting
cedzrgvagcﬂ:mu Weyerhacuser and other private landowners
to salvage down and dead cedar logs for roofing material. Iran
chainsaw, graded blocks and partook in helicopter logging
mms. We cut down dead fir logs into cants with portable
chainsaw mill and flew them out with helicopter assistance.

Timber Faller: For six months I felled and bucked dmber for private
landowners for partial and clear-cut operations.

Forestry technician for USDA Forest Service, Quinault, WA for
four nine-month seasons: set up logging areas by traversing
boundaries, surveyed for new roads, prepared profile surveys,
assisted in cruise plots and marked trees, plus assisted in transient



survey of national forest boundaries, placing section comer markers
and marking bearing trees.

Other work has included two seasons as a fire crewman, three years
in horticulture/landscaping, experience planting and thinning

trees, building and maintaining the Quinault wrail system plus two

years as electronic technician,
Volunteer Grays Harbor Search & Rescue, Chehalis Valley Restoration wood
Activities Duck Project, Washington Department of Fish & Wildlife elk

relocation project plus oak habitat mapping.



General
Summary

Streamtyping
Experience

Other
Experience

Education

References

Gregory Ericksen
2832 Pacific
Hoquiam, Washington 98550
360-533-2058

20 years' experience in positions requiring coordinated mental and
phymcalshﬂsmmurcpmdmnyandsafﬂy

Work equally well in a teaming environment or with minimal
supervision. My varied work experiences indicate willingness and
ability to leamn.

Washington Trout, Duvall, WA.: I have taught stream typing to
crews and TFW and participated in restoration projects
including road closures, culvert surveys and replacement, and
coll scientific data for Washington Trout and for Thomas

Travis Young, Olympia (consultant).
I have performed streamtyping for the Washington Department of
Natural Resources, Olympi i Office, Aberdeen, WA, the

Department of Fish & Wi at Montesano, WA and stream typing
plus tree planting for We;rc.rhaeusar I have more than three years’

experience in streamtyping.

Heavy equipment operator
R:gg-mg operator

Cnpmt:r
Wﬂ:
Watershed Restoration

Washington State University survey class, Adopt-A-Stream, Everett
WA.

Grays Harbor College, Aberdeen, Washington: Watershed
analysis/data collection.

DTrtmem of Natural Resources wetland verification class, Forks,
WA.

Hoquiam High School, Hoquiam, Washington.
Available upon request.
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USGS

science for a changing world

Historical Streamflow Daily Values Graph for
N.F. Stillaguamish R. Nr. Arlington, Wash. (12167000)
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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a USGS

science for a changing world

Historical Streamflow Daily Values Graph for
North Fork Tolt River Near Carnation, Wash.

(12147500)
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Stillaguamish (Deer Creek / WRIA 050201)

Basin Discription — Washington trout crews surveyed all of the upper Deer Creek
Watershed owned by the United States Forest Service and a large portion of the middle
watershed owned primarily by Hancock Insurance company with intermittent parcels
owned by Washington Department of Natural Resources. The lower portion of the Deer
Cr. watershed owned by Washington department of Natural Resources, MRGC and
private landowners was water typed by Washington Trout Crews and Tulalip Tribes. The
water typing consolidation data submitted by Washington Trout does not include the
water typing data collected by the Tulalip Tribes. A very small portion of the watershed
< 5%, owned by Port Blakley was not water typed to my knowledge.

Deer Creek is a major salmonid spawning tributary of the NF Stillaguamish located north
of Hwy 530, near the town of Oso, Wa. The mainstem is approximately 24 miles long
with over 20 individual tributaries entering it. The middle and upper portions of the
watershed, composed primarily of the Higgins and Little Deer drainages are undeveloped
and could be considered unspoiled if not for the logging roads and clear-cuts evident
throughout the Little Deer drainage, which has been heavily logged, contnbutmg to the
significant silt loading and flooding tendancies in the mainstem.

A collaborative watershed restoration effort has been ongoing in the North Fork since
1985 in response to a massive land slide in the Little Deer Watershed. This effort
includes state, federal, and local agencies, Indian tribes, conservation groups, educational
institutions, small and large private landowners and interested citizens.

A very narrow valley floor constricted by a canyon encompasses much of the lower five
miles of the watershed; the remaining 21 miles of mainstem valley bottom are narrow
with intermittent broad sections. In general, tributary gradients are steep, in the lower
reaches due to the ravine or canyon, and in the upper reaches due to mountain terrain.
The riparian areas, with the exception of the uppermost headwaters and areas influenced
by logging, are dominated by moderate to heavy forest cover composed of Douglas-fir,
western hemlock, silver fir, western red cedar and intermittent stands of old growth

Spruce. -

Salmonid Utilization — Although the Washington Department of Fish and Wildlife was
unaware of a cutthroat population in the Deer Creek Tributaries. Washington Trout
crews identified cutthroat (Oncorhynchus clarki), along with rainbow (Oncorhynchus
mykiss), coho (Oncorhynchus kisutch), and native char (Salvelinus malma, during their
surveys of the Deer Creek tributaries.
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SNOQUALMIE RIVER
Lower Mainstem

This drainage section includes the lower 12 miles of
Snoqualmie River from a few miles above Duvall down.
scream o the confluence wich the Skykomish River (R M.
20.5). Eleven tributaries enter in rhis section, adding more
than 83 total steeam mules. Principal access in this northwest
King.southwesr Snohomish counties section is provided by
Stare Highway 203 running sourh from Monroe

Stream Description

From stream mile 120 the Sooqualmie River meanders
northeast approximately five miles to Cherry Creek, then
northwest to the confuence with the kykomish River. Prin.
cipal eributaries include Tuck, Cherry, and Peoples creeks,

The fat valley floor is ewo miles wide and is cleared with
only occasional serips or small chickers of deciduous erees
and underbrush, The low, rolling hills bordering the valley
are moderarely steep.sloped with deciducus and some mixed
conifer cover. Land use is almost exclusively agriculoural
pasture land. Recreation use is heavy, consisting of both
fshing and hunting. The only community development is
Duvall, however, there are a few widely scarcered rural resi-
dences wichin this section. Some logging occurs in the upper
Cherry Creek wartershed.

Through this section, the Snoqualmie River is contained
within a broad channel ranging from 30 to 43 yards during
fall months. The gradient is gentle with a few nearly Aac
stretches. The channel meanders back and forth across che
valley, forming oxbows. Stream flow is sluggish in many
strerches, with numerous long, deep pools and slow.moving
glides predominating. Seream botom is primarily sand and
sile, with only a few shorr, scarered gravel.riffle secrions,
generally beavily silted. Most banks are moderately high,
sharply sloped earth cuts, with a few gently sloped sand.
gravel beaches. Some bank protection work has taken place
at certain locations within chis serecch of river in the form of
artificial contour and rock riprap, cabled logs, and discarded
car bodies or other large debris to divert flow from easily
eroded banks.

Bank cover is sparse ro moderately dense, consisting
almost entirely of intermiteent strips or small thickers of de.
ciduous trees and underbrush. In many areas chis growth
actually overhangs the banks, and with aumerous logs and
accumulated debris extending out from the shore, provides
favorable protective cover for fish life.

Tributaries in this section exhibit gentle to moderare
gradients over their lower reaches as they course across the
valley floor. Their upper slopes, however, are quite steep and
generally offer limited access co salmon, Through rheir ac-
cessible reaches, most of these streams contain good pool.
riffle conditions within relatively narrow stream channels.
Stream bottoms are predominantly gravel and sand over the
lower reaches, with gravel and some rubble materials above.

. Tributary cover is usually moderate to dense growth of
mainly deciduous trees and underbrush,

Salmon Utilization

This lower Snogualmie River section provides transpor-
ration for all salmon urilizing the upper drainage. Chinook,

coho, pink, and chum salmon inhabit these waters. Only lim.
ited spawning habirat 15 available in the Snoqualmie: how.
ever, triburaries, including Cherry, Peoples, and Tuck creeks,
Support guod to excellent spawning populations. These crib.
uraries as well as this section of mainstem river provide
important rearing habicar for juvenile salmon

Limiting Factors

One factor limining salmon production is low sumimer
stream flow in some of che smaller unibutaries. This resericrs
reanng porential and, when contnuing into the fall months,
can inhibit adulr salmon access. One activiry which could
potentially limic production is clear.cut logging over some
reaches of upper triburary drainages. Such logging can influ.
ence the productive capacity of streams emerging from such
areas, as well as affect production in their drainagesbelow.
Anocher porential limicing condition involves warter qualiry
throughour che lower mainseem Snogualmie. The slow.
moving water lacks cover and is more easily warmed, and
offers the potential for concentranng pollutants that could
severely affecr the narural producrion capabilitiés. Occasion-
ally, heavy poaching activity occurs on adulr salmon in some
of the smaller triburaries.

Beneficial Developments

Mo facilities or programs have been undertaken in chis
drainage section to specifically benefir salmon production
Occasionally, stream maintenance acrivites involving re.
maoval of minor jams are underraken on small streams.

Habitat Needs

The major requirement to maimain salmon production
povential in chis section is o protec the narural conditions
that presently exist, i.¢. namral stream cover, pool-riffle char.
acrer, quancity and qualicy of saeam gravel, good warer
qualiry, etc. Restoracion of natural stream cover where it has
already been eliminared is highly desirable, particularly on
the tributary drainages.

- pme G we S £ %

PHOTO 07-19. Confluence of the Skykomish and Snoqualmie
Rivers.
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SNOQUALMIE RIVER — LOWER MAINSTEM

Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Coho
Pink, Chum
0219 Snoqualmie River LB-20.5 B4.55 693.0 Chin., Coho,
Pink, Chum
0220 Ricci Creek LB-0.4 3.5 (Coho)
0224 Unnamed RB-1.7 1.7 — Unknown
Crescent Lake Outlet-0.35 - -
0227 Unnamed RB-2.9 1.9 — {Cobho)
Drainage Ditch 18-0.2 -~ 2.1 - Unknown
0229 Pearson Eddy Creek LB-3.46 4.35 - Unknown
Long Lake Outler-1.0 — -
0233 Drainoge Ditch RB-1.85 - 1.3 - Unknown
0236 Peoples Creek RB-4.3 23 - Coho
0238 Unnamed (Duvall Cr) RB-5.7 1.5 - (Coho)
0240 Cherry Creek RE-6.7 99 - Chin,, Cohe,
‘\""’ Pink, (Chum)
0241 Hanstead Creek RB&E ~ 3 1.0 - Unknown
0242 Drainage Ditch 8.0, 72 "+ ~ 3.5 - Unknown
0243 N. Fk. Cherry Cr. RE-1.9 42 - Coho, (Pink),
x (Chum)
0244 Unnamed RB-0.7 N 3 - (Coho)
Harts Swamp Outlet-2.15 b r - -
Unnamed Lk.  Outler-2.8 — i
Unnomed Lk.  Outlet-3.1 - -
Trestle Swamp Outler-4.2 e
0245 Unnamed 1B-2.5 1.0 - Unknown
0248 Margaret Creek RB-4.7 5.1 — (Coha)
Margaret Lk. Outlet-1.55 - —
0250 Unnamed RB-2.0 2.4 — None ’
Roth's Sw, Outlet-0.45 — -
Unnamed Lk.  Outlet-1.35 — -
0252 Unnamed LB-2.2 1.3 —
King Lake Outlet-5.1 e —
0254 Unnamed LB-5.2 1.6 - Unknown
Unnamed Lk. Qutlet-0.7 - -
Unnamed Lk. Outlet-0.85 — -
a Unnomed Lk. Outlet-1.15 2 .
+ Unnamed Lk. Outlet-1.6 — =
0257 ° Hannan Cr. RBE-6.8 3.55 — {Coho)

Snohomish — 603




SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name ©Of Mouth Length Aroa Salmon Use
Unnamed Lk. Outlet-2.65 - -
Loke Honnon Outler-31.55 — -
0262 Unnamed RB-7.4 1.9 — Mane
0264 Unnamed RB-7.8 20 — (Coho)
Cherry Loke Outler-9.9 - -
0267 Tuck Creek LB-10.3 405 - Coho, (Chum)
0268 Droinoge Ditch LB-0.4 - 1.1 - Unknown
Unnamed Lake Outlet-1.25 — —

{Cont. Snohomish 703)

Snohomith — 604
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SNOQUALMIE RIVER — CARNATION AREA
snohomish River Basin — WRIA 07

: Locatien Drainage
— Of Mouth Length Area Salmon Use
i e Pink, Chom.
mie River Chin., Coho,
Pink, Chum
ir Creek LB-13.35 1.465 - Unknown
¥ ocomed LB-15.1 .05  — Unknown
Fames Creek LB-17.0 52 — Coho, (Chum)
= Unnamed RB-0.55 0.7 - Unknown
: Drain. Ditch LB-0.25 -~ 1.4 — Unknown
Sikes Loke Cutlet-0.7
Ames Loke Outler-3.5 — —
Creek R8-21.3 645  — Coho, (Chum)
B Unnomed Loke Outlet-0.2 — =
Stillwater Cr RB-1.11 1.1 — Coho
Unnamed RE-4.45 1.1 — Coho
Unnomed Laoke Outlet-6.1 — —
o Unnamed Lake Qutlet-6.45 — -
E% Toit River RB-24.9 26.2 - Chin., Coho,
i Pink, (Chum)

Fee Sachomish 803)
8. Snohomish 1003)

Snohomith — 703




LOWER TOLT RIVER

This section includes che lower 90 miles of Tolt River
with nine tributaries, excluding the South Fork, providing
an additional 13.2 stream miles. The Tolr River originaces
in the range of mountauns including Mr. Index, Red Moun.
tain, and Mr Phelps east of the Snoqualmie River, then
flows southwest 10 its confluence with cthe Snoqualmie (R.M.
24.9) near the wown of Carnation. The entire warershed lies
within King County and road access ro the lower nver 15
provided by the Tolt River Road along the north bank. up-
stream [rom about six miles, and by the Bunker Road on the
south bank from the mouth to river mile 1 8. Seossel Creck is
the principal tributary and is accessible from the Tolr Truck
Trail. The upper watershed will be discussed wich Map 901

Stream Description

The lower Tokt River includes the 9.0 miles below the
confluence of the North and South forks. Flows are con.
trolled by the spillway releases from the Seartle Water
Supply Reservoir on the South Fork. The peaks of che upper
watershed mountain range extend to 5,000.foor elevation
and drop rapidly from steep canyon boulder zones to the 430
sfoor elevation near the forks. The Tolt River Valley
broadens below this point and becomes predominandy of
floodway character. Seream widch varies from 45 to 75 feet
above river mile 5.0 and extends to 90 feer in the lower
river. Channel splitting and overflow side channels occur
below river mile 4.0. Above river mile 5.0 the streambed is
comprised mostly of rubble and boulders with few patch
gravel areas. Flows are mostly of fase riffle characrer with a
few rapids. Below river mile 5.0 the bottom composition
changes, with the streambed exhibiting cubble and gravel
with a few boulder.strewn sections. Proceeding downstream
from RM. 5.0 there are increasing secrions of gravel riffles
and generally good pool.riffie balance.

Land use 15 confined w a few permanent small rural
farms in the lower 2 miles, with heavy recreational use up
river mile 6.0 at the end of the Tole River Road Some log-
ging occurs in the upper section near the forks. Scossel Creek
is the principal tributary providing 4.45 miles of accessible
scream. This eributary contains several reaches of beaver
ponds. There are 8 short tributaries that also provide con-
siderable drainage runoff to this syscem. These contain good
shade cover and some sections suitable for salmon produc-
tion.

Salmon Utilization

Chinook, coho, chum and pink inhabit the lower Tolt
River with chinook and coho ascending this entire section
and chum and pink utlizing the lower 4.0 miles, parricu.
larly the channel splits and overflow channels. Coho ascend
all of the accessible portions of the cributaries, particolarly
Stossel Creek and Langlois Creek.

Limiting Factors

Sceep gradients, cascades and falls reserict some fsh use
in the smaller unnamed tributaries. Gravel removal, particu-
larly in che lower river, has altered the streambed conditions.
Riprapping and other flood control measures below river

mile 40 has tended to eliminate natural overflow channels
and construct the main channel in some cases. Cleared
logged -off slopes in the upper watershed contribute ro the
flash Aooding and silting in the basin. Large boulders in the
screambed limat the spawning areas. The Seactle. Tole Water
Reservoir concrols the flows from the South Fork, reducing
Summer reanng capacity

Beneficial Developments

A USGS gaging station, located about 0.3 mile down.
stream of the confluence of the South Fork, has continuously
recorded stream flow measurements from the Seartle Warer
Reservoir since 1952, Another USG5 gaging stanion, with
records dating back to 1928, is locared near the mourh of
Stossel Creek. Negotianons for mimimum flow releases for
fish use were initiared in 1937 but have never been consum.
mated into a formal agreement. Based on average fows of
200 cis from Seprember 15 to June 1, and 125 cfs from June
| to September 15, as measured below Scossel Creek, releases
from the Seatcle Storage Dam would amount to 38 cfs in the
winter period and 24.5 cfs in the summer period. In critical
water years, which occur one out of ten, the reduction of
305 in these quantities would be made in the monchly re.
lease schedule.

Habitat Needs

A Brm minmimum flow agreement should be negotiated
through the Departmen: of Ecology with Seattle Warer
Department for Tole River Reservoir releases for fish use.
Gravel removal operations in the lower Tolt River should be
prohibited as recruitment of gravel is minimal in chis river.

PHOTO 07-11. Set back levess on lower Tole River allows the river
o meander

Snohomish — 801
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LOWER TOLT RIVER

Snohomish River Basin — WRIA 07
Stream Location
Number Stream Name Of Mouth Length Salmon Use
0012 | Snchomish River Chin., Coho,
Pink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
oz Talt River RB-24.9 26.2 Chin., Coho,
Pink, (Chum)
0292 Langlois Creek LB-0.85 1.85 Coho
Unnamed Lk. Qutler-0.7 -
Unnamed Lk, Qutlet-1.4 -
0294 Unnamed RB-4.1 1.1 (Chin), Coho
0295 Unnamed LB-5.8 1.1 Unknown
0298 Unnamed RB-7.5 1.15 {Coho)
0300 Stossel Cr. RB-8.3 4.a5 Coho
Unnamed Lk Outler-0.8 —
Unnamed Lk Outler-1.2 -
Unnamed Lk. Ouytler-1.56 -
Unnamed Lk, Outler-2.9 -
Unnamed Lk, Outlet-3.4 —
a Unnamed Lk. Outlet-4.45 —_
0302 5. Fork Tolt R. LE-B.8 14.8 Chin., Coho
(See Snohomish 903)
Tolt R. cont. os @ mi. B.81) -
No. Fi. Tolt R,

{Cont. Snohomish 903)

Snohomish — BO:




UPPER TOLT RIVER

This section covers the upper Tolt River basin. Above
the South Fork (R.M. 88) it conninues as North Fork more
than 17 miles. Some 22 tribucanies and 50 stream miles. The
Sourh Fork is also abour 17 miles long. wath 13 tnibutanies
adding 30 stream mules. The area is located wx miles east of
Carnation, in north.central King County, Access is via log-
ging rowds from the town of Snoqualmie. The North Fork
and tributaries above R.M. 18 are wichin Saoqualnue Na.
tional Foreu. Also, much of the area is managed us wa.
tershed by the City of Seartle.

Stream Description

From the northwest slopes of Red Mountain the North
Fork Aows first norchwest, then west about eighe mules, then
southwest nine miles (o the South Fork confluence. The only
large tnibutary other than the South Forck is Noreh Fork
Creek.

Ower its upper 6.7 males the North Fork curs through a
narrow, steep-sloped valley. The upper three or so miles
hold dense conifer forest: the lower slopes mostly clear.cur.
Downstream from Tincaca Creek (RM. 20.6) the valley
shallows and broadens for six miles, showing many clear.
curs and vanous stages of reforestation. The lower six miles
cur chrough deep ravine.canyon terrain, where most side
slopes are thickly forested Similar mountain terraun exisis
over the Souch Fork, however, most slopes here hold dense
forest cover. Little development has accurred in the upper
drainage. Principal activicy is logging, with some recreation,

The North Fork's upper six miles are mostly seeep, the
stream’s narrow channel holding some falls, numerous cas.
cades, a few short pool.riffle strecches. Widchs range 2.6
yards, the borrom mainly boulder and rubble, lirde gravel.

The gradient over the next six miles is mosdy moderate.
Fall widths range 5-10 yards, with some channel splitting
There are a number of good pool.riffie streiches, with the
bortom being mainly rubble and gravel, and a few boulder
areas. Banks are mostdy low earth or rock cuts, with a few
gravel.rubble beaches. Cover consists of patches or strips of
mainly deciduous growth and some mixed conifer.

Ower the nexa 3.4 miles, the ravine-canyon area
mostly sceep gradient, wich numerous falls, cascades, and
rapids, and only a few deep pools and shore riffles. One large
falls, exceeding 25 feer, is located abour R.M. 10.8. Scream
widths above the falls range from 4 10 9 yards. The bomrom s
mostly large rock and boulders, wich some bedrock and a
few rubble-patch gravel screrches.

The lower two miles of the reach present moderacely
steep gradient. The channel remains confined, ranging 5.12
yards in width in che fall, exhibiting numerous cascades and
rapids, and occasional pools and shom riffies The botrom is
boulder and rubble, with some pacch gravel. Banks are steep
-sloped, mainraining moderate 1o dense deciduous/conifer
cover where logging has not occurred.

The South Fork's upper three miles is steep gradient
stream, with conditions much the same as in the upper
MNorth Fork. For the next three miles, the gradient is moder.
ately steep, with the stream presenting mostly fast riffles, 2
few cascades, and some short pool.riffie screrches. Here, fall
widths range 3-5 yards, with che borrom compased mosdy of
rubble and scattered boulders, and some pacch gravel areas.

Cover 1s mostly conifer nmber. with some muxed deciduous
growth. Seantle’s South Fork Tole Reservoir encompasses che
nexe 3.9 miles (RM. 85.120) A lasge falls 15 locared just
downstream from the dam. Over the remaining eight or so
miles the South Fork peesents moderately steep to sceep gra.
dient, with mostly fast nffles and some cascades, particularly
in a shorr canyon (R.M. 25.3.3), Seream widths range from
5 to 14 yards Some deep pools. with a few shor riffles, exise
along this lower steetch. The bottom is mainly rubble and
boulders, with a few short gravel riffles and parch gravel
strips. The South Fork banks are generally sharp earch or
rock cuts holding dense cover, excepr for the lower river
stretches where clear.cur logging has occurred,

Nearly all smaller cributaries exhibit steep mountain
stream characrer, with numerous cascades and rapids, and
moastly boulder and rubble borroms,

Salmon Utilization

Thus section receives limited salmon use, some chinook
and coho ascending the North Fork abour a mile, the Sourh
Fork as far as eight miles. Chunook juveniles rear for a short
time in these waters, coho having year.round habitation.

Limiting Factors

Narural salmon production limirstions include the
North Fork and South Fork falls, plus the steep gradient re-
stricting spawning habitat within accessible stream reaches.
Additional facrors include low flows during cricical dry sea.
sons, and occasional heavy sileation from a South Fork slide,

Beneficial Developments

The only programs to benefic salmon production is 2
minimum fAow agreement wich the City of Seartle to insure
against severe flow reductions

Habitat Needs

Requirements to mantain production habicat include
preserving stream side cover, and maintaining stream condi-
tions in 2 near narural scare. Coacainment of the South Fork
slide would benefic the more productive areas downstream.
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Stream Location Drainage
Number Stream Nome Of Mouth Length  Area Solmon Use
0012 | Snohomish River Chin., Coho,
Pink, Chum
0219 Snogqualmie River Chin., Coho,
Pink, Chum
0291 Tolt River Chin., Coho,
Pink, {(Chum)
0302 S, Fork Tolt R. LB-8.8 16.8 — Chin., Coho
0305 Unnaomed RB-5.3 4.5 - Unknown
0306 Unnamed RB-O.3 3.4 — MNone
Unnomed Outler-2.3 — —
Loke
Unnomed Outlet-2.5 — —
Loke
0308 Unnamed RB-2.45 1.9 - None
Tolt-Seattle Outlet-8.4 - o
Water Sup. Res.
0310 Unnamed RB-9.4 1.0 - - MNone
0313 Unnamed LB-10.8 1.1 - Mone
1314 Unnamied LB-11.5 1.6 — Mone
0315 Unnamed RB-0.7 1.0 - Mone
0316 Phelps Cr, LB-12.3 2.2 - Mone
0320 Unnamed RB-12.9 1.0 — MNaone
0323 Unnamed RB-14.5 1.0 — Mone
Tolt R. cont. os @ mi. 8.81 —_ 49.3
M. F. Talt R,
0329 M. Fork Creek RE-9.7 4.1 7.53 Unknown
Unnamed Lake Outler-2.85 — —
0331 Unnamed LB-3.0 2.8 — Mone
Unnamed Lake Cwtlet-3.55 — —=
0335 Unnamed RB-12.6 2.5 - Mone
0337 Yellow Creek RB-13.8 2.2 - None
0338 Unnamed RB-17.05 3.7 — MNone
0339 Unnamed RB-17.4 29 — None
0340 Unnamed RB-18.25 30 - MNone
0341 Unnamed R8-0.15 2.7 — MNone
Winter Loke Outlet-1.35 - -
0342 Unnaomed LB-18.7 1.2 - None
0343 Dry Creek RB-19.0 2.4 - MNone
0344 Unnomed LB-19.9 1.6 - None
0345 Unnamed LB-0.5 . 1.0 - MNone




UPPER TOLT RIVER

Snohomish River Basin — WRIA 07
Stream Location Drainoge
Number Stream Nome Of Mouth Length Area Salmon Use
0346 Titacoco Creek LB-20.6 1.9 — MNane
Lk. Titicoco Qutlet-1.9 - =
0348 Unnamed LB-20.8 2.1 - None
0350 Unnomed LB-21.9 1.2 MNons
0351 Unnamed RB-22.1 1.4 - None
0352 Unnamed RB-22.6 1.1 - Mone
0353 Unnamed RB-23.1 1.2 = None
0354 Unnamed RB-23.39 1.4 MNone
0355 Titicoed Cr. LB-23.4 1.85 - MNone
Titicoed L. Outlet-1.465 = -
0358 Unnamed RB-23.55 1.1 - None

Snohomisth — P04




SNOQUALMIE RIVER
Telt Area

Thirteen mules of main Snoqualmie River are covered in
this section from Tolr River upstream to Tokul Creek, plus
fourteen rributanes exclusive of the Raging River, providing
an addirional 510 stream miles. The principal rown in chis
valley sectron 15 Fall Caty located near the confluence of the
Raging River with the Snoqualmie Ruver at mule 360, Ac.
cess along chus strerch of river 15 by the Fall Cicy 1o Monroe
State Highway 203 on rhe east valley, and by the west valley
road which connects to cthe Redmond.Fall Ciry Seare
Highway 522 two miles northwest of Fall City. This portion
of the Snoqualmie Ruver lies within King County. The
Raging River will be presented in Map 1101

Stream Description

This section of the Snoqualmie River from river mile
25.0 ar the mourh of the Tolt River upstream o niver mile
39.3 near Tokul Creck, about a mile below Snogqualmie
Falls, provides the floodway for the extensive mountainous
headwarers of this wartershed above the falls. The Sno-
qualmie River winds in shallow bends downstream to river
mile 33.5, below which it forms extensive oxbows and zig-
zags across the valley floor in serpentine fashion downstream
to the town of Carnation. The valley averages abour 1.5
miles in widch wirch hillsides rising to the 400.foor elevarion,
forming valley walls on either side. Many large side sloughs
formed by overflow warters are located in chis screech, wich
the largest group located on the east valley side berween
river mile 360 and 33.0 below Fall City. The mainstern
Snoqualmie varies in width from 150 co 400 feer, averaging
about 250 feet over much of the disrance. Gradienr is ex.
tremely shallow, descending from 100.foot elevation to 33.
foot elevarion within this 13.8 mile distance, with only a
five-foor drop in the lower 6 miles. Below river mile 33,0 the
river becomes a slow, deep slough, confined within diked
banks with heavy mud and silt bortoms. Few parch gravel
shoreline bars are present even on inside curves. Long gravel
riffles with goo gravel composition oocur berween river
mile 34.0 and 35.0. Above this point, the river again be-
comes deep and slow moving. Good tree cover with brush.
covered banks occurs chroughour this secrion. Land use is
essentially agriculoural and pasciral. Due to annual flooding
in the valley, there are only scattered rural homes.

Griffin Creek is a major tributary providing some 13
stream miles of drainage. The creek ranges from 10 w 2%
feet in width with fair gravel compasition. The average flow
from 20 years of record is 42.3 ¢fs. Many beaver dams and
swamps occur above stream mile 5.0 and much of the upper
watershed has been logged off. Many summer homes are lo-
cared on the lower stream.

Parrerson Creek is 9.25 miles in length with an addi.
tional 9.7 miles of tributaries. It is a rypical lowland-rype
stream with fair o good gravel, good pool.riffle balance and
excellent shade and cover, Average discharge for 19 years of
record is 32.2 cfs.

Salmon Utilization
Chinook, coho, chum and pink salmon urilize the main.
stem Snoqualmie within this secvion for transportation,

spawning and rearing. Chinook spawning is intense be-
tween fiver mile 34.0 and 330 with some chum and pink
urilizing this same area as well a5 the mourh ol the Raging
River. Below R.M. 33.5 there i5 minimal spawning area
with only a few shoreline gravel secrions. Coho urilize
mainly the criburaries; especially Grifin Creek, Patterson
Creek, Skunk Creek, and the lower accessible pornions of the
other small unnamed triburanes. In Griffin Creek the main
coho spawning occurs berween RM. 30 and 51 ar che
outler of the lower swamp lake,

Limiting Factors

Heavy snowmelts and runoffs from above Snoqualmie
Falls create heavy flooding in the valley. The 1-90 road con-
strucrion on Spogqualmie Pass Highway causes heavy silt
loads in the lower river. Heavy deposits of silt and mud are
found throughour che deep, slow oxbows of the lower river.
Logging in cthe headwarers of Griffin Creek creates heavy
runcff and gravel bed shifking in this stream. Steep gradienes
and cascades of the small independent eriburaries reduce the
streams to minimum salmon usage.

Beneficial Developments

Mo facilities or programs have been undertaken in chis
section 1o specifically benehit salmon production

Habitat Needs

Major requirements for maintzining the fish production
habirat in this section indude: developing zoning laws pre.
venting construction of permanent buildings wichin the
fiood plain; coordinating flood control activities with King
County Flood Contol; and the development of a good wa.
tershed management plan to preserve the environment.

=, * i A

PHOTO 07-22, Good chinook riffles on Snoqualmue River.
Snohomish — 1001
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SNOQUALMIE RIVER — TOLT AREA
Snohomish River Basin — WRIA 07

{Cont. Snohomish 1303)

Stream Location Drainage
Number Stream Mame Of Mouth Length Area Salmon Use
. 0012 | Smohomish River —~ Chin., Coho,
Pink, Chum
0219 Snoqualmie River 18-20.5 - Chin., Coho,
Pink, Chum
03464 Griffin Creek RB-27.2 1.4 - Chin., Coho,
Pink, (Chum)
0364 Unnaomed LB-2.% 1.75 - {Coha)
Unnamed Lk. Outlet-0.75 - =
Unnamed Lk. Outlet-1.75 -
0348 Unnamed 1B-4.6 1.7 - {Coho)
Unnamed Lk Ouiler-5.1 - —
0371 East Fork LB-&.6 3.3 - Coho
Unnamed Lk. Outler-0.9 — —
Unnamed Lk. Outlet-2.6 - -
Hull Lake Outler-3.05 - =
Unnamed Lk. Outler-3.3 — -
Unnomed Lk. Outlet-6.75 — -
Unnamed Lk. Outle-7.8 - -
Unnamed Lk. Outlet-8.9 _ -
Unnamed Lk Outlet-11.0 - -
0376 Patterson Creek LB-31.2 .25 - Coho
Q377 Unnamed RE-1.2 29 - Coho
0379 Unnomed LB-0.& 2 — Unknown
0380 Unnamed RB-0.55 1.2 - Unknown
0382 Canyon Creek RE-2.0 2.1 = (Coho)
0383 Unnamed RB-4.5 1.3 — Unknown
Unnamed Lake Outlet-9.25 - -
0384 Raging River LB-35.2 15.2 — Chin,, Coho,
Pink, (Chum)
{See Snohomish 1103) /
0429 Unnamed RB-36.8 1.2 - Unknown
0430 Unnomed LB-37.65 1.4 — Unknown
0431 Unnamed LB-37.95 1.0 — Unknown
0434 Skunk Creek REB-38.64 1.4 - Coho
0435 Mud Creek LE-0.3 1.1 - (Coho)




Appendix D
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Quality Assurance Information Report Form

Please see cover letter for instructions. Answer as many of these guestions
as you can. This is mot a test, and not all questions need to be answered

affirmatively or in a certain way for a dataset to be included in the model.
The Water Type Committee will review the information on a dataset-by-dataset

basis.

A) Who collected the data?

1l)Agency or company. Include address:

Washington Trout
PO Box 402
Duvall, Washington 98019

2)Principal investigator. Name, professional address, and short paragraph of
qualifications and background.

Steve Conroy — Please see D-1 in Appendix D.
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“f you answer ‘no’ to either question above, do not submit dataset.

3} Was sampling incidental to other research or assessment objectives? Yes

If YES:

i) Were there aspects of the sampling design that would be considered non-random or
potentially biased for the purposes of last fish or last habitat determination? Please
specify at end of gquesticnaire.

ii) Did sampling target a specific speciea, elevation, ownership, etc.?

D) What Field Methodology was Used?

1} Which field sampling protocol was used?

Forest Practice Board Manual Protocal (Last Salmonid) was utilized with the
following modifications: 1) streams were not methodically surveyed beyound the break for
a minimum of 12 pools or W mile 2} Although Washington Trout crews typically utilize
electroshockers in determining fish presence, visual determination of presence are also
made without using electroshockers.

2) What field eguipment was used to validate fish present or absence? Electroshocker?
Snorkeling? MNight-time snorkeling? Other?

Electroshocker, Visual identification, or wisual, followed by Electroshocking in
cthe absence of wvisual confirmation.

3) Was sampling for fish systematically carried a full 0.25 miles above the last fish or
last habitat?
Ho

If you answer '‘no’, do not submit dataset.

4) How was the last fish or last habitat location marked in the field, i.e., monumented
for future reference? Describe the appearance of the monuments, and where they were
place. Last fish points were not routinely marked; when points were marked they were
labeled with flagging, noting last fish. Occasionally, date, organization, and surveyors
names were also noted on last fish flagging. Break points were marked with one Aluminum
tag and flagging placed on a tree on both sides of the stream, Water Type Breaks, Date,
Organization, and Surveyors names were noted on the flagging, only water type breaks were
noted on the tags.

5) Were channels subjected to mass wasting in the past decade excluded from sampling or
identified in the field data? If they were identified, how were they identified?
Channels subjected to mass wasting were not excluded from the sampling, however,
Mass wasting is addressed in the field form and Last Fish/Last Habitat points within
these drainages could be easily eliminated. It is possible that some drainages whose
geomorphology has been changed over time may have been missed during the survey process.

6) In situations where surface flows ended, did samplers make a determination as to
whether there was a break in channel gradient or other feature (headwater lake or
retland) that would cause surface flow to re-emerge up-stream?

Yes
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\

7} In situations where last fish was determined to be below a culvert,

information recorded?
Culvert barriers were noted on the field form and in the database.

Where these situations discarded from the dataset?

No
Were these situations uniquely cocded so that these data points could be easily pulled out

of the dataset? These situations are not uniquely coded, however, this data can be
extracted from the dataset in the database if a culvert barrier was identified.

how was this

Was the last habitat protocol applied above the culvert? Yes
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)} Validation of Field Data.

1) Has the any of the data in this dataset been subjected to replicate sampling or
verification, either within the same year or in a different year? If the replicate
sample 1s in a different dataset, describe the location of this dataset. (Replicate
sampling is not a reguirement for dataset consideration.)

YES or NO__ X Yes

If yes, please explain how the duplicate samples can be found in the dataset,
or where to find the replicate dataset if they are not included in this

dataset.

Replicate samples where not systematically duplicated, however, occasional
duplication occurred while conducting culvert assessments or upon reguest.
The replicate dataset is attached or following the original dataset on the

raw data forms.

If yes, Did comparisons with the replicate dataset raise any concerns?

Please explain.
Yes, occasionally a last fish point was noted at a higher elevation.

) E] Data
anagement .

1) Attach

sample of field data sheet.
2) where is the raw (paper copy) data or paper map being kept?

At the Washington Trout Office

3} In what structure is the electronic data being kept (spreadsheet, tabular database,
G3IS}? Describe the software, inecluding the version of the software. If none, write

“nene! .
Microsoft Access 2000 Table.

4) Attach details of data fields and data codes used in the electronic database.

DETAILED ITEM DEFINITION AND CODE EXPLANATION

ITEM: Twp
FORMAT: TYPE: CHARACTER; LENGTH: 8

DESCEIPTION: TOWNSHIP AND RANGE THE POINT IS IN. EXAMPLES: TL1S5ROSW; TO4R1S5E
(NOTE: THE USE OF "N" (NORTH) IS NOT NECESSARY. THIS FORMAT COMPLIES

WITH DNR DATA STANDARD FOR TOWNSHIP/RANGE). IF THE TOWNSHIP IS5 A "HALF
TOWNSHIP, THEN PLACE THE "5" ON THE END (E.G., T33%R41ES)
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ITEM: Sect
FORMAT: TYPE: CHARACTER; LENGTH 2
DESCRIPTION:

THE TOWNSHIP SECTION THAT THE POINT IS IN. EXAMPLES: ©O5, 01, 15, 3Z2.
(NOTE: PLEASE ADD THE ZERO (0) BEFORE A ONE DIGIT NUMBER) .

ITEM: Survey no
FORMAT: TYPE: CHARACTER; LENGTH: 8
DESCRIPTION:

UNIQUE CODE FOR A PARTICULAR SURVEY OR HYDRO UPDATE MAP.
(EXAMPLES: HULl2, S5W23, WT23).

ITEM: Pt_id
FORMAT: TYPE: NUMERICAL, LENGTH 4

DESCRIPTION: USER-DEFINED PCINT IDENTIFICATION NUMBER; WE SUGGEST THAT THE USER
NUMBER THE POQINTS INCREMENTALLY WITHIN A SPECIFIC SURVEY, SURVEY FORM OR HYDRO
UPATE FORM.

ITEMS: SPONSOR
FCEMAT: TYPE: CHARACTER, LENGTH: 1&

DESCRIPTICHN: THE NAME OF AGENCY, GROUP, TRIEE OR COMPANY THAT IS CONDUCTING
THE SURVEY. (EXAMPLES: WEYCO; DNE; WATROUT; WF&W; ETC.)

ITEMS: Date
FORMAT: TYPE: DATE: YYYYMMDD, LENGTH: B
DESCRIPTION: DATE THE SURVEY WAS CONDUCTED.

Note: spreadsheets and info may use a different date format.
Please check and make sure any arcview conversions conform to above format.

THE FOLLOWING ITEMS (FIELDS) HAVE CODES AND CODE DESCRIPTIONS

ITEM: Protocol

FORMAT: TYPE: CHARACTER, LENGTH 4
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DESCRIPTION: PROTQCOL OQF FISH SURVEY

CODE CODE DESCRIPTION

LFH LAST FISH HABITAT

LF LAST FISH

LS LAST SALMONID

FRE FRE-EMERGENCY RULE PROTOCCLS
TUNE. UNENOWLN

ITEM: PL_type
FORMAT: TYPE: CHARACTER, LENGTH: 4

DESCRIPTION: THE TYPE OF PQINT REPRESENTED UNDER THE SPECIFIED PROTOCOL.

CODE CODE DESCRIPTION
LFH LAST FISH HABITAT
LF LAST FISH

Ls LAST SALMONID

ITEM: BEnd type

FORMAT: TYPE: CHARACTER, LENGTH: 2

DESCRIFTION: FPHYSICAL PLACEMENT OF POINT (MEEDED FOR MODELING PURPOSES) .

CODE CODE DESCRIPTION
n MID-CHRNNEL END OF HABITAT
B CONFLUENCE POINT (NON-FISH-BEARING STREAM LATERALLHY

INTERSECTING A FISH-BEARING STREAM)

c TREIBUTARY JUNCTICN (TWC OFR MOREE NON FISH-BEARING STREEAMS
JOIN TO FORM A FISH-BEARING STREAM

ITEM: End type
TITLE: EHD TYPE OF FISH POINT

FORMAT: TYPE: NUMBER; LENGTH: 2
DESCRIPTION: THE REASON FOE THE PLACEMENT OF END POINT.
CODE CODE DESCRIFPTION

1 NATURAL END (BND TYPE B,C OR SIZE RELATED, (WIDTH/BASIN SIZE)
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2 GRADIENT RELATED (e.g., WATER FALLS)
3 LARGE WOODY DEBRIS (LWD}

4 ROAD CULVERT

5 MASS WASTING EVENT (LANDSLIDE)

& EEAVER DAM or other HON-PERMANENT DAM
7 OTHER DAM (FERMANENT)

B WATER QUALITY LIMITER

9 NONE

10 UNFHOWH

ITEM: Det_ met

FORMAT: TYPE: NUMBER; LENGTH: 2

DESCRIPTION: METHOD USED TC DETECT POINT

CODE CODE DESCRIPTION

1 ELECTRO-SHOCKING

2 DAY SHORKELING

3 WIGHT SNOREKELING

4 VISUAL OBSERVATION

ITEM: Comment
FORMAT: TYPE: CHARACTER, LENGTH: &0

DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABOUT THE DATA POINT
OVER AND RBOVE THE CODING INFORMATIONS)

ITEM: Comment

FORMAT: TYPE: CHARACTER, LENGTH: &0
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| DESCRIPTION: FIELD FOR INPUTTING ANY IMPORTANT INFORMATION ABCOUT THE DATA POINT
OVER AND ABOVE THE CODING INFORMATION
5] Where is the electronic copy being kept?

On Washington Trout’s Document Server,






Curriculum Vitae

Stephen C. Conroy, Ph.D

Address: 10624 165th St.
Renton WA 98055

Telephone: (425) 277 7868 (home)
(425) 788 1167 (work)

email: watrout@eskimo.com
Undergraduate Degree: B.Sc. with Honours, 1980. University of Aberdeen,
Scotland, UK. Major: Biochemistry

Graduate Degree: Ph.D. 1984. University of Aberdeen, Scotland, U.K.
Field of study: Enzymology

Employment History:
University of Aberdeen, Scotland, U.K. Research Assistant. 1980-1984

University of Colorado, Deaver, CO. Research Fellow. 1984-1985

Case Western Reserve University, Research Associate. 1985-1987

Cleveland, OH.

University of Washington, Seattle, WA. Senior Fellow. 1987-1992

Fred Hutchinson Cancer Research Center,  Staff Scientist 1992-1995

Seartle, WA.

Washington Trout, Duvall WA. Science/Research 1996-present
Director

Editorial Positions

Manuscript reviewer, "The Journal of Biological Chemistry” 1985-1987.
Manuscript reviewer, "Biochemi 1987-1994.
Manuscript reviewer, "Washington Trout Report" 1996-present

Grant Awards

Weiss Creek Restoration and Deer Creek Stream Typing. $300,000 from Washington
Jobs For The Environment Program (JFE 9809)

North Fork Stillaguamish Engineered Log Jam Project. $160, 127 from Washington
Department of Fish & Wildlife.



Griffin Creek Restoration. $49,600 from National Fish and Wildlife Foundaton.

Skykomish Culvert Inventory & Analysis. $44,500 from Washington Department of
Transportation.

Weiss Creek Demonstration Project. $40,000 from Snohomish Watershed Basin Work
Group.

Salmonid habitat identification/stream typing project. $33,200 from King County Water
Quality Block Grant.

Stream Typing and Culvert Analysis. $30,000 from the Bullitt Foundation.
Stream Typing and Culvert Analysis. $10,000 from the General Services Foundation.

-

Stream Typing and Culvert Analysis. $10,000 from the Horizons Foundation.
Stream Typing and Culvert Analysis. $5,000 from The Trout and Salmon Foundation.

Cherry Creck Riparian Restoration. $3,000 from Stilly-Snohomish Regional Fisheries
Enhancement Group.

Tolt steelhead molecular genetics project. $250 from Puget Sound Flyfishers
Tolt summer steelhead monitoring project. $250 from Puget Sound Flyfishers

Typical Responsibilities

Supervised up to eight field biologists performing stream typing across the Western
ar:JdedzLowcr Columbia. Obtained grants and contracts for stream typing and
in-stream restoration projec blished technical reports, supervised budgetary
requirements, participated in Iglﬁw technical committees. Taught stream typing courses to
TFW partners and consultants. Participated in snorkel surveys and electrofishing surveys.
Expenenced in non-lethal tissue sampling from fish for DNA analysis.
Coordinated culvert inventory and mal:.ims ?I'OJEIS, analyzed dam. maintained databases
and prioritized projects for restoration. Participated in formal training courses regarding
culvert assessments and helped refine class materials and content.
Project manager for in-stream restoration in Weiss Creek and Griffin Creek. Projects
involve permut acquisition, channel construction, LWD placement, riparian planting and
n;‘f!l!!dns. and public outreach and education. Delivered oral and written reports to grantors
agencies.

Published Essays (Fisheries/Ecology)
Conroy, S.C. "Genetic Diversity in Salmonidae” The Osprey, 12: 5 (1991).
Conroy, S.C. Habitat Lost and Found; Part 1. Washington Trout Report (1996)

Conroy, S.C. Molecular Biology Comes to the Tolt. Washington Trout Report (1996)
Conroy, S.C. Habitat Lost and Found; Part 2. Washington Trout Report (1997)



Conroy, S.C. Stream Typing. Northwest Fishing Holes, (1996)
Conroy, S.C. Atlantic Salmon; Friend or Foe? Northwest Fishing Holes, (1997)

Conroy, S.C. Genetic Diversity in Salmon. Washington Wildlife Magazine, volume I, i
number II, 1997

Conroy, S.C. Habitat Identification and Development: The Need For Streamside Buffer
Zones. Washington Trout Technical Report TR-98-1 (1998).

Scientific Publications (Peer Reviewed)

Conroy, 8.C.; Adams, B.; Pain, R.H.; Fothergill, L.A. "3-Phosphoglycerate Kinase
E}:ﬂ?s I?lv “M;l;nity Elution has Tightly Bound 3-Phosphoglycerate.” FEBS Letts, 128

Dobson, M.J.; Tuite, M.F.; Roberts, N.A.; Kingsman, A.J.; Perkins, R.E.; Conroy,
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Saccharomyces cerevissiae." Nucleic Acids Research 1) 2625-2637 (1982).

Watson, H.C.; Walker, N.; Shaw, P.J.; Bryant, T.N.; Wendell, P.; Fothergill, L.A.;
Perkins, R.E.; Conroy, S.C.; Dobson, M.J.; Tuite, M.F.; Kingsman, A J.; Kingsman,
S.M. "Sequence and Structure of Yeast 3-Phosphoglycerate Kinase." EMBO 1 1635-
1640 (1982)

Conroy, S.C. "Sequence, Structure and Activity of Yeast 3-Phosphoglycerate Kinase"
Ph.D Thesis, University of Aberdeen, Scotand, U.K. (1933).

Perkins, R.E.; Conroy, S.C.; Dunbar, B.; Fothergill, L.A.; Tuite, M.F.; Dobson, M.J.;
Kingsman, 5.M.; Kingsman, A.J. "The Complete Amino Acid Sequence of Yeast 3-
Phosphoglycerate Kinase" Biochemical J. 211 199-218 (1983).

Conroy, S.C.; Dever, T.E.; Owens, C.L.; and Merrick, W.C. “Characterization of the
46,000-Dalton Subunit of eIF-4F." Arch. Biochem. Biophys. 282 363-371 (1990)

Merrick, W.C.; Dever, T.E.; Kinzy, T.G.; Conroy, S.C.; Cavallius, J.; Owens, C.L.
"Characterization of Protein Synthesis Factors from Rabbit Reticuloctyes." Biochimica et
Biophysica Acta 1050 235-240 (1990).

Hagen, F.S.; Arguelles, C.; Sui, L.; Zhang, W.; Seidel, P.R.; Conroy, S.C.; Petra, P.H.
“Construction of a Full-Length cDNA for the Sex Steroid Binding Protein of Human
Plasma or Androgen Binding Protein of Human Testis (SBP/ABP or SHBG/ABP).

Ex ion and Preliminary terization of the Recombinant Protein.” FEBS Letts.

299 23-27 (1992).

Conroy, 5.C., Hart, C.E., Perez-Reyes, N., Giachelli, CM., Schwartz, S.M.,
McDougall, J.K. "Characterization of Human Aortic Smooth Muscle Cells Expmssing
HPV16 Open Reading Frames." American J. of Pathology, 147 753-762 (1995).

Conroy, §.C., Morales, T.H., Stuart, K. "Partial Purification and Characterization of a
Terminal Uridyl Transferase from Leishmania tarantolae." Manuscript in preparation.



Bonin, L, Tedford, K., Perez-Reyes, N., McDougall, J.K. & Conroy, S.C. "Gene
expression in extended life-span human smooth muscle cells derived from atherosclerotic

plaque.” In press.

Contributed Papers

Conroy, S.C. “Binding of Substrate to 3-Phosphoglycerate Kinase.”
Scottish Protein Society, Aberdeen, Scotland. 1982.

Conroy,S.C. “Sequence, structure and Activity of 3-Phosphoglycerate Kinase™ Scottish
Protein Society, Stirling, Scotland. 1983.

Merrick, W.C.; Conroy, S.C.; Dever, T.E.; Brabanec, A.M.; and Owens, C.L.. “Protein
Synthesis Factors That Interact With RNA And Nucleotides.” FASEB J 1988,

Washington, D.C.

Perez-Reyes, N., Conroy, S.C., Halpert, C.L., Smith, P.P., Benditt, E.P., McDougall,
JK. "Immortalization of Primary Human Smooth Muscle Cells." FASEB J §:A1032,

1992.

Conroy, S.C., Hart, C.E., Perez-Reyes, N., McDougall, J.K. "Phenotypic
Characterization of Immortalized Vascular Smooth Muscle Cells." FASEB J 7:A758,

1993,

Scatena, M., Conroy, 8.C., Tedford, K. & McDougall, J.K. "Increased ubiquitin
T;Brgmn in human atherosclerotic plaque-derived smooth muscle cells." FASEB J.

Conroy, 5.C. "Habitat Lost and Found" 1st Annual Wildlife Congress. Washington
Department of Fish and Wildlife. January 1997.



Experience:

1994-Present

1992-Present

Mary Lou White
2905 Birchwood
Bellingham, WA 98225
(360) 671-8839 ..

Field Biologist/Project Manager
Washington Trout « Duvall, Washington

= Crew leader and field biologist for fish habitat assessments,
stream typing, scientific data collection, culvert assessments,
riparian planting and monitoring, 1994-present.

+ Project manager for culvert replacement, stream channel
mmpr?ﬂnn. road a.bandnmr:r;g and riparian revegetation grant
projects in 1996 & 1997; combined worth of grants
over $500,000. Supervised 30 people, including five contractors
wnrhng simu]linnmmly on six road abandonment and three
restoration projects.

+ Additional responsibilities include the following: (1) documenting
and entering data; (2) preparing contracts; (3) obtaining permits;
(4) writing quarterly and final reports; (5) instructing restoration
and culvert assessment workshops.

Owner/Hydrologic Technician & Environmental
Consultant + Bellingham, Washington

Representative clients: Washington Trout, Water Resource
Consulting, Puget Power, Joanne Greenberg (N-SEA).

Assist hydrologic consultants in gathering, documenting and
presenting information for impending watershed projects.

= Determine flow line estimates for application in determining time-
of concentration.

+ Research private landowner water rights.

« Using §.C.S. method, time-of-concentration and curve number
assignments, calculate runoff flow from an urban watershed.

« Utilize aerial photos to determine land use activities.

+ Measure lateral movemnent of channels based on aerial photo
interpretation.

« Planimeter or digitize basins and sub-basins.

« Use maps, Quattro Pro, Excel, WordPerfect, Microsoft Word, or
R-base, to document data or assemble reports.

+ Conducted Wellhead Protection Program for Everson, WA.



1991-1992

1989-1990

1984-1989

+ Fisheries Technician = Center for Soeamside Studies «
University of Washington, Seattle, Washington.

» Timber/Fish/Wildlife ambient monitoring; collected data on
stream discharge, bankfull width and depth, gradient, fish habitat,
mass wasting, valley bottorn and riparian characteristics.

+ Established photo points for long-term monitoring of stream
channel changes.

» Used scantron for data documentation.

Hydrol echnician « U.S.F.S. Mount Baker Ranger
? ogod:m Woolley, WA.

» Assisted in layout and preparation of watershed/fisheries habitat
improvement projects; monitored completed projects by recording
graphics and establishing photo points.

+ Created a stream file monitoring guide.

L =

» Assisted in spotted owl surveys.

Forestry Technician + U.S.F.S. Fernan Ranger District » Coeur
d’Alene, Idaho.

« Project supervisor - Fish habitat improvement structure
installations; watershed inventories; coring and embeddedness
surveys.

« Inventoried system and non-system roads; drainage map
with culvert and road erosion site locations; ted problems
and prescribed solutions.

+ Armanged and assembled district watershed atlas for 62 stream
drainages.

+ Collected water samples and stream flow measurements;
electrofished and snorkeled.

+ Created a Future Fish Habitat Improvement Guide.

+ Conducted field studies and documented data for fish habitat, elk
hmwse,pl.lmed woodpecker range management and watershed
I.I'IVBII'IZGI'I.ES

+ Assembled historical information for G.LS. input.
+ Served on initial attack crew for wild fire suppression.



Skills:
« Computer: Microsoft Word, WordPerfect, Excel, Quattro Pro
and Quicken.

« Habitat Assessments: All modules of TFW methodology, or
Hankin & Reeves. TFW quality assurance qualified.

+ Stream typing: DNR certified.

+ Surveying: Stream profiles (longitudinal or cross section),
culvert assessments, or road abandonment.

+ Aerial Photo Interpretation.

+ Equipment: Compass, clinometer, planimeter, McNeil sampler,
electroshocker, increment borer, flow meter.

Training:
» Timber Fish Wildlife Ambient Monitoring Wotkshops 1994-97
« Stream Typing Emergency Ruling workshop, DNR 1997
* 319 Grant Request Workshop, 1997

Culvert College, Washington Trout, 1995

CPR, 1993, 1994

Effective management, U.5.F.S. 1988

» Defensive Driving - U.S.F.S. 1984-89

» Baci to Basics - Compass & First Aid Training, 1989

« Fire Suppression & Saw Training, 1984, 1985.

[ ]

Awards:

* Recognized for significant contribution to the success of the Mt.
1989 Fﬁdﬂw N -
season.

= Awarded Certificate of Merit and Cash Award for extra effort and
mnl:lc attiude in data base input and maintenance of fisherics,
database on Fernan District and for outstanding effort and
high quality road condition inventories and work on the watershed

road inventory database.



Education:

June 1994 Bachelor of Science
Western Washington Univeristy, Bellingham, WA
Major: Watershed Studies; Minor: Biology.

May 1979 Associate of Arts
Lincoln Land Community College, Springfield, IL.

Relevant courses:
Water resources, soils, stream ecology, hydrology, water quality,

fluvial geomerphology, ichthyology, watershed management,
limnology, entomology, botany, biometrics and biology.

References:

Kurt Beardslee, Executive Director
Washington Trout, Duvall, WA (425) 788-1167

Steve Conroy, Ph.D. Science/Research Director
Washington Trout, Duvall, WA (425) 78-1167

Karen F. Welch, M.S., or Peter Willing, Ph.D., Hydrologist
Water Resource Consultants
1903 Broadway, Bellingham, WA (360) 734-1445

Rol:nn Sanders, Hydrologist
ympic National Forest, 1835 Black Lake Blvd. SW, Olympia,

WA {gﬁﬂ} 956-2433
Ed Lider, Fisheries Biologist
mﬁmgﬂ District, Coeur d'Alene, Idaho (208) 752-1221,

Caroline Hidy, Fisheries Biologist
2695 Highway 200, Box 212
Trout Creek, MT 59874, (406) 599-2714.



Education:

Teaching
Experience

Work History

Skills

David Crabb

17425 Turtle Lane

Bow, WA 98232
phone: (360) 724-4902

Master of Science in Geography with Planning
Western Washington University, Bellingham, Washington 1985.

Secondary Teacher Certification (Social Studies)
Western Washington University, 1982

Fifth Year History, San Diego State University, San Diego CA, 1973
Bachelor of Arts in History, Grove City College, Grove City PA, 1971
Graduate Teaching Assistant in Physical and Human Geography,
Western Washington University, Bellingham, WA 1984-1985

Substitute Teacher grades 7-12 in Sedro-Wooley, Burlington-Edison,
Mt. Vernon and Arlington school districts 1982-83

1994-present: Washington Trout, Cuvall, WA. Watershed
analysis water typing, fish habitat restoration, riparian protection and
revegetation.

1976-present: Forest Contractor, providing tree planting and inventory
survey skills for reforestation, forest management plans.

1977-1978: Scott Paper Company, Hamilton, WA . Reforestation, pre-
commercial thinning.

1974: Whatcom Falls Park Fish Hatchery, Bellingham, WA. Hatchery
maintenance, landscaping and rockeries.

All aspects of reforestation, crew leadeership and training, culvert analysis,
stream typing, rockeries.



Training Culvert assessment, water typing methodology, electrofishing, habitat
surveying, spawning surveys, riparian revegetation, salmonid
identification.

Personal Data Bom 1949, married, two children, health excellent, take pleasure in all
family-oriented activities, especially backpacking and camping, gardening
and basketball. Interested in reading and stewardship of the environment.



Bill McMillan

Perhaps best known as an author and master of fishing for steclhead out using dry
lines, Bill McMillan has devoted the greater part of a lifetime to fishing Northwestern nivers
nnds!:.m‘ng the enchantment of the experience through the written word and public
speaking.

McMillan has authored numerous articles in Salmon Trout Steelheader magazine,
Wild Steelhead and Adlantic Salmon magazine, and many others. His book Dry Line
Steelhead has been described as “a graduate course in steelhead fly fishing.” Most
recently, McMillan spent two seasons on Russia’s Kamchatka Peninsula as resident camp
director for the joint Russian/American scientific expedition coordinated by the Wild
Salmon Foundation.

For 40 years, McMillan’s attention has been focused on the plight of wild
salmonids, particularly regarding competiion with hatchery-raised fish and the decline of
their habitat’s quality and availability. Concems he raised decades ago regarding threats to
wild salmonids have all been substantiated and vindicated. His extensive and precise field
{;umals have filled a gap in statistics that the Washington State Department of Fish &

ildlife never kept, and he is widely quoted in academic fisheries papers.

An intemationally esteemed author on conservation, fish, flyfishing and nature
topics, he served on the éiﬂ'urd Pinchot Forest's Spotted Owl Citizen's Advisory Board
from 1989-1990 and on the Washington Department of Wildlife’s Fishery Policy Task
Force from 1990-1993.

McMillan, a founding board member and past President who has served on
Washington Trout’s board for all but two years, studied fisheries, English and philosophy
at Clark College, Univcrsitt of Washington, Portland State and Central Washington.

He co-founded the Clark-Skamania Flyfishers in 1975 and initiated spawning surveys in
1979 and snorkel surveys in 1983 on several rivers in Southwest Washington. An early
and ardent conservationist, he has spent a lifetime advocating for the wild fish,



Education &
Training

Specialized
Training

Streamtyping
Experience

Frank Staller
16 Malone Hill Branch Road
Elma, Washington 98541
(360) 482-2960

St. Benedict's High School, Chicago, Illinois, 1974 diploma.

DeVry Institute of Technology, Chicago, Illinois, Electronics
Technician degree, 1976.

Grays Harbor College, Aberdeen, Washington, Environmental
Services Contracting Certificate 1996.

Northwest Indian Fisheries Commission, TFW Monitoring
Training Workshop, 1997.

Department of Natural Resources & Quinault Nation: DNR
?g;?m Typing Updated Rulings & Electroshocking Workshop,

Power Squadron boating course; U.S. Forest Service forest

fire training; defensive driving certificate; First Aid and CPR;
Hazmat Awareness Level; Swiftwater First Responder; Swiftwater
Boat Rescue; Wilderness Survival; Wilderness First Aid; Helicopter
I evacuation, safety and man-tracking, and culvert analysis.

Washington Trout, P.O. Box 402, Duvall, WA 98019
Scientific Field Technician: Three years of streamn surveying,
using maps and compass to report on condition of streams
related to fish presence, barriers and condition for re-typing
classification. I submitted reports and upgraded maps after
streamtyping. I also did culvert analysis on Type 3 waters.

I worked on road closure and culvert replacement projects,
operated pumps, assisted in surveying and stream monitoring.

Washington Department of Fish & Wildlife, Montesano:
Stream surveyor using maps and compass to collect information on
streams related to fish presence and barriers for stream type
verification.
Salf-aﬁluyad timber salvage contractor: Eight years subcontracting
cedar vaﬂg: through Weyerhaeuser and other private landowners
to salvage down and dead cedar logs for roofing material. [ran
chainsaw, graded blocks and partook in helicopter logging

ions. We cut down dead fir logs into cants with portable
chainsaw mill and flew them out with helicopter assistance.

Timber Faller: For six months I felled and bucked timber for private
landowners for partial and clear-cut operations.

Forestry technician for USDA Forest Service, Quinault, WA for
four nine-month seasons: set up logging areas by traversing
boundaries, surveyed for new roads, prepared profile surveys,
assisted in cruise plots and marked trees, plus assisted in transient



Volunteer
Activities

survey of national forest boundaries, placing section corner markers

and marking bearing trees.

mmmmMmu:mem.
in horticulture/landscaping, experience planting and thinning

trees, building and mamntaining the Quinault trail system plus two

years as electronic technician.
rHathuchh&RﬂCM.MV

Project, Washington Department of Fish Wlldhfe EIE
rulncaum project plus oak habitat mapping.



General
Summary

Streamtyping
Experience

Other
Experience

Education

References

Gregory Ericksen
2832 Pacific
Hoquiam, Washington 98550
360-533-2058

20 years' experience in positions requiring coordinated mental and
physical skills to productivity and safety.
Work y well in a teaming environment or with minimal

supervision. My varied work experiences indicate willingness and
ability to learn.

Washington Trout, Duvall, WA.: I have taught stream typing to
crews and TFW partners and participated in restoration projects
mr:ludmf road (:Eysmu. culvert surveys and replacement, and
co scientific data for Washington Trout and for Thomas
Travis Young, Olympia (consultant).

I have performed streamtyping for the Washington Department of
Na Resources, Olympic Peninsula Office, Aberdeen, WA, the
Department of Fish & Wildlife at Montesano, WA and stream typing
plus tree planting for Weyerhaeuser. I have more than three years'

experience in streamtyping,

Heavy equipment operator
Rigging operator
Mechanic

Carpenter

Supervisory
Watershed Restoration

Washington State University survey class, Adopt-A-Stream, Everett
WA.

Grays Harbor College, Aberdeen, Washington: Watershed
analysis/data collection.

DTmnunomemlRﬁnMWﬂth:ﬁﬁmﬂmchss.Forks,
WA.

Hoquiam High School, Hoquiam, Washington.
Available upon request.
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cience for a changing world

Historical Streamflow Daily Values Graph for
N.F. Stillaguamish R. Nr. Arlington, Wash. (12167000)
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Some stations have red data points. These represent days for which data were estimated, rather than recorded.
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Historical Streamflow Daily Values Graph for
North Fork Tolt River Near Carnation, Wash.
(12147500)

North Fork Tolt River Mear Carnation, Mash,
Station Number: 12147588
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(WRIA - 05)

Stillaguamish (Deer Creek / WRIA 050201)

Basin Discription — Washington trout crews surveyed all of the upper Deer Creek
Watershed owned by the United States Forest Service and a large portion of the middle
watershed owned primarily by Hancock Insurance company with intermittent parcels
owned by Washington Department of Natural Resources. The lower portion of the Deer
Cr. watershed owned by Washington department of Natural Resources, MRGC and
private landowners was water typed by Washington Trout Crews and Tulalip Tribes. The
water typing consolidation data submitted by Washington Trout does not include the
water typing data collected by the Tulalip Tribes. A very small portion of the watershed
< 5%, owned by Port Blakley was not water typed to my knowledge.

Deer Creek is a major salmonid spawning tributary of the NF Stillaguamish located north
of Hwy 530, near the town of Oso, Wa. The mainstem is approximately 24 miles long
with over 20 individual tributaries entering it. The middle and upper portions of the
watershed, composed primarily of the Higgins and Little Deer drainages are undeveloped
and could be considered unspoiled if not for the logging roads and clear-cuts evident
throughout the Little Deer drainage, which has been heavily logged, contributing to the
significant silt loading and flooding tendancies in the mainstem.

A collaborative watershed restoration effort has been ongoing in the North Fork since
1985 in response to a massive land slide in the Little Deer Watershed. This effort
includes state, federal, and local agencies, Indian tribes, conservation groups, educational
institutions, small and large private landowners and interested citizens.

A very narrow valley floor constricted by a canyon encompasses much of the lower five
miles of the watershed; the remaining 21 miles of mainstem valley bottom are narrow
with intermittent broad sections. In general, tributary gradients are steep, in the lower
reaches due to the ravine or canyon, and in the upper reaches due to mountain terrain,
The riparian areas, with the exception of the uppermost headwaters and areas influenced
by logging, are dominated by moderate to heavy forest cover composed of Douglas-fir,
western hemlock, silver fir, western red cedar and intermittent stands of old growth

spruce. .

Salmonid Utilization — Although the Washington Department of Fish and Wildlife was g
unaware of a cutthroat population in the Deer Creek Tributaries. Washington Trout
crews identified cutthroat (Oncorhynchus clarki), along with rainbow (Oncorhynchus
mykiss), coho (Oncorhynchus kisutch), and native char (Salvelinus malma, during their
surveys of the Deer Creek tributaries.



(WRIA - 05)

DEER CREEK DRAINAGE

This stream section covers the entire Deer Creck
drainage from its mountainous headwaters north of the Scil.
laguamish Valley downstream to irs confluence with the
Morth Fork Stillaguamish River at the town of Oso. It in.
cludes approximately 24 miles of mainstem stream plus 23
individual tribucaries adding a cotal of neady 36 additional
scream mules.

Stream Description

From its headwarers Deer Creck courses generally wese
about 16 miles, then souch 8 miles 1o irs confluence with the
North Fork. lts major eributaries are Higgins Creek and
Little Deer Creek. These, along with the majority of smaller
tributaries, exhibit steep gradient characreristics comman o
Mountain streams.

Throughourt the drainage che valley floor is quite narrow,
with only a few intermirtent broad sections. Adjacent hill.
sides rise quickly away from the streambed and, except
where logging has occurred, are densely forested Very nar.
row, ravine and somerimes canyon.like conditions predomi.
nate in the lower 5 miles. The upper watershed is almost
entirely undeveloped. The major portion of all cributaries
entering above mile 13, plus che remainder of upper Deer
Creek drainage above mile 17, are locaved within Mr, Baker
National Forest. Clear.cur logging is evident throughout
much of the upper drainage, and is especially heavy in the
Litle Deer Creek watershed Logging roads provide the
principal access chroughout most of the area, There are a few
rural residences in the lower reaches, with Oso the only
community development. The watershed receives relatively
heavy recreation use, espedally in the summer and early fall
moniths.

Scream gradient is moderately steep chroughout most of
the druinage, with some very steep secrions in the canyon
berween mile 1.5 and 50 A number of channel sections
exhibit flood plain characeristics, particularly where a some-
whuhuhvﬂerﬁmeﬁmlnmdlmchnﬂ:plil.
ting and extensive broad gravel riffies and gendy sloped
p:vdhucbuplﬁmum!’wmufm stream lengeh,
however, bottom composition is mainly boulder-strewn, in.
verspersed with rubble, and only a few riffle and patch gravel
sections. [n spite of apparent flooding effects, the major por.
tion of the channel appears quite smble. Seream widths

most of the upper drainage range from § to 12
yards. In the lower 1.5 miles, below the ravine and canyon.
like area, widths range from 12-20 yards MNarural, saable
stream banks prevail chroughout the drainage, most of them
relatively low earth cuts or boulder-strewn beaches. Seeep
slopes with some vertical walls exisc in the lower canyon sec.
tion. Except where logging has approached rhe immediace
stream bank, cover is moderate to dense, composed mainly
of conifers and mixed deciduous trees and underbrush.

Salmon Utilization

Deer Creek is accessible 1o anadromous fish runs nearly
w0 its headwaters. It serves spawning and rearing fall chi.
nook, spring chinook, and coho with some pink and an occa.
sional chum observed. Most eributaries provide relatively
short sccess, however, 2 number received heavy spawning

concentrations of coho. Since most of the tributaries are
quire small and provide limited rearing area, most salmon
juveniles spend the major portion of their fresh-water life in
Deer Creek proper.

Limiting Factors

One of the principal factors limiting salmon production
in the Deer Creek drainage is irs flash flooding rendency,
with consequential heavy sile loading of the stream. This
condirion is aggravared by extensive clear-cur logging prac-
tices in the upper watershed Sceep gradient conditions in
the lower canyon, pmicﬂ;'lr between miles 1.5 and 3, may
present ar |east a partial barnier o salmon migration,
ably Hﬂqmﬁﬁmmmmmﬁ
depasition existing over riffle areas in the lower 2 miles
would affect pink and chum the most. In the upper wat.
ershed, stream secrions exhibiting comsiderable channel
splicting have a definite lack of adequate shade and cover.
Also, during low summer flow periods, water in these
strerches tends o spread our, often forming potholes, trap-
p;ngmmk&hlmmn;mmm RM 17
may present obstacles to migration. Also, considerable log-
ging debns along the stream course could intermirtencly
creace barriers at some locations,

Beneficial Developments :
Mo facilities or programs have been undemaken in this
drainage area 1o specifically benefic salmon producrion.

Habitat Needs

A major requirement ro maintain fish production in this
section is o insure that forest logging activities are per-
formed in accordance with the Forest Practices Aa pro-
umn;themrﬂmhhmlnnﬂ deaning of
miles would be of con-

Stillaguamish — 501
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DEER CREEK DRAINAGE

Stillaguamish River Basin — WRIA 05

Stream Lecation Drainage

Number Stream Mame Of Mouth Length Area Salmon Use

0001 Stillaguamish River

0135 N. F. Siilloguamish R. Chin., Coho,

Pink, Chum

0173 Deer Creek RB-14.3 23.7 — Chin., Pink, Coho

0174 Unnamed RB-2.1 2.6 - Unknown

0175 Unnamed RB-4.3 1.8 -- Unknown

0174 Unnamed LB-4.4 1.9 - Coho

0178 Unnamed RB-8.2 1.4 - Unknown

0179 Unnamed RE-B.8 1.9 — Unknown
Unnamed Pond Outler-0.8 - =

0180 Unnomed LE-9.3 1.3 — Coho
Unnamed Lake Outler-1.3 - —

0181 Rick Creek LB-10.7 3.3 - Coho

0182 Unnamed LE-1.4 1.0 — Mone

0183 Unnamed RB-11.4 1.1 — Unknown

0184 Unnomed RB-11.8 1.7 - Unkrown

0185 Unnomed LB-12.8 2.4 - Coho

0184 Unnaomed RB-13.3 1.3 — Urknown

0187 Little Deer Cr. RB-13.9 6.0 - Coho

0188 Unnamed LB-2.1 1.4 — Mone

018% Unnamed LB-2.8 1.2 — MNone

0190 Unnamed RB-3.3 1.9 —_ MNone

0194 Unnamed LB-4.4 1.5 - Mone

0195 Unnamed LE-4.9 1.2 — MNone

0198 DeForest Creek RE-14.9 2.6 - Unkrown

0198 Unnamed LB-146.8 1.0 — Unknawn

0199 Higgins Creek LB-18.4 4.6 — Coho

0200 Unnamed RB-0.5 1.5 - Unknown

0201 Unnamed LB-0.8 1.6 - Unknéwn

0203 Unnamed RB-1.4 1.2 — tNone

0204 Unnamed RB-19.0 1.1 - Coho

0205 Unnamed LB-19.05 1.2 — Unknown

0207 Unnamed R8-20.9 1.2 - Unknown

0209 Unnamed LB-21.55 1.3 - Unknown

0210 Unnamed RE-22.1 1.4 — Unknown
Segelsen Lake Cutler-1.4 — —

Stillaguamish — 50
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(WRIA - 07)

SNOQUALMIE RIVER
Lower Mainstem

This drainage section includes the lower 12 miles of
Snoqualmie River from a few miles above Duvall down.
stream to the confluence with the Skykomish Buver (RM.
20 5). Eleven rributaries enter in this section, adding more
than 83 rotal stream miles. Principal aceess in this northwest
King southwest Snohomish counties section is provided by
State Highway 203 running south from Monroe.

Stream Description

From stream mile 120 the Snoqualmie River meanders
norrtheast approximacely five miles o Cherry Creek, then
northwest to the confluence with the kykomish River. Prin-
cipal rriburaries include Tuck, Cherry, 2nd Peoples creeks.

The Hat valley floor is rwo miles wide and is deared with
only occasional strips or small chickets of deaducus ees
and underbrush. The low, rolling hills bordenng the valley
are moderately steep-sloped with deciduous and some mixed
conifer cover. Land use 15 almost exclusively agriculmural
pasture land. Recreation use is heavy, consisting of both
hshing and hunting. The only communiry development is
Duvall; however, there are a few widely scamered rural resa-
dences within this section. Some logging ocours in the upper
Cherry Creek warershed.

Through this section, the Snoqualmie River is conrained
within a broad channel ranging from 30 to 45 yards during
fall months. The gradient is gende with a few nearly fAat
stretches. The channel meanders back and forth across che
valley, forming oxbows. Stream flow is sluggish in many
stretches, with numerous long, deep pools and slow-moving
glides predominacing. Stream botrom is primarily sand and
silt, with only a few shor, scacered gravel.riffle sections,
generally heavily silted. Most banks are moderately high,
sharply sloped earth curs, with a few genty sloped sand.
gravel beaches. Some bank protection work has taken place
at certuin locations wichin this scretch of river in the form of
artificial contour and rock riprap, cabled logs, and discarded
car bodies or other large debris to divert flow from easily
eroded banks.

Bank cover is sparse to moderately dense, consisting
almost entirely of intermittent serips or small chickers of de.
ciduous trees and underbrush. Iln many areas this growch
actually overhangs the banks, and with numerous logs and
accumulated debris extending out from the shore, provides
favorable protective cover for fish life.

Triburaries in cthis section exhibic gente to moderate
gradients over cheir lower reaches as chey course across the
valley floor. Their upper slopes, however, are quite steep and
generally offer limired access o salmon. Through their ac-
cessible reaches, most of chese streams conesin good pool-
rifle conditions within relacively narrow stream channels.
Streamn bortoms are predominantly gravel and sand over the
lower reaches, with gravel and some rubble marerials above,

. Triburary cover is usually moderate o dense growth of
mainly deciduous trees and underbrush.

Salmon Utilization
This lower Snoqualmie River section provides transpor.
tation for all salmon ucilizing the upper drainage, Chinook,

coho, pink, and chum salmon inhabit these waters. Only lim.
ited spawning habicac is available in the Snoqualmie; how.
ever, triburaries, including Cherry, Peoples, and Tuck creeks,
support good o excellent spawning populations. These trib.
vraries as well as chis secnion of mainstem river provide
important rearing habitar for juvenile salmon

Limiting Factors

One facror limiting salmon production is low summer
stream flow in some of the smaller tributaries. This restrices
rearing potential and, when continuing into the fall monchs,
can inhibit adule salmon access. One acuviry which could
potentially limir production is dear-cur logging over some
reaches of upper tnbutary drainages. Such logging can influ.
ence the productive capacity of sireams emerging from such
areas, as well as affea production in their drainagesbelow.
Another potential imiting condition involves water qualiry
throughout the lower mainstem Snoqualmie. The slow.
moving warer lacks cover and is more easily warmed, and
offers the potennal for concencraring pollutants thar could
severely affect che namural production capabilities. Occasion.
ally, heavy poaching acriviry occurs on adule salmon in some
of the smaller tributaries.

Beneficial Developments

Mo facilities or programs have been undertaken in this
drainage secrion 1o specifically benefic salmon production.
Occasionally, stream mainrenance activities involving re-
moval of minor jams are undertaken on small streams.

Habitat Needs

The major requirement o maintain salmon production
potenrial in chis section is to prorect the narural conditions
that presently exist, 1.e. narural stream cover, pool-riffie char.
acter, quantity and quality of stream gravel, good water
quality, erc. Restoration of narural stream cover where ic has
already been eliminared is highly desirable, particularly on
the tributary drainages.

PHOTO 07-19. Confluence of the Skykomish and Snoqualmie
Rivers.

Snohomish — &01
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SNOQUALMIE RIVER
Lower Mainstem
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SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Cobo
Pink, Chum
0219 Snoqualmie River LB-20.5 B84.55 &693.0 Chin., Coho,
Pink, Chum
0220 Ricci Creek LB-0.4 3.5 — {Coha)
0224 Unnomed RB-1.7 1.7 - Unknown
Crescent Loke Ouytler-0.35 — —
0227 Unnamead RB-2.9 1.9 - {Coho)
Drainage Dirch LB-0.2 -~ 2.1 - Unknown
0229 Pearson Eddy Creek LB-3.6 4,35 — Unknown
Long Loke Qutlet-1.0 - -
0233 Droinoge Ditch RB-3.85 ~ 1.3 = Unknown
0236 Peoples Creek RB-4.3 2.3 = Coho
0238 Unnamed (Duvall Cr) RB-5.7 1.5 = (Coha)
0240 Cherry Creek RB-6.7 = 9.9 - Chin,, Cohe,
-~ Pink, (Chum)
0241 Hanstead Creek RBEQ;S' 5. < 1.0 - Unknown
0242 Drainage Ditch 18-0, 7% " ~ 3.5 - Unknown
0243 N. Fk, Cherry Cr. RB-1.9 e 42 - Coha, (Pink),
% % (Chum)
0244 Unnamed RB-0.7 A 3 - (Coho)
Hars Swomp  Outlet-2.15 o e -
Unnamed Lk. Outlet-2.8 - -_
Unnamed Lk.  Outlet-3.1 - v—
Trestle Swamp Outlet-4.2 -
0245 Unnamed LB-2.5 10 & - Unknown
0248 Margaret Creek RE-4.7 5.1 - (Coho)
Margaret Lk. Outlet-1.55 - -
0250 Unnamed RB-2.0 2.4 - None
Roth's Sw. Outlet-0.45 — -
Unnomed Lk.  Outlet-1.35 - -
0252 Unnamed LB-2.2 1.3 -
King Loke Outler-5.1 — —
0254 Unnamed LB-5.2 1.6 -— Unknown
Unnamed Lk. Outlet-0.7 S '
Unnamed Lk. Outlet-0.85 - —
al Unnamed Lk. Outlet-1.15 - i
' Unnamed Lk. Outlet-1.6 = -
0257 Hannan Cr. RB-4.8 3.55 -_— {Coha)

Snohomish — &03



SNOQUALMIE RIVER — LOWER MAINSTEM
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mouth Length Area Salmon Use
Unnamed Lk. Outlet-2.65 - 3
Loke Hannan Outlet-3.55 — —
0262 Unnamed RBE-7.4 1.9 — MNone
0264 Unnamed RB-7.8 2.0 — [Cohao)
Cherry Lake Outlet-9.9 — -
0247 Tuck Creek LB-10.3 4,05 - Coho, {(Chum)
0268 Drainoge Ditch LB-0.4 -~ 1.1 — Unknown
Unnomed Lake Cutler-3.25 - -

(Cont, Snohomish 703)
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SNOQUALMIE RIVER — CARNATION AREA
snohomish River Basin — WRIA 07

ol Location Drainoge
Nome Of Mouth Length Area Salmon Use
"ﬂ oh River Chin., Coho,
Pink, Chum
B i River Chin., Coho,
. Pink, Chum
BP, . . Creek 18-13.35 1.65 =5 Unknown
; amed LB-15.1 1.05 — Unknawn
Craek LB-17.0 52 — Coho, (Chum)
; : Unnomed RB-0.55 0.7 — Unknown
F Drain. Ditch LB-0.25 -~ 146 — Unknown
Sikes Lake Outlet-0.7
g Ames Lake Outlet-3.5 - o
PHorris Creek RB-21.3 bas - Coho, (Chum)
B Unnomed Loke Outler-0.2 - -

} Stillwoter Cr. RB-1.11 1.1 - Coho
Unnamed RB-4.45 1.1 — Coho
Unnamed Lake Outler-4.1 — -

g Unnaomed Loke Qutlet-6.45 - -—
8% Tolt River RB-24.9 26.2 s Chin., Cohe,

1'.' Snchomish 803)
. Snohamish 1003)

Pink, (Chum)

Snchamith — 703
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LOWER TOLT RIVER

This section includes che lower 20 mules of Tolr Ruver
with nine tributaries, excluding the South Fork, providing
an sddinonal 13.2 stream miles The Tolr River originares
in the range of mountains incduding Mc. Index, Red Moun
tain, and Ms. Phelps cast of the Snoqualmie River, then
Aows southwest 1o its confluence with the Snoqualmie (R.M.
24.9) near the town of Carnation. The entire watershed bes
within King County and road access 1o the lower niver 15
provided by the Tolt River Road along the north bank, up-
stream from about six miles, and by che Bunker Road on che
south bank from rhe mourh o river maile 1 8. Seossel Creek is
the principal tributary and is accessible from rthe Tolt Truck
Trail The upper watershed will be discussed wich Map 901

Stream Description

The lower Tolt River includes the 9.0 miles below the
confluence of the Norh and South forks. Flows are con-
wrolled by the spillway releases from the Seartle Warer
Supply Reservoir on the South Fork. The peaks of the upper
watershed mountain range extend to 5,000.foot elevation
and drop rapidly from sceep canyon boulder zones 1o the 450
dooc elevation ncar the forks. The Tole River Valley
broadens below this point and becomes predominandy of
fioodway character. Seream wideh varies from 45 to 73 feer
above river mile 5.0 and extends to 90 feer in the lower
river, Channel splicting and overflow side channels occur
below river mile 4.0. Above river mile 5.0 the streambed is
comprised mostly of rubble and boulders with few parch
gravel areas. Flows are mostly of fast riffle character wich a
few rapids. Below river mile 5.0 the boctom composition
changes, with the screambed exhibiting rubble and gravel
with a few boulder.strewn sections. Proceeding downsrream
from R.M. 5.0 there are increasing sections of gravel riffles
and generally good pool.riffle balance.

Land use is confined 0 a few permanent small rural
farms in the lower 2 miles, with heavy recreational use up o
river mile 6.0 ar the end of che Tolt River Road. Some log-
ging occurs in the upper section near che forks. Scossel Creek
is the principal tributary providing 4.43 miles of accessible
stream. This tributary contains several reaches of beaver
ponds, There are 8 short cributaries thac also provide con-
siderable drainage runoff to this system. These contain good
shade cover and some secrions suicable for salmon produc.
tion.

Salmon Utilization

Chinook, coho, chum and pink inhabit the lower Tolt
River with chinook and coho ascending this entire secrion
and chum and pink utilizing the lower 4.0 miles, particu.
larly the channel splits and overflow channels. Coho ascend
all of the accessible portions of che tributaries, particularly
Stossel Creek and Langlois Creek.

Limiting Factors

Steep gradients, cascades and falls restrice some fish use
in the smaller unnamed triburaries, Gravel removal, particu.
larly in the lower river, has altered the streambed condirions.
Riprapping and other Aood control measures below river

mile 4.0 has tended 10 eliminate narural overflow channels
and construct the main channel in some cases. Cleared
iogged-off slopes in the upper warershed contribure 10 the
flash flooding and sifung in the basin. Large boulders in the
sreambed limit che spawning areas. The Searcle. Tole Water
Reservoir controls the flows from the South Fork, reducing
SUMMET fEaring Capacity

Beneficial Developments

A USGS gaging stanion, located about 0.5 mile down.
scream of the confluence of the South Fork, has continuously
recorded stream flow measurements from the Seartde Water
Reservour since 19352, Anocher USGS gaging station, with
records daring back to 1928, is locared near the mouch of
Scossel Creck Negotiations for minimum flow releases for
fish use were initiated in 1957 but have never been consum.
mated inco a formal agreement. Based on average fows of
200 cfs from September 15 0 June 1, and 125 ofs from June
1 10 Seprember 15, as measured below Scossel Creek, releases
from the Searrle Storage Dam would amount to 38 ¢fs in the
winter period and 245 ofs in the summer period. la cricical
water years, which occur one out of ten, the: reduction of
30% in chese quantities would be made in the monthly re.
lease schedule

Habitat Needs

A firm minimum fow agreement should be negotiated
through the Department of Ecology with Seactle Water
Department for Tolt River Reservoir releases for fish use.
Gravel removal operations in the lower Tolc River should be
prohibited as recruitment of gravel is minimal in chis river.

PHOTO 07-21. Set back levees on lower Tolt River allows the river
o meander.

Snohomish — 801
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LOWER TOLT RIVER
Snohomish River Basin — WRIA 07

Stream Location Drainage
Number Stream Name Of Mauth Length Areo Salmon Use
0012 Snohomish River Chin., Cohg,
Pink, Chum
0219 Snoquolmie River Chin., Coho,
Pink, Chum
0291 Talt River RB-24.9 26.2 — Chin., Coho,
Pink, (Chum)
0292 Langlois Creek 1B-0.85 185 - Coho
Unnamed Lk. Outler-0.7 - -
Unnomed Lk. Qutlet-1.4 — i
0294 Unnaomed RB-4.) 1.1 — (Chin), Coho
0295 Unnamed LB-5.8 1.1 - Unknown
0298 Unnamed RB-7.5 1.15 - (Caoho)
0300 Stossel Cr, RB-8.3 4.45 — Coho
Unnamed Lk. Outlet-0.8 — -
Unnamed Lk. Outler-1.2 - —
Unnamed Lk. Qutlet-1.56 -_ -—
Unnamed Lk, Outler-2.9 — —
Unnamed Lk. Qutlet-3.4 - -
= Unnamed Lk, Outlet-4.45 - —
0302 5. Fork Talt R, LB-8.8 16.8 - Chin., Coho
(See Snohomish 903)
Tolt R. cont. as @ mi. 8.81) - -
No. Fi. Tolt R.
{Cont. Snohomish 903)
!

Snohomish — 802



UPPER TOLT RIVER

This section covers the upper Tolt River basin. Above
the South Fork (R.M. 88) it conrinues as North Fork more
than 17 miles. Some 22 triburaries and 50 stream miles. The
South Fork is also abour 17 miles long, with |5 mbucaries
adding 30 stream miles. The area is located six miles 2asc of
Carnarion, in north.central King Counry. Access is wia log.
ging roads from the rown of Snoqualmie. The North Fork
and triburaries above R.M. 18 are within Snoqualmie Na-
tional Forest, Also, much of the area is managed us wa.
tershed by the City of Seartle

Stream Description

From the norhwesr slopes of Red Mountain the North
Fork fluws first northwese, then west abourt eighr mules, then
southwest nine miles to che South Fork confluence. The ondy
large tributary other than the South Fork i1s North Fork
Creek.

Ower its upper 6.7 miles the Morth Fork cuts through a
narrow, stecp-sloped valley. The upper three or so miles
haold dense conifer forest; the lower slopes mosdy clear.our,
Downstream from Titicaca Creek (R.M. 20.6) the valley
shallows and broadens for six miles, showing many clear-
curs and various stages of reforestation. The lower six miles
cut through deep ravine.canyon terrain, where most side
slopes are thickly forested. Similar mountain rerrain exises
over the South Fork, however, most slopes here hold dense
forest cover. Little development has occurred in che upper
drainage. Principal activiry is logging, with some recreation.

The North Fork's upper six miles are mostly steep, the
scream’s narrow channel holding some falls, numerous cas.
cades, a few short pool.riffie stretches. Widths range 2-6
yards, the bottom mainly boulder and rubble, little gravel

The gradienr over che next six miles is mosdy moderate.
Fall widths range 5.10 yards, with some channel splicting
There are a number of good pool-riffle stretches, with the
boctom being mainly rubble and gravel, and a few boulder
areas. Banks are moscly low earth or rock cuts, with a few
gravel.rubble beaches. Cover consists of pacches or surips of
mainly deciduous growth and some mixed conifer.

Over the next 3-4 miles, the ravine.canyon area presents
mostly steep gradieotr, with numerous falls, cascades, and
rapids, and only a few deep pools and shore riffles. One large
falls, exceeding 25 feet, is located abour RM. 10.8. Seream
widths above the falls range from 4 o 9 yards. The boccom is
mostly large rock and boulders, with some bedrock and 2
few rubble.patch gravel sererches.

The lower rwo mules of the reach present moderately
steep gradient, The channel remains confined, ranging 5-12
yards in width in the fall, exhibiring numerous cascades and
rapids, and occasional pools and shor riffies. The bortom is
boulder and rubble, with some patch gravel. Banks are steep
sloped, maintaining moderate o dense deciduous/conifer
cover where logging has not occurred.

The South Fock's upper three miles is steep gradient
scream, with conditions much the same as in the upper
Morch Fork. For rhe next three miles, the gradienc is moder-
ately steep, wich che stream presenting mostdly fasc riffles, a
few cascades, and some short pool.rifle stretches. Here, fall
widths range 3.9 yards, with the bartom compased mostly of
rubble and scarrered boulders, and some patch gravel areas.

Cover 15 mostly conifer nmbes, with some mixed deciduous
growth, Seattle’s South Fork Tolr Reservoir encompasses the
next 3.5 miles (RM. 85.120). A large falls is located juse
downsiream from the dam. Over the remaining eighs or so
miles the Sourh Fork presents moderately sieep to steep gra-
dient, with moscly fast riffles and some cascades, parcicularly
in a short canyon (R.M. 2.5.35), Steeamn widths range from
5 to 14 yards. Some deep pools. with a few shor riffles, exist
along this lower strerch, The botrom is mainly rubble and
boulders, with a few short gravel riffles and parch gravel
strips. The South Fork banks are generally sharp earth or
rock cuts holding dense cover, except for the lower river
stretches where clear.cur logging has cccurred.

Nearly all smaller triburaries exhibit steep mountain
stream character, with numerous cascades and rapids, and
mostly boulder and rubble bottoms.

Salmon Utilization

This section receives limited salmon use, some chinook
and coho ascending the North Fork abour 2 mile, the Sourch
Fork as far as eight miles. Chinook juveniles rear for a shont
time in these warers, coho having year.round habstacion,

Limiting Factors

Nartural salmon production limirations include rhe
North Fork and South Fork falls, plus the steep gradient re.
stricting spawning habitar wichin accessible stream reaches.
Additional facrors include low flows during crirical dry sea.
sons, and occasional heavy sileation from a South Fork slide.

Beneficial Developments

The only programs to benefit salmon production is a
minimum flow agreement with the City of Seanle o insure
against severe flow reductions.

Habitat Needs

Requirements o maincain producrion habitar include
preserving stream side cover, and maintaining stream condi.
tions in a near natural stare. Containment of the South Fork
slide would benefit the more productive areas downstream.

Snohamish — 901
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UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location Drainage
MNumber Stream Mame Of Mouth Length Area Salmon Use
0012 Snohomish River Chin., Cohe,
Pink, Chum
0219 Snoqualmie River Chin., Coho,
Pink, Chum
0291 Tolt River Chin., Coho,
Pink, {(Chum)
0302 5. Fork Tolt R. LE-8.8 6.8 - Chin., Coho
0305 Unnamed RB-5.3 4.5 - Unknown
0304 Unnamed RB-0.3 3.4 - Maone
Unnamed Outlet-2.3 — —
Lake
Unnamed Outlet-2.5 - —
Lake
0308 Unnamed RB-2.45 1.9 — MNane
Tolt-Seattla Outlet-8.4 — —_
Water Sup, Res.
0310 Unnamed RE-9.4 1.0 —_ MNone
0313 Unnamed LB-10.8 1.1 — MNone
1314 Unnamed LB-11.5 1.6 — MNone
0315 Unnamed RB-0.7 1.0 — Mone
0314 Phelps Cr. LB-12.3 2.2 - MNona
0320 Unnamed RB-12.9 1.0 — Mone
0323 Unnamed RB-14.5 1.0 - None
Tolt R, cont. as @ mi. 8.81 — 49.3
M. F. Tolr R.
0329 M. Fork Creek RB-9.7 4,1 7.53 Unknown
Unnamed Lake Outlet-2.85 - —
0331 Unnamed LE-3.0 2.8 - None
Unnamed Lake Outler-3.55 — —
0335 Unnamed RE-12.6 2.5 — Mone
0337 Yellow Creek RE-13.8 22 - None
0338 Unnamed RB-17.05 3.7 - MNone
0339 Unnamed RB-17.4 2.9 - None
0340 Unnamed RB-18.25 30 - Mane
0341 Unnamed RE-0.15 2.7 — None
Winter Laoke Outlet-1.35 — -
0342 Unnamed LB-18.7 1.2 - None
0343 Dry Creek RE-19.0 2.4 — None
0344 Unnamed LE-19.9 1.6 — None
0345 Unnamed Le-0.5 . 1.0 — MNone

Snohomish — #0



UPPER TOLT RIVER

Snohomish River Basin — WRIA 07

Stream Location

Number Stream Name Of Mouth Length Salmon Use

0348 Titacoco Creek LB-20.6 1.9 None
Lk. Titicoco Outler-1.9 =

0348 Unnomed LB-20.8 2.1 None

0350 Unnamed LE-21.9 1.2 None

0351 Unnomed RB-22.1 1.4 Mone

0352 Unnomed RB-22.6 1.1 None

0353 Unnomed R8-23.1 1.2 None

0354 Unnomed RB-23.39 1.4 None

0355 Titicoed Cr. LB-23.4 1.65 None
Titicoed Lk. Owtler-1.65 s

0358 Unnomed RB-23.55 1.1 None

Snchomish — P04




SNOQUALMIE RIVER
Tolt Area

Thirteen miles of main Snogualmie River are covered in
this section from Tole River upstream to Tokul Creek. plus
fourteen tributaries exclusive of the Raging River, providing
an addiunonal 31.0 stream miles. The principal rown in this
valley section is Fall Ciry located near the confluence of the
Raging River with the Snoqualmie River at mile 360. Ac
cess along this streech of river is by che Fall Ciry o Monroe
Scare Highway 203 on the east valley, and by the west valley
road which connects to the Redmond-Fall City Stare
Highway 322 two miles norchwest of Fall Ciry. Thus portion
of the Snogualmie River lies wirtun King Counry. The
Raging River will be presented in Map 1101

Stream Description

This section of the Snoqualmie River from niver mile
25.0 ar the mouth of the Tolt River upstiream to river mile
39.5 near Tokul Creek, about a mile below Snoqualmie
Falls, provides the Aoodway for the extensive mountainous
headwarers of this watershed above the falls, The Sno.
qualmie River winds in shallow bends downstream to river
mile 33.5, below which it forms extensive oxbows and z2ig-
zags across the valley floor in serpentine fashion downstream
to the town of Carnation. The wvalley averages sbour 1.3
miles in widch wich hillsides rising ro che 400.fooc elevation,
forming valley walls on eicher side. Many large side sloughs
formed by overflow waters are located in chis screach, with
the largest group locared on the east valley side berween
river mile 360 and 330 below Fall Ciry. The mainstem
Snoqualmie varies in width from 150 ro 400 feer, averaging
aboutr 250 feer over much of the distance. Gradienr is ex.
wremely shallow, descending from 100-foor elevarion o 53.
foor elevamon within chis 13.8 mile disrance, with only a
five-foot drop in the lower 6 miles. Below river mile 33.0 the
river becomes a slow, deep slough, confined within diked
banks with heavy mud and silc bottoms. Few parch gravel
shoreline bars are present even on inside curves. Long gravel
riffles wicth goo gravel composition occur berween river
mile 340 and 35.0. Above this point, the river again be.
comes deep and slow moving. Good wee cover with brush.
covered banks occurs throughour chis secrion. Land use is
essentially agriculrural and pasrural. Due to annual flooding
in the valley, there are only scartered rural homes.

Griffin Creek is a major tributary providing some 13
streamn miles of drainage. The creek ranges from 10 w0 25
feet in width with fair gravel composition. The average flow
from 20 years of record is 42.3 cfs. Many beaver dams and
swamps occur above stream mile 5.0 and much of the upper
warershed has been logged off. Many summer homes are lo-
cated on the lower stream.

Parterson Creek is 925 miles in leagech wich an addi.
rional 9.7 miles of rriburaries. Ir is a rypical lowland.cype
stream wich fair to good gravel, good pool.riffle balance and
excellent shade and cover. Average discharge for 19 years of
record is 32.2 cfs.

Salmon Utilization
Chinook, coho, chum and pink salmon utilize the main.
stem Snoqualmie within this secrion for transportation,

spawning and rearing. Chinook spawning s intense be.
rween river mile 34.0 and 35.0 with some chum and pink
utilizing this same area as well as the mourh of the Raging
River. Below R.M. 33.5 there is munimal spawning area
with only a few shoreline gravel sections, Coho unlize
mainly the tributaries, especally Griffin Creek, Parterson
Creek, Skunk Creek, and the lpwer accessible pormons of the
other small unnamed cributaries. In Griffin Creek the main
coho spawning occurs between RM. 30 and 5.1 ar the
outler of the lower swamp lake

Limiting Factors

Heavy snowmelts and runoffs from above Snoqualmie
Falls create heavy flooding in the valley. The [.90 road con-
struction on Snoqualmic Pass Highway causes heavy sile
loads in the lower river. Heavy deposits of silt and mud are
found throughout the deep, slow oxbows of the lower river.
Logging in the headwaters of Griffin Creek creates heavy
runoffl and gravel bed shifting in this stream, Steep gradiencs
and cascades of the small independent criburaries reduce the
streams to minimum salmon usage.

Beneficial Developments

No facilities or programs have been undertaken in chis
section to specifically benefir salmon producrion

Habitat Needs

Major requirements for maintaining the fish production
habitar in chis section include: developing roning laws pre.
venting construction of permanent buildings wichin the
flood plain; coordinating flood control activities wich King
County Flood Control; and the development of a good wa-
tershed management plan o presecve the enviconment.

pot ¥

PHOTO 07-22, Good chinook riffles on Snoqualmie River.
Snohomish — 1001



WM T | 3INIS

O FIuD A ey
Wil woang Ay
0
sbog woang Q-

himaoy ebossod yny [+

LINON vounng el

&= oy &£a

% swopr B %ﬂ
mg WoQ Jespeg .2
J“FH_l Wp0I%0D J.H_dul
..E Uy lgl

IVESTdNI - SHIIHEYE - 3TAVESYA

SI0ERNLS

paly HOL Sew 7
AlY 3INTVYNOONS )

e
_n.,.m.u__,...: "
%

> N
P
¢ T O

oy

£t




-

SNOQUALMIE RIVER — TOLT AREA

Snohomish River Basin — WRIA 07
Stream Location Droinage
Number Stream Name Of Mouth Length Area Salmon Use
0012 Snchomish River — Chin., Cohe,
Pink, Chum
0219 Snogualmie River 18-20.5 - Chin., Cohe,
Pink, Chum
0344 Griffin Creek RB-27.2 11.4 - Chin., Coho,
Pink, (Chum)
0364 Unnamed LB-2.9 1.75 - (Coho)
Unnamed Lk, Outlet-0.75 — —
Unnomed Lk. Outlet-1.75 —
0348 Unnamed LB-4.6 1.7 — (Coha)
Unnamed Lk. QOutlet-5.1 - —
0371 Eost Fork LB-6.6 3.3 - Coho
Unnamed Lk. Outler-0.9 - =
Unnomed Lk. Outler-2.6 — -
Hull Lake Outler-3.05 - —
Unnamed Lk. Outlet-3.3 —_ ..
Unnomed Lk. Outlet-6.75 - -
Unnamed Lk, Outlei-7.8 - -
Unnamed Lk. Outler-8.9 - -
Unnamed Lk. Outlet-11.0 - -
0376 Patterson Creek LB8-31.2 9.25 - Coha
0377 Unnomed RB-1.2 29 - Coho
0379 Unnamed LB-0.6 r2 - Unknown
0380 Unnamed RB-0.55 2 - Unknown
0382 Conyon Creek RB-2.0 2.1 - (Coho)
0383 Unnamed RB-4.5 13 = Unknown
Unnaomaed Loke Outler-9.25 — -
0384 Raging River LB-36.2 15.2 - Chin., Coho,
Pink, (Chum)
(See Snohomish 1103) /
0429 Unnamed RB-346.8 1.2 - Unknown
0430 Unnamed LB-37.45 1.4 — Unknown
0431 Unnamed LB-37.95 1.0 - Unknown
0434 Skunk Creek RB-38.64 1.4 - Coho
0435 Mud Creek Le-0.3 1.1 - {Coho)

{Cont. Snohomish 1303)

Snohomish — 1003
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