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Outline
Steelhead status and background in eastern WA

Study area: site selection, goals, and justification

Metheds: sampling; strategy:

- Benthic invertehrates
- Physical water quality
- WWoelman pehble counts

g8

- Large Woody Debris

Conclusions and management Implications
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* Historic steelhead run estimates are v
Incomplete but one reference stated ' '
that annual runs of 100,000 in the
Yakima River. (noaa 2006)

Yakima River Salmon Counts Bonneville
1983 to Present Dam google.com
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STEELHEAD ESU
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Site 1: 1,286.6m
Site 2: 1,042.4m
Site 3: 804.4m



Study questions

“Is the habitat In the upper reaches of Manastash

Creek still able of supporting anadremous; fiIsh?”
- M/ researchrwillfald managersiin: this decision

a) What IS the benthic-macroinvertehrate community
structurerin the creek?
- Benthic macroe-invertenrates are Sstrong
Inadicators eifwater quality:and salmoenid hahitat
suitability (Naiman, DeCamps, and McClain 2005; Karr 1984)

) What IS the condition of other habitat components?
- Determiningi steelhead habitat guality reguires hoelistic
IN-Stream and rparan evaluation



Benthic macroinvertebrates as biomonitors

“Benthic macroinvertebrates make excellent indicators of
overall stream health because they are ubiguitous,
apbundant and easy te' sample, and contain taxa with
different responses te a broead range of human activities

(Karran ' Naiman & Bilby 1998)*

“BMIs provide the critical linkage 1n energy. flow from the

microbial to vertebrate populations In stream ecosystems.”
(Hershey and Lambartiin Kanter: 1997)

Brachycentridae ﬁ

Chironomidae

e \ _
Baetidae
Nemouridae
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Samples taken

8/24/2005

8/7/2005

9/12/2005

e Surber samples taken at these % of wetted width on these
dates

e Physical water parameters were measured in coincidence

e Wolman pebble counts, LWD survey, and bank vegetation were also
surveyed at these study sites
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Outside the N 3

bankcull charmel Dieectly above bankfull channel

FIIME 2
Bankfull chanrel

Shuett-Hames et al. 1999

rootwads =2 | small logs 2 10 cm | medium logs =2 20 cm | large logs = | Key
20 cm -<20cm -<50cm 50 cm pieces

Timber Fish and Wildlife LWD level 1 survey procedure




Site 1

1,286.6m in elevation

Plane-bed channel
morphology

Study reach was
66 stream meters long

D-50 pebble size was
74.3mm

LWD is important is an important habitat component for both
steelhead (Cedarholm 1997) and macroinvertebrates (Kantor 1998). It also
Influences channel morpholgy (Montgomery and Buffington 1998). Site 1 had
three pieces of key LWD and a total volume of 25.69 m3.



Site 2

1,042.4m in elevation

e Plane—bed channel
channel morphology

e Study reach was 67
stream meters long

e D-50 pebble count was
58.8mm

Site 2 had two pieces of key LWD and a total volume of 16.2m3

This site had the greatest abundance of BMIs (398 individuals)



Site 3

e 804.4m In elevation

* Riffle-pool channel
morphology

e Study reach was 41
stream meters in length

e D-50 pebble count was
22.7/mm

Site 3 had two pieces of key LWD and a total volume of 9.8m3

This site was the least sinuous of the three, lack of corners to
catch LWD may account for a lower value here. Most LWD found
was in zone 3 crossing the channel



Temporal Summation of BMI Community
Structure at Site 1

Diptera

Ephemeroptera
24%

Trichoptera
53%
Plecoptera
20% Temporal Summation of BMI Community

Structure for Site 2

Diptera

20% Trichoptera

Coleoptera 34%
7%

Ephemeroptera
20%

Temporal Summation of BMI Community
Structure of Site 3 19%

Plecoptera

Chironomidae

12% Trichoptera

Coleoptera 29%
11%

Ephemeroptera

Plecoptera
27%

21%
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Temporal Summation of BMI Community Structure for Site 2
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Original Data

		Manastash Creek Benthic Invertebrate Collections

																								Chi-square data

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.								Trichoptera				Pleicoptera				Ephemeroptera		Coleoptera		Diptera

																				49				18				21		3		1

		Site #1, Buck meadows		Trichoptera		Hydropsychidae		1		0		0						165		84		62		22		75		35		1		0

						Rhyacophilidae		2		4		2								32				22				19		4		0

						Philopotomidae		2		6		2								35				13				15		1		12

						Psychomyiidae		1		0		0						96		48		52		16		54		23		0		20

						Polycentropodidae		0		0		0								13				23				16		19		22

						Glossosomotidae		1		2		10								35				24				24		9		11

						Hydroptilidae		0		0		0						104		43		78		27		100		49		6		24

						Brachycentridae		0		1		0								26				27				27		25		8

						Lepidostomatidae		4		5		2

						Lemniphilidae		2		2		0		49						365				192				229		68		98

				Plecoptera

						Peltoperlidae		0		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		0		1

						Perlodidae		1		0		0

						Chloroperlidae		0		2		0						* Chi Exp.		121.6666666667				64				76.3333333333

						Nemouridae		1		3		6

						Capniidae		1		1		0		18

				Ephemeroptera

						Baetidae		3		2		1

						Ameletidae		1		4		2										8:1, EPT:Chironomids				11.0697674419

						Ephemerellidae		4		0		0

						Leptophlebiidae		0		0		0																952

						Heptageniidae		3		0		1

						Leptophydae		0		0		0		21

				Coleoptera

						Elmidae		1		2		0		3

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		1		0		0						92

						Tipulidae		0		0		0		1				N = 92

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		5		3

						Rhyacophilidae		3		2		3

						Philopotomidae		5		13		3

						Psychomyiidae		2		1		1

						Polycentropodidae		0		2		2

						Glossosomotidae		0		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		13		11		3

						Lepidostomatidae		0		0		1

						Lemniphilidae		4		0		1		84

				Pleicoptera

						Peltoperlidae		1		0		1

						Pteronarcyidae		0		0		2

						Perlidae		2		0		1

						Perlodidae		0		0		1

						Chloroperlidae		0		2		0

						Nemouridae		7		2		1

						Capniidae		1		0		1		22

				Ephemeroptera

						Baetidae		8		6		9

						Ameletidae		1		4		0

						Ephemerellidae		1		1		2

						Leptophlebiidae		0		0		0

						Heptageniidae		2		0		1

						Leptophydae		0		0		0		35

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						142

						Tipulidae		0		0		0		0				N = 142

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		4		8		4

						Rhyacophilidae		0		3		0

						Philopotomidae		0		1		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		1

						Glossosomotidae		0		0		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		0

						Lepidostomatidae		0		1		0

						Lemniphilidae		1		0		0		32

				Pleicoptera

						Peltoperlidae		1		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		6		6		3

						Capniidae		0		0		0		22

				Ephemeroptera

						Baetidae		5		3		6

						Ameletidae		0		0		3

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		0		1

						Leptophydae		0		0		0		19

				Coleoptera

						Elmidae		0		3		1		4

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						77

						Tipulidae		0		0		0		0				N = 77

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		0		3		3

						Rhyacophilidae		1		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		1		1

						Polycentropodidae		0		0		0

						Glossosomotidae		4		1		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		10

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		35

				Pleicoptera

						Peltoperlidae		0		0		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		0

						Perlodidae		0		0		0

						Chloroperlidae		3		0		0

						Nemouridae		1		5		3

						Capniidae		0		0		0		13

				Ephemeroptera

						Baetidae		5		1		5

						Ameletidae		0		0		1

						Ephemerellidae		2		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		0		0		1

						Leptophydae		0		0		0		15

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		5		6

						Ceratopogonidae		0		0		0						76

						Tipulidae		1		0		0		12				N = 76

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		1		3		4

						Rhyacophilidae		2		2		1

						Philopotomidae		0		0		5

						Psychomyiidae		1		1		3

						Polycentropodidae		0		0		0

						Glossosomotidae		1		2		0

						Hydroptilidae		2		0		0

						Brachycentridae		5		10		5

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		48

				Pleicoptera

						Peltoperlidae		0		1		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		1

						Nemouridae		5		3		4

						Capniidae		0		0		0		16

				Ephemeroptera

						Baetidae		1		5		9

						Ameletidae		0		2		0

						Ephemerellidae		0		0		3

						Leptophlebiidae		0		0		0

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		23

				Coleoptera

						Elmidae		0		0		0		0

				Diptera

						Chironimidae		5		6		9

						Ceratopogonidae		0		0		0						107

						Tipulidae		0		0		0		20				N = 107

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		2		4		4

						Rhyacophilidae		0		2		0

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		0

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		13

				Pleicoptera

						Peltoperlidae		0		2		2

						Pteronarcyidae		0		0		0

						Perlidae		1		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		8		3

						Capniidae		0		0		0		23

				Ephemeroptera

						Baetidae		0		2		3

						Ameletidae		0		0		0

						Ephemerellidae		0		5		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		5		0

						Leptophydae		0		0		0		16

				Coleoptera

						Elmidae		11		4		4		19

				Diptera

						Chironimidae		10		10		2

						Ceratopogonidae		1		0		0						93

						Tipulidae		0		0		0		22				N = 93

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		1		3		0

						Rhyacophilidae		1		2		1

						Philopotomidae		0		0		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		5		5

						Hydroptilidae		0		0		0

						Brachycentridae		2		9		1

						Lepidostomatidae		1		0		0

						Lemniphilidae		1		1		0		35

				Pleicoptera

						Peltoperlidae		3		3		2

						Pteronarcyidae		0		0		0

						Perlidae		2		2		3

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		3		2

						Capniidae		1		0		0		24

				Ephemeroptera

						Baetidae		3		4		1

						Ameletidae		1		0		1

						Ephemerellidae		1		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		5		2		5

						Leptophydae		1		0		0		24

				Coleoptera

						Elmidae		2		2		5		9

				Diptera

						Chironimidae		2		3		2

						Ceratopogonidae		0		0		0						103

						Tipulidae		2		2		0		11				N = 103

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		4		3

						Rhyacophilidae		7		0		0

						Philopotomidae		1		0		2

						Psychomyiidae		2		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		5

						Hydroptilidae		0		0		0

						Brachycentridae		5		0		5

						Lepidostomatidae		0		2		0

						Lemniphilidae		1		0		1		43

				Plecoptera

						Peltoperlidae		2		1		4

						Pteronarcyidae		0		0		0

						Perlidae		4		4		3

						Perlodidae		2		0		1

						Chloroperlidae		0		0		0

						Nemouridae		1		3		2

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		9		14		7

						Ameletidae		1		0		1

						Ephemerellidae		1		0		4

						Leptophlebiidae		0		0		0

						Heptageniidae		5		6		1

						Leptophydae		0		0		0		49

				Coleoptera

						Elmidae		2		3		0		6

				Diptera

						Chironimidae		5		7		6

						Ceratopogonidae		0		0		1						149

						Tipulidae		0		4		1		24				N = 149

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		6		4		7

						Rhyacophilidae		2		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		1		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		26

				Pleicoptera

						Peltoperlidae		0		2		1

						Pteronarcyidae		0		0		0

						Perlidae		5		4		2

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		0		11		4

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		6		8		8

						Ameletidae		1		0		0

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		1

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		27

				Coleoptera		Elmidae		8		3		14		25

				Diptera		Chironimidae		2		2		4

						Ceratopogonidae		0		0		0						113

						Tipulidae		0		0		0		8				N = 113





Results

		

								Goodness of fit chi-square analysis																		Adapted level II benthic macro-invertebrate analysis from the

																										Oregon Plan for Salmon and Watersheds

																																		Scoring criteria

		Trichoptera, initial sampling, middle of stretches, all three sites																								Metric				Raw value				5				3		1		Score

						(O-E)^2																				Total taxa richness				27				x								5

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												Caddisfly richness				10				x								5

		165		121.67		15.43099																				Stonefly richness				7				x								5

		96		121.67		5.41587																				Mayfly richness				6				x								5

		104		121.67		2.566195		23.413		5.99		0.05		YES												% Chironimidae				11.60%				x								5

																										% Dominance (top 3 taxa)				34%								x				3

		Plecoptera, initial sampling, middle of stretches, all three sites

						(O-E)^2																				Top 3 taxa

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												T. Brachycentridae				92												Total score: 28

		62		64		0.0625																				P.Nemouridae				99

		52		64		2.25																				E.Baetidae				134												Designation: No impairment

		78		64		3.0625		5.375		5.99		0.05		NO

																										* Chironimidae				86

		Ephemeroptera, initial sampling, middle of site, all three sites

						(O-E)^2

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?

		75		76.33		0.02329

		54		76.33		6.534207

		100		76.33		7.3377		13.895197		5.99		0.05		YES

		Buck Meadows		271				*Chi-square indicates significantly

		Island Region		398				different distribution. Chi-stat =						30.986

		Bridge		283

				952

				Site #

		Order/numbers		1		2		3

		Trichoptera		165		96		104

		Plecoptera		62		52		78

		Ephemeroptera		75		54		100

		******************************************************************************

		Site 1

																chi-square contigency table

								B-IBI score										T				E				P				C				D

		Total taxa richness		17.6666666667				3								Site 1		119				60				55				13				24

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5								Site 2		175				107				65				7				44

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5								Site 3		71				62				72				48				30

								22		Good

		N = 279

		Site 2

								B-IBI score

		Total taxa richness		18				3

		Ephemeroptera Richness		4				4

		Plecoptera richness		5				5

		Trichoptera richness		8				5

		% Dominance		22.6666666667		baetidae		5

								22		Good

		N = 347

		Site 3

								B-IBI score

		Total taxa richness		13.3333333333				2

		Ephemeroptera Richness		3.3333333333				3

		Plecoptera richness		3				4

		Trichoptera richness		5.3333333333				4

		% Dominance		14.6666666667		nemouridae		5

								18		Fair

		N = 289





Results

		



Buck Meadows

Island Region

Bridge

Total invertebrate collections by site



waterQgraphs

		

		Site 1		Site 2		Site 3

		0.602		0.344		0.359

		0.271		0.28		0.536																						8/7/05		8/30/05		9/12/05

		0.153		0.292		0.405																				Site 1		84.6		91.8		91.2

																										Site 2		92.4		94.6		91.2

																										Site 3		81.3		98.2		91.7





waterQgraphs

		38571		38571		38571

		38594		38594		38594

		38607		38607		38607



Site 1

Site 2

Site 3

Date

Temperature (Celsius)

Water Temperature Change Over Time

15

15.5

15.5

9.9

12.2

12.9

8.1

10.4

13.8



Sitestrucs

		



Site 1
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Site 1

Site 2

Site 3

Date

% Dissolved Oxygen

Dissolved Oxygen Trends



LWD

																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae								Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

																		84		22		35		1		0								32		22		19		4

																																																				site 2		8/7/05																site 2		8/30/05

																																																				Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera										Trichoptera		Plecoptera		Ephemeroptera		Diptera

																																																				35		13		15		1		12										48		16		23		20

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		162		62		75		8		1

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																		13		23		16		19		22												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																																						96		52		54		20		54

																		N

																		308

																																																																																		N

																																																																																		276

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		35		24		24		9		11												43		27		49		6		24

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae										Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		26		27		27		25		8										104		78		100		40		43

																																N

																																365
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BMI Community Structure of site 1 on 8/30/2005
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BMI Community Structure of site 1 on 9/12/2005



		



BMI Community Structure of Site 2 on 8/7/2005



		



BMI Community Structure of Site 2 on 8/30/2005



		



BMI Community Structure of Site 2 on 9/12/2005



		



Temporal Summation of BMI Community Structure at Site 1



		



Temporal Summation of BMI Community Structure for Site 2



		



BMI Community Structure of Site 3 on 8/7/2005



		



BMI Community Structure of Site 3 on 8/30/2005



		



BMI Community Structure of Site 3 on 9/12/2005



		



Temporal Summation of BMI Community Structure of Site 3



		

				Site 1, Buck Meadows																Site #2, Island Region

		Date:		8/7/06								Date:		8/30/06						Date:		8/7/05										Date:		8/30/05

		Temp. C		15								Temp. C		9.9						Temp. C		15.5										Temp. C		12.2

		D.O.		84.60%								D.O.		91.80%						D.O.		92.40%										D.O.		94.60%

		Turb.		0.49								Turb.		0.62						Turb.		0.6										Turb.		1.45

		pH		7.6								pH		8.2						pH		7.9										pH		8

				2.26 fps								0.647		1.19		0.892				SL vel		SC vel		SR vel								SL vel		SC vel		SR vel

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel				0.592		1.57		1.58								0.23		1.67		1.79

		12		22		19						17.5		23		21.2				SL depth		SC depth		SR depth								SL depth		SC depth		SR depth

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth				20		23		29.2								13.8		18.5		30

		Average depth		0.1325		m						Average depth		0.1543		m				Average depth				0.1805		m						Average depth				0.1558		m

		avg. velocity		0.689		m/s						avg. velocity		0.278		m/s				avg. velocity				0.381		m/s						avg. velocity				0.375		m/s

		wetted width		6.6		m						wetted width		6.3		m				wetted width				5		m						wetted width				4.8		m

		Q		0.602		cubic m/s						Q		0.271		cubic m/s				Q				0.344		cubic m/s						Q				0.28		cubic m/s

																				Date:		9/12/05

		Date:		9/12/06

																				Temp. C		10.4

		Temp. C		8.1																D.O.		95.3

		D.O.		90.90%																Turb.		0.63

		Turb.		0.71				Average depth				0.0675		m						pH		8.2

		pH		7.7				avg. velocity				0.349		m/s

								wetted width				6.5		m						SL vel		SC vel		SR vel

								Q				0.153		cubic m/s						1.78		1.21		1.83

		SL vel		SC vel		SR vel														SL depth		SC depth		SR depth

		1.494		0.834		1.11														12		16		15

		SL depth		SC depth		SR depth

		11		6		10														Average depth				0.1075		m

																				avg. velocity				0.491		m/s

																				wetted width				5

												Site #3, Bridge								Q				0.264		cubic m/s

		Date:		8/7/05								Date:		8/30/05

		Temp. C		15.5								Temp. C		12.9

		D.O.		81.30%								D.O.		98.20%

		Turb.		16.23								Turb.		0.81

		pH		8.1								pH		8.6

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel

		1.504		2.42		1.36						1.45		1.07		1.505

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth

		17		23		23						19		22		28

		Average depth		0.1575		m						Average depth		0.1725		m

		avg. velocity		0.536		m/s						avg. velocity		0.408		m/s

		wetted width		4.9		m						wetted width		5.1

		Q		0.414		cubic m/s						Q		0.359		cubic m /s

		Date:		9/12/05

		Temp. C		13.8

		D.O.		91.70%

		Turb.		0.81

		pH		7.8

		SL vel		SC vel		SR vel

		1.5		1.68		1.17

		SL depth		SC depth		SR depth

		17		19		19

		Average depth		0.1375		m

		avg. velocity		0.442		m/s

		wetted width		5		m

		Q		0.304		cubic		m/s





		Total in-channel piece summary for site 1

						#		Volume (m³)		piece size		zone				rootwads ≥ 20 cm		small logs ≥ 10 cm - < 20 cm		medium logs ≥ 20 cm - < 50 cm		large logs ≥ 50 cm		Key pieces

						1		0.636		m		3				1		5		9		4		3

						2		1.571		l		1

						3		0.594		m		2

						4		0.792		m		2				Total #		23		*20 to be counted, 3 key pieces

						5		1.226		r		1

						6		3.65		kl		3				% rw		0.0526315789

						7		0.523		m		3				% small logs		0.2631578947

						8		0.407		m		1				% medium logs		0.4736842105

						9		1.41		l		2				% large logs		0.2105263158

						10		3.379		kl		1				% key pieces

						11		0.648		m		3				pieces/bfw		3.0303030303

						12		0.06		s		1

						13		0.754		m		1

						14		0.431		m		2

						15		0.076		s		3

						16		0.048		s		1

						17		1.807		l		1

						18		0.085		s		2

						19		0.015		s		1

						20		3.02		kl		1

						21		1.258		l		3

						22		0.735		m		2

						23		2.574		kl		2

								25.699





		Site 1

								B-IBI score

		Total taxa richness		17.6666666667				3

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5

								22

		N = 279

		Wolman pebble counts						Site 1

		Intermediate axis diameter						(mm)

		<4		4.1-5.7		5.8-8		8.1-11.4		11.4-16		16.1-22.6		22.7-32		32.1-45.3		45.4-64		64.1-90.5		90.6-128		128.1-181						181.1-256

		4		3		10		4		6		3		6		3		8		18		13		15						7

																																D50

																																7.6923076923
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		Wolman pebble counts						Site 1

		Intermediate axis diameter						(mm)

		<4		4.1-5.7		5.8-8		8.1-11.4		11.4-16		16.1-22.6		22.7-32		32.1-45.3		45.4-64		64.1-90.5		90.6-128		128.1-181		181.1-256

		4		3		10		4		6		3		6		3		8		18		13		15		7

																												D50

																												7.6923076923
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Original Data

		Manastash Creek Benthic Invertebrate Collections

																								Chi-square data

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.								Trichoptera				Pleicoptera				Ephemeroptera		Coleoptera		Diptera

																				49				18				21		3		1

		Site #1, Buck meadows		Trichoptera		Hydropsychidae		1		0		0						165		84		62		22		75		35		1		0

						Rhyacophilidae		2		4		2								32				22				19		4		0

						Philopotomidae		2		6		2								35				13				15		1		12

						Psychomyiidae		1		0		0						96		48		52		16		54		23		0		20

						Polycentropodidae		0		0		0								13				23				16		19		22

						Glossosomotidae		1		2		10								35				24				24		9		11

						Hydroptilidae		0		0		0						104		43		78		27		100		49		6		24

						Brachycentridae		0		1		0								26				27				27		25		8

						Lepidostomatidae		4		5		2

						Lemniphilidae		2		2		0		49						365				192				229		68		98

				Plecoptera

						Peltoperlidae		0		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		0		1

						Perlodidae		1		0		0

						Chloroperlidae		0		2		0						* Chi Exp.		121.6666666667				64				76.3333333333

						Nemouridae		1		3		6

						Capniidae		1		1		0		18

				Ephemeroptera

						Baetidae		3		2		1

						Ameletidae		1		4		2										8:1, EPT:Chironomids				11.0697674419

						Ephemerellidae		4		0		0

						Leptophlebiidae		0		0		0																952

						Heptageniidae		3		0		1

						Leptophydae		0		0		0		21

				Coleoptera

						Elmidae		1		2		0		3

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		1		0		0						92

						Tipulidae		0		0		0		1				N = 92

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		5		3

						Rhyacophilidae		3		2		3

						Philopotomidae		5		13		3

						Psychomyiidae		2		1		1

						Polycentropodidae		0		2		2

						Glossosomotidae		0		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		13		11		3

						Lepidostomatidae		0		0		1

						Lemniphilidae		4		0		1		84

				Pleicoptera

						Peltoperlidae		1		0		1

						Pteronarcyidae		0		0		2

						Perlidae		2		0		1

						Perlodidae		0		0		1

						Chloroperlidae		0		2		0

						Nemouridae		7		2		1

						Capniidae		1		0		1		22

				Ephemeroptera

						Baetidae		8		6		9

						Ameletidae		1		4		0

						Ephemerellidae		1		1		2

						Leptophlebiidae		0		0		0

						Heptageniidae		2		0		1

						Leptophydae		0		0		0		35

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						142

						Tipulidae		0		0		0		0				N = 142

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		4		8		4

						Rhyacophilidae		0		3		0

						Philopotomidae		0		1		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		1

						Glossosomotidae		0		0		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		0

						Lepidostomatidae		0		1		0

						Lemniphilidae		1		0		0		32

				Pleicoptera

						Peltoperlidae		1		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		6		6		3

						Capniidae		0		0		0		22

				Ephemeroptera

						Baetidae		5		3		6

						Ameletidae		0		0		3

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		0		1

						Leptophydae		0		0		0		19

				Coleoptera

						Elmidae		0		3		1		4

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						77

						Tipulidae		0		0		0		0				N = 77

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		0		3		3

						Rhyacophilidae		1		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		1		1

						Polycentropodidae		0		0		0

						Glossosomotidae		4		1		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		10

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		35

				Pleicoptera

						Peltoperlidae		0		0		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		0

						Perlodidae		0		0		0

						Chloroperlidae		3		0		0

						Nemouridae		1		5		3

						Capniidae		0		0		0		13

				Ephemeroptera

						Baetidae		5		1		5

						Ameletidae		0		0		1

						Ephemerellidae		2		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		0		0		1

						Leptophydae		0		0		0		15

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		5		6

						Ceratopogonidae		0		0		0						76

						Tipulidae		1		0		0		12				N = 76

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		1		3		4

						Rhyacophilidae		2		2		1

						Philopotomidae		0		0		5

						Psychomyiidae		1		1		3

						Polycentropodidae		0		0		0

						Glossosomotidae		1		2		0

						Hydroptilidae		2		0		0

						Brachycentridae		5		10		5

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		48

				Pleicoptera

						Peltoperlidae		0		1		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		1

						Nemouridae		5		3		4

						Capniidae		0		0		0		16

				Ephemeroptera

						Baetidae		1		5		9

						Ameletidae		0		2		0

						Ephemerellidae		0		0		3

						Leptophlebiidae		0		0		0

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		23

				Coleoptera

						Elmidae		0		0		0		0

				Diptera

						Chironimidae		5		6		9

						Ceratopogonidae		0		0		0						107

						Tipulidae		0		0		0		20				N = 107

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		2		4		4

						Rhyacophilidae		0		2		0

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		0

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		13

				Pleicoptera

						Peltoperlidae		0		2		2

						Pteronarcyidae		0		0		0

						Perlidae		1		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		8		3

						Capniidae		0		0		0		23

				Ephemeroptera

						Baetidae		0		2		3

						Ameletidae		0		0		0

						Ephemerellidae		0		5		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		5		0

						Leptophydae		0		0		0		16

				Coleoptera

						Elmidae		11		4		4		19

				Diptera

						Chironimidae		10		10		2

						Ceratopogonidae		1		0		0						93

						Tipulidae		0		0		0		22				N = 93

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		1		3		0

						Rhyacophilidae		1		2		1

						Philopotomidae		0		0		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		5		5

						Hydroptilidae		0		0		0

						Brachycentridae		2		9		1

						Lepidostomatidae		1		0		0

						Lemniphilidae		1		1		0		35

				Pleicoptera

						Peltoperlidae		3		3		2

						Pteronarcyidae		0		0		0

						Perlidae		2		2		3

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		3		2

						Capniidae		1		0		0		24

				Ephemeroptera

						Baetidae		3		4		1

						Ameletidae		1		0		1

						Ephemerellidae		1		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		5		2		5

						Leptophydae		1		0		0		24

				Coleoptera

						Elmidae		2		2		5		9

				Diptera

						Chironimidae		2		3		2

						Ceratopogonidae		0		0		0						103

						Tipulidae		2		2		0		11				N = 103

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		4		3

						Rhyacophilidae		7		0		0

						Philopotomidae		1		0		2

						Psychomyiidae		2		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		5

						Hydroptilidae		0		0		0

						Brachycentridae		5		0		5

						Lepidostomatidae		0		2		0

						Lemniphilidae		1		0		1		43

				Plecoptera

						Peltoperlidae		2		1		4

						Pteronarcyidae		0		0		0

						Perlidae		4		4		3

						Perlodidae		2		0		1

						Chloroperlidae		0		0		0

						Nemouridae		1		3		2

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		9		14		7

						Ameletidae		1		0		1

						Ephemerellidae		1		0		4

						Leptophlebiidae		0		0		0

						Heptageniidae		5		6		1

						Leptophydae		0		0		0		49

				Coleoptera

						Elmidae		2		3		0		6

				Diptera

						Chironimidae		5		7		6

						Ceratopogonidae		0		0		1						149

						Tipulidae		0		4		1		24				N = 149

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		6		4		7

						Rhyacophilidae		2		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		1		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		26

				Pleicoptera

						Peltoperlidae		0		2		1

						Pteronarcyidae		0		0		0

						Perlidae		5		4		2

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		0		11		4

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		6		8		8

						Ameletidae		1		0		0

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		1

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		27

				Coleoptera		Elmidae		8		3		14		25

				Diptera		Chironimidae		2		2		4

						Ceratopogonidae		0		0		0						113

						Tipulidae		0		0		0		8				N = 113





Results

		

								Goodness of fit chi-square analysis																		Adapted level II benthic macro-invertebrate analysis from the

																										Oregon Plan for Salmon and Watersheds

																																		Scoring criteria

		Trichoptera, initial sampling, middle of stretches, all three sites																								Metric				Raw value				5				3		1		Score

						(O-E)^2																				Total taxa richness				27				x								5

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												Caddisfly richness				10				x								5

		165		121.67		15.43099																				Stonefly richness				7				x								5

		96		121.67		5.41587																				Mayfly richness				6				x								5

		104		121.67		2.566195		23.413		5.99		0.05		YES												% Chironimidae				11.60%				x								5

																										% Dominance (top 3 taxa)				34%								x				3

		Plecoptera, initial sampling, middle of stretches, all three sites

						(O-E)^2																				Top 3 taxa

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												T. Brachycentridae				92												Total score: 28

		62		64		0.0625																				P.Nemouridae				99

		52		64		2.25																				E.Baetidae				134												Designation: No impairment

		78		64		3.0625		5.375		5.99		0.05		NO

																										* Chironimidae				86

		Ephemeroptera, initial sampling, middle of site, all three sites

						(O-E)^2

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?

		75		76.33		0.02329

		54		76.33		6.534207

		100		76.33		7.3377		13.895197		5.99		0.05		YES

		Buck Meadows		271				*Chi-square indicates significantly

		Island Region		398				different distribution. Chi-stat =						30.986

		Bridge		283

				952

				Site #

		Order/numbers		1		2		3

		Trichoptera		165		96		104

		Plecoptera		62		52		78

		Ephemeroptera		75		54		100

		******************************************************************************

		Site 1

																chi-square contigency table

								B-IBI score										T				E				P				C				D

		Total taxa richness		17.6666666667				3								Site 1		119				60				55				13				24

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5								Site 2		175				107				65				7				44

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5								Site 3		71				62				72				48				30

								22		Good

		N = 279

		Site 2

								B-IBI score

		Total taxa richness		18				3

		Ephemeroptera Richness		4				4

		Plecoptera richness		5				5

		Trichoptera richness		8				5

		% Dominance		22.6666666667		baetidae		5

								22		Good

		N = 347

		Site 3

								B-IBI score

		Total taxa richness		13.3333333333				2

		Ephemeroptera Richness		3.3333333333				3

		Plecoptera richness		3				4

		Trichoptera richness		5.3333333333				4

		% Dominance		14.6666666667		nemouridae		5

								18		Fair

		N = 289
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Buck Meadows

Island Region

Bridge

Total invertebrate collections by site



waterQgraphs

		

		Site 1		Site 2		Site 3

		0.602		0.344		0.359

		0.271		0.28		0.536																						8/7/05		8/30/05		9/12/05

		0.153		0.292		0.405																				Site 1		84.6		91.8		91.2

																										Site 2		92.4		94.6		91.2

																										Site 3		81.3		98.2		91.7





waterQgraphs

		38571		38571		38571

		38594		38594		38594

		38607		38607		38607



Site 1

Site 2

Site 3

Date

Temperature (Celsius)

Water Temperature Change Over Time

15

15.5

15.5

9.9

12.2

12.9

8.1

10.4

13.8



Sitestrucs

		



Site 1

Site 2

Site 3

sampling date

cubic m/s

Hydrograph



Water Q

		



Site 1

Site 2

Site 3

Date

% Dissolved Oxygen

Dissolved Oxygen Trends



LWD

																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae								Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

																		84		22		35		1		0								32		22		19		4

																																																				site 2		8/7/05																site 2		8/30/05

																																																				Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera										Trichoptera		Plecoptera		Ephemeroptera		Diptera

																																																				35		13		15		1		12										48		16		23		20

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		162		62		75		8		1

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																		13		23		16		19		22												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																																						96		52		54		20		54

																		N

																		308

																																																																																		N

																																																																																		276

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		35		24		24		9		11												43		27		49		6		24

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae										Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		26		27		27		25		8										104		78		100		40		43

																																N

																																365
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BMI Community Structure of site 1 on 8/7/2005
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BMI Community Structure of site 1 on 8/30/2005
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BMI Community Structure of site 1 on 9/12/2005



		



BMI Community Structure of Site 2 on 8/7/2005



		



BMI Community Structure of Site 2 on 8/30/2005



		



BMI Community Structure of Site 2 on 9/12/2005



		



Temporal Summation of BMI Community Structure at Site 1



		



Temporal Summation of BMI Community Structure for Site 2



		



BMI Community Structure of Site 3 on 8/7/2005



		



BMI Community Structure of Site 3 on 8/30/2005



		



BMI Community Structure of Site 3 on 9/12/2005



		



Temporal Summation of BMI Community Structure of Site 3



		

				Site 1, Buck Meadows																Site #2, Island Region

		Date:		8/7/06								Date:		8/30/06						Date:		8/7/05										Date:		8/30/05

		Temp. C		15								Temp. C		9.9						Temp. C		15.5										Temp. C		12.2

		D.O.		84.60%								D.O.		91.80%						D.O.		92.40%										D.O.		94.60%

		Turb.		0.49								Turb.		0.62						Turb.		0.6										Turb.		1.45

		pH		7.6								pH		8.2						pH		7.9										pH		8

				2.26 fps								0.647		1.19		0.892				SL vel		SC vel		SR vel								SL vel		SC vel		SR vel

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel				0.592		1.57		1.58								0.23		1.67		1.79

		12		22		19						17.5		23		21.2				SL depth		SC depth		SR depth								SL depth		SC depth		SR depth

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth				20		23		29.2								13.8		18.5		30

		Average depth		0.1325		m						Average depth		0.1543		m				Average depth				0.1805		m						Average depth				0.1558		m

		avg. velocity		0.689		m/s						avg. velocity		0.278		m/s				avg. velocity				0.381		m/s						avg. velocity				0.375		m/s

		wetted width		6.6		m						wetted width		6.3		m				wetted width				5		m						wetted width				4.8		m

		Q		0.602		cubic m/s						Q		0.271		cubic m/s				Q				0.344		cubic m/s						Q				0.28		cubic m/s

																				Date:		9/12/05

		Date:		9/12/06

																				Temp. C		10.4

		Temp. C		8.1																D.O.		95.3

		D.O.		90.90%																Turb.		0.63

		Turb.		0.71				Average depth				0.0675		m						pH		8.2

		pH		7.7				avg. velocity				0.349		m/s

								wetted width				6.5		m						SL vel		SC vel		SR vel

								Q				0.153		cubic m/s						1.78		1.21		1.83

		SL vel		SC vel		SR vel														SL depth		SC depth		SR depth

		1.494		0.834		1.11														12		16		15

		SL depth		SC depth		SR depth

		11		6		10														Average depth				0.1075		m

																				avg. velocity				0.491		m/s

																				wetted width				5

												Site #3, Bridge								Q				0.264		cubic m/s

		Date:		8/7/05								Date:		8/30/05

		Temp. C		15.5								Temp. C		12.9

		D.O.		81.30%								D.O.		98.20%

		Turb.		16.23								Turb.		0.81

		pH		8.1								pH		8.6

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel

		1.504		2.42		1.36						1.45		1.07		1.505

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth

		17		23		23						19		22		28

		Average depth		0.1575		m						Average depth		0.1725		m

		avg. velocity		0.536		m/s						avg. velocity		0.408		m/s

		wetted width		4.9		m						wetted width		5.1

		Q		0.414		cubic m/s						Q		0.359		cubic m /s

		Date:		9/12/05

		Temp. C		13.8

		D.O.		91.70%

		Turb.		0.81

		pH		7.8

		SL vel		SC vel		SR vel

		1.5		1.68		1.17

		SL depth		SC depth		SR depth

		17		19		19

		Average depth		0.1375		m

		avg. velocity		0.442		m/s

		wetted width		5		m

		Q		0.304		cubic		m/s





		Total in-channel piece summary for site 1

						#		Volume (m³)		piece size		zone				rootwads ≥ 20 cm		small logs ≥ 10 cm - < 20 cm		medium logs ≥ 20 cm - < 50 cm		large logs ≥ 50 cm		Key pieces

						1		0.636		m		3				1		5		9		4		3

						2		1.571		l		1

						3		0.594		m		2

						4		0.792		m		2				Total #		23		*20 to be counted, 3 key pieces

						5		1.226		r		1

						6		3.65		kl		3				% rw		0.0526315789

						7		0.523		m		3				% small logs		0.2631578947

						8		0.407		m		1				% medium logs		0.4736842105

						9		1.41		l		2				% large logs		0.2105263158

						10		3.379		kl		1				% key pieces

						11		0.648		m		3				pieces/bfw		3.0303030303

						12		0.06		s		1

						13		0.754		m		1

						14		0.431		m		2

						15		0.076		s		3

						16		0.048		s		1

						17		1.807		l		1

						18		0.085		s		2

						19		0.015		s		1

						20		3.02		kl		1

						21		1.258		l		3

						22		0.735		m		2

						23		2.574		kl		2

								25.699





		Site 1

								B-IBI score

		Total taxa richness		17.6666666667				3

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5

								22

		N = 279

		Wolman pebble counts						Site 1

		Intermediate axis diameter						(mm)

		<4		4.1-5.7		5.8-8		8.1-11.4		11.4-16		16.1-22.6		22.7-32		32.1-45.3		45.4-64		64.1-90.5		90.6-128		128.1-181						181.1-256

		4		3		10		4		6		3		6		3		8		18		13		15						7

																																D50

																																7.6923076923
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Original Data

		Manastash Creek Benthic Invertebrate Collections

																								Chi-square data

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.								Trichoptera				Pleicoptera				Ephemeroptera		Coleoptera		Diptera

																				49				18				21		3		1

		Site #1, Buck meadows		Trichoptera		Hydropsychidae		1		0		0						165		84		62		22		75		35		1		0

						Rhyacophilidae		2		4		2								32				22				19		4		0

						Philopotomidae		2		6		2								35				13				15		1		12

						Psychomyiidae		1		0		0						96		48		52		16		54		23		0		20

						Polycentropodidae		0		0		0								13				23				16		19		22

						Glossosomotidae		1		2		10								35				24				24		9		11

						Hydroptilidae		0		0		0						104		43		78		27		100		49		6		24

						Brachycentridae		0		1		0								26				27				27		25		8

						Lepidostomatidae		4		5		2

						Lemniphilidae		2		2		0		49						365				192				229		68		98

				Plecoptera

						Peltoperlidae		0		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		0		1

						Perlodidae		1		0		0

						Chloroperlidae		0		2		0						* Chi Exp.		121.6666666667				64				76.3333333333

						Nemouridae		1		3		6

						Capniidae		1		1		0		18

				Ephemeroptera

						Baetidae		3		2		1

						Ameletidae		1		4		2										8:1, EPT:Chironomids				11.0697674419

						Ephemerellidae		4		0		0

						Leptophlebiidae		0		0		0																952

						Heptageniidae		3		0		1

						Leptophydae		0		0		0		21

				Coleoptera

						Elmidae		1		2		0		3

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		1		0		0						92

						Tipulidae		0		0		0		1				N = 92

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		5		3

						Rhyacophilidae		3		2		3

						Philopotomidae		5		13		3

						Psychomyiidae		2		1		1

						Polycentropodidae		0		2		2

						Glossosomotidae		0		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		13		11		3

						Lepidostomatidae		0		0		1

						Lemniphilidae		4		0		1		84

				Pleicoptera

						Peltoperlidae		1		0		1

						Pteronarcyidae		0		0		2

						Perlidae		2		0		1

						Perlodidae		0		0		1

						Chloroperlidae		0		2		0

						Nemouridae		7		2		1

						Capniidae		1		0		1		22

				Ephemeroptera

						Baetidae		8		6		9

						Ameletidae		1		4		0

						Ephemerellidae		1		1		2

						Leptophlebiidae		0		0		0

						Heptageniidae		2		0		1

						Leptophydae		0		0		0		35

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						142

						Tipulidae		0		0		0		0				N = 142

		INITIAL SAMPLING		MID-SITE		Collection Date:		8/7/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		4		8		4

						Rhyacophilidae		0		3		0

						Philopotomidae		0		1		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		1

						Glossosomotidae		0		0		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		0

						Lepidostomatidae		0		1		0

						Lemniphilidae		1		0		0		32

				Pleicoptera

						Peltoperlidae		1		0		0

						Pteronarcyidae		0		0		0

						Perlidae		2		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		6		6		3

						Capniidae		0		0		0		22

				Ephemeroptera

						Baetidae		5		3		6

						Ameletidae		0		0		3

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		0		1

						Leptophydae		0		0		0		19

				Coleoptera

						Elmidae		0		3		1		4

				Diptera

						Chironimidae		0		0		0

						Ceratopogonidae		0		0		0						77

						Tipulidae		0		0		0		0				N = 77

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		0		3		3

						Rhyacophilidae		1		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		1		1

						Polycentropodidae		0		0		0

						Glossosomotidae		4		1		2

						Hydroptilidae		0		0		0

						Brachycentridae		0		5		10

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		35

				Pleicoptera

						Peltoperlidae		0		0		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		0

						Perlodidae		0		0		0

						Chloroperlidae		3		0		0

						Nemouridae		1		5		3

						Capniidae		0		0		0		13

				Ephemeroptera

						Baetidae		5		1		5

						Ameletidae		0		0		1

						Ephemerellidae		2		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		0		0		1

						Leptophydae		0		0		0		15

				Coleoptera

						Elmidae		1		0		0		1

				Diptera

						Chironimidae		0		5		6

						Ceratopogonidae		0		0		0						76

						Tipulidae		1		0		0		12				N = 76

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		1		3		4

						Rhyacophilidae		2		2		1

						Philopotomidae		0		0		5

						Psychomyiidae		1		1		3

						Polycentropodidae		0		0		0

						Glossosomotidae		1		2		0

						Hydroptilidae		2		0		0

						Brachycentridae		5		10		5

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		48

				Pleicoptera

						Peltoperlidae		0		1		1

						Pteronarcyidae		0		0		0

						Perlidae		0		0		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		1

						Nemouridae		5		3		4

						Capniidae		0		0		0		16

				Ephemeroptera

						Baetidae		1		5		9

						Ameletidae		0		2		0

						Ephemerellidae		0		0		3

						Leptophlebiidae		0		0		0

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		23

				Coleoptera

						Elmidae		0		0		0		0

				Diptera

						Chironimidae		5		6		9

						Ceratopogonidae		0		0		0						107

						Tipulidae		0		0		0		20				N = 107

		FIRST REPLICATE		UPPER LIMIT		Collection Date		8/30/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		2		4		4

						Rhyacophilidae		0		2		0

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		0

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		13

				Pleicoptera

						Peltoperlidae		0		2		2

						Pteronarcyidae		0		0		0

						Perlidae		1		3		1

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		8		3

						Capniidae		0		0		0		23

				Ephemeroptera

						Baetidae		0		2		3

						Ameletidae		0		0		0

						Ephemerellidae		0		5		0

						Leptophlebiidae		0		0		0

						Heptageniidae		1		5		0

						Leptophydae		0		0		0		16

				Coleoptera

						Elmidae		11		4		4		19

				Diptera

						Chironimidae		10		10		2

						Ceratopogonidae		1		0		0						93

						Tipulidae		0		0		0		22				N = 93

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #1, Buck Meadows		Trichoptera		Hydropsychidae		1		3		0

						Rhyacophilidae		1		2		1

						Philopotomidae		0		0		1

						Psychomyiidae		1		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		5		5

						Hydroptilidae		0		0		0

						Brachycentridae		2		9		1

						Lepidostomatidae		1		0		0

						Lemniphilidae		1		1		0		35

				Pleicoptera

						Peltoperlidae		3		3		2

						Pteronarcyidae		0		0		0

						Perlidae		2		2		3

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		3		3		2

						Capniidae		1		0		0		24

				Ephemeroptera

						Baetidae		3		4		1

						Ameletidae		1		0		1

						Ephemerellidae		1		0		0

						Leptophlebiidae		0		0		0

						Heptageniidae		5		2		5

						Leptophydae		1		0		0		24

				Coleoptera

						Elmidae		2		2		5		9

				Diptera

						Chironimidae		2		3		2

						Ceratopogonidae		0		0		0						103

						Tipulidae		2		2		0		11				N = 103

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #2, Island Region		Trichoptera		Hydropsychidae		5		4		3

						Rhyacophilidae		7		0		0

						Philopotomidae		1		0		2

						Psychomyiidae		2		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		0		0		5

						Hydroptilidae		0		0		0

						Brachycentridae		5		0		5

						Lepidostomatidae		0		2		0

						Lemniphilidae		1		0		1		43

				Plecoptera

						Peltoperlidae		2		1		4

						Pteronarcyidae		0		0		0

						Perlidae		4		4		3

						Perlodidae		2		0		1

						Chloroperlidae		0		0		0

						Nemouridae		1		3		2

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		9		14		7

						Ameletidae		1		0		1

						Ephemerellidae		1		0		4

						Leptophlebiidae		0		0		0

						Heptageniidae		5		6		1

						Leptophydae		0		0		0		49

				Coleoptera

						Elmidae		2		3		0		6

				Diptera

						Chironimidae		5		7		6

						Ceratopogonidae		0		0		1						149

						Tipulidae		0		4		1		24				N = 149

		SECOND REPLICATE		LOWER LIMIT		Collection Date		9/12/05

		Location		Order		Family		25% W.W.		50% W.W.		75% W.W.

		Site #3, Bridge		Trichoptera		Hydropsychidae		6		4		7

						Rhyacophilidae		2		2		2

						Philopotomidae		0		0		0

						Psychomyiidae		0		0		0

						Polycentropodidae		0		0		0

						Glossosomotidae		1		0		1

						Hydroptilidae		0		0		0

						Brachycentridae		1		0		0

						Lepidostomatidae		0		0		0

						Lemniphilidae		0		0		0		26

				Pleicoptera

						Peltoperlidae		0		2		1

						Pteronarcyidae		0		0		0

						Perlidae		5		4		2

						Perlodidae		0		0		0

						Chloroperlidae		0		0		0

						Nemouridae		0		11		4

						Capniidae		0		0		0		27

				Ephemeroptera

						Baetidae		6		8		8

						Ameletidae		1		0		0

						Ephemerellidae		0		0		0

						Leptophlebiidae		0		0		1

						Heptageniidae		0		1		2

						Leptophydae		0		0		0		27

				Coleoptera		Elmidae		8		3		14		25

				Diptera		Chironimidae		2		2		4

						Ceratopogonidae		0		0		0						113

						Tipulidae		0		0		0		8				N = 113





Results

		

								Goodness of fit chi-square analysis																		Adapted level II benthic macro-invertebrate analysis from the

																										Oregon Plan for Salmon and Watersheds

																																		Scoring criteria

		Trichoptera, initial sampling, middle of stretches, all three sites																								Metric				Raw value				5				3		1		Score

						(O-E)^2																				Total taxa richness				27				x								5

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												Caddisfly richness				10				x								5

		165		121.67		15.43099																				Stonefly richness				7				x								5

		96		121.67		5.41587																				Mayfly richness				6				x								5

		104		121.67		2.566195		23.413		5.99		0.05		YES												% Chironimidae				11.60%				x								5

																										% Dominance (top 3 taxa)				34%								x				3

		Plecoptera, initial sampling, middle of stretches, all three sites

						(O-E)^2																				Top 3 taxa

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?												T. Brachycentridae				92												Total score: 28

		62		64		0.0625																				P.Nemouridae				99

		52		64		2.25																				E.Baetidae				134												Designation: No impairment

		78		64		3.0625		5.375		5.99		0.05		NO

																										* Chironimidae				86

		Ephemeroptera, initial sampling, middle of site, all three sites

						(O-E)^2

		Observed		Expected		E		Chi-stat		Chi-crit		Alpha		Sig?

		75		76.33		0.02329

		54		76.33		6.534207

		100		76.33		7.3377		13.895197		5.99		0.05		YES

		Buck Meadows		271				*Chi-square indicates significantly

		Island Region		398				different distribution. Chi-stat =						30.986

		Bridge		283

				952

				Site #

		Order/numbers		1		2		3

		Trichoptera		165		96		104

		Plecoptera		62		52		78

		Ephemeroptera		75		54		100

		******************************************************************************

		Site 1

																chi-square contigency table

								B-IBI score										T				E				P				C				D

		Total taxa richness		17.6666666667				3								Site 1		119				60				55				13				24

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5								Site 2		175				107				65				7				44

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5								Site 3		71				62				72				48				30

								22		Good

		N = 279

		Site 2

								B-IBI score

		Total taxa richness		18				3

		Ephemeroptera Richness		4				4

		Plecoptera richness		5				5

		Trichoptera richness		8				5

		% Dominance		22.6666666667		baetidae		5

								22		Good

		N = 347

		Site 3

								B-IBI score

		Total taxa richness		13.3333333333				2

		Ephemeroptera Richness		3.3333333333				3

		Plecoptera richness		3				4

		Trichoptera richness		5.3333333333				4

		% Dominance		14.6666666667		nemouridae		5

								18		Fair

		N = 289
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waterQgraphs

		

		Site 1		Site 2		Site 3

		0.602		0.344		0.359

		0.271		0.28		0.536																						8/7/05		8/30/05		9/12/05

		0.153		0.292		0.405																				Site 1		84.6		91.8		91.2

																										Site 2		92.4		94.6		91.2

																										Site 3		81.3		98.2		91.7
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LWD

																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae								Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

																		84		22		35		1		0								32		22		19		4

																																																				site 2		8/7/05																site 2		8/30/05

																																																				Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera										Trichoptera		Plecoptera		Ephemeroptera		Diptera

																																																				35		13		15		1		12										48		16		23		20

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		162		62		75		8		1

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																		13		23		16		19		22												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

																																																																						96		52		54		20		54

																		N

																		308

																																																																																		N

																																																																																		276

																																																		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Diptera

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae												Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		35		24		24		9		11												43		27		49		6		24

		Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae										Trichoptera		Plecoptera		Ephemeroptera		Coleoptera		Chironomidae

		26		27		27		25		8										104		78		100		40		43

																																N

																																365
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BMI Community Structure of site 1 on 8/7/2005
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BMI Community Structure of site 1 on 8/30/2005
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BMI Community Structure of site 1 on 9/12/2005



		



BMI Community Structure of Site 2 on 8/7/2005



		



BMI Community Structure of Site 2 on 8/30/2005



		



BMI Community Structure of Site 2 on 9/12/2005



		



Temporal Summation of BMI Community Structure at Site 1



		



Temporal Summation of BMI Community Structure for Site 2



		



BMI Community Structure of Site 3 on 8/7/2005



		



BMI Community Structure of Site 3 on 8/30/2005



		



BMI Community Structure of Site 3 on 9/12/2005



		



Temporal Summation of BMI Community Structure of Site 3



		

				Site 1, Buck Meadows																Site #2, Island Region

		Date:		8/7/06								Date:		8/30/06						Date:		8/7/05										Date:		8/30/05

		Temp. C		15								Temp. C		9.9						Temp. C		15.5										Temp. C		12.2

		D.O.		84.60%								D.O.		91.80%						D.O.		92.40%										D.O.		94.60%

		Turb.		0.49								Turb.		0.62						Turb.		0.6										Turb.		1.45

		pH		7.6								pH		8.2						pH		7.9										pH		8

				2.26 fps								0.647		1.19		0.892				SL vel		SC vel		SR vel								SL vel		SC vel		SR vel

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel				0.592		1.57		1.58								0.23		1.67		1.79

		12		22		19						17.5		23		21.2				SL depth		SC depth		SR depth								SL depth		SC depth		SR depth

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth				20		23		29.2								13.8		18.5		30

		Average depth		0.1325		m						Average depth		0.1543		m				Average depth				0.1805		m						Average depth				0.1558		m

		avg. velocity		0.689		m/s						avg. velocity		0.278		m/s				avg. velocity				0.381		m/s						avg. velocity				0.375		m/s

		wetted width		6.6		m						wetted width		6.3		m				wetted width				5		m						wetted width				4.8		m

		Q		0.602		cubic m/s						Q		0.271		cubic m/s				Q				0.344		cubic m/s						Q				0.28		cubic m/s

																				Date:		9/12/05

		Date:		9/12/06

																				Temp. C		10.4

		Temp. C		8.1																D.O.		95.3

		D.O.		90.90%																Turb.		0.63

		Turb.		0.71				Average depth				0.0675		m						pH		8.2

		pH		7.7				avg. velocity				0.349		m/s

								wetted width				6.5		m						SL vel		SC vel		SR vel

								Q				0.153		cubic m/s						1.78		1.21		1.83

		SL vel		SC vel		SR vel														SL depth		SC depth		SR depth

		1.494		0.834		1.11														12		16		15

		SL depth		SC depth		SR depth

		11		6		10														Average depth				0.1075		m

																				avg. velocity				0.491		m/s

																				wetted width				5

												Site #3, Bridge								Q				0.264		cubic m/s

		Date:		8/7/05								Date:		8/30/05

		Temp. C		15.5								Temp. C		12.9

		D.O.		81.30%								D.O.		98.20%

		Turb.		16.23								Turb.		0.81

		pH		8.1								pH		8.6

		SL vel		SC vel		SR vel						SL vel		SC vel		SR vel

		1.504		2.42		1.36						1.45		1.07		1.505

		SL depth		SC depth		SR depth						SL depth		SC depth		SR depth

		17		23		23						19		22		28

		Average depth		0.1575		m						Average depth		0.1725		m

		avg. velocity		0.536		m/s						avg. velocity		0.408		m/s

		wetted width		4.9		m						wetted width		5.1

		Q		0.414		cubic m/s						Q		0.359		cubic m /s

		Date:		9/12/05

		Temp. C		13.8

		D.O.		91.70%

		Turb.		0.81

		pH		7.8

		SL vel		SC vel		SR vel

		1.5		1.68		1.17

		SL depth		SC depth		SR depth

		17		19		19

		Average depth		0.1375		m

		avg. velocity		0.442		m/s

		wetted width		5		m

		Q		0.304		cubic		m/s





		Total in-channel piece summary for site 1

						#		Volume (m³)		piece size		zone				rootwads ≥ 20 cm		small logs ≥ 10 cm - < 20 cm		medium logs ≥ 20 cm - < 50 cm		large logs ≥ 50 cm		Key pieces

						1		0.636		m		3				1		5		9		4		3

						2		1.571		l		1

						3		0.594		m		2

						4		0.792		m		2				Total #		23		*20 to be counted, 3 key pieces

						5		1.226		r		1

						6		3.65		kl		3				% rw		0.0526315789

						7		0.523		m		3				% small logs		0.2631578947

						8		0.407		m		1				% medium logs		0.4736842105

						9		1.41		l		2				% large logs		0.2105263158

						10		3.379		kl		1				% key pieces

						11		0.648		m		3				pieces/bfw		3.0303030303

						12		0.06		s		1

						13		0.754		m		1

						14		0.431		m		2

						15		0.076		s		3

						16		0.048		s		1

						17		1.807		l		1

						18		0.085		s		2

						19		0.015		s		1

						20		3.02		kl		1

						21		1.258		l		3

						22		0.735		m		2

						23		2.574		kl		2

								25.699





		Site 1

								B-IBI score

		Total taxa richness		17.6666666667				3

		Ephemeroptera Richness		4.3333333333				4

		Plecoptera richness		4				5

		Trichoptera richness		6.6666666667				5

		% Dominance		15%		baetidae		5

								22

		N = 279

		Wolman pebble counts						Site 1

		Intermediate axis diameter						(mm)

		<4		4.1-5.7		5.8-8		8.1-11.4		11.4-16		16.1-22.6		22.7-32		32.1-45.3		45.4-64		64.1-90.5		90.6-128		128.1-181						181.1-256

		4		3		10		4		6		3		6		3		8		18		13		15						7

																																D50

																																7.6923076923
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Temporal Summation of BMI Community Structure for Site 2
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Site 1

Site 2

Site 3

Date

% Dissolved Oxygen

Dissolved Oxygen Trends

84.6

92.4

81.3

91.8

94.6

98.2

91.2

91.2

91.7



		Wolman pebble counts						Site 1

		Intermediate axis diameter						(mm)

		<4		4.1-5.7		5.8-8		8.1-11.4		11.4-16		16.1-22.6		22.7-32		32.1-45.3		45.4-64		64.1-90.5		90.6-128		128.1-181		181.1-256

		4		3		10		4		6		3		6		3		8		18		13		15		7

																												D50

																												7.6923076923






Family Biotic Index

Site 1: 2.29

EPT/Chiron. = 13:1

15286.6m _ _
Water@ualitys™ EBITRating

Site 2: 2.78 EXCEllent 0.00 - 3.75

EPT/Chiron. = 8.37:1 | VelyGood 3.76 - 4.25

1,042.4m (5000 4,26 - 5.00
=alr 5.01-5.75

Site 3: 3.18 =zl Flojo)s 5.76 - 6.50

EPT/GhIron = 5.58 ojo)f 6.51 - 7.25

304.4m \/en/ Poor 7.26 - 10.00



Chi-square contingency summary table across all
sites and samples for BMIs

Slte 1 271 Chi-square = 84.76

------ p = <0.0001
sies | 71 | ez | 72 | 48 | 30 | 283
---mm-

Benthic community relationships

Jaccard's Index
Site 1:Site 2 = 0.808
Site 2:Site 3 = 0.654
Site 1:Site 3 = 0.556

Sorenson’s Index
2 Site 1:Site 2 = 0.894
Site 2:Site 3 = 0.791
Site 1:Site 3 = 0.714




5 — Metric Family Level B-1BI

Site; 1 Site 2 Site 3
Total taxa 17.67 18 13.33
FICANEss
Ephem:; 4.3 4 3.33
FICANESS
4 5 3
6.67 3 5.33
06 Dom. A4
N 271 398 283




Conclusions and Management Implications

All'physical water guality’ parameters were stable throughoeut the
sampling period

Benthic community: structure guality: shows a qualitatively direct
relationship with elevation

Pebble counts show. that riffle heads and tails have substrate that
sultes steelhead spawning

LWD'Is present in the system by naturallmeans and provides cover
habitat in combination with bank vegetation and cut banks

Year-round flows and downstream habitat Improvement are
necessary before and steelhead could potentially: utilize the tpper
reaches
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