Integrated Status & Effectiveness Monitoring Program

Expansion of Existing Smolt Trapping Program and Steelhead Spawner Surveys

Draft Annual Report 2005

 BPA Project Number: 2003-017-00

Contract Number:  17447

Performance/Budget Period:  March 1st, 2005 – February 28th, 2006

Technical Contact: Andrew Murdoch

Team Leader, Project Manager

Washington Department of Fish and Wildlife

3515 Chelan Hwy

Wenatchee, WA 98801

(509) 664-31478

murdoarm@dwf.wa.gov
Contracting Contact: Ted Nelson

Contracting and Administrative Specialist

Washington Department of Fish and Wildlife

600 Capitol Way N

Olympia, WA. 98501-1091

Telephone (360) 902-2401

nelsotfn@dfw.wa.gov
Financial Contact: Marla Page  

Budget Specialist

Washington Department of Fish and Wildlife

600 Capitol Way N

Olympia, WA. 98501-1091

Telephone (360) 902-2748

pagemep@dfw.wa.gov
This report covers the activities conducted by the Washington Department of Fish and Wildlife (WDFW) as part of a larger project (#2003-017-00), the objective is to develop monitoring and evaluation programs in the Wenatchee, John Day, and South Fork Salmon River.  These programs are intended to be pilot subbasin-scale programs for status and trend monitoring for anadromous salmonids and their habitat and effectiveness monitoring for habitat restoration projects.  Specifically, WDFW was contracted to 1) estimate the total number of steelhead Oncorhynchus mykiss redds in selected streams within the Wenatchee subbasin by conducting index spawning ground counts, and 2) estimate the smolt production of spring Chinook O. tshawytscha salmon and steelhead for the Wenatchee subbasin.  Status and trend monitoring of the steelhead and spring Chinook populations in the Wenatchee subbasin has been focused on supplementation programs and their efficacy in increasing the number of naturally spawning adults.  An objective of this project was to increase not only the scope, but also the accuracy and precision of steelhead redd counts and smolt production estimates for the entire Wenatchee Subbasin.  

The WDFW began limited steelhead spawning surveys, funded by Chelan County Public Utility District, in the Wenatchee Subbasin in 2000.  Spawning ground surveys were conducted in streams selected for supplementation to determine the efficacy of a supplementation program in increasing the number of natural spawners.  This project was intended to expand the scope of the surveys to include all tributaries in the Wenatchee subbasin with a significant steelhead spawning population and ensure surveys are conducted on a weekly basis.

The Wenatchee subbasin has an extensive smolt monitoring program that has been increasing since 1993 (Table 1).  These programs were also conducted in selected streams and focused on supplementation programs of varying species.  Chelan County Public Utility District (CCPUD) funds a smolt monitoring project on the Chiwawa River targeting spring Chinook and on upper Wenatchee River (0.5 km below Lake Wenatchee) targeting sockeye O. nerka salmon.  More recently, the Washington State Salmon Recovery Funding Board (SRFB) and CCPUD funded a smolt monitoring program on the lower Wenatchee River (rkm 16) targeting spring Chinook and steelhead that began in 2000.

The limited scope of the upper Wenatchee smolt monitoring program (i.e., sockeye) prohibits estimating smolt production of other species (e.g. spring Chinook and steelhead) that spawn in the Little Wenatchee and White River watersheds (tributaries of Lake Wenatchee).  Furthermore, the trap efficiency at both the upper and lower Wenatchee River locations has been determined to be inadequate to provide smolt production estimates of steelhead and spring Chinook with the desired level of precision.  This project was intended to increase the trapping period of the upper Wenatchee smolt monitoring program to encompass the entire spring Chinook emigration period and provide an additional smolt trap and personnel (beginning in 2005) at each location to increase the capture efficiency and provide a higher level of precision.  

Table 1.  Current smolt trap locations within the Wenatchee subbasin.

	Trap Location
	Rkm
	Year started
	Funding Agency

	Lower Wenatchee – 2 traps
	16
	2000 & 2005*
	SRFB & CCPUD; BPA

	Upper Wenatchee – 2 traps
	90
	1997 & 2005*
	CCPUD; BPA

	Chiwawa River
	  1
	1993
	CCPUD

	Nason Creek
	  1
	2001**
	YN & BPA

	Peshastin Creek
	10
	2004**
	BPA




* Funded under this contact.                                                                                                             

** Proposed under this project but different contracts.

Project Area

The Wenatchee subbasin is located in north central Washington and drains a portion of the east slope of the Cascade Mountains.  The river flows in a generally southeasterly direction and flows into the Columbia River at rkm 781 (Andonaegui 2001).  The subbasin covers approximately 3,550 km2 with 383 km of major rivers and stream (Andonaegui 2001).  The Little Wenatchee and White Rivers flow into Lake Wenatchee the source of the Wenatchee River.  The Wenatchee River flows 90 km from Lake Wenatchee to the Columbia River.  Other major tributaries of the Wenatchee River include the Chiwawa, Nason, Icicle, and Peshastin Creek.  

The Wenatchee subbasin supports several runs of anadromous fish including spring Chinook, summer Chinook, sockeye, and summer steelhead.  Coho O. kisutch salmon were recently reintroduced into the Wenatchee subbasin, but is still heavily dependent on hatchery releases. All anadromous fish must migrate through seven hydroelectric projects located in the Columbia River.  Sockeye salmon only spawn in the White and Little Wenatchee rivers and summer Chinook only spawn in the mainstem Wenatchee River (Mosey and Murphy 2002).  Both steelhead and spring Chinook spawn in all the major tributaries of the Wenatchee River including the mainstem (Mosey and Murphy 2002).  Both spring Chinook and steelhead are listed as endangered under the Endangered Species Act.  Sockeye and summer Chinook are currently healthy and support commercial, tribal, and sport fisheries depending on escapement levels.      

Methods and Materials

Objective 1 – Conduct index spawning ground counts and estimate the total number of steelhead redds in selected streams within the Wenatchee Subbasin.

Steelhead spawning escapement of selected tributaries will be estimated using index area redds counts within known core-spawning areas as described in Hillman (2004) with weekly index-reach surveys and a single survey of larger reference reaches, which can be comprised of one or more index-reaches (Table 2).  BPA support for this monitoring beyond 2004 is conditioned, in part, upon BPA receiving an acceptable plan that clearly identifies the monitoring and analytical framework, timeframes (i.e., expected schedules across years), and collaborative contributions for data collection and analyses by partner entities. 

Comprehensive spawning ground surveys of index areas will be conducted weekly.  All redds within an index area will be individually flagged, georeferenced by GPS, and numbered sequentially.  A final survey will be conducted of the entire reach(s) at the end or after peak spawning if poor water conditions are expected.  All redds in each reach will be counted.  Marking redds is not required during the final survey.  A different surveyor should survey within the index area and count only redds that are visible.  An index expansion factor (IF) will be calculated by dividing the number of visible redds in the index by the total number of redds in the index area.
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The reach total (RT) will be calculated by expanding the number of redds in the non-index area by the proportion of visible redds in the index (i.e., index expansion factor) and adding the total number of redds found in the index area. 
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An estimate of the total number of redds (TR) in a selected stream will be calculated by summing the reach totals.
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Table 2.  Wenatchee subbasin spawning ground survey reaches and corresponding index areas.  Non-index areas are those areas that fall between or within the surveys reach that are not included in the index area. 

	Reach
	Index Area

	Wenatchee River

	Sleepy Hollow Br. to Lower Cashmere Br. (W2)
	Monitor boat ramp to Cashmere boat ramp

	Leavenworth Bridge to Icicle Road Bridge (W6)
	Leavenworth boat ramp to Icicle River

	Tumwater Dam to Tumwater Bridge (W8)
	Swiftwater boat ramp to Tumwater Bridge

	Tumwater Bridge to Plain (W9)
	Tumwater Bridge to Plain

	Plain to Lake Wenatchee (W10)
	Chiwawa pump station to Lake Wenatchee

	Peshastin Creek

	Mouth to Camas Creek (P1)
	Kings Bridge to Camas Creek

	Camas Creek to mouth of Scotty Creek (P2A)
	Ingalls Creek to Ruby Creek

	Camas Creek to mouth of Scotty Creek (P2)
	FR7320 to mouth of Shaser Cr.

	Ingalls Creek

	Mouth to Trailhead rm 1.0 (D1)
	Mouth to Trailhead rm 1.0

	Trailhead to Wilderness Boundary rm 1.5 (D2)
	Trailhead to Wilderness Boundary rm 1.5

	Chiwawa River

	Mouth to Grouse Creek (C1)
	Mouth to Road 62 Bridge rm 6.4

	Grouse Creek to Rock Creek (C2)
	Chikamin Creek to Log jam

	Clear Creek

	Mouth to HWY 22 (V1)
	Mouth to HWY 22 

	HWY 22 to Lower culvert rm 2.0 (V2)
	HWY 22 to Lower culvert

	Nason Creek

	Mouth to Kahler Creek Bridge (N1)
	Mouth to Swamp Creek

	HWY 2 Bridge to Lower R.R. Bridge (N3)
	Highway 2 Bridge to Merrit Bridge

	Lower R.R. Bridge to Whitepine Creek (N4)
	Rayrock to Church camp

	Icicle River

	Mouth to Hatchery (I1)
	Mouth to Hatchery

	Little Wenatchee River

	Mouth to Lost Creek (L2)
	Fish Weir to Lost Creek

	Lost Creek to Rainy Creek Bridge (L3)
	Lost Creek to Rainy Creek Bridge 

	White River

	Sears Cr. Bridge to Napeequa River (H2)
	Riprap bank to Napeequa River

	Napeequa River to mouth of Panther Creek (H3)
	Napeequa River to Grasshopper Meadows.

	Napeequa River

	Mouth to rm 1.0 (Q1)
	Mouth to rm 1.0


Objective 2 – Estimate the smolt production of spring Chinook salmon and steelhead for the Wenatchee Subbasin.

Smolt production will be estimated for spring Chinook salmon and steelhead from data collected at rotary smolt traps operated at two trapping locations (Figure 1).  Population estimates will be generated at subbasin (i.e., Wenatchee) and watershed scales (i.e., White and Little Wenatchee rivers).  These traps will be part of a comprehensive trapping program consisting of six traps located throughout the Wenatchee subbasin operated within the Project and/or by cooperating agencies funded outside of this Project.

Fish will be removed from the trap at a minimum every morning and placed in an anesthetic solution of MS-222.  Fish will be identified to species and counted.  Non-target species will be allowed to fully recover in fresh water prior to being released in an area of calm water downstream from the smolt trap.  Target species will be held in separate live boxes for use during mark/recapture efficiency trials conducted in the evening.

Fork length will be measured to the nearest millimeter and weight to the nearest 0.1 g.  A Fulton type condition factor (W105/FL3) will be calculated for all target species.  The degree of smoltification (parr, transitional, or smolt) will be assessed by visual examination.  Juvenile spring Chinook and steelhead will be classified as parr if parr marks are distinct, transitional if parr marks are not distinct, and smolts if parr marks were not visible and the fish exhibited a silvery appearance.

Mark/recapture efficiency trials will be conducted throughout the trapping season.  The frequency of mark/recapture trials is dependent on the number of fish captured (no less than 100) and the river discharge.  These trials will be conducted over the widest range of discharge possible (interval depends on trap location).  Fish for the mark/recapture trials will be marked by clipping the tip of either the upper or lower lobe of the caudal fin.  Fish will be placed in a live pen to recover for at least 8 h before being transported to the release site at least 1 km upstream of the trap.  Marked fish will be distributed across the width of the river and along approximately 100 m of the bank in pools or in calm pockets of water around boulders.  In the case of the upper Wenatchee River trap, marked fish will be transported and released into Lake Wenatchee.  Fish will be released between 1800 h and 2000 h.  All recaptures of marked fish typically occur within 48 h after each trial.  

The number fish that could be marked and released may limit the frequency with which trap efficiency trials will be conducted.  Emigration estimates will be calculated using estimated daily trap efficiency derived from the regression formula using trap efficiency (dependent variable) and discharge (independent variable).  

Trap efficiency will be calculated using the following formula:

Trap efficiency, Ei=Ri/MI,
where Ei is the trap efficiency during time period i; Mi is the number of marked fish released during time period i; and Ri is the number of marked fish recaptured during time period i.  

The number of fish captured will be expanded by the estimated daily trap efficiency (e) to estimate the daily number of fish migrating past the trap (Ni) using the following formula:

Estimated daily migration  =
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where Ni is the estimated number of fish passing the trap during time period i; Ci is the number of unmarked fish captured during time period i; and ei is the estimated trap efficiency for time period i based on the regression equation.  

The variance for the total daily number of fish migrating past the trap will be calculated using the following formulas:

Variance of daily migration estimate = 
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where Xi is the discharge for time period i, and n is the sample size.  If a relationship between discharge and trap efficiency was not present (i.e. P < 0.05; r2  0.5), a pooled trap efficiency was used to estimate daily emigration:

Pooled trap efficiency = 
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The daily emigration estimate will be calculated using the formula: 

Daily emigration estimate = 
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The variance for daily emigration estimates using the pooled trap efficiency will be calculated using the formula:

Variance for daily emigration estimate = 
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The total emigration estimate and confidence interval will be calculated using the following formulas:  

Total emigration estimate = 
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95% confidence interval = 
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Figure 1.  Location of the upper Wenatchee (Lake Wenatchee Trap) and lower Wenatchee River (Monitor Smolt Trap) smolt traps.
Results and Discussion

Objective 1 – Conduct index spawning ground counts and estimate the total number of steelhead redds in selected streams within the Wenatchee Subbasin.

In 2005, river conditions were similar to what was observed in 2003.  Extremely low snow pack and reduced precipitation in the spring, kept water levels lower than average, and conditions were relatively consistent throughout the survey period.  Spawning ground surveys were not conducted beyond the fourth week of May due to poor river conditions.  Steelhead began spawning during the first week of March in the Wenatchee River and progressed upstream as water temperatures increased.  Spawning was observed in water temperatures ranging from 3.7–10.3 oC.  Based on observations since 2000, most spawning activity appeared to begin once a mean daily stream temperature reached ~4.0oC.  Peak spawning in the Wenatchee River occurred the second week of April.  Steelhead spawning peaked in Nason Creek and the Chiwawa River the third week of April (Table 3).  

Table 3.  Summary of steelhead spawning ground index surveys in the Wenatchee River basin in 2005.

	Reach
	Survey Week of Index Area
	Reach

Total
	Expanded

# of

redds

	
	27
	6
	13
	20
	27
	3
	10
	17
	24
	1
	8
	16
	22
	
	

	
	Feb
	Mar
	Mar
	Mar
	Mar
	Apr
	Apr
	Apr
	Apr
	May
	May
	May
	May
	
	

	Wenatchee River

	W1
	
	
	
	
	
	
	
	
	
	
	
	4
	
	4
	8

	W2
	
	0
	0
	0
	1
	3
	
	2
	
	8
	
	2
	
	16
	18

	W3
	
	
	
	
	
	
	
	
	
	
	
	12
	
	12
	24

	W4
	
	
	
	
	
	
	
	
	
	
	
	
	
	0
	0

	W5
	
	
	
	
	
	
	
	
	
	
	
	2
	
	2
	5

	W6
	
	
	
	
	
	
	
	
	
	
	
	6
	
	6
	16

	W7
	
	
	
	
	
	
	
	
	
	
	
	
	
	0
	0

	W8
	
	0
	1
	3
	6
	2
	7
	18
	
	0
	1
	
	
	38
	40

	W9
	
	0
	2
	21
	6
	7
	84
	39
	
	23
	0
	
	
	182
	182

	W10
	
	2
	8
	12
	11
	12
	46
	43
	
	24
	5
	0
	
	163
	163

	Total
	
	2
	11
	36
	24
	24
	137
	102
	
	55
	6
	26
	
	423
	456

	Peshastin Creek

	P1
	
	
	0
	4
	6
	6
	2
	7
	1
	2
	
	6
	
	34
	47

	P2
	
	
	0
	1
	2
	2
	2
	5
	2
	5
	
	6
	
	25
	44

	Total
	
	
	0
	5
	8
	8
	4
	12
	3
	7
	
	12
	
	59
	91

	Chiwawa River

	C1
	
	
	1
	9
	9
	13
	18
	38
	
	4
	
	5
	
	97
	113

	C2
	
	
	
	
	
	
	0
	1
	
	0
	
	1
	
	2
	5

	C3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0

	C4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0

	C5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	1
	9
	9
	13
	18
	39
	
	4
	
	6
	
	99
	118


Table 3.  Continued.

	Reach
	Survey Week of Index Area
	Reach

Total
	Expanded

# of

redds

	
	27
	6
	13
	20
	27
	3
	10
	17
	24
	1
	8
	16
	22
	
	

	
	Feb
	Mar
	Mar
	Mar
	Mar
	Apr
	Apr
	Apr
	Apr
	May
	May
	May
	May
	
	

	Clear Creek

	V1
	
	0
	0
	0
	0
	0
	0
	0
	12
	0
	0
	0
	
	12
	12

	V2
	
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0
	0

	Total
	
	0
	0
	0
	0
	0
	0
	0
	12
	0
	0
	0
	
	12
	12

	Nason Creek

	N1
	
	0
	2
	6
	4
	9
	13
	7
	
	13
	11
	
	
	65
	76

	N2
	
	
	
	
	
	
	
	
	
	
	39
	
	
	39
	81

	N3
	
	0
	5
	4
	7
	13
	24
	26
	
	53
	19
	
	
	151
	195

	N4
	
	0
	0
	3
	1
	0
	3
	11
	
	8
	14
	
	
	40
	58

	Total
	
	0
	7
	13
	12
	22
	40
	44
	
	74
	83
	
	
	295
	410

	Little Wenatchee River

	L1
	
	
	
	
	
	
	
	0
	
	0
	0
	0
	0
	0
	0

	L2
	
	
	
	
	
	
	
	0
	
	0
	0
	0
	0
	0
	0

	Total
	
	
	
	
	
	
	
	0
	
	0
	0
	0
	0
	0
	0

	White River

	H2
	
	
	0
	0
	0
	0
	0
	1
	
	0
	0
	0
	0
	1
	1

	H3
	
	
	0
	0
	0
	0
	0
	0
	
	0
	0
	0
	1
	1
	1

	Total
	
	
	0
	0
	0
	0
	0
	1
	
	0
	0
	0
	1
	2
	2

	Icicle River

	Total
	0
	
	
	1
	
	1
	3
	3
	
	
	
	
	
	8
	8

	Wenatchee River Basin

	Total
	0
	2
	19
	64
	53
	68
	202
	201
	15
	140
	89
	54
	1
	898
	1,097


Chiwawa River

The total number of estimated steelhead redds in the Chiwawa River (including tributaries) was 162 or 161% increase compared to 2004 (Appendix A).  Due to record low flow conditions observed in 2005 during spawning, steelhead in the Chiwawa River Basin were confined primarily to the mainstem in reach C1 (Figure 2). In the Chiwawa River, spawning activity was not observed in low order streams until flows exceeded 1,200 cfs

Nason Creek 

Spawning in Nason Creek increased 224% between 2004 and 2005.  The estimated total number steelhead redds in Nason Creek was 412 (Appendix A).  The spawning distribution in 2005 was similar to that observed in 2004 (Figure 3).  The higher abundance of redds may be attributed to the increase in the number of hatchery steelhead released into Nason Creek in 2002 and 2003.  However, because hatchery steelhead released into Nason Creek were not adipose fin clipped the cause of the increase could not be confirmed.    

Wenatchee River

The number of redds estimated in the mainstem Wenatchee River (N = 456) increased 235% from 2004 to 2005 (Appendix A). Spawner distribution in the mainstem Wenatchee River was similar to that observed in 2004 (Figure 4).  Although a greater proportion (15.6%) and number of redds (N = 71) were estimated downstream of Tumwater Dam compared to 2004 (N = 3; 2.2%).  Excellent survey conditions (low and clear water) in 2005 may have increased surveyor redd detection ability in the lower reaches of the Wenatchee River.   

Peshastin Creek 

The estimated number of redds in the Peshastin Creek basin (N = 97) increased in a similar proportion as the rest of the Wenatchee Basin (185%; Appendix A).  The spawning distribution was confined to those areas below Ruby Creek until an increase in discharge allowed passage upstream (Figure 5).   

White and Little Wenatchee Rivers

Only two steelhead redds were found in the White River and none in the Little Wenatchee River (Appendix A; Figure 6).  Based on spawning ground surveys conducted between 2003 and 2005, few steelhead utilize spawning areas upstream of Lake Wenatchee.   
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Figure 2.  Steelhead spawning distribution in the Chiwawa River Basin in 2005.
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Figure 3.  Steelhead spawning distribution in the Nason Creek Basin in 2005.
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Figure 4.  Steelhead spawning distribution in the Wenatchee River in 2005.
[image: image15.jpg]



Figure 5.  Steelhead spawning distribution in the Peshastin Creek Basin in 2005.
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Figure 6.  Steelhead spawning distribution in the White River Basin in 2005.
Comparisons of Run and Spawner Escapement Estimates   

Run escapement was calculated at Tumwater Dam by counting fish observed on videotapes and during broodstock trapping (i.e., June through May).  The gender of steelhead was also recorded based on secondary sexual phenotypic characteristics (i.e., kype, body shape, and coloration).  The origin of steelhead could not be determined because hatchery steelhead were not adipose fin clipped.

In 2005, the number of steelhead above Tumwater Dam increased 33.4% over the 2004 run escapement (Table 4).  Spawning escapement estimates were calculated using the sex ratio calculated at Tumwater Dam as a redd expansion factor (e.g., 100 males + 100 females  = 2.0 fish/redd) multiplied by the estimated total number of redds above Tumwater Dam (Table 5). 

In 2005, a greater proportion of the steelhead migrating past Tumwater Dam (64%) was accounted for during spawning ground surveys than in previous years.  This may be due in part because of the low flow conditions, which may have prevented the utilization of lower order streams and increase observer efficiency in larger order stream.  The difference in run and spawning escapements may be the result of several factors including, prespawn mortality, poaching, and undetected redds.  The use of sex ratios as redd expansion factors is currently utilized for all the salmon populations in the Wenatchee Basin.  Alternative methodologies for estimating escapement (e.g., mark-recapture, snorkel surveys, area under the curve) are inappropriate for summer steelhead due the complexities of their life history (i.e., extended run and spawn timing, spawn locations, and iteroparous).  Sex ratios should be used until the influence of other factors previously described that may affect escapement estimates are quantified.   

Excellent survey conditions in 2005 afforded an opportunity to quantify the amount of steelhead spawning that occurs upstream of the current survey reaches.  As time permitted, single additional surveys were conducted at the end of the spawning season in areas upstream of steelhead spawning areas within Peshastin Creek, Nason Creek, and the Chiwawa River to determine what, if any, spawning may be present.  The results of these efforts suggest no steelhead spawning activity above existing spawning areas surveyed.  Although the potential use of these areas in the future cannot be ruled out.  The high proportion of redds found within the index areas (86%) upstream of Tumwater Dam suggests that index areas can be used to monitor trends in steelhead abundance and distribution  (Table 6).  Although, a slightly better relationship exists between the run escapement and total redds counts versus index redds counts (Figure 7).  

Prevalence of Resident O. mykiss and Pacific Lamprey in the Wenatchee Basin

Observer efficiency for detecting resident O. mykiss during spawning ground surveys is likely much lower than the anadromous form.  Resident O. mykiss spawning activity (i.e., redds) have only been observed in the upper most portions of the Peshastin Creek Basin (i.e., Tronsen Creek and upstream of Scotty Creek).  More specifically, this is the only documented overlap in the spawning distribution of resident and anadromous forms of O. mykiss.  Although it is highly probable that both forms interact on the spawning grounds in numerous locations that have yet to be identified.  

Pacific lamprey Entosphenus tridentatus are thought to spawn in the Wenatchee River.  Juvenile lamprey are commonly captured in the lower Wenatchee traps (T. Miller, WDFW, personal communication).  No live m lamprey or suspected lamprey redds were found during steelhead spawning ground surveys in 2005.  Poor observer efficiency in the lower Wenatchee River (i.e., suspected spawning locations) or differences in spawn timing may explain the lack of lamprey redds.    

Table 4.  Summary of steelhead migrating upstream of Tumwater Dam. 

	Year
	Number of steelhead above Tumwater Dam*
	Male to female ratio 

(# of fish per redd)

	
	Total
	Female
	Male
	

	
	
	
	
	

	2001
	   817
	   450
	   367
	1.82

	2002
	1,773
	   837
	   936
	2.12

	2003
	1,414
	   732
	   682
	1.93

	2004
	1,873
	   659
	1,214
	2.84

	2005
	2,498
	1,516
	   982
	1.65


* Period of counting occurs from July through April.

Table 5.  Comparison of run and spawning escapement estimates upstream of Tumwater Dam.

	Year
	Run escapement
	Spawning escapement

(# redds x # fish/redd)
	Difference %

	2001
	   817
	   249
	70

	2002
	1,773
	1,006
	43

	2003
	1,414
	   852
	40

	2004
	1,873
	1,049
	44

	2005
	2,498
	1,588
	36


Table 6.  Comparison of the number of redds found within index areas and the estimated number of redd in non-index areas.

	Year
	Index area
	Non-index area
	Estimated total
	Within index area (%)

	2001
	118
	19
	137
	86

	2002
	296
	179
	475
	62

	2003
	353
	88
	441
	80

	2004
	277
	92
	369
	75

	2005
	828
	136
	964
	86


Figure 7.  Relationship between streelhead run escapement upstream of Tumwater Dam and total and index areas redd counts.[image: image21.wmf]R
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Conclusions

Steelhead spawning ground surveys in the Wenatchee Basin provide important data concerning the abundance and distribution of naturally spawning steelhead.  Both index area and non-index area redd counts provide escapement estimates that can be used in conjunction with smolt trap data to monitor the productivity of the spawners (i.e., smolts per redd).  Both the accuracy and precision of these estimates could be determined and increased once more information is gained regarding the prespawn survival of adult steelhead (i.e., natural mortality and human related) and methodologies used in conducting surveys are modified that would allow for the calculation of variance estimates (i.e., precision).  Alternatively, these data and methods will be compared to results from surveys based on a probabilistic sampling methodology as part of an ongoing study conducted by NOAA Fisheries and funded by Bonneville Power Administration.  

A significant limitation of the existing data is lack of information related to the abundance, spawn timing, and spawning locations of hatchery fish.  The number of adipose finned clipped steelhead expected to return to the Wenatchee Basin should increase in the next few years.  However, simply the presence of adipose fin clipped fish does not guarantee these data can be collected.  Either active (radiotags) or passive (PIT) tags or a combination of both could be used to assess the distribution and composition of naturally spawning hatchery steelhead.        

The influence of water temperature on the habitat capacity (both adult spawners and juveniles) is unknown.  Data suggests that the available habitat in higher elevation streams may be limited for spring spawning steelhead when compared to habitat available to fall spawning species.  Determining the amount of habitat available to steelhead could be used to determine how many hatchery steelhead are released into a specific tributary.  Releasing too many steelhead in a specific tributary may pose higher than acceptable risks to naturally produced salmonids (i.e., competition and predation) and result in a higher than acceptable proportion of hatchery fish on the spawning grounds.      

Steelhead spawning ground surveys have only been conducted in the Wenatchee Basin since 2000.  The current index areas and survey methodology has only been used since 2004.  Despite a relatively short history, a large amount of information has already been gained relative to steelhead in the Wenatchee Basin.  As more information is collected regarding hatchery steelhead inferences regarding the hatchery programs efficacy will be possible.      
Objective 2 – Estimate the smolt production of spring Chinook salmon and steelhead for the Wenatchee Subbasin.

Upper Wenatchee Smolt Trap

The upper Wenatchee River smolt trap (two-1.5 m diameter) was located approximately 0.5 km below the outlet of Lake Wenatchee.  The trap operated nightly between 5 March and 30 June 2005.  We captured 61 yearling spring Chinook smolts (Figure 8) and 36 juvenile steelhead (Figure 9) during the sampling period.  A total of 826 steelhead fry were also captured during trapping.  Due to the low numbers of spring Chinook and steelhead captured, wild sockeye smolts were used as a surrogate for mark/recapture efficiency trials.  We conducted two mark/recapture efficiency trials during the sampling period and released 1,869 marked sockeye (i.e., caudal fin clip) into Lake Wenatchee, of which 17 were recaptured (Table 7).  A delay in migration and subsequent recapture of the marked fish from Lake Wenatchee negatively affected the relationship between discharge and trap efficiency (i.e., unequal probability of recapture).  Therefore, the pooled trap efficiency (0.91%) was used to calculate the spring Chinook and steelhead smolt production estimate.  The smolt production estimate (95% C.I.) for spring Chinook and steelhead was 6,706 (± 595) and 110 (± 52), respectively (Appendix B).

The estimated egg deposition for spring Chinook was calculated based on the total number of redds counted in the White, Napeequa, Panther, and Little Wenatchee rivers (N=27) in 2003 (2003 brood yearling smolt migrated in 2005) multiplied by an average fecundity of 5,844 eggs derived from broodstock (M. Tonseth, WDFW, personal communication).  The egg-to-smolt survival rate for spring Chinook was calculated at 1.1%, which is lower than the range of spring Chinook egg-to-smolt survival rates calculated for the Chiwawa River Basin.  The average number of Spring Chinook smolts per redd was calculated at 248.  Egg to smolt survival for steelhead was not calculated because basin total steelhead redds counts are not available for time period required (2000-2003).

Individual length and weight measurements were recorded from a sample of the daily catch.  Mean fork length (SD) of spring Chinook and steelhead was 109.3 (7.4) mm and 98.5 (32.4) mm, respectively (Table 8).
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Figure 8.  Daily capture of wild spring Chinook at the upper Wenatchee River trap in 2005.
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Figure 9.  Daily capture of wild juvenile steelhead at the upper Wenatchee smolt trap in 2005 (SHR S = steelhead smolts, SHR P = steelhead parr).
Table 7.  Mark/recapture efficiency trials conducted at the upper Wenatchee River smolt trap in 2005 (sockeye smolt used as surrogates).

	Date
	Number of fish marked
	Number of recaptured fish
	Percent efficiency

	25 Apr
	  866
	  8
	0.92

	28 Apr
	1,003
	  9
	0.90

	Total
	1,869
	17
	0.91


Table 8.  Mean fork lengths (mm), weights (g), and body condition factor of spring Chinook and juvenile steelhead captured in the Lake Wenatchee smolt trap during 2005.

	
	Spring Chinook
	
	Juvenile Steelhead

	
	Mean
	SD
	N
	
	Mean
	SD
	N

	Fork length
	  109.3
	 7.4
	59
	
	98.5
	 32.4
	35

	Weight
	   13.8
	 2.6
	59
	
	 13.2
	 21.8
	35

	K factor
	   1.04
	 0.08
	59
	
	1.02
	0.07
	35


Lower Wenatchee River Smolt Trap

The lower Wenatchee River smolt trap (two-2.4 m diameter) was located at the West Monitor Bridge (rkm 9.6).  The trap operated nightly between 18 February and 13 July.  We captured 333 wild spring Chinook (Figure 10) and 246 juvenile steelhead (Figure 11).  A total of 183 steelhead fry were also captured.  Mortality during the trapping period consisted of three yearling Chinook (0.1%) and one steelhead (0.4%).  The cause of the mortality could not be determined (i.e., fish were found dead in the trap box).  Low daily numbers of spring Chinook and steelhead captured precluded their use for mark/recapture trials.  Hatchery Chinook and hatchery coho were used as surrogates for mark/recaptures trials, which were conducted at various levels of river discharge or if the trap position had changed.  We conducted five mark/recapture efficiency trials during the sampling period and released 2,301 marked yearling salmon (i.e. hatchery Chinook and coho), of which 24 were recaptured (Table 9).  Smolt production estimates were calculated using separate regression models (independent variable = river discharge; dependent variable  = trap efficiency) for each of the two trap positions.  In some cases, efficiency trials from previous years (i.e., 2001-2004) were used in the regression model to increase the sample size in the model.  Hatchery coho and hatchery Chinook will be used as a surrogates in trap efficiency trials until the relative abundance of wild spring Chinook and steelhead increases to perform species-specific efficiency trials.
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Figure 10.   Daily capture of wild spring Chinook at the lower Wenatchee River trap in 2005.
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Figure 11.   Daily capture of wild juvenile steelhead at the lower Wenatchee smolt trap in 2005 (SHR S = steelhead smolts, SHR P = steelhead parr).
Table 9.  Mark/recapture efficiency trials conducted at the lower Wenatchee River smolt trap, 2005.

	Date
	Position
	Number of fish marked
	Number of recaptured fish
	Percent efficiency

	  19 Apr
	In
	  695
	 5
	0.7

	30 April
	Out
	  399
	 4
	1.0

	  3 May
	In
	  604
	 4
	0.7

	17 May
	Out
	  131
	 0
	0.0

	22 May
	In
	  472
	11
	2.3

	  Total
	
	2,301
	24
	1.0


The smolt production estimates (95% CI) for wild spring Chinook and steelhead was 70,738 (±9,514) and 41,192 (±7,104), respectively (Appendix C).  Egg deposition for spring Chinook was calculated based on the number of redds (N = 323) counted in the Wenatchee River basin multiplied by an average fecundity of 5,844 eggs based on broodstock collected (M. Tonseth, WDFW, personal communication).  An egg-to-smolt survival rate for spring Chinook was calculated at 3.7%, which is lower than the range of spring Chinook egg-to-smolt survival rates calculated for the Chiwawa River Basin.  The average number of spring Chinook smolts per redd was calculated at 219 smolts.  Egg to smolt survival for steelhead was not calculated because basin total steelhead redds counts are not available for time period required (2000-2003).

Individual length and weight measurements were recorded from a sample of the daily catch.  Mean fork length (SD) of spring Chinook and steelhead was 101.5 (10.5) mm and 161.5 (37.8) mm, respectively (Table 10).

Table 10.  Mean fork lengths (mm), weights (g), and body condition factor of spring Chinook and juvenile steelhead captured in the Lower Wenatchee smolt trap during 2005.

	
	Spring Chinook
	
	Juvenile Steelhead

	
	Mean
	SD
	N
	
	Mean
	SD
	N

	Fork length
	  101.5
	 10.5
	326
	
	161.5
	 37.8
	244

	Weight
	   11.3
	 3.7
	325
	
	 48.8
	 26.8
	244

	K factor
	   1.05
	 0.11
	325
	
	1.06
	0.69
	244


Appendix A.  Steelhead spawning surveys in the Wenatchee River basin, 2001 – 2005.  Redd counts are expanded values derived from sample rates within index areas.

	
	
	
	
	
	

	Basin/subbasin
	2001
	2002
	2003
	2004
	2005

	Chiwawa River Basin

	Chiwawa River
	  25
	  27
	  26
	  17
	118

	Rock Creek
	    --
	    1
	    0
	    0
	0

	Chikamin creek
	    --
	    0
	    0
	    1
	2

	Meadow Creek
	    --
	    5
	    1
	    5
	16

	Twin Creek
	    --
	    4
	    0
	  --
	0

	Goose Creek
	    --
	    0
	  --
	  --
	--

	Alder Creek
	    --
	    0
	    5
	    2
	14

	Deep Creek
	    --
	    0
	  --
	  --
	--

	Clear Creek
	    --
	  43
	  32
	  37
	12

	Subtotal
	  25
	  80
	  64
	  62
	162

	Nason Creek Basin

	Nason Creek
	  27
	  80
	121
	124
	410

	White Pine Creek
	  --
	  --
	  --
	    0
	0

	Un-named Creek
	  --
	  --
	  --
	    3
	0

	Roaring Creek
	  --
	  --
	  --
	  --
	2

	Subtotal
	  27
	  80
	121
	127
	412

	White River Basin

	White River
	  --
	    0
	    1
	    0
	    2

	Panther Creek
	  --
	   --
	    0
	    0
	    0

	Napeequa River
	  --
	    0
	    2
	    0
	    0

	Subtotal
	
	    0
	    3
	    0
	    2

	Little Wenatchee River

	Mainstem
	  --
	    1
	    5
	    0
	    0

	Icicle Creek

	Mainstem
	19
	  27
	  16
	   23
	8

	Peshastin Creek Basin

	Peshastin Creek
	  --
	  --
	  15
	  32
	91

	Mill Creek
	  --
	  --
	  --
	  --
	1

	Ingalls Creek
	  --
	  --
	    0
	    0
	0

	Ruby Creek
	  --
	  --
	    0
	    0
	0

	Tronsen Creek
	  --
	  --
	    0
	    2
	5

	Scotty Creek
	  --
	  --
	    0
	    0
	0

	Shaser Creek
	  --
	  --
	    0
	    0
	0

	Schafer Creek
	  --
	  --
	  --
	    0
	0

	Subtotal
	  --
	  --
	  15
	  34
	97

	Wenatchee River

	Mainstem
	116
	315
	248
	136
	456

	Beaver Creek
	  --
	    0
	    0
	 * 15
	3

	Chiwaukum Creek
	  --
	  --
	    0
	  --
	0

	Subtotal
	116
	315
	248
	151
	459

	Wenatchee Basin Total
	187
	503
	472
	397
	1,140


*Redds were enumerated by USFS

Appendix B.  Actual daily and estimated captures and emigration estimates for wild spring Chinook, Upper Wenatchee River smolts trap 2005.

	Date
	Average

Trapping

Flow (M3/S)
	Wild Spring Chinook
	Steelhead smolts

	
	
	Catch
	Migration estimate
	Catch
	Migration estimate

	
	
	Actual
	Estimated
	
	Actual
	Estimated
	

	5-Mar
	20.6
	0
	--
	0
	0
	--
	0

	6-Mar
	20.4
	0
	--
	0
	0
	--
	0

	7-Mar
	20.2
	1
	--
	110
	0
	--
	0

	8-Mar
	23.2
	0
	--
	0
	0
	--
	0

	9-Mar
	24.1
	0
	--
	0
	0
	--
	0

	10-Mar
	24.1
	0
	--
	0
	0
	--
	0

	11-Mar
	24.1
	0
	--
	0
	0
	--
	0

	12-Mar
	35.5
	0
	--
	0
	0
	--
	0

	13-Mar
	36.8
	0
	--
	0
	0
	--
	0

	14-Mar
	35.5
	1
	--
	110
	0
	--
	0

	15-Mar
	33.7
	0
	--
	0
	0
	--
	0

	16-Mar
	32.6
	2
	--
	220
	0
	--
	0

	17-Mar
	32.0
	1
	--
	110
	0
	--
	0

	18-Mar
	30.9
	0
	--
	0
	0
	--
	0

	19-Mar
	29.5
	0
	--
	0
	0
	--
	0

	20-Mar
	27.8
	0
	--
	0
	0
	--
	0

	21-Mar
	27.5
	1
	--
	110
	0
	--
	0

	22-Mar
	26.1
	0
	--
	0
	0
	--
	0

	23-Mar
	24.4
	0
	--
	0
	0
	--
	0

	24-Mar
	23.2
	1
	--
	110
	0
	--
	0

	25-Mar
	22.7
	2
	--
	220
	0
	--
	0

	26-Mar
	22.4
	0
	--
	0
	0
	--
	0

	27-Mar
	22.4
	1
	--
	110
	0
	--
	0

	28-Mar
	23.8
	0
	--
	0
	0
	--
	0

	29-Mar
	24.4
	0
	--
	0
	0
	--
	0

	30-Mar
	24.1
	0
	--
	0
	0
	--
	0

	31-Mar
	22.9
	0
	--
	0
	0
	--
	0

	1-Apr
	22.9
	0
	--
	0
	0
	--
	0

	2-Apr
	24.1
	1
	--
	110
	0
	--
	0

	3-Apr
	23.5
	0
	--
	0
	0
	--
	0

	4-Apr
	23.5
	0
	--
	0
	0
	--
	0

	5-Apr
	22.9
	1
	--
	110
	0
	--
	0

	6-Apr
	22.4
	1
	--
	110
	0
	--
	0

	7-Apr
	22.1
	0
	--
	0
	0
	--
	0

	8-Apr
	24.6
	0
	--
	0
	0
	--
	0

	9-Apr
	25.8
	0
	--
	0
	0
	--
	0

	10-Apr
	24.9
	0
	--
	0
	0
	--
	0

	11-Apr
	25.3
	4
	--
	440
	0
	--
	0

	12-Apr
	25.3
	0
	--
	0
	0
	--
	0

	13-Apr
	24.9
	1
	--
	110
	0
	--
	0

	14-Apr
	23.5
	1
	--
	110
	0
	--
	0

	15-Apr
	23.3
	0
	--
	0
	0
	--
	0

	16-Apr
	23.2
	1
	--
	110
	0
	--
	0

	17-Apr
	23.2
	1
	--
	110
	0
	--
	0

	18-Apr
	23.8
	0
	--
	0
	0
	--
	0

	19-Apr
	23.8
	2
	--
	220
	0
	--
	0

	20-Apr
	26.1
	0
	--
	0
	0
	--
	0

	21-Apr
	28.6
	1
	--
	110
	0
	--
	0

	22-Apr
	34.6
	0
	--
	0
	0
	--
	0

	23-Apr
	45.3
	0
	--
	0
	0
	--
	0

	24-Apr
	62.6
	2
	--
	220
	0
	--
	0

	25-Apr
	75.0
	0
	--
	0
	0
	--
	0

	26-Apr
	93.5
	0
	--
	0
	0
	--
	0

	27-Apr
	102.0
	0
	--
	0
	0
	--
	0

	28-Apr
	102.0
	1
	--
	110
	0
	--
	0

	29-Apr
	98.8
	1
	--
	110
	0
	--
	0

	30-Apr
	90.6
	1
	--
	110
	0
	--
	0

	1-May
	87.8
	1
	--
	110
	0
	--
	0

	2-May
	68.0
	2
	--
	220
	0
	--
	0

	3-May
	67.4
	0
	--
	0
	0
	--
	0

	4-May
	65.1
	4
	--
	440
	0
	--
	0

	5-May
	64.9
	2
	--
	220
	0
	--
	0

	6-May
	66.6
	3
	--
	330
	0
	--
	0

	7-May
	70.2
	2
	--
	220
	0
	--
	0

	8-May
	70.8
	0
	--
	0
	0
	--
	0

	9-May
	66.6
	4
	--
	440
	0
	--
	0

	10-May
	79.3
	0
	--
	0
	0
	--
	0

	11-May
	93.5
	0
	--
	0
	0
	--
	0

	12-May
	87.5
	1
	--
	110
	0
	--
	0

	13-May
	82.1
	3
	--
	330
	0
	--
	0

	14-May
	79.0
	2
	--
	220
	0
	--
	0

	15-May
	79.9
	2
	--
	220
	0
	--
	0

	16-May
	87.5
	0
	--
	0
	0
	--
	0

	17-May
	78.4
	2
	--
	220
	1
	--
	110

	18-May
	68.0
	0
	--
	0
	0
	--
	0

	19-May
	65.1
	1
	--
	110
	0
	--
	0

	20-May
	64.3
	0
	--
	0
	0
	--
	0

	21-May
	75.0
	0
	--
	0
	0
	--
	0

	22-May
	76.2
	0
	--
	0
	0
	--
	0

	23-May
	49.6
	2
	--
	220
	0
	--
	0

	24-May
	46.2
	0
	--
	0
	0
	--
	0

	25-May
	43.3
	0
	--
	0
	0
	--
	0

	26-May
	43.6
	0
	--
	0
	0
	--
	0

	27-May
	47.0
	0
	--
	0
	0
	--
	0

	28-May
	51.8
	0
	--
	0
	0
	--
	0

	29-May
	59.5
	0
	--
	0
	0
	--
	0

	30-May
	67.7
	--
	0
	0
	--
	0
	0

	31-May
	67.7
	--
	0
	0
	--
	0
	0

	1-Jun
	65.1
	0
	--
	0
	0
	--
	0

	2-Jun
	57.8
	0
	--
	0
	0
	--
	0

	3-Jun
	50.4
	0
	--
	0
	0
	--
	0

	4-Jun
	45.3
	0
	--
	0
	0
	--
	0

	5-Jun
	42.5
	0
	--
	0
	0
	--
	0

	6-Jun
	41.1
	0
	--
	0
	0
	--
	0

	7-Jun
	36.8
	0
	--
	0
	0
	--
	0

	8-Jun
	33.4
	0
	--
	0
	0
	--
	0

	9-Jun
	31.4
	0
	--
	0
	0
	--
	0

	10-Jun
	29.7
	0
	--
	0
	0
	--
	0

	11-Jun
	29.7
	1
	--
	110
	0
	--
	0

	12-Jun
	28.3
	0
	--
	0
	0
	--
	0

	13-Jun
	26.9
	0
	--
	0
	0
	--
	0

	14-Jun
	26.9
	0
	--
	0
	0
	--
	0

	15-Jun
	24.6
	0
	--
	0
	0
	--
	0

	16-Jun
	23.8
	0
	--
	0
	0
	--
	0

	17-Jun
	24.1
	0
	--
	0
	0
	--
	0

	18-Jun
	24.9
	0
	--
	0
	0
	--
	0

	19-Jun
	24.4
	0
	--
	0
	0
	--
	0

	20-Jun
	24.4
	0
	--
	0
	0
	--
	0

	21-Jun
	25.0
	0
	--
	0
	0
	--
	0

	22-Jun
	28.3
	--
	0
	0
	--
	0
	0

	23-Jun
	28.0
	0
	--
	0
	0
	--
	0

	24-Jun
	26.6
	0
	--
	0
	0
	--
	0

	25-Jun
	24.9
	0
	--
	0
	0
	--
	0

	26-Jun
	24.1
	0
	--
	0
	0
	--
	0

	27-Jun
	23.8
	0
	--
	0
	0
	--
	0

	28-Jun
	24.1
	0
	--
	0
	0
	--
	0

	29-Jun
	23.2
	0
	--
	0
	0
	--
	0

	30-Jun
	23.2
	0
	--
	0
	0
	--
	0

	Totals
	
	61
	0
	6,706
	1
	0
	110


Appendix C.  Actual daily and estimated captures and emigration estimates for wild spring Chinook and Steelhead smolts, lower Wenatchee River trap 2005.

	Date
	Average

Trapping

Flow (M3/S)
	Wild Spring Chinook
	Steelhead smolts

	
	
	Catch
	Migration estimate
	Catch
	Migration estimate

	
	
	Actual
	Estimated
	
	Actual
	Estimated
	

	18-Feb
	56.30
	7
	--
	1,612
	0
	--
	0

	19-Feb
	54.94
	4
	--
	924
	0
	--
	0

	20-Feb
	53.81
	10
	--
	2,316
	0
	--
	0

	21-Feb
	51.80
	3
	--
	698
	0
	--
	0

	22-Feb
	49.98
	0
	--
	0
	0
	--
	0

	23-Feb
	48.65
	2
	--
	465
	0
	--
	0

	24-Feb
	47.35
	3
	--
	698
	0
	--
	0

	25-Feb
	46.42
	2
	--
	465
	0
	--
	0

	26-Feb
	45.40
	4
	--
	931
	0
	--
	0

	27-Feb
	44.97
	7
	--
	1,629
	0
	--
	0

	28-Feb
	44.15
	1
	--
	233
	0
	--
	0

	1-Mar
	44.18
	2
	--
	465
	0
	--
	0

	2-Mar
	43.95
	1
	--
	233
	0
	--
	0

	3-Mar
	43.90
	1
	--
	233
	0
	--
	0

	4-Mar
	43.61
	0
	--
	0
	0
	--
	0

	5-Mar
	43.33
	0
	--
	0
	0
	--
	0

	6-Mar
	43.02
	0
	--
	0
	0
	--
	0

	7-Mar
	43.39
	0
	--
	0
	0
	--
	0

	8-Mar
	46.25
	1
	--
	233
	0
	--
	0

	9-Mar
	50.52
	1
	--
	233
	0
	--
	0

	10-Mar
	55.37
	0
	--
	0
	0
	--
	0

	11-Mar
	60.24
	2
	--
	457
	0
	--
	0

	12-Mar
	63.55
	2
	--
	454
	0
	--
	0

	13-Mar
	71.03
	3
	--
	670
	0
	--
	0

	14-Mar
	69.55
	7
	--
	1,568
	0
	--
	0

	15-Mar
	66.95
	5
	--
	1,126
	0
	--
	0

	16-Mar
	64.23
	3
	--
	680
	0
	--
	0

	17-Mar
	63.32
	4
	--
	908
	0
	--
	0

	18-Mar
	61.91
	2
	--
	455
	0
	--
	0

	19-Mar
	59.39
	5
	--
	1,144
	0
	--
	0

	20-Mar
	58.37
	1
	--
	229
	0
	--
	0

	21-Mar
	57.49
	2
	--
	460
	0
	--
	0

	22-Mar
	56.58
	2
	--
	460
	0
	--
	0

	23-Mar
	53.72
	2
	--
	463
	0
	--
	0

	24-Mar
	51.83
	0
	--
	0
	0
	--
	0

	25-Mar
	50.21
	0
	--
	0
	0
	--
	0

	26-Mar
	48.91
	2
	--
	468
	0
	--
	0

	27-Mar
	52.08
	2
	--
	465
	0
	--
	0

	28-Mar
	56.13
	4
	--
	922
	0
	--
	0

	29-Mar
	54.71
	4
	--
	924
	0
	--
	0

	30-Mar
	54.91
	4
	--
	924
	0
	--
	0

	31-Mar
	53.72
	2
	--
	463
	0
	--
	0

	1-Apr
	51.88
	1
	--
	233
	1
	--
	233

	2-Apr
	54.49
	1
	--
	231
	0
	--
	0

	3-Apr
	55.11
	4
	--
	924
	1
	--
	231

	4-Apr
	54.12
	4
	--
	926
	0
	--
	0

	5-Apr
	52.79
	5
	--
	1,160
	1
	--
	232

	6-Apr
	51.32
	7
	--
	1,629
	0
	--
	0

	7-Apr
	51.09
	5
	--
	1,163
	1
	--
	233

	8-Apr
	54.86
	8
	--
	1,848
	1
	--
	231

	9-Apr
	56.53
	6
	--
	1,381
	1
	--
	230

	10-Apr
	56.10
	12
	--
	2,765
	0
	--
	0

	11-Apr
	56.24
	6
	--
	1,382
	0
	--
	0

	12-Apr
	57.43
	5
	--
	1,149
	0
	--
	0

	13-Apr
	55.22
	5
	--
	1,154
	0
	--
	0

	14-Apr
	53.38
	5
	--
	1,159
	2
	--
	464

	15-Apr
	52.05
	8
	--
	1,859
	0
	--
	0

	16-Apr
	51.26
	0
	--
	0
	1
	--
	233

	17-Apr
	52.25
	3
	--
	697
	1
	--
	232

	18-Apr
	52.90
	9
	--
	2,088
	1
	--
	232

	19-Apr
	52.25
	8
	--
	1,859
	1
	--
	232

	20-Apr
	51.60
	5
	--
	1,163
	1
	--
	233

	21-Apr
	54.18
	1
	--
	231
	0
	--
	0

	22-Apr
	58.88
	0
	--
	0
	0
	--
	0

	23-Apr*
	72.70
	--
	6
	1,335
	--
	6
	1,335

	24-Apr
	88.64
	--
	3
	646
	--
	6
	1,292

	25-Apr
	127.04
	3
	--
	602
	11
	--
	2,208

	26-Apr
	150.41
	--
	8
	1,606
	--
	6
	1,204

	27-Apr
	180.85
	8
	--
	855
	4
	--
	428

	28-Apr
	197.56
	18
	--
	2,141
	5
	--
	595

	29-Apr
	187.25
	6
	--
	668
	7
	--
	779

	30-Apr
	163.43
	6
	--
	577
	1
	--
	96

	1-May
	135.65
	4
	--
	329
	5
	--
	411

	2-May
	129.54
	3
	--
	239
	1
	--
	80

	3-May
	124.13
	14
	--
	2,810
	17
	--
	3,412

	4-May
	123.05
	13
	--
	2,612
	11
	--
	2,210

	5-May
	125.51
	11
	--
	2,208
	28
	--
	5,619

	6-May
	126.34
	3
	--
	602
	23
	--
	4,616

	7-May
	136.28
	0
	--
	0
	12
	--
	990

	8-May
	134.15
	3
	--
	245
	5
	--
	408

	9-May
	130.22
	0
	--
	0
	21
	--
	4,215

	10-May
	174.88
	--
	1
	103
	--
	5
	515

	11-May
	239.30
	--
	1
	160
	--
	5
	798

	12-May
	204.53
	1
	--
	125
	1
	--
	125

	13-May
	186.77
	1
	--
	111
	5
	--
	555

	14-May
	175.44
	2
	--
	207
	0
	--
	0

	15-May
	178.25
	0
	--
	0
	1
	--
	105

	16-May
	189.57
	0
	--
	0
	0
	--
	0

	17-May
	178.27
	0
	--
	0
	1
	--
	105

	18-May
	152.33
	2
	--
	180
	3
	--
	271

	19-May
	142.62
	0
	--
	0
	2
	--
	171

	20-May
	137.44
	0
	--
	0
	0
	--
	0

	21-May
	124.55
	1
	--
	201
	3
	--
	602

	22-May
	114.19
	0
	--
	0
	0
	--
	0

	23-May
	108.32
	0
	--
	0
	4
	--
	828

	24-May
	100.00
	0
	--
	0
	5
	--
	1,052

	25-May
	92.89
	0
	--
	0
	1
	--
	213

	26-May
	89.35
	3
	--
	645
	1
	--
	215

	27-May
	91.76
	0
	--
	0
	1
	--
	214

	28-May
	100.88
	0
	--
	0
	1
	--
	210

	29-May
	114.10
	0
	--
	0
	0
	--
	0

	30-May
	133.42
	0
	--
	0
	3
	--
	602

	31-May
	146.05
	0
	--
	0
	0
	--
	0

	1-Jun
	139.36
	0
	--
	0
	0
	--
	0

	2-Jun
	122.23
	1
	--
	201
	3
	--
	604

	3-Jun
	106.14
	2
	--
	416
	0
	--
	0

	4-Jun
	96.77
	0
	--
	0
	1
	--
	212

	5-Jun
	88.61
	3
	--
	646
	1
	--
	215

	6-Jun
	87.25
	2
	--
	432
	0
	--
	0

	7-Jun
	79.07
	0
	--
	0
	1
	--
	220

	8-Jun
	71.45
	0
	--
	0
	2
	--
	446

	9-Jun
	66.84
	0
	--
	0
	0
	--
	0

	10-Jun
	62.19
	1
	--
	227
	0
	--
	0

	11-Jun
	59.87
	0
	--
	0
	0
	--
	0

	12-Jun
	60.63
	0
	--
	0
	0
	--
	0

	13-Jun
	58.82
	0
	--
	0
	0
	--
	0

	14-Jun
	55.88
	0
	--
	0
	0
	--
	0

	15-Jun
	53.69
	0
	--
	0
	0
	--
	0

	16-Jun
	51.09
	0
	--
	0
	0
	--
	0

	17-Jun
	49.16
	0
	--
	0
	0
	--
	0

	18-Jun
	52.65
	0
	--
	0
	0
	--
	0

	19-Jun
	53.92
	0
	--
	0
	0
	--
	0

	20-Jun
	51.63
	0
	--
	0
	0
	--
	0

	21-Jun
	51.91
	0
	--
	0
	0
	--
	0

	22-Jun
	54.12
	0
	--
	0
	0
	--
	0

	23-Jun
	58.85
	0
	--
	0
	0
	--
	0

	24-Jun
	54.80
	0
	--
	0
	0
	--
	0

	25-Jun
	51.77
	0
	--
	0
	0
	--
	0

	26-Jun
	49.84
	0
	--
	0
	0
	--
	0

	27-Jun
	48.31
	0
	--
	0
	0
	--
	0

	28-Jun
	49.36
	0
	--
	0
	0
	--
	0

	29-Jun
	47.58
	0
	--
	0
	0
	--
	0

	30-Jun
	45.28
	0
	--
	0
	0
	--
	0

	1-Jul
	45.31
	0
	--
	0
	0
	--
	0

	2-Jul
	43.78
	0
	--
	0
	0
	--
	0

	3-Jul
	40.70
	0
	--
	0
	0
	--
	0

	4-Jul
	37.58
	0
	--
	0
	0
	--
	0

	5-Jul
	35.03
	0
	--
	0
	0
	--
	0

	6-Jul
	33.81
	0
	--
	0
	0
	--
	0

	7-Jul
	34.66
	0
	--
	0
	0
	--
	0

	8-Jul
	36.33
	0
	--
	0
	0
	--
	0

	9-Jul
	34.98
	0
	--
	0
	0
	--
	0

	10-Jul
	41.72
	0
	--
	0
	0
	--
	0

	11-Jul
	37.47
	0
	--
	0
	0
	--
	0

	12-Jul
	34.01
	0
	--
	0
	0
	--
	0

	13-Jul
	31.75
	0
	--
	0
	0
	--
	0

	Totals
	
	326
	19
	70,738
	204
	28
	41,192


*Incomplete trapping day, the number captured was estimated.
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Lake

		Date		YCW		SHR P		SHR S		YCW		SHR P		SHR S		YCW		SHR P		SHR S

		5-Mar-05		0		0		0								0		0		0

		6-Mar-05		0		0		0								0		0		0

		7-Mar-05		1		0		0								1		0		0

		8-Mar-05		0		1		0								0		1		0

		9-Mar-05		0		0		0		0		0		0		0		0		0																850

		10-Mar-05		0		0		0		0		0		0		0		0		0																850

		11-Mar-05		0		0		0		0		0		0		0		0		0																850

		12-Mar-05		0		0		0		0		0		0		0		0		0																1270

		13-Mar-05		0		0		0		0		0		0		0		0		0																1300

		14-Mar-05		1		0		0		0		0		0		1		0		0																1253

		15-Mar-05		0		1		0		0		0		0		0		1		0																1190

		16-Mar-05		0		0		0		2		0		0		2		0		0																1150

		17-Mar-05		1		0		0		0		0		0		1		0		0																1130

		18-Mar-05		0		0		0		0		0		0		0		0		0																1090

		19-Mar-05		0		0		0		0		0		0		0		0		0																1040

		20-Mar-05		0		0		0		0		0		0		0		0		0																980

		21-Mar-05		0		0		0		1		0		0		1		0		0																970

		22-Mar-05		0		0		0		0		0		0		0		0		0																920

		23-Mar-05		0		0		0		0		0		0		0		0		0																860

		24-Mar-05		0		0		0		1		0		0		1		0		0																820

		25-Mar-05		1		0		0		1		0		0		2		0		0																800

		26-Mar-05		0		0		0		0		0		0		0		0		0																790

		27-Mar-05		1		0		0		0		0		0		1		0		0																790

		28-Mar-05		0		1		0		0		0		0		0		1		0																840

		29-Mar-05		0		0		0		0		0		0		0		0		0																860

		30-Mar-05		0		0		0		0		0		0		0		0		0																850

		31-Mar-05		0		0		0		0		0		0		0		0		0																810

		1-Apr-05		0		0		0		0		0		0		0		0		0																810

		2-Apr-05		0		0		0		1		0		0		1		0		0																850

		3-Apr-05		0		0		0		0		1		0		0		1		0																830

		4-Apr-05		0		0		0		0		0		0		0		0		0																830

		5-Apr-05		0		0		0		1		0		0		1		0		0																810

		6-Apr-05		0		0		0		1		0		0		1		0		0																790

		7-Apr-05		0		0		0		0		0		0		0		0		0																780

		8-Apr-05		0		0		0		0		0		0		0		0		0																870

		9-Apr-05		0		1		0		0		0		0		0		1		0																910

		10-Apr-05		0		0		0		0		0		0		0		0		0																880

		11-Apr-05		3		0		0		1		0		0		4		0		0																895

		12-Apr-05		0		0		0		0		0		0		0		0		0																895

		13-Apr-05		0		0		0		1		0		0		1		0		0																880

		14-Apr-05		1		0		0		0		0		0		1		0		0																830

		15-Apr-05		0		0		0		0		0		0		0		0		0																822

		16-Apr-05		0		0		0		1		0		0		1		0		0																820

		17-Apr-05		0		0		0		1		0		0		1		0		0																820

		18-Apr-05		0		0		0		0		0		0		0		0		0																840

		19-Apr-05		1		0		0		1		0		0		2		0		0																840

		20-Apr-05		0		0		0		0		1		0		0		1		0																920

		21-Apr-05		0		0		0		1		1		0		1		1		0																1010

		22-Apr-05		0		0		0		0		0		0		0		0		0																1220

		23-Apr-05		0		0		0		0		0		0		0		0		0																1600

		24-Apr-05		1		0		0		1		0		0		2		0		0																2210

		25-Apr-05		0		1		0		0		1		0		0		2		0																2650

		26-Apr-05		0		0		0		0		0		0		0		0		0																3300

		27-Apr-05		0		0		0		0		0		0		0		0		0																3600

		28-Apr-05		0		0		0		1		0		0		1		0		0																3600

		29-Apr-05		0		0		0		1		2		0		1		2		0																3490

		30-Apr-05		1		0		0		0		0		0		1		0		0																3200

		1-May-05		1		0		0		0		0		0		1		0		0																3100

		2-May-05		1		0		0		1		0		0		2		0		0																2400

		3-May-05		0		0		0		0		2		0		0		2		0																2380

		4-May-05		3		0		0		1		0		0		4		0		0																2300

		5-May-05		0		0		0		2		0		0		2		0		0																2290

		6-May-05		1		0		0		2		1		0		3		1		0																2350

		7-May-05		1		0		0		1		1		0		2		1		0																2480

		8-May-05		0		0		0		0		0		0		0		0		0																2500

		9-May-05		3		0		0		1		0		0		4		0		0																2350

		10-May-05		0		0		0		0		0		0		0		0		0																2800

		11-May-05		0		1		0		0		1		0		0		2		0																3300

		12-May-05		1		0		0		0		0		0		1		0		0																3090

		13-May-05		1		0		0		2		0		0		3		0		0																2900

		14-May-05		1		0		0		1		0		0		2		0		0																2790

		15-May-05		1		0		0		1		0		0		2		0		0																2820

		16-May-05		0		0		0		0		0		0		0		0		0																3090

		17-May-05		2		1		0		0		0		0		2		1		1																2770

		18-May-05		0		0		0		0		1		0		0		1		0																2400

		19-May-05		1		0		0		0		0		0		1		0		0																2300

		20-May-05		0		0		0		0		0		0		0		0		0																2270

		21-May-05		0		0		0		0		0		0		0		0		0																2650

		22-May-05		0		0		0		0		0		0		0		0		0																2690

		23-May-05		1		0		0		1		0		0		2		0		0

		24-May-05		0		1		0		0		2		0		0		3		0																1630

		25-May-05		0		1		0		0		0		0		0		1		0

		26-May-05		0		1		0		0		0		0		0		1		0

		27-May-05		0		1		0		0		0		0		0		1		0

		28-May-05		0		0		0		0		1		0		0		1		0

		29-May-05		0		0		0		0		0		0		0		0		0

		30-May-05														0		0		0

		31-May-05														0		0		0

		1-Jun-05		0		0		0		0		0		0		0		0		0																2300

		2-Jun-05		0		0		0		0		0		0		0		0		0																2040

		3-Jun-05		0		3		0		0		0		0		0		3		0																1780

		4-Jun-05		0		0		0		0		1		0		0		1		0																1600

		5-Jun-05		0		1		0		0		0		0		0		1		0																1500

		6-Jun-05		0		1		0		0		0		0		0		1		0																1450

		7-Jun-05		0		1		0		0		0		0		0		1		0																1300

		8-Jun-05		0		0		0		0		0		0		0		0		0																1180

		9-Jun-05		0		0		0		0		0		0		0		0		0																		1110

		10-Jun-05		0		0		0		0		1		0		0		1		0																		1050

		11-Jun-05		0		0		0		1		0		0		1		0		0																		1050

		12-Jun-05		0		0		0		0		0		0		0		0		0																		1000

		13-Jun-05		0		0		0		0		0		0		0		0		0																		950

		14-Jun-05		0		0		0		0		0		0		0		0		0																		950

		15-Jun-05		0		0		0		0		1		0		0		1		0																		870

		16-Jun-05		0		0		0		0		0		0		0		0		0																		840

		17-Jun-05		0		0		0		0		0		0		0		0		0																		850

		18-Jun-05		0		0		0		0		0		0		0		0		0																		880

		19-Jun-05		0		0		0		0		0		0		0		0		0																		860

		20-Jun-05		0		0		0		0		0		0		0		0		0																		860

		21-Jun-05		0		0		0		0		0		0		0		0		0																		883

		22-Jun-05		0		0		0								0		0		0																		1000

		23-Jun-05		0		0		0		0		0		0		0		0		0																		990

		24-Jun-05		0		0		0		0		0		0		0		0		0																		940

		25-Jun-05		0		0		0		0		0		0		0		0		0																		880

		26-Jun-05		0		0		0		0		0		0		0		0		0																		850

		27-Jun-05		0		0		0		0		0		0		0		0		0																		840

		28-Jun-05		0		0		0		0		0		0		0		0		0																		850

		29-Jun-05		0		0		0		0		0		0		0		0		0																		820

		30-Jun-05		0		0		0		0		0		0		0		0		0																		820

																61		35		1
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Sheet1

																												Difference

		Basin/subbasin		2001		2002		2003		2004		2005								2003		2004		2005				between 2004 and 2005

		Chiwawa River Basin																Chiwawa		64		62		162		-0.03		1.61

		Chiwawa River		25		27		26		17		118						Nason		121		127		412		0.05		2.24

		Rock Creek		--		1		0		0		0						Wenatchee		244		135		385		-0.45		1.85

		Chikamin creek		--		0		0		1		2						Above Tumwater		441		369		964		-0.16		1.61

		Meadow Creek		--		5		1		5		16						Peshastin		15		34		97		1.27		1.85

		Twin Creek		--		4		0		--		0

		Goose Creek		--		0		--		--		--

		Alder Creek		--		0		5		2		14

		Deep Creek		--		0		--		--		--

		Clear Creek		--		43		32		37		12

		Subtotal		25		80		64		62		162

		Nason Creek Basin

		Nason Creek		27		80		121		124		410

		White Pine Creek		--		--		--		0		0

		Un-named Creek		--		--		--		3		0

		Roaring Creek		--		--		--		--		2

		Subtotal		27		80		121		127		412

		White River Basin

		White River		--		0		1		0		2

		Panther Creek		--		--		0		0		0

		Napeequa River		--		0		2		0		0

		Subtotal				0		3		0		2

		Little Wenatchee River

		Mainstem		--		1		5		0		0

		Icicle Creek

		Mainstem		19		27		16		23		8

		Peshastin Creek Basin

		Peshastin Creek		--		--		15		32		91

		Mill Creek		--		--		--		--		1

		Ingalls Creek		--		--		0		0		0

		Ruby Creek		--		--		0		0		0

		Tronsen Creek		--		--		0		2		5

		Scotty Creek		--		--		0		0		0

		Shaser Creek		--		--		0		0		0

		Schafer Creek		--		--		--		0		0

		Subtotal		--		--		15		34		97

		Wenatchee River

		Mainstem		116		315		248		136		456

		Beaver Creek*		--		0		0		15		3

		Chiwaukum Creek		--		--		0		--		0

		Subtotal		116		315		248		151		459

		Wenatchee Basin Total		187		503		472		397		1,140
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		2003		121		244		441		15

		2004		127		135		369		34

		2005		412		385		964		97
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Sheet2

				year		total		female		male				# fish per redd		Run escapement		Spawning escapement		index		nonindex		total

				2001		817		137		313				1.82		817		249		118		19		137

				2002		1,773		579		258				2.12		1,773		1,006		296		179		475

				2003		1,414		404		328				1.93		1,414		852		353		88		441

				2004		1,873		206		453				2.84		1,873		1,049		277		92		369

				2005		2,498		669		847				1.65		2,498		1,588		828		136		964
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Sheet1

		Date		Status		Mean discharge (CFS)		YCW		SHR P		SHR S		YCW		SHR P		SHR S		YCW		SHR S		SHR P

		18-Feb-05		R		1988		4		1		0		3		1		0		7		0		2

		19-Feb-05		R		1940		2		0		0		2		0		0		4		0		0

		20-Feb-05		R		1900		3		0		0		7		1		0		10		0		1

		21-Feb-05		R		1829		1		0		0		2		0		0		3		0		0

		22-Feb-05		R		1765		0		0		0		0		0		0		0		0		0

		23-Feb-05		R		1718		1		0		0		1		0		0		2		0		0

		24-Feb-05		R		1672		2		0		0		1		1		0		3		0		1

		25-Feb-05		R		1639		1		0		0		1		0		0		2		0		0

		26-Feb-05		R		1603		2		0		0		2		0		0		4		0		0

		27-Feb-05		R		1588		6		0		0		1		0		0		7		0		0
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Lake

		Date		YCW		SHR P		SHR S		YCW		SHR P		SHR S		YCW		SHR P		SHR S

		5-Mar-05		0		0		0								0		0		0

		6-Mar-05		0		0		0								0		0		0

		7-Mar-05		1		0		0								1		0		0

		8-Mar-05		0		1		0								0		1		0

		9-Mar-05		0		0		0		0		0		0		0		0		0																		850

		10-Mar-05		0		0		0		0		0		0		0		0		0																		850

		11-Mar-05		0		0		0		0		0		0		0		0		0																		850

		12-Mar-05		0		0		0		0		0		0		0		0		0																		1270

		13-Mar-05		0		0		0		0		0		0		0		0		0																		1300

		14-Mar-05		1		0		0		0		0		0		1		0		0																		1253

		15-Mar-05		0		0		0		0		0		0		0		0		0																		1190

		16-Mar-05		0		0		0		2		0		0		2		0		0																		1150

		17-Mar-05		1		0		0		0		0		0		1		0		0																		1130

		18-Mar-05		0		0		0		0		0		0		0		0		0																		1090

		19-Mar-05		0		0		0		0		0		0		0		0		0																		1040

		20-Mar-05		0		0		0		0		0		0		0		0		0																		980

		21-Mar-05		0		0		0		1		0		0		1		0		0																		970

		22-Mar-05		0		0		0		0		0		0		0		0		0																		920

		23-Mar-05		0		0		0		0		0		0		0		0		0																		860

		24-Mar-05		0		0		0		1		0		0		1		0		0																		820

		25-Mar-05		1		0		0		1		0		0		2		0		0																		800

		26-Mar-05		0		0		0		0		0		0		0		0		0																		790

		27-Mar-05		1		0		0		0		0		0		1		0		0																		790

		28-Mar-05		0		1		0		0		0		0		0		1		0																		840

		29-Mar-05		0		0		0		0		0		0		0		0		0																		860

		30-Mar-05		0		0		0		0		0		0		0		0		0																		850

		31-Mar-05		0		0		0		0		0		0		0		0		0																		810

		1-Apr-05		0		0		0		0		0		0		0		0		0																		810

		2-Apr-05		0		0		0		1		0		0		1		0		0																		850

		3-Apr-05		0		0		0		0		1		0		0		1		0																		830

		4-Apr-05		0		0		0		0		0		0		0		0		0																		830

		5-Apr-05		0		0		0		1		0		0		1		0		0																		810

		6-Apr-05		0		0		0		1		0		0		1		0		0																		790

		7-Apr-05		0		0		0		0		0		0		0		0		0																		780

		8-Apr-05		0		0		0		0		0		0		0		0		0																		870

		9-Apr-05		0		1		0		0		0		0		0		1		0																		910

		10-Apr-05		0		0		0		0		0		0		0		0		0																		880

		11-Apr-05		3		0		0		1		0		0		4		0		0																		895

		12-Apr-05		0		0		0		0		0		0		0		0		0																		895

		13-Apr-05		0		0		0		1		0		0		1		0		0																		880

		14-Apr-05		1		0		0		0		0		0		1		0		0																		830

		15-Apr-05		0		0		0		0		0		0		0		0		0																		822

		16-Apr-05		0		0		0		1		0		0		1		0		0																		820

		17-Apr-05		0		0		0		1		0		0		1		0		0																		820

		18-Apr-05		0		0		0		0		0		0		0		0		0																		840

		19-Apr-05		1		0		0		1		0		0		2		0		0																		840

		20-Apr-05		0		0		0		0		1		0		0		1		0																		920

		21-Apr-05		0		0		0		1		1		0		1		1		0																		1010

		22-Apr-05		0		0		0		0		0		0		0		0		0																		1220

		23-Apr-05		0		0		0		0		0		0		0		0		0																		1600

		24-Apr-05		1		0		0		1		0		0		2		0		0																		2210

		25-Apr-05		0		1		0		0		1		0		0		2		0																		2650

		26-Apr-05		0		0		0		0		0		0		0		0		0																		3300

		27-Apr-05		0		0		0		0		0		0		0		0		0																		3600

		28-Apr-05		0		0		0		1		0		0		1		0		0																		3600

		29-Apr-05		0		0		0		1		2		0		1		2		0																		3490

		30-Apr-05		1		0		0		0		0		0		1		0		0																		3200

		1-May-05		1		0		0		0		0		0		1		0		0																		3100

		2-May-05		1		0		0		1		0		0		2		0		0																		2400

		3-May-05		0		0		0		0		2		0		0		2		0																		2380

		4-May-05		3		0		0		1		0		0		4		0		0																		2300

		5-May-05		0		0		0		2		0		0		2		0		0																		2290

		6-May-05		1		0		0		2		1		0		3		1		0																		2350

		7-May-05		1		0		0		1		1		0		2		1		0																		2480

		8-May-05		0		0		0		0		0		0		0		0		0																		2500

		9-May-05		3		0		0		1		0		0		4		0		0																		2350

		10-May-05		0		0		0		0		0		0		0		0		0																		2800

		11-May-05		0		1		0		0		1		0		0		2		0																		3300

		12-May-05		1		0		0		0		0		0		1		0		0																		3090

		13-May-05		1		0		0		2		0		0		3		0		0																		2900

		14-May-05		1		0		0		1		0		0		2		0		0																		2790

		15-May-05		1		0		0		1		0		0		2		0		0																		2820

		16-May-05		0		0		0		0		0		0		0		0		0																		3090

		17-May-05		2		0		0		0		0		0		2		0		1																		2770

		18-May-05		0		0		0		0		1		0		0		1		0																		2400

		19-May-05		1		0		0		0		0		0		1		0		0																		2300

		20-May-05		0		0		0		0		0		0		0		0		0																		2270

		21-May-05		0		0		0		0		0		0		0		0		0																		2650

		22-May-05		0		0		0		0		0		0		0		0		0																		2690

		23-May-05		1		0		0		1		0		0		2		0		0

		24-May-05		0		1		0		0		0		0		0		1		0																		1630

		25-May-05		0		1		0		0		0		0		0		1		0

		26-May-05		0		1		0		0		0		0		0		1		0

		27-May-05		0		1		0		0		0		0		0		1		0

		28-May-05		0		0		0		0		1		0		0		1		0

		29-May-05		0		0		0		0		0		0		0		0		0

		30-May-05														0		0		0

		31-May-05														0		0		0

		1-Jun-05		0		0		0		0		0		0		0		0		0																		2300

		2-Jun-05		0		0		0		0		0		0		0		0		0																		2040

		3-Jun-05		0		3		0		0		0		0		0		3		0																		1780

		4-Jun-05		0		0		0		0		1		0		0		1		0																		1600

		5-Jun-05		0		1		0		0		0		0		0		1		0																		1500

		6-Jun-05		0		1		0		0		0		0		0		1		0																		1450

		7-Jun-05		0		1		0		0		0		0		0		1		0																		1300

		8-Jun-05		0		0		0		0		0		0		0		0		0																		1180

		9-Jun-05		0		0		0		0		0		0		0		0		0																		1110

		10-Jun-05		0		0		0		0		1		0		0		1		0																		1050

		11-Jun-05		0		0		0		1		0		0		1		0		0																		1050

		12-Jun-05		0		0		0		0		0		0		0		0		0																		1000

		13-Jun-05		0		0		0		0		0		0		0		0		0																		950

		14-Jun-05		0		0		0		0		0		0		0		0		0																		950

		15-Jun-05		0		0		0		0		1		0		0		1		0																		870

		16-Jun-05		0		0		0		0		0		0		0		0		0																		840

		17-Jun-05		0		0		0		0		0		0		0		0		0																		850

		18-Jun-05		0		0		0		0		0		0		0		0		0																		880

		19-Jun-05		0		0		0		0		0		0		0		0		0																		860

		20-Jun-05		0		0		0		0		0		0		0		0		0																		860

		21-Jun-05		0		0		0		0		0		0		0		0		0																		883

		22-Jun-05		0		0		0								0		0		0																		1000

		23-Jun-05		0		0		0		0		0		0		0		0		0																		990

		24-Jun-05		0		0		0		0		0		0		0		0		0																		940

		25-Jun-05		0		0		0		0		0		0		0		0		0																		880

		26-Jun-05		0		0		0		0		0		0		0		0		0																		850

		27-Jun-05		0		0		0		0		0		0		0		0		0																		840

		28-Jun-05		0		0		0		0		0		0		0		0		0																		850

		29-Jun-05		0		0		0		0		0		0		0		0		0																		820

		30-Jun-05		0		0		0		0		0		0		0		0		0																		820
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Sheet1

		Date		Status		Mean discharge (CFS)		YCW		SHR P		SHR S		YCW		SHR P		SHR S		YCW		SHR P		SHR S

		18-Feb-05		R		1988		4		1		0		3		1		0		7		2		0

		19-Feb-05		R		1940		2		0		0		2		0		0		4		0		0

		20-Feb-05		R		1900		3		0		0		7		1		0		10		1		0

		21-Feb-05		R		1829		1		0		0		2		0		0		3		0		0

		22-Feb-05		R		1765		0		0		0		0		0		0		0		0		0

		23-Feb-05		R		1718		1		0		0		1		0		0		2		0		0

		24-Feb-05		R		1672		2		0		0		1		1		0		3		1		0

		25-Feb-05		R		1639		1		0		0		1		0		0		2		0		0

		26-Feb-05		R		1603		2		0		0		2		0		0		4		0		0

		27-Feb-05		R		1588		6		0		0		1		0		0		7		0		0

		28-Feb-05		R		1559		1		0		0		0		1		0		1		1		0

		1-Mar-05		R		1560		2		0		0		0		0		0		2		0		0

		2-Mar-05		R		1552		1		0		0		0		0		0		1		0		0

		3-Mar-05		R		1550		1		0		0		0		0		0		1		0		0

		4-Mar-05		R		1540		0		0		0		0		0		0		0		0		0

		5-Mar-05		R		1530		0		1		0		0		0		0		0		1		0

		6-Mar-05		R		1519		0		1		0		0		0		0		0		1		0

		7-Mar-05		R		1532		0		0		0		0		0		0		0		0		0

		8-Mar-05		R		1633		1		0		0		0		0		0		1		0		0

		9-Mar-05		R		1784		0		0		0		1		0		0		1		0		0

		10-Mar-05		R		1955		0		0		0		0		0		0		0		0		0

		11-Mar-05		R		2127		0		0		0		2		0		0		2		0		0

		12-Mar-05		R		2244		1		0		0		1		0		0		2		0		0

		13-Mar-05		R		2508		1		0		0		2		0		0		3		0		0

		14-Mar-05		R		2456		4		0		0		3		0		0		7		0		0

		15-Mar-05		R		2364		4		0		0		1		0		0		5		0		0

		16-Mar-05		R		2268		0		0		0		3		0		0		3		0		0

		17-Mar-05		R		2236		3		0		0		1		0		0		4		0		0

		18-Mar-05		R		2186		1		0		0		1		0		0		2		0		0

		19-Mar-05		R		2097		2		0		0		3		0		0		5		0		0

		20-Mar-05		R		2061		1		0		0		0		0		0		1		0		0

		21-Mar-05		R		2030		2		0		0		0		0		0		2		0		0

		22-Mar-05		R		1998		2		0		0		0		0		0		2		0		0

		23-Mar-05		R		1897		0		0		0		2		0		0		2		0		0

		24-Mar-05		R		1830		0		0		0		0		0		0		0		0		0

		25-Mar-05		R		1773		0		0		0		0		0		0		0		0		0

		26-Mar-05		R		1727		2		0		0		0		0		0		2		0		0

		27-Mar-05		R		1839		1		0		0		1		0		0		2		0		0

		28-Mar-05		R		1982		4		0		0		0		0		0		4		0		0

		29-Mar-05		R		1932		1		0		0		3		0		0		4		0		0

		30-Mar-05		R		1939		2		0		0		2		0		0		4		0		0

		31-Mar-05		R		1897		1		0		0		1		0		0		2		0		0

		1-Apr-05		R		1832		1		0		1		0		0		0		1		0		1

		2-Apr-05		R		1924		1		0		0		0		2		0		1		2		0

		3-Apr-05		R		1946		3		0		1		1		0		0		4		0		1

		4-Apr-05		R		1911		1		0		0		3		0		0		4		0		0

		5-Apr-05		R		1864		2		0		1		3		0		0		5		0		1

		6-Apr-05		R		1812		4		0		0		3		0		0		7		0		0

		7-Apr-05		R		1804		5		1		1		0		1		0		5		2		1

		8-Apr-05		R		1937		6		0		1		2		0		0		8		0		1

		9-Apr-05		R		1996		2		0		1		4		0		0		6		0		1

		10-Apr-05		R		1981		4		1		0		8		0		0		12		1		0

		11-Apr-05		R		1986		5		1		0		1		0		0		6		1		0

		12-Apr-05		R		2028		1		0		0		4		0		0		5		0		0

		13-Apr-05		R		1950		1		0		0		4		0		0		5		0		0

		14-Apr-05		R		1885		2		0		0		3		0		2		5		0		2

		15-Apr-05		R		1838		6		0		0		2		0		0		8		0		0

		16-Apr-05		R		1810		0		0		1		0		0		0		0		0		1

		17-Apr-05		R		1845		2		0		1		1		3		0		3		3		1

		18-Apr-05		R		1868		5		0		1		4		0		0		9		0		1

		19-Apr-05		R		1845		2		0		1		6		1		0		8		1		1

		20-Apr-05		R		1822		5		1		1		0		0		0		5		1		1

		21-Apr-05		R		1913		1		0		0		0		0		0		1		0		0

		22-Apr-05		R		2079		0		0		0		0		0		0		0		0		0

		23-Apr-05		R		2567		6		1		6		1		0		0		7		1		6

		24-Apr-05		P		3130		3		0		5		1		0		1		4		0		6

		25-Apr-05		R		4486		2		0		9		1		0		2		3		0		11

		26-Apr-05		P		5311		8		1		6								8		1		6

		27-Apr-05		R		6386		8		1		4								8		1		4

		28-Apr-05		R		6976		18		2		5								18		2		5

		29-Apr-05		R		6612		6		0		7								6		0		7

		30-Apr-05		R		5771		6		1		1								6		1		1

		1-May-05		R		4790		4		1		5								4		1		5

		2-May-05		R		4574		3		0		1								3		0		1

		3-May-05		R		4383		11		0		9		3		0		8		14		0		17

		4-May-05		R		4345		6		0		8		7		3		3		13		3		11

		5-May-05		R		4432		5		0		15		6		1		13		11		1		28

		6-May-05		R		4461		0		0		5		3		0		18		3		0		23

		7-May-05		R		4812		0		0		12								0		0		12

		8-May-05		R		4737		3		1		5								3		1		5

		9-May-05		R		4598		0		0		10		0		2		11		0		2		21

		10-May-05		P		6175		1		1		5								1		1		5

		11-May-05		P		8450		1		1		5								1		1		5

		12-May-05		R		7222		1		0		1								1		0		1

		13-May-05		R		6595		1		1		5								1		1		5

		14-May-05		R		6195		2		0		0								2		0		0

		15-May-05		R		6294		0		0		1								0		0		1

		16-May-05		R		6694		0		0		0								0		0		0

		17-May-05		R		6295		0		0		1								0		0		1

		18-May-05		R		5379		2		0		3								2		0		3

		19-May-05		R		5036		0		0		2								0		0		2

		20-May-05		R		4853		0		0		0								0		0		0

		21-May-05		R		4398		0		0		2		1		0		1		1		0		3

		22-May-05		R		4032		0		0		0		0		0		0		0		0		0

		23-May-05		R		3825		0		0		0		0		0		4		0		0		4

		24-May-05		R		3531		0		0		1		0		0		4		0		0		5

		25-May-05		R		3280		0		0		1		0		0		0		0		0		1

		26-May-05		R		3155		2		0		0		1		0		1		3		0		1

		27-May-05		R		3240		0		1		0		0		1		1		0		2		1

		28-May-05		R		3562		0		0		0		0		0		1		0		0		1

		29-May-05		R		4029		0		1		0		0		0		0		0		1		0

		30-May-05		R		4711		0		0		0		0		0		3		0		0		3

		31-May-05		R		5157		0		0		0								0		0		0

		1-Jun-05		R		4921		0		0		0								0		0		0

		2-Jun-05		R		4316		0		0		3		1		0		0		1		0		3

		3-Jun-05		R		3748		1		0		0		1		0		0		2		0		0

		4-Jun-05		R		3417		0		0		1		0		0		0		0		0		1

		5-Jun-05		R		3129		1		0		0		2		0		1		3		0		1

		6-Jun-05		R		3081		1		0		0		1		0		0		2		0		0

		7-Jun-05		R		2792		0		0		1		0		0		0		0		0		1

		8-Jun-05		R		2523		0		0		0		0		0		2		0		0		2

		9-Jun-05		R		2360		0		0		0		0		0		0		0		0		0

		10-Jun-05		R		2196		1		0		0		0		0		0		1		0		0

		11-Jun-05		R		2114		0		0		0		0		0		0		0		0		0

		12-Jun-05		R		2141		0		0		0		0		0		0		0		0		0

		13-Jun-05		R		2077		0		0		0		0		0		0		0		0		0

		14-Jun-05		R		1973		0		0		0		0		0		0		0		0		0

		15-Jun-05		R		1896		0		0		0		0		0		0		0		0		0

		16-Jun-05		R		1804		0		0		0		0		0		0		0		0		0

		17-Jun-05		R		1736		0		0		0		0		0		0		0		0		0

		18-Jun-05		R		1859		0		0		0		0		0		0		0		0		0

		19-Jun-05		R		1904		0		0		0		0		0		0		0		0		0

		20-Jun-05		R		1823		0		0		0		0		0		0		0		0		0

		21-Jun-05		R		1833		0		0		0		0		0		0		0		0		0

		22-Jun-05		R		1911		0		0		0		0		0		0		0		0		0

		23-Jun-05		R		2078		0		0		0		0		0		0		0		0		0

		24-Jun-05		R		1935		0		0		0		0		0		0		0		0		0

		25-Jun-05		R		1828		0		0		0		0		0		0		0		0		0

		26-Jun-05		R		1760		0		0		0		0		0		0		0		0		0

		27-Jun-05		R		1706		0		0		0		0		0		0		0		0		0

		28-Jun-05		R		1743		0		0		0		0		0		0		0		0		0

		29-Jun-05		R		1680		0		0		0		0		0		0		0		0		0

		30-Jun-05		R		1599		0		0		0		0		0		0		0		0		0

		1-Jul-05		R		1600		0		0		0		0		0		0		0		0		0

		2-Jul-05		R		1546		0		0		0		0		0		0		0		0		0

		3-Jul-05		R		1437		0		0		0		0		0		0		0		0		0

		4-Jul-05		R		1327		0		0		0		0		0		0		0		0		0

		5-Jul-05		R		1237		0		0		0		0		0		0		0		0		0

		6-Jul-05		R		1194		0		1		0		0		0		0		0		1		0

		7-Jul-05		R		1224		0		0		0		0		0		0		0		0		0

		8-Jul-05		R		1283		0		0		0		0		0		0		0		0		0

		9-Jul-05		R		1235		0		0		0		0		0		0		0		0		0

		10-Jul-05		R		1473		0		0		0		0		0		0		0		0		0

		11-Jul-05		R		1323		0		0		0		0		0		0		0		0		0

		12-Jul-05		R		1201		0		0		0		0		0		0		0		0		0

		13-Jul-05		R		1121		0		0		0		0		0		0		0		0		0
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