Appendix A.
MFWP MFISH database search results for Project area streams.
http://maps2.nris.state.mt.us/scripts/esrimap.dll?name=MFISH&Cmd=INST& WCmd=Stream
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Report 1 of 1
Select Form

Map Waterbody

Little Cherry Creek Tributary Of: Libby Creek Total Length (Mi): 3.1
Report is based on River Miles(rm): (0.0 to 3.1)
View list of tributaries to the Little Cherry Creek and their river miles

Hydrologic Units:
17010101 Upper Kootenai,

Counties:
Lincoln,
FWP Management
Waterbody Location Region/Fish District Management
From (rm 0.0) to (rm 3.1) 1 / Western Trout Water
Fish Species Present
[Species ]fAbundance—lr Water Use JL Data Quality 1
[Bult Trout ’ }
Extrapolated based
From (rm 0.0) to (rm 3.1) Rare Primarily migrating on extensive
samples
[Columbia Basin Redband Trout l
Extrapolated based
From (rm 0.0) to (rm 3.1) Unknown Unknown on surveys
IRainbow Trout —I
~ No Survey,
From (rm 0.0) to (rm 3.1) Rare Year_ round Professional
resident -
judgment
|Redband X Rainbow Hybrid |
Year-round Extrapolated based
From (rm 0.0) to (rm 3.1) Unknown resident on surveys
IWestsiope X Rainbow —I
Year-round Extrapolated based
From (rm 0.0) to (rm 3.1) Unknown resident on surveys

Population Trend Data

From {(rm 0.0) to {(rm 0.1) Section Name: LC-1

Date: 8/24/1988 Collector: Unknown,
Species Method Length-(Min-Max{(In)) DQR Total Units

http://maps2.nris.state.mt.us/ WIS/MFISHApp/FullReport2.asp?Str=Little+Cherry+Creek... 11/30/2004
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Rainbow Trout Two pass 3-5.4

Medium quality 104 per 1000 ft.

From (rm 0.0) to (rm 0.1) Section Name: LC-2

Date: 9/22/1988 Collector: Unknown,
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Two pass 3-5.5

Medium quality 72 per 1000 ft.

From (rm 1.2) to (rm 1.3) Section Name: LITTLE CHERRY

Date: Collector: Plum Creek Timber Co.
7/9/2003 Personnel,

Species Method "e“gt'af:;;“'”ax DQR Total Units
Rainhow Trout Total number captured or presence only N/A-N/SA Unknown 24 M° estimate, counts

only

Genetics
From (rm 1.9) to {(rm 2.0)
l Date " Collector —" AgencLH TR ]l Analyzer " Date j
L9/ 1971991 " Perkinson, Doug jl FS

| t2swmaiw || sage kevin || 7/2/1902 |

Sample #: 572

) Percentage Count Hybridization
Number of Fish: 25 Rainbow Trout 98.3 (4] o
’ Westslope Cutthroat Trout 1.6 0 1]
Analysis Type: Allozymes
From (rm 2.3) to {(rm 2.4)
| Date 1! Collector ” Agency J' TR ” Analyzer " Date I
I 7/27/1992 1| Perkinson, Doug IL

Fs || T28nrsiw || sage, Kevin || 2/23/1993 |

Sample #: 644

Percentage Count Hybridization

Number of Fish: 5 Columbia Basin Redband 81.5 o 0
Trout

Rainbow Trout 18.5 o
Analysis Type: Allozymes

Angling Use - Days Per Year

From {(rm 0.0) to (rm 3.1)

I Ir Total —|r Resident " Non Resident jl Ranking J
| Year " Press. ” s.d. JI Trips "Tress.—"_ s.d. "lrips ” Press. ” s.d. " Trips—” State " Region 1
ol e ool = o Lol o J o Jlee] = J[ueo] 2o |

Angling Use Data Source:

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Little+Cherry+Creek... 11/30/2004
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Data provided by a biannual Statewide Angling Use Survey conducted via mail by Montana Fish, Wildlife and Parks
Information Services Unit in Bozeman.

Fish Stocking Since 1990
No Stocking Data Available

Fisheries Resource Values

Habitat | Sport

Class | Class Final Value
From (rm 0.0) to (rm 3.1) 1 | 4 Outstanding

Fisheries Classification Data Source:

A complex series of ratings and points were assigned to various MFISH data fields and used to determine the Sport
Fisheries Values and the Species and Habitat Value for all surveyed streams in Montana. The final resource was
determined as the higher of the two values.

Protected Designation

From (rm 0.0) to (rm 3.1)
Protection Status: NWPPC Wildlife Protected Area
Wildlife Reasons for Protection:

® Big game critical wintering/spring area

Protection Designation Data Source:

Stream level protection from future development designated from:

Northwest Power Planning Council Protected Areas Pragram - Adopted September 14, 1988; protected 44,000 miles
of Pacific Northwest streams because of their importance as critical fish and wildlife habitat.

Federal Wild and Scenic Rivers Act - Passed in 1968 and amended in 1982; federal program preserving rivers
possessing "outstandingly remarkable” values in their free-flowing condition (16 U.S.C. 1271).

FWP Dewatering Concern Area
Stream not considered dewatered by MFWP

FWP Instream Flow Protection/Quantification
Instream Flows not determined.

Stream Channel Conditions
From (rm 0.0) to (rm 3.1)

Bank Vegetation: N/A Riparian Vegetation: N/A
SubSurface Cover: N/A Gradient: 5.3

Sinuosity: N/A Side Channels: Nil

Data Rating: Low - judgement only Rosgen Class: N/A

Pool Ratio: N/A Run Ratio: N/JA Riffle Ratio: N/JA Pocket Ratio: N/A

References
Leary, Robb ,University of Montana, 1993

Sage, Kevin ,University of Montana, 1992
Sage, Kevin ,University of Montana, 1993

The Montana Bull Trout Scientific Group ,The Montana Bull Trout Restoration Team, 1996
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Report 1 of 1
Select Form

Map Waterbody

Poorman Creek Tributary Of: Libby Creek Total Length (Mi): 5.5
Report is based on River Miles{(rm): (0.0 to 5.5)

View list of tributaries to the Poorman Creek and their river miles

Hydrologic Units:
17010101 Upper Kootenai,

Counties:
Lincoln,
FWP Management
Waterbody Location Region/Fish District Management
From (rm 0.0) to (rm 5.5) 1 / Western Trout Water
Fish Species Present
LSpecies ”Abundam;" Water Use " Data Quality I
[Bult Trout |
Both resident and || Extrapolated based
From (rm 0.0) to (rm 5.5) Rare Fluvial/Adfluvial on extensive
populations samples
IRainbow Trout !
From (rm 0.0) to (rm 5.5) Common Yearjround Extrapolated based
resident on surveys
IISIimy Sculpin ’ |
E_om (rm 0.0) to (rm 5.5) Common Year_-round Extrapolated based
resident on surveys

Population Trend Data

From (rm 0.0) to (rm 0.1) Section Name: CHERRY LOOP BRIDGE TO CULVERT

Date: 8/10/1994 Colilector: Resanka,

Species Method Length-(Min-Max{In}) DQR Total Units
Rainbow Trout Oone pass N/A-N/A Medium quality 38 no estimate, counts only
Bull Trout One pass N/A-N/A Medium quality 1 no estimate, counts only

From (rm 0.0) to {rm 0.6) Section Name: FROM MTH

Date: 8/20/1982 Collector: Hansen,
Species Method Length-(Min-Max{In)) DQR Total Units

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Poorman+Creek&Tri... 11/30/2004
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Page 2 of 4
Rainbow Trout One pass N/A-N/A Medium quality 39 no estimate, counts only
Bull Trout One pass N/A-N/A Medium quality 2 no estimate, counts oniy
From (rm 0.4) to (rm 0.6) Section Name: PC-1
Date: 8/25/1988 Collector: Unknown,
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Two pass 3-8.6 Medium quality 105 per 1000 ft.
Bulf Trout Two pass 4.8-8.1 Medium quality 4 per 1000 ft.

From (rm 1.6) to (rm 1.7) Section Name: PC-2

Date: 8/26/1988 Collector: Unknown,
Species Method Length-{Min-Max{1in)) DQR Total Units
Rainbow Trout Two pass 3-7.8 Medium quality 90 per 1000 ft.

Genetics

From (rm 0.7) to {rm 0.8)

[ Date " Collector "Jgency l[ TR " Analyzer JL Date j
[ 872272000 || Henster,mike || Fwp || T28nr31iw || teary,Robb || 57172003 ]
Sample #: 2807

Percentage Count Hybridization
Number of Fish: 25

Rainbow Trout 100 0 0

Analysis Type: Allozymes

From (rm 1.5) to (rm 1.6)

[r Date jl Collector J[ Agency ]l TR J[ Analyzer IL Date l
| os19/1991 || perkinson,poug || ks || T2sNr3siw | reary,Robb || 7/2/1992 |
=

Sample #: 568

Percentage Count Hybridization
Number of Fish: 5

Rainbow Trout 100 0 [H

Analysis Type: Allozymes

| Aglig lif;e - Days Per Year
From {(rm 0.0) to (rm 5.5)
l " Total —" Resident " Non Resident Jl Ranking
| Year " Press. |L s.d. |Frips “ Press. —“ s.d. ILTrips " Press.JLs.dJl Trips " State " Region |

[2ovs J|_sss J[ses | 3 | ase Jaes | 5 | o J[o ] o | o] s |
[woo | 2a Joo [ o J[ 34 J[sel[ + [ o Jof o fwi] s |
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IL1997 | 238 JJ1oof 4 || 138 |[1e0}] 4 || o | o ]| o || e23 | 203 I
o w ol o ol s o] s [me] o]
[1901 || 400 J248 ] 13 || 400 Jl24s] 13 | o J[ o |[ o | aaz I 98 ]
[1983 || 206 Jl206 | 1 |[ 206 JJa06] 1+ | o Lo jl o | se7 || 208 |

Angling Use Data Source:
Data provided by a biannual Statewide Angling Use Survey conducted via mail by Montana Fish, Wildlife and Parks
Information Services Unit in Bozeman.

Fish Stocking Since 1990
No Stocking Data Available

Fisheries Resource Values

Habitat | Sport
Class | Class Final Value
From (rm 0.0) to (rm 5.5) . 1 I 4 Outstanding

Fisheries Classification Data Source:

A complex series of ratings and points were assigned to various MFISH data fields and used to determine the Sport
Fisheries Values and the Species and Habitat Value for all surveyed streams in Montana. The final resource was
determined as the higher of the two values.

Protected Designation

From (rm 0.0) to (rm 5.5)
Protection Status: NWPPC Wildlife Protected Area
Wildlife Reasons for Protection:

® Big game critical wintering/spring area
& Critical grizzly bear habitat (documented use) - Cabinet/Yaak ecosystem)

Protection Designation Data Source:

Stream level protection from future development designated from:

Northwest Power Planning Councii Protected Areas Program - Adopted September 14, 1988; protected 44,000 miles
of Pacific Northwest streams because of their importance as critical fish and wildlife habitat.

Federal Wild and Scenic Rivers Act - Passed in 1968 and amended in 1982; federal program preserving rivers
possessing "outstandingly remarkable” values in their free-flowing condition (16 U.S.C. 1271).

FWP Dewatering Concern Area
Stream not considered dewatered by MFWP

FWP Instream Flow Protection/Quantification
Instream Flows not determined.

Stream Channel Conditions
From {rm 0.0) fo {(rm 5.5)

Bank Vegetation: N/JA Riparian Vegetation: N/A
SubSurface Cover: N/A Gradient: 2

Sinuosity: N/A Side Channels: Nii

Data Rating: Low - judgement only Rosgen Class: N/A

Pool Ratio: N/JA Run Ratio: N/JA  Riffle Ratio: N/A Pocket Ratio: N/A

http://maps2.nris.state.mt.us/ WIS/MFISHApp/FullReport2.asp?Str=Poorman+Creek& Tri... .11/30/2004
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References
Leary, Robb ,University of Montana, 1992

Leary, Robb ,University of Montana, 2003
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Report 1 of 1

Select Form
Map Waterbody
Ramsey Crgek Tributary Of: Libby Creek Total Length (Mi): 6.0

Report is based on River Miles(rm): (0.0 to 6.0)
View list of tributaries to the Ramsey Creek and their river miles

Hydrologic Units:
17010101 Upper Kootenai,

Counties:
Lincoin,
FWP Management
Waterbody Location Region/Fish District Management
From (rm 0.0) to (rm 6.0) 1 / Western Trout Water

Fish Species Present

ISpecies JlAbundanglli Water Use ]r Data Quality —'

||Bull Trout —l
_ Extrapolated based
From (rm 0.0) to (rm 6.0} Rare Year_round on extensive
resident
samples
Eolumbia Basin Redband Trout j
Year-round Extrapolated based
From (rm 0.0) to (rm 6.0) Rare resident on surveys

Population Trend Data

From (rm 0.0) to (rm 0.1) Section Name: ?

Date: 9/8/1982 Collector: Hansen,
Species Method tength-(Min-Max(In)) DQR Total Units

Rainbow Trout One pass N/A-N/A Medium quality 7 no estimate, counts only

From (rm 1.3) to (rm 1.5) Section Name: RM-1

Date: 8/30/1988 Collector: Unknown,
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Two pass 3.1-8.6 Medium quality 46 per 1000 ft.
Bull Trout Two pass 3.5-12.6 Medium quality 33 per 1000 ft.

From {(rm 3.7) to {(rm 3.8) Section Name: RM-3

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Ramsey-+Creek & Trib... 11/30/2004
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Page 2 of 3
Date: 9/7/1988 Collector: Unknown,
Species Method Length-(Min-Max{In)) DQR Total Units
Trout Two pass N/A-N/A Medium quality [+] per 1000 ft.
From (rm 3.7) to (rm 3.9) Section Name: RM-2
Date: 8/31/1988 Collector: Unknown,
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Multi-pass, maximum likelihood 3.5-8.8 Medium quality 33 per 1000 ft.
Bull Trout Multi-pass, maximum likelihood 6.7-10 Medium quality 10 per 1000 ft.

Genetics
From (rm 0.4) to (rm 0.5)
l Date " Collector ” Agency " TR " Analyzer " ' Date l
| 9/19/1991 ||  perkinson,poug || rs || T2snm3iw || sage kevin || 7/2/1902 ]

Sample #: 569

Number of Fish: 6 Rainbow Trout

Percentage Count Hybridization

98.7 ] 0o
Westslope Cutthroat Trout 1.3 4] 0
Analysis Type: Allozymes
From (rm 3.3) to (rm 3.4)
| Date " Collector ” Agency “ TR ” Analyzer " Date I
| 8/22/2000 || Henster,mike || fwp || T27nR3iw || Leary,Robb || 57172003 |

Sample #: 2805 Percentage Count

Columbia Basin

Redband Trout -10

Number of Fish: 25 24

Redband X Westslope

Cutthroat -10

Analysis Type: Allozymes

Hybridization
1]

First generation
hybrid

R T Y S S

Angling Use - Days Per Year
No Stream Pressure Data Available

Fish Stocking Since 1990
No Stocking Data Available

Fisheries Resource Values

Habitat

Class

Ciass

Sport

Final Value

http://maps2.nris.state.mt.us/ WIS/MFISHA pp/FullReport2.asp?Str=Ramsey+Creek & Trib... 11/30/2004
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From (rm 0.0) to (rm 6.0) 1 4 Outstanding

Fisheries Classification Data Souice:
A complex series of ratings and points were assigned to various MFISH data fields and used to determine the Sport

Fisheries Values and the Species and Habitat Value for all surveyed streams in Montana. The final resource was
determined as the higher of the two values.

Protected Designation

From (rm 0.0) to (rm 6.0)
Protection Status: NWPPC Wildlife Protected Area
Wildlife Reasons for Protection:

¢ Big game critical wintering/spring area

Protection Designation Data Source:
Stream level protection from future development designated from:

Northwest Power Planning Council Protected Areas Program - Adopted September 14, 1988; protected 44,000 miles
of Pacific Northwest streams because of their importance as critical fish and wildlife habitat.

Federal Wild and Scenic Rivers Act - Passed in 1968 and amended in 1982; federal program preserving rivers
possessing "outstandingly remarkable” values in their free-flowing condition (16 U.S.C. 1271).

FWP Dewatering Concern Area
Stream not considered dewatered by MFWP

FWP Instream Flow Protection/Quantification
Instream Flows not determined.

Stream Channel Conditions

from {(rm 0.0) to (rm 6.0)

Bank Vegetation: N/A Riparian Vegetation: N/A
SubSurface Cover: N/A Gradient: N/A

Sinuosity: N/A Side Channels: Nit

Data Rating: Low - judgement only Rosgen Class: N/A

Pool Ratio: N/A Run Ratio: N/A Riffle Ratio: NJA Pocket Ratio: N/A

References
Leary, Robb ,University of Montana, 2003

‘Sage, Kevin ,University of Montana, 1992

Report 1 of 1
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Report 1 of 1
Select Form

Map Waterbody

Libby Creek

Report is based on River Miles(rm): (0.0 to 29.2)
View list of tributaries to the Libby Creek and their river miles

Tributary Of: Kootenai River Total Length (Mi): 29.2

Hydrologic Units:
17010101 Upper Kootenai,

Counties:
Lincoln,

FWP Management

Waterbody Location Region/Fish District Management

From (rm 0.0) to (rm 29.2) 1 / Western Trout Water

Fish Species Present

"Spécies

JlAbundaE”

Water Use

Data Quality ]

lBrook Trout

Year-round Extrapolated based
From (rm 0.0) to (rm 18.6) Rare resident on surveys
: Year-round Extrapolated based
From {(rm 18.6) to (rm 19.4) Unknown resident on surveys
Year~-round Extrapolated based
From (rm 19.4) to (rm 24.3) Rare resident on surveys
lBuII Trout I
- Extrapolated based
From (rm 24.3) to {(rm 27.9) Rare Year-round on extensive
resident
samples
|Columbia Basin Redband Trout j
Year-round Extrapolated based
From (rm 21,9) to {rm 22.8) Unknown resident on surveys
|Largescale Sucker I
Year-round Extrapolated based
J|From (rm 0.0) to (rm 24.3) Common resident on surveys
ILongnose Dace I
Year-round Extrapolated based
From (rm 0.0) to (rm 29.2) Rare resident on surveys
||Mountain Whitefish I
Year-round Extrapolated based
From (rm 0.0) to (rm 16.7) Abundant resident on surveys
From (rm 16.7) to (rm 24.3) Incidental Year-round Extrapolated based

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Libby+Creck& Trib=... 11/30/2004
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| " " resident " on surveys |
|Rainbow Trout |
Both resident and
From (rm 0.0) to (rm 16.7) Common Fluvial/Adfiuvial EXtr:';osI::s: bsased
popuiations 4
Year-round Extrapolated based
From (rm 22.8) to (rm 24.3) Unknown resident on surveys
Redband X Rainbow Hybrid |
Year-round Extrapolated based
From (rm 6.5) to (rm 21.6) Unknown resident on surveys
if . L
Year-round Extrapolated based
From (rm 21.9) to (rm 22.8) Unknown resident on surveys
Sculpin
Year-round Extrapolated based
From (rm 0.0) to (rm 18.6) Rare resident on surveys
Year-round Extrapolated based
From (rm 18.6) to (rm 19.4) Common resident on surveys
Year-round Extrapolated based
From (rm 21.6) to (rm 29.2) Rare resident on surveys
Slimy Sculpin
Year-round Extrapolated based
From (rm 19.4) to (rm 21.6) Abundant resident on surveys
Year-round Extrapolated based
From (rm 21.9) to (rm 22.8) Abundant resident on surveys
Westslope X Rainbow
- ) Year-round Extrapolated based
From (rm 2.4) to (rm 16.7) Unknown resident on surveys

RS

Population Trend Data

Ffrom (rm 2.3) to (rm 3.5)

Date: 8/27/1976 Collector: Huston, Joe
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Log-likelihood N/A-N/A Low guality 280 per 1000 ft,

From (rm 2.3) to (rm 3.5) Section Name: LIBBY CR BRIDGE TO BRIDGE

Date: 8/1/1986 Coliector: Hensler, Mike
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Log-likelihood 3-N/A Medium quality 92 per 1000 ft.

Date: 8/16/1986 Collector: Hensler, Mike
Species Method Length-(Min-Max(In)) DQR Total Units
Rainbow Trout Log-likelihood 3-N/A Medium quality 82 per 1000 ft.

From (rm 24.2)to (rm 24.4) Section Name: LB-2 AND LB-3{POP.IDENTICAL)

Date: 9/6/1988 Collector: Unknown,
Species Method Length-(Min-Max(In}) DQR Total Units

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Libby+Creek& Trib=... 11/30/2004
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Bull Trout Two pass 5.3-9.1 Medium quality 38 per 1000 ft.

From {rm 24.2) to (rm 24.4) Section Name: LB-4

Date: 9/23/1988 Coltector: Unknown,
Species Method Length-(Min-Max(In)) DQR Total Units
Trout Two pass N/A-N/A Medium quality 0 per 1000 ft.

Genetics
From {(rm 6.9) to {rm 7.0)
| Date " Collector jl Agency " TR " Analyzer "7 Date I
| 10/19/2000 || Hensler,Mike || Fwp || T20NR31w || Leary, Robb 1ﬁ-;/1/2003 I
Sample #: 2809
Percentage Count Hybridization
Number of Fish: 25 Esgl:::’nd X Rainbow .10 25 o
Analysis Type: Allozymes
From (rm 12.8)to (rm 12.9)
| Date " Coliector jrAgency " TR Il Analyzer " Date l
| 8/18/2000 || Hensier,mike || Fwp || T29nR3ow || teary,Robb || 57172003 |
Sample #: 2808
Percentage Count Hybridization
Number of Fish: 25 ﬁiﬁ:’iadnd X Rainbow _10 25 o
Analysis Type: Aliozymes
From (rm 15.9)to (rm 16.0)
l Date " Coliector “ Agency |L TR " Analyzer “_ Date I
[ os19/1991 || perkinson,poug || rs || T2snr3ow || sage kevin || 7/2/1992 |
Sample #: 567
Percentage Count Hybridization
Number of Fish: 7 Rainbow Trout 92.9 0 0
Westslope Cutthroat Trout 7.1 0 1)
Analysis Type: Allozymes
From {rm 22.1)to (rm 22.2)
I Date " Collector ” Agency " TR ” Analyzer ” Date l
[ 772771992 | perkinson,poug || Fs || T2snr3iw || Leary,mobb || 272371993 |
I I I

http://maps2.nris.state.mt.us/ WIS/MFISHApp/FullReport2.asp?Str=Libby+Creek& Trib=... 11/30/2004
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Sample #: 643

Columbia Basin Redband

Page 4 of 7

Percentage Count Hybridization

Number of Fish: 25 Trout 52.3 o o
Rainbow Trout 45.7 0 1]
Analysis Type: Allozymes -
From (rm 23.6) to (rm 23.7)
r Date ” Collector " Agency ” TR " Analyzer Jl Date j
| 17172000 || Hensier,Mike || Fwp || T27nr31w || Leary,Robb || 5/1/2003 ]

| Sample #: 2806
Number of Fish: 30

Analysis Type: Allozymes

Rainbow Trout

Percentage Count Hybridization
100 L] ]

From {(rm 23.8) to (rm 23.9)

| Date JI

Coilector

[ roenor |

TR

"7 Analyzer ”

Date ]

[ 971971901 ||

Perkinson, Doug —"

Fs || T27nm3iw |

Leary, Robb || 1/1/1992 |

Sampie #: 570

' Number of Fish: 5

Analysis Type: Aliozymes

Rainbow Trout

Percentage Count Hybridization
100 0 0

From (rm 0.0) to (rm 29.2)

R R R R R O e T P P R,

Angling Use - Days Per Year

Total

L

Resident I Non Resident

Ranking

Wear " Press;" s.d. " Trips ” Pres?ll s.d. II Trips " Press. " s.d.Jl Trips ]rState " Region |

[ z003 || 103 Jl193] 2 || 193 Jluea]| 2 || o | o | o | 671 || 151 |
[2001 |[ 190 JJuas || & || 41 Jlaa ]l 1 | 149 Jlaaa| 3 | e72 || 157 |
r1_99_9” a11 (201 ] 11 |[ 411 ff201] a1 || o J o || o | 402 || 114 |
[ 1907 |[ 1726 |[8as || 38 ][ 1074 |[eos | 30 || 652 |[seo | & [ 204 | aa |
[1905 |[ 163 J[101 || 3 || 81 | ss] 2 | sz | s2| 1 |l sos || 196 |
[1993 || 997 [ese || 20 || 807 Jes3| 16 | 100 |[ex |[ 4 ][ 256 || 54 |
[1901 |[ 170 Y[ oa [ s || 1a5s Joa | 4 | 25 Y as || 1 | 773 || 1es |
[1080 || 424 J[178][ 9 || 254 |[1saf| s ][ 170 J[ss || 4 | 43 | s |
[1985 ][ 776 J[aaa|| 5 || 708 Jlaso] a4 | e | es | 1 | 355 | s0 |
[1083 || es1 |[aao| a4 ][ s83 |[asa| s || 68 [[es ][ 1 [ aso || 106 |
[1982 ][ 970 [[s27|[ o | 970 |[s27] o |[ o | o |l o |[ 352 | 76 |

Angling Use Data Source:
Data provided by a biannual Statewide Angling Use Survey conducted via mail by Montana Fish, Wildlife and Parks

http://maps2.nris.state.mt.us/WIS/MFISHApp/FullReport2.asp?Str=Libby+Creek& Trib=...
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Information Services Unit in Bozeman.

Fish Stocking Since 1990
No Stocking Data Available

Fisheries Resource Values

Habitat | Sport
Class | Class Final Value
From (rm 0.0) to (rm 29.2) 1 | 4 Outstanding

Fisheries Classification Data Source:

A complex series of ratings and points were assigned to various MFISH data fields and used to determine the Sport
Fisheries Values and the Species and Habitat Value for all surveyed streams in Montana. The final resource was
determined as the higher of the two values.

Protected Designation

From (rm 0.0) to (rm 22.8)
Pratection Status: NWPPC Fisheries Protected Area

Fish Reasons for Protection:
Essential spawning habitat

Wildlife Reasons for Protection:

From (rm 22.8) to (rm 24.3)
Protection Status: NWPPC Fisheries and Wildlife Protected Area

Fish Reasons for Protection:
Essential spawning habitat

Wildlife Reasons for Protection:
¢ Big game critical wintering/spring area
@ Critical grizzly bear habitat {(documented use) - Cabinet/Yaak ecosystem)

From (rm 24.3) to (rm 29.2)
Protection Status: NWPPC Fisheries and Wildlife Protected Area

Fish Reasons for Protection:
Essential spawning habitat

Wildlife Reasons for Protection:
® Critical grizzly bear habitat (documented use) - Cabinet/Yaak ecosystem)

Protection Designation Data Source:

Stream level! protection from future development designated from:

Northwest Power Planning Council Protected Areas Program - Adopted September 14, 1988; protected 44,000 miles
of Pacific Northwest streams because of their importance as critical fish and wildlife habitat.

Federal Wlld and Scenic Rivers Act - Passed in 1968 and amended in 1982; federal program preservmg rivers
possessing "outstandingly remarkable” values in their free-flowing condltlon (16 U.S.C. 1271).

FWP Dewatering Concern Area

Level of Concern

Area Affected: (Mile 0.0) to (River Mile 14.3) Periodic Dewatering

Dewatered Stream Section Data Source:

http://maps2.nris.state.mt.us/ WIS/MFISHApp/FullReport2.asp?Str=Libby+Creek& Trib=... 11/30/2004
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Created 1991 /updated 1997 by MFWP fisheries biologists. Streams that support important or contribute to important
fisheries that are significantly dewatered by man-caused flow depletions. Chronic: dewatering is a significant problem in
virtually all years; Periodic: dewatering is a significant problem only in drought or water-short years.

FWP Instream Flow Protection/Quantification
Instream Flows not determined.

Stream Channel Conditions

From (rm 0.0) to (rm 18.6)
Bank Vegetation: N/A
SubSurface Cover: N/JA
Sinuosity: N/A
Data Rating: N/A
Pool Ratio: N/JA Run Ratio: N/A

From (rm 18.6) to (rm 19.4)
Bank Vegetation: N/A
SubSurface Cover: N/A
Sinuosity: N/A
Data Rating: Low - judgement only
Pool Ratio: N/JA Run Ratio: N/A

From {rm 19.4) to (rm 21.6)
Bank Vegetation: N/A
SubSurface Caver: N/A
Sinuosity: N/A

Data Rating: N/A

Pool Ratio: N/JA Run Ratio: N/A

From (rm 21.6) to {rm 21.9)
Bank Vegetation: N/A
SubSurface Cover: N/A
Sinuosity: N/A
Data Rating: N/A
Pool Ratio: N/JA Run Ratio: N/A

From (rm 21.9) to (rm 22.8)
Bank Vegetation: N/A
SubSurface Cover: N/A
Sinuosity: N/A
Data Rating: N/A
Pool Ratio: N/A  Run Ratio: N/A

From {(rm 22.8) to (rm 24.3)
Bank Vegetation: N/A
SubSurface Cover: N/A
Sinuosity: N/A
Data Rating: N/A
Pool Ratio: N/JA  Run Ratio: N/A

http://maps2.nris.state.mt.us/ WIS/MFISHApp/FullReport2.asp?Str=Libby+Creck& Trib=...

Riparian Vegetation: N/A
Gradient: 0

Side Channels:

Rosgen Ciass: N/A

Riffie Ratio: NJA Pocket Ratio: N/A

Riparian Vegetation: N/A
Gradient: 0

Side Channels: Nil
Rosgen Class: N/A

Riffie Ratio: N/JA Pocket Ratio: N/A

Riparian Vegetation: N/A
Gradient: 1.5

Side Channels: Nil
Rosgen Class: N/A

Riffle Ratio: N/JA  Pocket Ratio: N/A

Riparian Vegetation: N/A
Gradient: 0

Side Channels:

Rosgen Ciass: N/A

Riffle Ratio: N/A Pocket Ratio: N/A

Riparian Vegetation: N/A
Gradient: 2

Side Channels: Nil
Rosgen Class: N/A

Riffle Ratio: N/JA  Pocket Ratio: N/A

Riparian Vegetation: N/A
Gradient: 0

Side Channels:

Rosgen Class: N/A

Riffle Ratio: N/JA Pocket Ratio: N/A

11/30/2004
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From (rm 24.3) to (rm 29.2)

Bank Vegetation: N/A Riparian Vegetation: N/A
SubSurface Cover: N/A Gradient: 0

Sinuosity: N/A Side Channels: Nil

Data Rating: Low - judgement only Rosgen Class: N/A

Pool Ratio: N/JA Run Ratio: N/A Riffle Ratio: N/JA Pocket Ratio: N/A
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14, scoermg & depoadon less thap 5% of bouam affocied try 6 )5-30% affocted, sooax Al covamo~ 12 ao.soﬁ.ﬂ,md.dq»-um 13 >50‘bd¢nn-ld!mwd)=ﬂ7 /Q‘)
scourf deposition ticas anid steep goudes, some pool md pools flling very widal poaits evident [\
. - (brigi bottam paschest x| devosition chamne]
LS. clinging vegetation |abundant in densc mam io all arcas, kl! commeon, - froods” mostly 10 poola & 2 |spotty m backwascrs culy, “fronds® 3 |*fronds* md moss rure. rock skimo 4
(moes & alges) thoes and summney algae "fonds®  § h'veloq‘tymn!-in all areas snd moe ypeammon mosty rock mostly slow watey, all riffles cloxo
' {alime

Total reach score = colEﬂ_+c01G3\0+cmF\ +colPﬂ _%___
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o SM._AAWU OE—' :
// . . Date © % )O DLf - '

REACHLENGTH: (020
RIFFLE BANKFULL WIDTES (10)____ '
a9 2.8 ' ER . 30 55 25

29,7 Bo.7 1 =18 Yo.lo~
AVERAGE RIFFLE WIOTH~ __ 335

S REACHLENGTH(wvex20)~__ 70

—channcis <10°} MEASURE ALL RIFELES; MEASURE ALL POOLS B . : \

‘Wﬂm \\
RIFFLES N Y
© | Max Deptth | Posltait | % Poof | Poot Poal UNSTABLE (0) | UNSTABLE(ft) | RIFFLE )
- ol Max il fines | Width | Leagth | LEFT BANK RIGHT BANK | LENGTH (f)
' - Depth (<7Taxm)
LA 1 1o 2% o 1 o070 2o
L LE L 130 125 |50 © S 53
o« 2.2 3O s 491 {2, | s - . 1 19
Al A ' ' ° 3) 170 B
o . - S . o ) i
: ' : o . [ /4
;.|
pocxapooh“_Z—CDo_ L POOLLENGTH=~_%1__(® ¥ RIFFLE LENGTH - SBlo.
* o ceach . % stablc banks in ciffles -__23%
‘ Pod&equatcy"(mdﬂa!gdl/#pook)-lpool/ 223 @ Width / deph ratio - RIFFLE = Slole
. AVERAGE % FINES IN POOL TAILS =4 _
LARGE WOODY DEBRIS . GRADENT
TYPE: |___live>bfw |dead > bfiw live<bfw | déad<biw  PoobRifficscis. -
Diameter: bk <GT | e 5" >4™ <6™ >6™ . <g" 1 aeley stream Yo
> 8" RSN distaace | gradieat
, ‘ ! 1\ . _ 4,22 ] 719 oS
Roocwad - - . ' —-—3 - /Og =4
. ] Y, %> L0
Eabedded | ATy oo : ::l
. u,22 ”i_ L
Suspeaded : T =5 05
Recruiting Y3 fed 124
(actev / dist)(100) = Yegradient
Race - Rosgen reach gradient = oY %
Misc 4- )
- bW = banidfull width : :
- L¥D) FREQUENCY, = REACEH LENGTH) / (TOT OF PIECES WITH *=* Neolummst=___ (D
C COMMENTS: R . P S :
SNORKEL SURVEY COMPLETED N wNo PICTURES: (frame #) [
CORE SAMPLES COLILECTED 7Y /s FINES CAMERA# ___

“HANMEL IMPACTS: (circle if applicable) g ..~ @ debris removal / othier

Comments:

NRC code: —
tiperisn width (ft) 1500
liparian habitat type:
Villey bottom unit:

reology:




APPENDIX I: KOOTENALI NATIONAL FOREST WATERSHED FIELD DATA
including ROSGEN CHANNEL CLASSIFICATION INFO

",;zeamName.Mu (e. ¥ 12 Reachm: (2 HUC# __
Crew:Thivyson  TwoSh, ADueDate: &-//-O4 _ Elev. Reach: - English: )~ Metric: __

Reach Length: @00 ~  Permanent: ___ Basin Survey: Reference: Y N . Overall Reliability: 1 2 12345
Channel Type: 06 _ Reviewed Channel Type:___ Reviewed by: ‘Date:
: =0 : ' e
Vi smglc 10 side chamels . , Distance | Width |Elevation|BF depth| Area
single w/ side channels o {from L_Pin) (E - BFE) chBFD)
multiple channels ' . [ S ) <0
E ' ' T 5 v -0 ) 0
2) Entrenchment: M ‘
/)zoy7 O/ 2100/ ,2, ?fos“/ 240y 5 . TR -5
2%/ R e/ 205 | BFwidths |_2h%_/ avg. BFW o 95 | 4%
72%5 _ bankfull width @ station < i s =
45 - max bankfull depth = — v
oS floodprone width (width @ 2X max BF) A . 0
H)gzj. _~ entrenchment ratic ( FPW/ BFW @ station) + 4o | Sl
l“‘ ZE . computcd bankfull area - — ( :
B0 . avg BF depth (BFA/BFW @siation) (Arithmetic [0, LY : 5%
&t width/depth ratio (B‘-'W@stmmn/avg BFD) { 1 S3
, [z - =R S
; 4) Smaos.ty Measured: - Esmnate IE; ' / {\5 S99
S Hpe0 - stream length (th&weg) o ’ " 1.
; ’__5(_91___ ~valley length (straight Line between thaiweg pts ) 4. Y 2 L&
i z sinuosity (stream length/valley length) 15 e e
| o m 52| . wb
5) Gmdlent: - Measured: ____ Estimate: I+ i g -
M 4] 4 j 235 elevation change L ’
H80 /2o _J 0T [ 192 distance 1% (4 i
G/ 009 J .00/ 017 gradient {9 .77 o \eY
R .27 ",-' 0% average reach gradient 20 {2 .9
"mcl ze distribution:  Measured: Estimate;s, - 2\ ‘ L3t 'U%
‘CO 1Cdommantsxze class (mim) _Z7. I %Grand Total 7z - 123, e
D:O (mm)} : L2 . J 95t S
— 24 | _ L] %3
)} (tional Pattern: . : 22 — e B 23 L 2%
E point bars w/mid-channel bars - R 7F X - L;é} .25
. —_ . 'many side-channel bars - . . - » v N g : :
X side or diagonal bars . 2% B e o 27 - 1
channej composcd of barsfts.ands . 29 5 N N R F&éum;
none o A My 2.3
8) Bed Features:
____ caséade Strear Notzs: Tedo CD"‘”@S s @t «‘06 fj}
step-pool % dowetine  Bed SV Qi (/e(-"r
plane bed/giide - - s
_Z__ poolffle : PN ; P — = AN
T other — - Seamined ISR e (EWPY
. . e R 3 s 7Y~
Photos: # _JL description: AOWNEIRLAMN @5”/‘ _ Y B0
#_1% description:, \BD%VDM/N\, : o . -
#___ description: _ - . .
# __ . description: '
# ___ description:
#____ description: BRI )
#_____ description: NN , ) Map Attached: Y N



A dutppsdads UL A LIV UINMVLA L LIULY

| size (mum) __Particle # _Pool _V0) Riffle K] Total
02002 _ — silt o ) N
062-2 __sand 1 Q.
4
24 v, fine gravel 2 ! L
43 fine oravel 3 7 ’ 2
8-16 med. oravel 4 A o 2
16-32 course gravel 5 p X 132
32-64 v. course gravel 6l ° B 1\
64128 small cobble 1) N 42
|_128-256 larze cobble 8| it L %7,
256-512 smallboujder 1O} * B2 <
312-1024 med. boulder 10 :
10244096 larseboulder 111+
4096+ ) bedrock 12
' N\?  Grand Total
.- Stability Notes:
100% 4 ER <
5% i
85% A
80% - / e
75% _ { -
g 0% s
g ety 1 £ s
= 65% 4; [
i e : /
o §5% L 7
a 50% A
2 45% e
3 am i -
5% . '
g 0, N4
< . 7 i
25%
15%
10% i
5% :
0% = . ‘ :
° 1 1 1 r ) ® :: a ) 56 sz 10
' Particle Size (mm)
- _UPPER BANKS EXCELLENT P GOOoD i FAIR e POOR -
1, landfocn slope of floodprooe apper bank stope < 30% (2) , - upper bank alope 30-40% 4 apper bank slape 40-60% 6 upper bank alope 6044 - 8
..mwunng 10 ¢videtoe of past. ar potential far 3. md/ac very small; mostty féy d gumber znd size with saene| 9 |Dumeroas or large, erode atall flow | 12
(mtms WPO“DHJ) fatare wastinginto channcis |bealed, low fatare potcatial 7 {raw and qlh:n nvukble at high * {levels ar immminent danger of same
° . flows™:
- 3 detxts accamnaistion io mostly long/large debais, ponwnnal 2  {moetly shart/lg debas, powanal for 4 |mosdysh il detmis 6 Jalish Il debes many denee logf 8
1 Boodprone area for log jum formation is low log jum formarion is -ligh! denec log jara with trash accormia- jams with trash socumnlation
(debris & kimbs) tions i N
4.ﬂoodpwc|mmuo 90+% plant. Ig. debnis, boaider 3 {70-90% plant. lg. debmis boalder 6 |50-70%. plant. Ig detmix. or boaider 9 |<50% plmt, g debns, boalder Lly
© bankfall flows =moning with decp, denae rooting afmorning with deep dense rooting armoring with shallow/dense soil . |xonodng with little tocting of soila
Lom BANKS &CHA.NNH,
3. channel capuaty ol cxpacity, poakfls d. 1 deqy thank flows rare, affle,| 2 buelyuxlnm;n:: ot peakflow, 3 m.uhquu{ozpukﬂmvﬂm& 4
(g;o@tml wrea sccesszble o jwidihvdepeh ratio < 10 . gwid 10-15 floods evident, riffle, w/d 15-25 . common, w/d >25
flows) : P )
6. benk rock oouent 65+% boalders >{2" dia. same 2 }40-65% routidedd boalders mostly 6- | 4 {20-40% round cobbia, most 3-6° dia 6} Z20% Mok conwar, mostrock 18 1= | 8
angulisr rocks/bldrs 12dia Ay mod some gravel oo~ |3 cravel
7. otawgaticns, flow deflectors | bldowdetris abaudsat, one mam 2 [bldo/debns common, cne mmn 7 /| bldedetri 6 |bldoudeh 8
snd sodimert oxpe channel, flow amiform, sod. traps < | ctannet with few flow defl 0% harmels, mry bodloed dop
172 fall  Ised traps Va fonl wed. trape fall
8. bank conting kittle of bone evideor, no slooghing | 3] | counan at owtcarves and consmo- 8 12 [peardy coutinooas, rawbenis. mats 16
prESCIX ticos, soow sloaghing preseat xnd rootwads prearo fn sarcem
9. depomtical tars few bars, vegemmd with anmasls, w bazs growmg, same covegetasod, 8 12 Veobblo channet bars 16
:M-ndm\eldgpo-uou N | sund/gravel ber deposits freqoent wlno vogettion widoepread sand
RS deposits
CHANNEL BOTTOM
1Q rock angaiancy . jirregniar shapes, roagin U/ 9 2hapes. roond edges. 2 cnbgwwlgnedgumnded. 3 |oearly all sioocs roand bail shepe 4
sbarp cdges /AN |same smooth sarface moetly smooth and smooth
1. rock brightess all stotes dark cokored ou wop, clexn [{ 1) mmMmew3S% 3 |3565% clcxn soxiaces, colaruextly | 3 | 65+% clean surfacea, no color 4
- botams i dﬂn!wﬂﬁﬂ sumo as tock bonams difference ou rock 5
12 particie packing mdmnwn-ndmd/or 2 ly packed with same 4 |lighty paciked assorqocot. little Ls/oop.d:ing.aﬂymandmmrh [
- overixppod . |overtapping particie ovedapning overixp
13. percent sable boaam 0o change 0 cheoped rock as- 4. Iy m}m#wmum (l} individnal bright focks 12 {rock assorunen sicwed/ changed 16
msierials . sorgmmnt. 80-100% stable masesiae change, SO-80% swblo rmserials tkrooat, 20-50% sable mascrials throoat, 0-20% stabile mmserinls
14. sconrmg & depomiion lcss than 5% of boacd affocied by | 6 |3.30% aifocood, soow M commo sz 30-50% aflocasd, deposits comanoa | 18 |>- 50% of channel chamged yeariy. %
scourf deposition tions and stecp grades, some pool smd pools Slling very wid charme] deposits evideat
- . (brigit botton patches) devosition el - =
15. ctingrog vegoation abondntin dense mmainallzraas. | 1 fcammen, ~fronds” mostly 10 pools &| 2 |spotty in backwaicrs outy, ‘Gunds” | 3 |“fronds” and moss rase. rock skme (4/
(moes & algae) Moes and sormer algas “fronds® low velocity arcas. mass in all sress and moes toeamnon mostly tock | moedy slow water, 3ll riffics closn ~t
_ slime .
Total reach score = col. E +col. G +col. F__-




PEELES 7T R TS

e IS LI

M_Vbb(/\ oL # /2

xzzn_Jl
) pue: K- )10
// . REACHLENGTH:
' : ) RIFFLE BANKFULL WIDTHS (10) _ '
20 - 2%.0 U .0 0.2 2405
275 L2y 120 | 2% 2% :
; ) — N . @ -
N AVERAGE RIFFLE WIDTH = 27Z‘g \}/@
.. REACH LENGTH (avg x 20) =
-chmeeqo';mstmzmmms.mmsmmou '
>10 PoOOoLs
POOLS ) . — RIFFLES -
Max Depth | Pool tail | % Pool | Paol Pool UNSTABLE (t) | UNSTABLE () | RIFFLE ’
| Max tail fines | Widths | Leagenn | LEFTBANK | RIGHTBANK | LENGTH(®) | .- -
- Depth | (<7Tmm) -
N A = WA W I O 1 o |zIo
iz L ast el T=e| [0 o | 99
7.0 - .14 SS9 | 4,0 ,’Zfé T_) - D L1
Ty ' ‘ » - o
” e poote=__ QN peoouimetH-_[[ T @ premEeissem - 435
: mn:s:h -, Y stable banks  riffles - 52
~ Pool Froquency— (leuchlmgdll#pools) lpoou 513 22 @ Width / depth catio ~ REFLE ___L_____ )
AVERAGE % FINES INPOOL TALS ~ ° =___ L.t _
LARGE WCORY DEBRIS . GRADENT
TYPE: [ _live>bfiwx {dead>bfiw live<bfw | dead<bfw Pool/Riffle scts. .
Diamc!cr: - . <6" ana <6w ?6"' <6'! >6"v . <6" . Aclev stn-_am ./.
. >6" >6" | . ' distaace | gradieat
Rooowad || __lih - Iy A Lo |2 |
Embedded : W11 {1 » 120 | .9
Suspeaded’ . O - ' 11 4 10F 2,
Recruiting |{f) . . 225 193] |2
1 - aclev / dist)(100) = Yegradient
Reae . : I : : : ’glosgcx ceach gradient = LA %
- Mise M, Upiest, _
v biw = bankfull width )
LY FREQUENCY = REACH LEN wc_m/qom.mgg F PECES WITH *=* IN columns)
cco NTS: [N columns _éa___
JORKEL SURVEY COMPLETED ? : PICTURES: (frame #) <7. A Z%/ [

JRE SAMPLES COLLECTED 7 YN % FINES ____ CAMERA #

JANNEL IMPACTS: (circle if applicable) grazing tisuber harvest / roads / debris remaval / other

Commentsc

RC code:

srian width (ft)
sstian habitat type:
slcy bottom unit:
ology:

fsed 2/97
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Stream Name: _M/bbd OQ #—/ 5

mdudmg ROSGEN CHANNEL CLASSIFICATION INFO

APPEND[X I: KOOTENATI NATIONAL F OREST WA*ERSHED FIELD DATA

I

Y A et
R e, -

Stream Notes:

each /2 HUC #
Crew: Date: 1 0% Elev. Start Reach: ______~_ English: _>_ >X Mg_tne:"
Reach Length: 3?5 ‘ ermanent: ____ in Surve Reférence: Y° N -Overall Reli Rehablhty 12345
' Channel Type: F 4 Reviewed Channel Type: ‘Reviewed by: Date: ____
1) Thread: ' _ — S
single no side chamels. " Distance | Width |[Elevation|BF depth| Area
. single w/ side channels 6@' ' (from L.Pin){ (E- BFE) | (WxBFD)
~_. multiple channels v 10 | 0,75 O By
2) Entrenchment:  Measured: ____ Estimate: ZS5 | L2 42 1 03
255 OF 125 [ 235 ) Dk /_21_151%“ 3.0 7S 113
[ 2|.0 /_79.57_%% | BF widths |__2%5.G / avg. BFW 7= e 1,04
3 bankfull width @ station -~ )
'—%:\‘—‘, . 20 (TS 1,13
L . max bankfull depth : 25 . \ X%
L _37.7 floodprone width (width @ ZXmaxBF) 2 (22
Ll entrenchment ratio ( FPW/ BFW @ station) wa Q 79 444
i ' i HIS 1?"4_» . L“
3) W/D Ratio: -Measured:. &_ Esumau',' /3.0 - | 05
2509 " computed bankfull area - = : 4 -’0
0.1 avg. BF depth (BFA/BFW @siation) (Arithmetic) /45 ' 5 S
4s.42 wndth/depth ratio (BFW @station/avg. BFD) L (oO F3 1L,
. ’ B ‘?15-‘ a?g \.H)
. 4).Sinuosity: Measured.?lx Esumam - (%.0 [ 1.0 LS
B3 stream length (thalweg) 4 =i 7 55
B ﬂLﬂS___ valley length (straight line between thalweg pts.) {&?'5 e el
“ {42 - sinvesity (sweam lenth/vaﬂey length) 240 | aly ‘5) _ V4%
5)G‘d - N Measured: S(Esumaxc 225 [ e e
radien easur: Y : : .
290/ 45D J 2% J $AY  elevation change T ge /B 240 = 4 oot — L&k
‘ ".'/ U,@g? /_RF - distance - 2.3 ZUE) ;UZ 0. q‘)ﬁ o
~f ool /OIS gradient 0 2301 .| 4 o
ge reach gradient 29 <t | LD, 15
ibution:  Measured: X Estimate: - 51.0 : "Z’j} L3
7 - ?/ . dominant size class (mm) 203 %GtandTotai ZRAS| 1.5 1,19 .19
(o8 D50 Gmm) 3401 0.75 _0 9
L ‘pcmtbam ' ol
;. point bars w/mid-channel bars
;~ many side-channe} bars
&: side ar diagonal bars
t . channel composed of barsﬁ.,lzmds :
' none i
1 |
8} Bed F . -
% eamres’ o 6\%307’14

iy

. 'dcsmpqun:

_description:
__  descripdon:

descrptiofi: _

Map A;tat:hed Y N



gt BT

sooat! deposition
(brigix bottom pawches)

tons md:we-pg:&:.mml

15. w; vegernon
(moes & sigae)

shondent in denso toess in all xress,

_ {moss x0d earomer algne *fronds®

{moetty tlow waser, afl siffies cloan

“fronds* md moes rare. rock shioe 4

[ size (mm) _Particle # Pogl (% )=,R_ML_=E?==%Q,=E&QQ$___ZA._
0067 __silt - ik NN S 3.5 3D
062-2 -+ sand i : : » 3 22 | 1.3
24 | - v fmegxavel 2 : el o u.3
48 fine gravel 3 @) O THE]
816 m vel 41 i Z- .9 2.2
16-32 course gravel s = 7 le.5 19.7
- o
32-64 v. course gravel 61 &1 =) k { 7.8 35
64-128 | small cobble K= = g 29 265 |74
- large cobble 8! = 2 & 1 179 | qi.8
236512 1~ small boulder 91 - 7 10 a8 | 6.7
512-1024 _med. bonider 10 o Lod .7
10244096 | large bouider 11 . 4 Q 104. 7
4096+ |~ _bedrock - - 12 ’ O o) b1 .z
__.LDJ__ Grand Total
100w Stabxhty Notes
95%
90%
85%
L%
5% 74
g .
g".!: - C—S:' / -
‘5 0% : /
8 8% [
a 50% /
2 )
3 A5% i
3 40% 0
g 8%
Q 0% -
25% / 2
20% i
15%
10% 4 = ol
5%
0% : e ik
1 2 [ E13 !i_ ,‘.‘ 28 ) F-14 392 10
' " Partide SEF(mmj_
CPPER BANKS EXCELLENT _ GOoD FAIR I FOOR

l.Imdfuu'nf_lppe ot.'lﬂqddpzvm wpperbunk:kve<30% 2 upper bank slope 10-40% Ud " appez bank slope 40-60% opper bank alope 63+% &

 oam waating nneﬂdenwolpmapumndfu 1 |infrequent and/or very smadl mostdy | 6 jmoderste pumber and xize with some tumeTons or large, erode atall flow | 12
(existing orpolenu.ll) fatare wasdng into chamneb bealed. low futore potcousl rarw and others available i high. levels o immminent danger of same

BYanN flows . .

].dclnumlmmm mostly long/large debris, ponteanal [{( 2 Ymoudy shorvig debns, powauai for | 4  [roosdy sh il debris all il dcbos many depes log - 8

(mm : fot fog jam formation is low 1og jam formariou is slight denme log jam with trash sccaroala- jama with trash accomnlation T
limbe) . o ' . ticns .

4. Boodprone area rensiant 10 50+% plant, Ig. debas. boulder 3 |70-90% plan, Ig. dcbns boalder 6 \|50-70% plant, Ig debnix. ar bonld:z < 50% plant, Jg detns, boalder 12
bmkilﬂﬂqvn' armoning with docp, dense rooting armoring with deep drnse rootng : ing with shailow/d sail m-ﬁmmm;dm
{¥=K. TOcks) - | - - - roodn . N

LOWER BANKS & CHANNEL - . —L 8 i

5. chatme| capaarty wnpl cxpacity, peakflow o d Adeq thank flows rare. nflle.{ . 2 hnlympu peakdflow, mndpquu[cxpaula'l]nodl i
(g?@mnnmbhu {widib/depth usio< 10 w/d 10-15 ﬂoodlm&:n(.nms.wld 15-25 | coxnencn, wid 25 AN

6. benk rock cootent GSO%bmllhn)l"'&L'sam 40-65% coufidcid boalders mostly 6- w 20-40% roand cobhle. most 3-6° dix < 20% rock content. mostrock is 1 | 8

mgalar mckibldrs ! 127din - {xnd some grivel - 3° gravel

T ot cioos. fiow deh ey Foyrmeyg——— N bl dts empp—— o (bl dek oo magrating Ty 3
wnd sodiment texpe | cheznel, fow wpiforn. sod. treps <° ebarmed with few flow degoc hamnol, menry bedload deposits. sod| hammels, mamry bedload doposits,

12full - sed. traps V4 (ol A sod. tape full ecd. trape foll:

8. bunk cotting huh«me"hmmumg COMINON L8 oTtenTYes And consmio- ! E - jocmmon throoghout, raw banka, ) 12 [neady ccurmuoons, fawbenkcs, mam 16

- s S tioas, some sloaght scut o 10d slonghing arv prescnt and rootwads preamnt in sgeam

9. depomsional baoy few bars, vegetased with aaals, bams growing, same Tovegetaod. .8 vel bars quvegetaied naw gravel/cobhin chummel bars exweomive| 16

B zm mnd gravel deposits on sxnd/gravel ber depodits freqoent nl:i/:lvdbl;sb;mn. few w/ oo ngznuiou'idoqxud__-lﬂ .

. 5 { co channe! de posi

CHANNKL BOTIOM & -

Q. rock angoajanty shapes, roagh sactaces, rectangular sbapes. rovnd cdges, " 2 /]cabe shapa wr ail edges rounded. {\J‘ bexddy all srones roand bail shepe 4

: ' : ; sama mooth sarface < |nocedy smoots md mnooth

11. tock brighmess 0l st00re dack colored oo Wp, chen mamdﬁmuutupmssﬁ "3 |3565% chean suttaces, calor Dexcly 65+% clran sarfaces. 5o cobar 4
St bottams clem surfaoce e sxmo a8 rock bonoms diffrenos gurock -

12 perticle packing assarted mnes dghtly pacioed mnd/or moderascly paciond with saoos 47, |lightly pecied assaruncot, little Do pecking, cusly moved po pasticlef - 8

| . o overtappi petticle ovedaoping overtlap

13. peroent stable bottogs, o change in chantel rock as- . 4 Jacautered bright rocks iodicese aseomef k-8 - Yindividsal brigi rocks camon 12 [rock sssxupen soewed/ dongod 16 -
msscrials sormmmnt, $0-100% stable maserinig change, S0-80% scabio masctials ‘}'S 1, 20-50% stable mascrial tbrooat, 0-20% stable muscsiale

14. scourmg & depomdon hcss than 5% of bodom affected try S [5-30% sifectod. soour &t COBmIO- 12 . SD-SD% affscaod, deposits common | 18 >50%d¢m1dmpdyuﬂy %

’ ‘snd pools Glling very L chaonel doposits avidenit



i

30

Comments: UTM_5 7203257

. R 13
peta - T etri
I o i width (01000
 REACHLUENGTH: 5’76 - 01000 @
;mmamm‘.wmmsnm- »'._ — R
%55 TF 25 755 21
L7k geat ‘3 ':/5‘;0 295 1 33
; AVERAGERFREWDMH = _ 28 (o _ '
. REACH LENGTH (avg x20) = __515_.‘__ _ .
-dmuwﬁﬂﬂ’!mm.mmAU.imu B
Maz Depth | Pooltail .| % Posl | Pool . i Poal UNSTABLE () | UNSTABLE (@) | RIFFLE
Mz tsil fines | Width | Leagts ! '} LEFTBANK | RIGHTBANK | LENGTH(t)
Deptis (<Tamj B - S . e
N 2 1 90Ty W | g o o 140
zo s Tz Tgs 7 > | &7
[ | .2 0% 1 {3 | 3% 2 - D7
* ‘\'. : " .
/\poclapook'j__z ):°OOL._ENGTE{~ 10 4 zxmmcm L’H?q
. % ctable benks in riffles - 157 Fe
Pbolquucncy- (mdua\gmlapoou)«W/ i“fl? (a) Widtt1 / dcpts extio - RIFFLE =~ YzM2
" AVERAGE % FINES IN POOL TAILLS Coma 25 C 2% 2% : _ ,
T . {ARGE WCQODY DEBRIS ‘ , GRADIENT
- TYPE: . i uvc>-bfw idcx..l/blw live <bfv ;- desd<bfiv. PoolRiffle sets. _
| Diumesers § owe { <6t |ane | g 6 | <g% >ev | s }"Adev steeam |0 %
> 6§ >6m ! ‘ | { ' distaace | gradieat
. ] A : . X
Rosewad oo | SR 7.4 700 1.LS
Embedded S TR T L il oo ln
. [ ] T . O
| Supeaded | FITI T i\ ez i oS Ly
| Roeruiting | [ | S
g ‘ N N (aclev 7 dist)(100) = %gradient
| Rame !?5" Kll\ i R Rosgmmchgmdim:=, Lie %
Ml Syicsc Ll '
bfw = bankfudl width )
- M“WIWMM— 257
MISC COMMENTS: . _
SNORKEL SURVEY COMPLETED ?_// ¥ PICTURES: (fame )~ 24 1 25 1 1
CORE SAMPLES COLLECTED ? Y % FINES CAMERA #_
CHANNH.MACTS (circle if applicable) grmng (ﬁmbcrharv //mafis/‘l' debris removal / other

Riparian width (&) (0O

Riparisn habitat type:

Valley bottom unit:
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' ‘ APPEND[X I: KOOTENAINATIONAL FOREST WA"'ERSHED FIELD DATA
/ , : including ROSGEN CHANNEL CLASSIFICATION INFO

Str Name-fAhiow mZ TS Reachm: D | HUC #
g 0 Date: _3-]D-0¢  Elev. Start Reach: __ English:

Metnc:

Reach Length K0 ermanent: ____ Basin Sm've{zi Reference: Y° N . Overall Reliability: 12345
Channel Type: ﬁ@/b Renewed Channel Type Reviewed by: Date:
1) Thread: . @W . .
single no side chammels ‘ " | Distance | Width [Elevation|BF depth| Area
single w/ side channels ' , . (from L.Pin) : , (E - BFE) | (WxBFD)
—_— multiple chatinels - ‘ ] 5 | 7]
2) Entrenchment. - Measured: Estimate: (s ,’{b— P
1 B2 ) UesT ZLSF 245 [ 207 220 7,?/ 3 1 - 1\
[T/ 33 /9170 / BFwidths [__7/26/ avg.BFW | {4 - | 79
. j % bankfull width @ station < 4 | | F
<0 __ 1%L . .. maxbankfull depth [ —1 1=
C_3lLg. ﬂoodpronemdth(mdth@ZXmaxBF) -0 ' |L.7%.
O A S : _entrenchment ratio ( FPW/ BFW @ smuon} T I,‘S‘}!
V23] computed bankfull area O = ey
77 avg, BF depth (REA/BFW @siation) (Arithmetic) ! / 7z
)AL widthidepth ratio (BFW @station/avg.BFD) IR /09
: ' . | 2 1.3l
*4) Smuos:ty Measured: - Estumate: ___ _ ;% 182
510 - stream length (thalweg) : - —
C Yo N - valley length (straight line berween thalweg pts.) “’! / =
L [.2 . sinuosity (stream length/valley length) - ) LF0
_5)'Grad1ent: Measured: ___ Estimate: ___ gg ” I'Z;-, -1
Y AL T “elevation change - v". ——Y
WAL Al distance (% B
:-L(ﬂ% / 906 [ 07 /.:0{5  gradient H {0l
‘ average reach gradient zg VAL
. 6) Particle size dlstnbutmn Measured: . Estimate: ‘ j’L % - - - 1H
[2% colole—  dominant size class (mm) Z %Grand Total - 77 A 17
2% D 50 (mm) o LI S '
comments: - AR
T) Depositional Pattern: - :
point bars _ ‘ : ' i
point bars w/mid-channel bars . . »
‘ ___ many side-channel bars
- XC . side ar diagonal bars :
: channel composed of barsfxslands
" none- : _ o
8) Bed Features: ’
. cascade .. , : , Stream Notes: /(/W 6 %267 L/L}
.. steppool : o

. - plane bed/glide -
“pool- rifile

: other:
dﬁcn"tmn Mfg(w/v\/\
description: dOVW\ﬁVA"/”’/’ VS
" description:
description:
- déscription:
descdpton: - IR o v A S

muéré

3t 3 Ik I 3 - ‘

|
[




A diphsaias LAJULY L ALK UIUYEA § LUIN

| size (mm) Particle # Pool 27 | ___  Riffle 3% ;%%g .
- 0-062 sift_. 0 2’ = : 1:2].-3 12:3
062-2 _sand 1 /i 2z 7.+ 1
24 v, fine gravel 2 : &) <o ty
48 fine gravel 3 o) 2. v

§-16 med, eravel 4 y _ -1 {4 124
. ¢ 7 Ld -
16-32 course gravel 5 c e : (o 5,7 72.\J
3264 v. course gravel 6 i CE=] 15 /4.3 279
64-128 __small cobble 7 =) FX= ¥ 79 FEXY] 5.S
256 large cobble 81 - % o 2% | 19 3%
256-512 small bonider 9l - & m 105 779
312-1024 _med, boulder 104 < A | 7%
10244096 lageboutder  Ti1] - ‘ 2] g |
4096+ |- bedrock. 12 1
105~ Grand Total
Stability Notes:
100% -
. .
95% - e
85% 74
80%
7% //
:l' rin.
&  ex / -
g 0% "
g 5% i ~
£ sow //
,:2 45% Vi
3 40% ]
g 5% A
(=] 30%
25% ‘{/
j ;A
20% —5
15% ==~ S S
10%
5%
0%
1 1 £ 13 .--:I -] 28 E-14 $12 10
Particle Size (mm)
UPPER BANKS EXCRLLENT L GOOD FAIR { POOR :
L. landform slape of floodptone upper bank slope < 30% (}r( upper bank sjope 30-40% 4 apper bank slope 40-60% é apper bank slope 60+% [3
2 mase wusting . no evidenee of past. of poential for 3 |infreqoent aud/ac very smail. mostly | 6 /[moderate uixnber md size with somet 9 oumercas or large. crode wall flow | 12
(existing or potential) futare wastng into chatoehs bealed, low fatare potconal raw and otbers availabie at high levels or inmminent danger of same | ¢ -
3. debas sccumaisnon in. mostly long/largs debos, pontennsl | 2 jmoutly shacvig debris, potennal for 73 mostty 1l debris [T Il debris many dense Jogf 8
floodprone sres for log jarm formadion is fow log oo fonmarion'is afight denee log jam with trash accamala- jans with trash accumalation . :
{debris & limbe) . . foas o m
4. Soodprone area rensomt to 90+% plant. 3. debris. boalder U 70-90% plant, ig. detris boalder 6 |50-70% piant. g debris. or bo 9 |<50% plmt, Ig debas, boalder 12
i bunk:.nﬂm armoring with decp, dense rooting amoning with deep detise tooting wgmoring with shallow/dense soil acoaing with Litte rooting of sails
. & rocks . toocing - ] ) S
S. charnel capaaty mzpke cxpacity, poak ined,| [ Jade hank flows txre. aflle,| 2 | barcly conoaoms present peakdlow, "3 | inadoquase for peaicfiow, floods W
{floodiprons wrea. ble 1o iditVdeph ratio < 10 wid 10-15 foods evideut, riffle, w/d 15-25 © oammo wid 328 .
BF flows) . . . . i
6. bank rock comrent 65+% boalders >12* dis. same G 40-65% romfdedd bonlders mosdy 6= { 4  [2040% roand cobhle. most 3-6° diaf{ 6 [<20% rock content. moatrockis i+ | 8
. ameular rock/bldrs 12%din /) _|and some eravet 3" cruvel 3
7. obsnn flow dedd bido/debris abmmdamt, ooe mam 2 |blin/debos cammon, one man w bl b one 1 6 {bldowdct g
nd sediment oxps chasmel, flow wniform, sod. wape < | chapoel with few flow defl h L bedload dep sod| . |cbenoels ey bedloed dep
172 fall sed traps 34 fall sod. trapa fall sed. traps full
3. benk cutting Lule ar none e videok. no woaghing 4  jcommon u ogteatyes apd consmios 8 J* | cooamon throogboat, mw benks, 12 |oeady cootinaoss, rewbenks, Imats 16
preset |~ tions, some slonxhing present overiungs and aloaghing are present £nd rootwads pressut fn doeem _
9. depomtioual bas few bare, vegeowed wich moaels, (¢ {bam growmg, 3ame anvegetamd, 8 | gravel bacs quvegetatod Dew 12 | gravel/cobbk el baca ive| 16
f2re fresh sand gravel doposite on wxnd/gravel bar deposits freqoent " sand/gravel bass common. few w/ o vegetation widospread sand
burs cobble channe| tars : 1 L
| CHANNEL BOTTOM Ny . T
10. rock anguianty |isregnlar shapes, roagh i far thmpes. round cdges. 7 |cute shape w/ all cdges ronoded. Q/naﬂynn-mmndbdl_lh’. 4
- sherp cdges > __ | scene smooth serface moaly smooth and suooth
11 rock trighmess all stotes dark colared on wp, clexn (JT many stones dark colared. op o 35%] 2 |3565% cican soaecs, colactearly | 3 [65+% closn surfaces. 0o colar 4
: - bouama L lclesn surfaces sume a8 rock botams differcnon ou rock
12- pertica paciang |sssarted sizes ightly pacind mdior | {2 ) (modcraicly packod with same 1 [Hghuy packed assartment, fittho 5 |oa packing, casly moved no perticie| 8
— overbpped 2_loverbapping particle é oveshp - -
13. peroe seable bouam oo chanips b chmeel pock as- -~ | | 4) | scasicrod bright rooks (Ddicam sastzaf | § | individusl bright pocks oammon 12 |rock assorttnent sirwed/ chxnged 16
matcrials soremnt, 50- 100% stable mauesinls change. 50-80% sabic mmscniils _—~lthrooat, 20-50% stable matexials . jtiwwoat, 0-20% stable mmscrizls
14. scoanng & depondon Iess (un 5% of bogamaffociod by | 6 ] 5-30% affected. scour AL comtmio- | (12) |30-50% affeced, depowits omnon | 18 | > 50% of chenoel chmged yeudy, | 24
' ’ scoay deposition tions and sieep gdes. saOo pool nd pools Slling very wide/sbullw . | - |abendon ciannel depasits cvideot
. igit bottomn patches) e, | devosition chumoel .
13, clingmg vep handant in denso mast i all areas, I /\lcommnen, - fronds” mosty in pools &{ 2 |spouty in backwuico only, “fonds® 3 |“fronds® and moss rare, rocic skivos 4
{tooes & algas) tmoes and sexomer algae “fronds® low velocity arcas. toss ia afl wreay wnd moes goconnon moely rock " }moetly slow waicr, all riffics clesty
— 3 slime

. Total reach score = col. E +col.G__ +col.F ___+C91-P—-—-.




Y | Stresm: LAIalmA LRSS
4 .. Resk zc‘. __ceferenes YN
 REACHLENGTIL _
. RIFFLE BANKFULL WIDTES (10 '
a2z | 2esS 24S | Z4s | g0 F
7229 | ar (¥ (44 | 223

AVERAGE RIFFLE WIDTH - Ze %

. REACHLENGTH (avg x 20) - _______L__ .
-chm\d:<lO')MEASUREALLREFLB.ME&SUR£AILPOOLS ’

Max Depth | Pooltail | % Pool | Pool Paal UNSTAELE (@) | UNSTABLE(®) | RIFFLE
: Max tuil ines | Width | Length | LEFTBANK | RIGHT BANK | LENGTH (%)
s Depth (KIma) ‘ ) oL
=i L7 lac 10w [2Z5 ute 0 o) (5D -
: vl et 185 S% 0| 10 O 2] 95
VAS ! el qoRpt 8.1 22 || 8 1 - O o . |
v zZ | 84Sl 0%l 790 BO O P2 g 2z
%% pocket poots=__ U )’_'POOLI.B{G"H- 0% @  rremsimem - - A0L
' i reach & . % stablc banks n riffles - o e
~ Pool Frequency— (mdlhgm/#poom lpooll ’L?- @, ,Width{ dcpth catio - RIFFLE = - AR
AVERAGE % FINES INPOOL TAILS Z y:f :
‘ LARGE WOODY DEBRIS . GRADENT
TYPE: A _ live > bfww [ dead > bfw live<bfw | dead<bfw Pool/Riffle sets.
Diameter: e ] <™ e <" }-6" <gv >6 . <6 1 aelev stream Y
>67 >6" ’ v distaace | gradieat
Roocwad | R | |l zw3lso | 19
Embedded ] |l4051 120135
Suspeaded x 2.4 | 22 |2
Recruitiog jiff || . [S ‘7% [
_ ' (aclev /dist)(100) = %gradient . -
Rame ' \ Rosgen reach gradicnt=_Z: 1 %
Misc. ' i . ’ :
bfw = bankfuil width ) "
- - ' w=w/(rorumgkowmces WITH === (N colymns] = %‘
SC COMMENTS: -
SNORKEL SURVEY COMPLETED ? N PICTURES: (ame #)_ 207 2} 1 1
CORE SAMPLES COLLECTED ? Y/) % Fit . CAMERA#

CHANNEL IMPACTS: (circle if applicable)

WRC code:

parizn width (R) X2
Uparizn habitat type: -
Vailey bottom unit:
Jeology: __-




e’ APPEND[X I: KOOTENAI NATIONAL FOREST WATERSHED FIELD DATA
including ROSGEN CHANNEL CLASSIFICATION INFO :

Stream Néme. Liwow e - Reach ID: e HUCK
Crew:Tanvnpson VOS] Date: 2-F<Q4f  Elev. Start Reach: —_ English: X" Mefric: ___
Reach Length 5{A Permanent: Basin Survey: 7~ Reference: Y N . Overall Reliability: 1 2 3 4 s
.~ Channel Type: FH b Reviewed Cha_pnel Type: —_ Reviewed by: . Date:
single no side channels S | Distance | Width |Elevation|BF depth| Area
. single w/ side channels... . ' B (from L.Pin) (E - BFE) | (WxBFD).
multiple channels - o ] 2SS s 3
A ' 7 5
2) Entrenchment: Measur Estimate: :
12U0/27U//Ae0/24\ﬂ/2(7’/2’74 /ﬁﬂ/ 2
|20/ 1955/ 7% / BF widths /_7;!1555 /avg. BFW . | L} -
15 . ~ bankfull width @ station <,
{29 _ max bankfull depth [/
7.0 floodprone width (width @ 2X max BF) '
[ e * entrenchment ratio ( FPW/ BFW @ station) - Q’
= J
3) W/D Ratio: Measured: X Estmate: ____ - =0 ,
12%2  computed bankfull area —= ]
<\9 - . avg BF depth (BFA/BFW @siation) (Anthmcuc) — jO
2% .2 width/depth ratio (BFW @station/avg. BFD) [ 1y ]
4) Sinuosity: Measured: 7 “Estimate: _ - 12 ‘ /
: ' stream length (thalweg) . : T /
. _ Yo valley length (straight line between thalweg pts y) ' q
{1 sinuosity (stream length/vaﬂey length) - !@
i D e
~5) Gradient Measured: _Y Estimate: . 'f?
T sz 39 88 /1S elevation change |.3 ge 1. % 3.5 2.7 — £
: Eﬁ 50 /50 / FO  distance ZL X Iﬁ ! _
N2 o4 .04 /40T  gradient 25 ou o o3 l’:?
04} . average reach gradient ' 07
_;.D_sz___:.. ‘ft g gra LQ% e ,ﬁ}k}e
» 6) Partlcle size dlstrlbutlon Measured:- X __ Estimate: _ e
o 125 dominant size class (mm) 2.3 %GrandTotal %2/ W
32764 D50 (mm) B L Z5 Y
n Depo.uuonal Partern;
= pointbars - - . .
point bars- w/mnd-channel bars - - . " e
o manymdc—channclbars Lo :
- X side ar diagonal bars Lol .
. channel ccmposedofbarsfmlanos o l
.'t:none ; L Sl '
8) Bed Featur,g: ’ S
cascade. Stream Notes: _
stzp—pool Co i

description:. __

description: I ‘ Map Attacked: Y N




7 R ' - R 97
062-2 sand | 1 i WS
24 v. fime gravel 24 . s
4 " ’
48 . fine ergvel 3 A 1d.1
8-16 med, gravel 4] ° £r Z (.1
”» P
16-32 course gravel 51+ = 2.l
3264 V. course gravel ra B2 S04
64-128 smallcobble — 71 3%F B 550 =5
236-512 _small bogider . 9 i (00
.212:1024 1 med. bouider 10 100
| 10244096 |~ large boulder 111 : o0 .
4096+ - bedrock - 12 >3 o0
4 Grand Total
Stability Notes:
100% :-
95% /
0% A
5% 4
8% /.
5% /1/
g 0%
& 65% 4 : //
] 60% - o
g §5% £ 7
& 50% /
2 as%
S e 7
2 40% -
g asy, £
3] 0% £ / .
25% //
20% — :
T 1S% 2 -
10%”’}_ ’__/P-
5% 4~ -
o 1 r r -
1 1 . e 28 =0 sfz 10
Particle Size (mm)
UPFER DANKS - EXCELLENT j GOOD : FAIR | POOR !
1. lmdfoem slope of floodprone apper bank slope < 30% 2 ' upper bauk siope 30-40% w opper batk alopo 40-60% 6 apper bank alope 60+% 8
area . ;
< masm wastng : uo evidence of pust. ar p ial for 3 |jinfreq md/crvcrymu.mudy 6 |moderaio vumber md size with some{ 9 |[numerous or large, crode atall flow | 12
(existing or potentiai) fotare wasting intw channch . | benied. low fatare po!:ruul raw and otbers avuihbic at bigh kevels or inpnipent danger of same
flows . . i
mostty long/largo debris, poutennal | 2 muymmm.p«mmrm 4 |mosdy ] debria 1 (_9 all ah Il dcbuas many denme oy 8
for log jam formacion is low . |log jem formadion is shight dennlngjmmthunhmh — - }juma with trash socummlation
: tions .
"+ [50+% plant. ig. dobaa, boalder Ca) 70-90% phant, Lg. dotms boulder I3 50-70$phm.lgd=bn.|.utbould= 9 |<S0% plant, Ig debns, boaldex iz
" {scmoting with decp, denae rooting armdring with decp deasa rooting : ing with shailow/dense sail’ | aomaring with hittle rootng of sails
. m‘ . -
wzpha ity. pealdd d[ 1 Jadeq bank flows rare. fiffie,] 2 |barely contams prescot peakflow, 3 d for peakdlow, floods (-
widih/depth ratio < 10 wid 10-15 . ﬂoodlmtknl.nﬁ.wld 15-25 common, w/d >25 = B
: I=n .
65+% boalden >12* dis. same 2 Iw‘lmnﬂﬂbmld:umdyé- 4 | 2040% roand cobbie, mm3-6'du [ <20$mdnml¢d.nnltmckul- .‘3
mngular rock/bld = 112 dia mdm vei |37 gravel
bldo/detxis abandant, oto mem w bldr/debnis commmon, ooe omn 4 oncmgmmmg| 6 |bldovdebns migr 8
chainel, flow mifoan. sod. taps < channe] with few flow defl h bedload deposits, sod h l. many bedload dop
1/2 fall sed. traps V4 full ?\ndm_ . . jeed foll
. hnhnrmcudcu.m;hugtmg -4 joommmon at ogtcarves and “ 8 ) gbaat, aw banks, . 12 |uearty continsoos, rewbenios., nmis 16
tions. soms sloagh st =2 |overtwngs ‘and alon shing are 13 N mdmmmm
&'M"mdmaml& 4 |bam growmg, some anvegetasod, y gravel baps omvegetatod new’ 127 g bble chemmel bac ] 15
| mnd gravei deposits an sxnd/gravel bar deposits freqoent m:dlmnlhnmfcw . wluo wmmwﬂlﬂ
cobble chammel bars deposits
g kpes, roagh 1 izt shapes. roqud edges, 2 uubashmvllﬂedgelmndﬁd- 3 nadynﬂ;mmndhﬂaw- 4
11. rock brightoess all sto00s’ dark colored co top, clexs Tany stones dxrk colored. op 10 35%] 2 |35-65% cloan sartaces, colac oeatly | 3. G5+ cloan suctuoos. 50 colox 4
. L bodains M;m sane as rock bottams , |differeoon oo rock -
12. particle paciing -_-un_ed-'a-wnrp-n'-dmw« by packod with scme T | Egbtly packed assarancot, fitte 6" ] [po packing, casily moved no periclal. 8
| . . (el oreitraine ; ) oveehp . )
13. peroent sable bottan uochnpmdmlncku-y r c.‘:mduyuwm_a-w 8 |individoal bright rocks ’ rock assoqtmets, srwod/ danged 16
| mucdals o lsorgneot 80-100% stable pascrials . | change. 50-80% scable maserials troost, 20-50% stble maerials %mgﬂ-m,mm
14. scounng & depontion Jess than 5% of botam affecied bry S |5-30% affocted. S000T AL COUSTO- 12 |30-50% afiacaod, deposits cammmon y >5mdm‘m¢m 24
o scourf deposition tions and steep gradce. same pool and pooia filling very wide/s b chunoe] deposits evideut
(bright bottom putches} deposition chumnel PN _
15. clingmg vegotation : . |abundmt in dense mats in sll arcas, I |common, ~fronds- mostly in pools &| 2 |#potty in backwalers anly, ‘fronds” |° B /I fronds™ md moss raro, rock skime )
(mn-»& ‘15‘.", ' mmud-mt.lpn?ﬁvmh‘ bvveloqcyueu.mmlnm mdmo-mmo-lymd: mt!ynbvm.nnﬂth-dﬂn_

Total reach score = col. E _ % +col. G

«col. F Y 5Z+c01 P L/i- %/%



T Reacl: KO = M l
T e ST
.4 . .
Elewond}
| REACHLENGTH: 514 . !
o » mu‘-:mmwmmm) '
FAVRONE g 1246, 0 240\ U
S A e | L} 2121 25s | . .
. AVERAGE RIFFLE WIDTH~ ' '
i . REACHLENGTH(evgx20)~_____ .
O : .dm«o';mmmmmmom :
MaxDepth | Pooitall | % Paol * | Pool Pool UNSTABLE () | UNSTABLE (ft) | RIFFLE N
S Max tail fines | Width | Length | | LEFTBANK | RIGHTBANK | LENGTH (9 lq!
Depth (<Tmm) - : o &
s Sl 4] o | 0% 12951 20 2T o &
5 A Ta T ax@alaz| 79 [ "o | jvs | ¥
ERE 2.5 | 24| Wl \S |20 - o | = | A
gy i ' - 7/ G 1P
;'l
l S ’ - . a ” 1‘
'/.\Lx:n:(poob‘4_5__ ¥ POOLLENGTH-_75 & (@ ¥, RIFFLE LENGTH - 45?/
* inresch - % stable banks in diffles - OO 2
Pool Frequency= ( reach lngih / # pools) =  poal / (T2 @ Width / depth sxio - RIFFLE =
" AVERAGE % FINES INPOOL TAILS 75 Zn - . '
LARGE WOODY DEBRIS . GRADIENT
- I¥YPE: | __live>bfiw |dead>bfw { live<bfw | dead<bfw PoolRiffle sets. _
Diameter: el <G | aww <" S I 6" | <™ -1 aeclev steeam %
> 8" > 6~ ' distaace | gradieat
Roacwad \[t . _ _ ﬂ
Embedded : 1 ] : '
Suspeaded: o POy
Recruiting \\\ Y
g (aclev / dist)(100) = %gradient
| Ramp M ‘H b Il Rosgen reach gradient = Y
. - pxt it . ) .
s 09, AR
. b = bankfiiil width '
- : T LD FREQUENGY = m/ﬂOTALNUN[BEROFPIECESWWH“‘[NmIMI- :
SCCO NTS: —_— . -
SNORKEL SURVEY COMPLETED ? PICTURES: (frame #) / ! [

CORE SAMPLES COLLECTED ? YN % FINES CAMERA #

CHANNEL IMPACTS: (circle if applicable) grazing / timber harvest / roads / debris removal / other

Comments:
WRC code: ) -
lUpsrian width (ft) . «
Uparian habitat type:
Vailey bottom unit:
Jeology:

'evised 2/97
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APPENDIX I: KOOTENAI NATIONAL FOREST WA"‘ERSHED FIELD DATA
mcludmg ‘ROSGEN CHANNEL CLASSIFICATION INFO -

Stream Name. L(WU\ b 2 +* X Reach ID I HUC # A
. CrewsdIX o Date: 5 Elev,Start Reach: _____ English: ____ Metric:
. Reach Length: 5% Permanent: ____ Basin Survey: Reference: Y° N . Overall Reliability: 1 2 3\4 5
‘Channel Tyg,e:.' &’50 Renewed Channel Type Reviewed bs':' — Date;
1) Thread: - it @% _ i
¥ smgleno side chamnels 535, Distance | Width {Elevation|BF depth Area
... single w/ side channels 4 / (from L.Pin) ' (E - BFE) | (WxBFD)
' mulnple channels v )] 7S Vo)
- 2 1 5 N 24 (2
2) Entrenchment: Estmate: ___ . - > _ 2
125 |29 /20\0/ wa/ﬁ%Z?J 2 \. 72 A
LU/ 5L/ LeS! BFwidths /__ 771 avg. BFW | L - | | o] 04 67
yAVES bankfull width @ station = _ R , )
Ay max bankfull depth Lz !] \056 T/ %{ 0%
.+ TT%1__  floodprone width (width @ 2X max BF) At . 2 |
4 1% =" entrenchment ratio (FPW/ BFW @ station) + ' 1 , IF .14
T it B L 1 N N s
3) W/D Ratm easured: _____ Estimate; ____ 1
2% computed bankfull area ‘&g) ! iV WA
. T34 avg BF depth (BFA/BFW @siation) (Arithmetic) ! ) L2
MO 92~  width/depth ratio (BFW @station/avg.BFD) [{ 1 S —2%
) - Sinuosi easur umate: ____ 7 L
At stream length (thalweg) 'z,ki J Z ?S‘ ;Z%
Sl valley length (straight line between thalwcg pts ) _? L — stey <Z7
c L sinuosity (sream lengm/vaﬂey length) 5y J] \nU 53
: ""5) .G dient:" Mea: c’d.i Estimate: | L e BB
: radien easur X ‘
YRS | ‘15 )22 J_<7 “elevation change -1 ge ot Q '}Fj QD{K - .’LZ{‘L% —
B 5 SO/ 350 . distance Sk P CS’ A\ =z |
2OVS L 0NE, 027 ) .08%  gradient /020 @ 1 &t oY
. .'_’7—'*;1_vei'age reach gradient 10 A LAS
3 ? i ' (’i ﬂ)
istribution:  Measured: Estimate: _____ — ?\ 7
- dmmnam size class (mm) 1 ff_- %Grand Total ;?1’ L i) 20
D.56 (mm) S L5 24 7 L‘}Z
75 o 1 25
‘point bars w/mxd channe] bars B 1 2g e
" many side-channel bars
..+ side or diagonal bars
- channek composed of bars/xslands
___ ‘none S _ _
8) Bed Features ' .
T Stream Notes: MVO}(/ g’\ x‘ Jﬁ(jwf‘ﬁ‘ﬂ/\’ Iﬁ

ol Pt
\\}

. _ Dop Lo A 0
of bLOWHOWh‘ 0091/\9\ 1 aAS

M s’ Befow Loy saymm (v\a,V\Vie/f @({6%’»163

T naan St E{

I
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L A ADLas CUULt L e UavaA LIUIN . \
fsizemm L Partide _L#l Pl 37 Rillle L2 Tofal - %oClass L%,
- [0-062 silt 0 ! % Z] 2 Y
062-2 __sand , 1 A 7 1. le AN
24 v, fine gravel 2 : ° = 7.0
4-8 fine gravel 3 i 2 Z-4 Z.0x
8-16 med, gravel 4 ! o H z, Lto. O
_16-32 _ course eravel 5 L1 b= 212 s 7ES
32-64 v.cowrsegravel | 6. ). T= == | g Lo S2. 14
64-128 _small cobble ol = & %2 YA 2941 RIS
128- laxge cobble 8 b} [~ [ E 125 75
S L .’ -
~256-512. __small boulder 19 ) (o A A9.%
o 13121024 1 med, boulder 10
T 10244096 § - large bouider 11
4096+ ' bedrock 12
_ [Zte_ Grand Total
tability Notes:_:
"00% - S» ility Notes
95% - -
90%
.
85% Pa
0% ]
7%
g TOYen—
a' 65, e - /
‘5 0% } /
55%
& 50% 4
[
> 45%
3 0%, /
B - ' 7
Q 30% 4- )' s
25% - -
20% Z
15% /’
10% ; -
% S ST s
o% [ [ ] ’
1 . ¥ 3 < 4 5. sz 10 .
Particle Size (nm)
CHANNEL STABILITY
) UPFER BANKS EXCELLENT GOOD- FAIR - POOR !
L. andfoem slope of fSoodprone upper bank siope < 30% 1 ] upper bank siope 30-40% 4 uppubmkuapem [£24 apper bunk slope 60+% 8
ares .
7 [2 s wasting 10 evidcooe of past, ar potental for | 3 md.'urverysnln.mauy ywmoduwmmbcrmdmnm;amu 9  |oomerous or large, crode stall flow | 12
(exiatpg of potendal) futare wastnginto cheomels babd.lowfnmwml raw and otbers available at high levels or mmminent danges of same .
3. debns sccumniadon in mostly long/large detmis, pontennal 2  [mosdy sharvlg debris, pownnal for | (4/ U debris ioual] & {ailsb il debns many dense Jogf 8
; for log jem foromdon is low . log jum formation is shight dcn-elog;mm(htnahamh jams with tash accummlation
tions :
90+% plant. Ig. debms. bonlder 3 [1690% plmu. Ig. &cims boatder | ( 6 ) [50-70% plent, lgdnhm.tthﬂdu 9 |<30% plar, ig dotxis. boalder 2
{xrmonng with decp, denss roating ing wits doep dense rooting with sballow/dense sail " |momaning with Litte rooting of sails
- mogng
Tomic capacity, peakdlo incd, 1 c cbank flows rare, aifle.f 2 |barely conmems present peskflaw, 3 |inadoquase for peakflow, floods v 4
widih/depth autio < 10 w/d 10-15 ﬂnodacﬂd:nt.nﬂh wid 1525 | common, w/d >15
65+% boulders >{2°* dix same Z. 40-65%muﬂdeﬂbould=nmdy& 7 Mmmdenbhh.mmt.‘!#'din 6 <20%mck:mlcn!~moumdul- 8
=D ln'lvdr/bhh 2 2% amd some gravel 3" erzvel .
" |bldew/d bendxnt, ote. mamn 2/ |bido/debns coxmmon., coe man 4 . 1bldoa/detxi ocue mignmng) 6 [bMovdebn i 8
| chamoel, flow tpiform, sed. trape <. | chaxmel with few flow defh i . ouny bedload depowits. sed | b els, toarny bedlosd dop
172 fat o, 192d xps V4 foll sod. foll sed trape fail i
titie of none cvident, no alaghing (}}-muommd 8 throoghoat, mw bunks. 12 |nesdy contnuoas, rawbzaks, mats 16
e _ tions, sotme sieaghing presecat oy |overhanss 1nd slov ghing aro present snd rootwads presen in swean__
few bare, vegetased Wiy symasls. 4 {bas growmg, a0 covegetund, (}/ pravel ban movegrtaod pew 2 X lbacs 16
e freah sand gravel deposits on " | samd/gravel ber deposita freqnent sand/gravel bars commaa. few wlnovegeunvnmdnqnnd-nd
bars j . cobbile channel bars deposits
10, rock anguianty {imreguinac shapes, roagh serfaccs, 1 Jjrecanguine shupes. round edges. 2  [cabe shps w/ ail cdges rounded. 3 [neady all swooes round bail stape 4
sberp, >~ 1s0me soooth sarfecs mostly imooth amd smooth
T1. rock trighmers #ll s1o008 dark colared oo o, cw any stooes dark colotod. op 1o 35%] 2 |35-65% clean saxisces. colo pestly | 3 |65+% clon sarfuors. 3o colar 4
bottams ( ciean saxfaces sre as rock bottams differece gu sock
12 perticio packing ssscried auzes dgluly pacied andior | 2 |moderacly packed with sams () | lightly packed asscruncox. little 6 |na packing, casily maved oo particlf 8§
: Za\ icle gverby -
13. percent sable bottan, 5o charpe o charme krock 3s-.,. 3 :@hmwmuw 8 :“um.lwmm 12 [rock assoranent shewed/ changed [
: sorgoant. 50-{00% stahis mictials | - | change, S0-80% stablo manvials Uapogt, 20-50% ssble mascrials thenoat, 0-209 seable matcriake
14. sconrmg & depomdon Jcaa than 5% of bosam afiocied by | 6 |5.30% aifociod, seot AL COETO- 12 |30-50% afiocwd. deposis cammon Qa/}»madmmmpdyadr- %
. scont/ deposition : ticna and stocp gxades., somn pool and pools GlEng vety wid :hlkr' | sbendon clsemet deposits evident
B (brigit bottam putches) deposition chamel ) @ _
15. clinging veguanca |abandant in denso Dt in all arcas, | |commaon, “fronds® mostly m poois & 2 fepoay in backwueos orily, &vndl' (y'ﬁma'mdmmm.m«;m 4
(moes & algae) moes and sammer algae *froods® low velocity sreas. moss it all areas | snd moem qoeammon mostly rock [mostly elow water, ail riffice clewn
' . t:hmu
Total reach score = col. E +col. G woplF__+colP____=__




s LYy Creei I mﬁhmﬂwﬁrﬁw

Resete 1T __refarenos YN,
p;.g;ziz'ﬂotl .
REACH LENGUIL. o
RIFFLE BANKFULL WIDTHS (10) _ _ _ _ '
s a4 s AR 127 | Pes)
T . AVERAGE RIFFLE WIDTH - z %n\% ' ' ' Lo
.. REACH LENGTH (avg x 20) ~ -
: —ehnmd:<10')MEASUREALLREHB.ME'ASUR£ALLPOOLS ' o o : A
: RIFFLES . ) :
Max Depth Pooltail | %Pool | Paol | ot UNSTABLE () | UNSTABLE (@) | RIFFLE ‘(__‘ )
| Max tail fines | Width | Length | LEFT BANK RIGHT BANK LENCR!(&) S
. - i Depth | (<Tmm) | \ .
3 CleS 2 Jesw || ol [ U1 D a3 |
g N RV M5 203 | 2 | 75 O P
ki 4@._;‘ 401 1or, | U =5 o - 0 Hs
."._ v 2 .5 ) Lok ;LD UF. 0 : Z) - @ -
N it B 1S R o) N E Al S B
;" \#.-'0
z4t
mmuoolf T POOLLENGTH~_} 18 (@ ¥ RIFFLELENGTH . - 54} : ”
: - Y stable banky in riffles - OO
_ Poolquuqlcy-(mdﬂa!gdl/#pools) L poal/ [ER2 ) Width / depth catio - RIFFLE. = no, 94
AVERAGE % FINES INPOOL TALS ~ ~ = o _
LARGE WOODY DEBRIS . GRADIENT i
TYPE: |__live>bfw }dead > biw { live<bfw | dead<bfiw  PoolRiffle sets. '
S Diameter: | 4=+ | <™ | e=e | = >6% | <67 |>6~ |«<s7 || aclev steeam %
; >6™ >§" ' discaace | gradieat »
Rootwad W . ]l 7. | \B0 2;571}_, '
Embedded S | | W Last %5 | \#
Suspeaded” I IRNECHEEY
. H -
| Recruiting MT P ' ' 1 : V2 {50 {3
‘ , L ' aclev / dist)(100) = %gradient
Ramp . M i : i Elos;;mc.‘:gndimt=__.!:_‘-__%
_ Muc./o(m ’ - T
-, biw =baakfull width N
V‘@M/GOTALNUMBEROFP!ECESWHT{“‘[Noolumns)‘ V-%
MISCCOMMENTS . -
SNORKEL SURVEY COMPLETED 7 PICTURES: (fame#) 10/ 1Y/

CORESAWLESCOU.EC’IED?Y@ ) % Fi .~ CAMERA#

CHANNEL IMPACTS: (circle if applicable) grazing / timber harvest / roads / debris removal / other

WRC code: ‘
Riparian width (ft) 10T
Uparian habitat type: :
Valley bottom unit:

Seology: -

levieed 2/97
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DUV LIVIAL INA LIUINAL TR 4

Stream Name ﬁ W'M“"/)

WALTEKSHED FIELD DATA
including ROSGEN CHANNEL CLASSIFICATION INFO

3

Reach ID: ‘ _ HUC #:
Crew: W\wA_ Date: _7-22-A&  Elev. Start Reach: $16( English: _“~ Metric:
Reach Length. ___45© __ Permanent: __\~Basin Survey: Reference: N Overall Reliability:@_a 45

1’/22'6

6) Particle size distribution: = Measured: /Estxmate

b 250,~5/2 dominant size class (mm) __2.9 %Grand Total

L7 Steeiz1 D50 (mm)

7) Depositional Pattern: B

v

point bars . .
point bars w/mid-channel bars -
many side-channel bars . -
side or diagonal bars -

channel composed of bars/islands -
none

8) Bed Features:
cascade
_ step-pool

/' plane bed/glide

}

Channel Type: B z Reviewed Channel Typ Reviewed by: & . Date:
1) Thread ' ,
single no side channels Distance | Width |Elevation|{BF depth] Area
single w/ side channels from L.Pin) (E - BFE) | (WxBFD)
multiple channels A o TS O O
’2) Entrenchment: Measured: X Estimate: 23 22 LLS J.GHZ
L2492/ 334/ 948 / 350/ A8/ 49 /3. R/ #ie | 25 L/ | 2.57L
[_20.2/ VAL _/_23%.0 ( BE widths /3240 / avg. BFW 0 2.5 /.3 o 3,3
.0 bankfull width @ station =Y R / , 358
2.! 0 max bankfull depth /3 Tz 2.7 - L/g 5 z
32.% floodprone width (width @ 2X max BF) LL7 225 (-9 .37 -
.43 entrenchment ratio ( FPW/ BFW @ station) /3.3 23 [.5Y 3. 5%
3) W/D Rati Measured: _X_ Estim -1 2 e £12
atio: easured: stimate: / R o
30. 21 computed bankfull area }glf)/ 22 i A 7 g zlzzg
NN avg. BF depth (BFA/BFW @station) (Arithmetic) : 23 /1L | 2.
124 - w1dth/depth ratio (BFW@statlon/avg BFD) 3.0 115 L0 1 07¢L
) ty M d:_¥_ E ==
4) Sinuosity: easured: stimate: ___
;5‘3 stream length (thalweg) 30 .71
3 valley length (straight line between thalweg pts.)
{2/ sinuosity (stream length/valley length)
5) Gradient: Measured: _ X Estimate:
15 /1Y /28 / 33  elevation change
20 /058 | w5 | distance
/ / f__ gradient
AYAN average reach gradient

Stream Notes:

description: dourn 9/1(1\(1&‘/‘/"\

pool-riffle
Photos: # |0

other:
#_\  description: _JpStumn
description: '

description:

description:

description:
description:

3 Ik K R

[T

Map Attached: Y N



DNOUUUCOAE LNEAOGEL COTTSY -~

Liboy Kanger Unstnict

SNORKEL SURVEY COMPLETED ?
% FINES

CORE SAMPLES COLLECTED ? YA
CHANNEL IMPACTS: (circle if applicable) grazing @oaﬂs / debris removal / other

WRC code:

Riparian width (f)

Riparian habitat type:

Valley bottom unit:

Geology:

Revised 2/97

PICTURES: (fame #) _/8 77/ 1 [

- CAMERA #

¥

Commeats:

% /d | ‘ I _FISH HABITAT SUR
Stream: ng/ Survey crew; !Ma/«,, w
ech; H 9‘ referenes YN B
S = YT Sy v a—
Bevstionith Y10 - cian w )
REACH | ENGTI- Riperisawidth(est) _____ ¢y
RIFFLE BANKFULL WIDTHS (10} .
94!9‘ &31‘,‘ )4!? 95)0 9/.?
19.9 23,3 20,2 9. 23.0
AVERAGE RIFFLE WIDTH - 93 Yo '
. REACHLENGTH (avgx20)~___ QS50
" —channcls <1Q" } MEASURE ALL RIFFLES; MEASURE ALL POOLS
=channcls >10' | MEASURE EVERY OTHER RIFFLE; MEASURE ALL POOLS
POOLS RIFFLES
Max Depth | Pool tail | % Pool Pool Pool UNSTABLE (ft) | UNSTABLE (ft) | RIFFLE
Max tail (ines Width Leagth LEFT BANK RIGHT BANK LENGTH (ft)
Depth (<Tam)
- 2.< 30] o 9.0 | 21 O 0 14s
3.3 [0 0 t70.4] 19 D o 9729
./ 1.40 o (.51 17 -
124 ‘
e v.pocscapools-_siﬂL ¥ POOLLENGTH~_ L] (@) T, RIFFLE LENGTH - 419
: % stablc banks in diffles - 100
Pmlﬁcqumcw(mdﬂalgd’x/#'poo(s)-lpod/ 50 @ Width / dcpth atio - RIFFLE = 1.4
. AVERAGE % FINES IN POOL TAILS 0% '
L LARGE WOODY DEBRIS GRADIENT
o TYPE: |  live>bfw  |dead > biw | live <bfw | dead<bfw Pool/Riffle sets.
D o |
{D a% 0 Diameter: hhhd <G | e=e <G >6" <6™ >6" <6 ‘| aelev stream | b
U ?’%0 D >6" | >6T distaace | gradieat
'4’ ' 2.5 | /Jd0o
1 & )
Rootwad oo g T /og
(4 [ /
Embedded . i, 3? 1///0
Suspeaded’ e K . : -
Recruiting {, , |
: (actev / dist)(100) = %gradient
Ramp m B Rosgen reach gradient = _2.1 %
Misc. ' '
b = banicull width y .
E = REACH [ENGTH) / (TOTAL NUMBER OF PIECES WITH *** IN columns) =____ /5 5f
MISC.COMMENTS: .




I 73 .. - T o
1 062-2 [ o
2 2-4 6 o
3 4-8 0 o
41 8-16 . . 2 3 3 3
5 ; 16-32 | L. 7 1 1D
6 32-64 8 8 13
71" %4 64-128 | WY 26 \9 77
8 . 128-256 | WL, 2% 24 4
9 %] 256-512 | XK . 3 29 99
10 512-1024 | &L, I I Lo
11 1024-4096
12| 4096+
) /0% _ Grand Total
100% o Stability Notes:
95% 4 ............. - —
OOa\o N S
MMHW ” AR Q mb = \“ W ur
75%
m 70% 1 —_
i 65%
< 60% -
g 55% -
o 50% -
.M 45% deeeeeeeinens S
m AOo\o [ T T ——
m wmu\o - T
in [0/ ZTTPTPOUNE SN A
mmo\o I '
" 20% m
< 15% o
AOo\o [ - m
mo\c ederarsesrernanm “”
0% = T ot m
1 2 ._O 1% 32 64 ._OO 28 - 286 612 gOOO
Particle Size A.E:.v




STREAM CHANNEL CLASSIFICATION DATA (ROSGEN 1

. | - LIBBY RANGER DISTRICT M\ j{f' (‘\ @{7

~17
STREAM {m’nécq Cr DATE_ - /-7-97 N {
REACH ID - #20 CREW ﬁ/r’al@ MM Yhowoson
CHANNEL TYPE : rz-a REVIEWED BY gg
1)THREAD- Single Without Side Channels
' Single With Side Channels : [ ]
Multiple Channels [ |
2)ENTRENCHMENT-
Bankfill Widths /-0 / /431 /471 |55 1 (3.5 1 /441 3L 159 1145 1 54
_ Bankfull Width(@ station)___ /5. F __Average bankfull width /6‘ 2.
. Floodprone width (@ station x-section) =25.3

Entrenchment ratio (floodprone width / bankfull width @ station)___ 2 - 2_2__

3)W/D RATIO- :
Bankfull Depths_.t/ [ .G /45 11> 112810241 ))54 T 1.921 0
Average Bankfull Depth g _
~ Width to Depth Ratio (BF width @ station) / (Average BF Depth)___ /5 -/
4)SINUOSITY- S
Stream Length (measured along thalweg) 310
Reach Length (“straight line” distance) A95
Sinuosity (Stream Length) / (Reach Length)_____ /- 05
5)GRADIENT- MEASURED AT WATER SURFACE
' Elevation Change ____ 9.0 /Distance___ /B ) Gradient(%)__/- &b /
Elevation Change L Z / Distance 125 Gradient(%) '
ElevationChange__~ /Distance - Gradient(%)
Elevation Change : / Distance Gradient(%6)
AVERAGE REACH GRADIENT (%) |55 7

6)PARTICLE SIZE DISTRIBUTION- :
Dominant size class (mm) %(/ 2512 Srnall bau’a&r‘
D 50 (mm) 50-

Comments

7)DEPOSITIONAL PATTERN-
‘ Point Bars
Nt Point Bars With Few Mid-Channel Bars
Many Side-Channel Bars
Side Or Diagonal Bars
. Channel Composed of Bars/Islands

8)BED FEATURES- :
. Cascade *

Step- Pool

Plane Bed/Glide

Pool-Riffle

Other (ie Transition, Beaver Dams etc)
COMMENTS: (Write on back of form) Ficld Map (Attach or draw on back of form)

Revised 2/97 \/¢ /9 0” (FML/{" ' _f{wfﬁr

IR [



. o * Kooteasi Naticaal Forest — Libby Ranger District
v : LEVEL Il FISH HABITAT SURVEY

Stream: __ fﬁM‘Scn v ' W_*!_.__ilL__lﬂaz q”mPﬁh«J
Raci 272 I ccferenos YN MME“YW B2
_ . ) ’ _ Units: Eaglish/metric g i

Date - 7'7’?7

Elevation Ripaianwidth(est) (_.l
REACH LENGTH:
RIFFLE BANKFULL WIDTHS (10)
fo | )47 Y1 (38 | 19.5
[p> /5.5 /44 1527 /5. L
AVERAGE RIFFLE WIDTH - 15.2
REACH LENGTH (avg x 20) = »10
—channels <10 } MEASURE ALL RIFFLES; MEASURE ALL POOLS
~chanpels >10' } MEASURE EVERY OTHER RIFFLE: MEASURE ALL POOLS
Max Depth | Pooltail | % Pool | Poot Pool UNSTABLE (f) | UNSTABLE (ft) | RIFFLE
Max tail fines | Width | Leagth | LEFT BANK RIGHT BANK | LENGTH (f¢)
Depth <7Tmm) - .
2.8 g wh | Do | /42 o o 27

2 o) 270

% pocket pools= ﬁéz ¥ POOL LENGTH = 14 ey zxmmm -_ 2%

© " inreach - % stable banks in ciffles - (pOZ
Pod&cqumcy-(mchlmgﬂl/#pools) lpoou 310 @ Width/ depth cafio -RIFFLE = - 73/
' AVERAGE‘/.I‘TNESINPOOLTAH_S . o .
) LARGE WOODY DEBRIS . ' GRADIENT
TYPE: { hvc>bt‘w dead > bfw Give<bfw | dead<bfiv  PoolRiffle sets.
Diameter: wet | o<gn | wee <6 >6" | <6" > | <6 || sctev steeam %
: >6" >6" : distaace | gradieat
ewad I ' .
Rootwa : - 3] /(077 /dé__q;
Embedded |~ |- |- AR IR B D1 /23 /.38
Suspeaded’ i
Recruiting ¢
= . - (aelev / dist)(100) = Ygradient
a-m P - . . Rosgen reach gradient = 135 %
Misc. : '

bfw = bankfull width

=(R_%CHLENG!H)I(TOTALNUMBEROIFP[ECESWHH“‘INcolumns)=
l[ISCCOMMENTS B S

\NORKEL SURVEY COMPLETED 2, __N | PICTURES: (famety 1 1
‘ORE SAMPLES COLLECTED 1 YN %FINES_ < CAMERA #

"HANNEL IMPACTS: (circle if applicable) grazmg { Umb@«‘.ﬂ f roads / debris removal / other

Commeats:

VRC code: " .
liparian width (ft)
liparian habitat type:
Valicy bottom unit:
eology:

tevised 2/97 | : . 1



PEBBLE COUNT I-NFORHATIONl

Size (mm) Particle Pool " Riffle Total % class Cumm, %‘
0 -2 silt - crse sand L "f b : 3
2 - 4 v. fine gravel : 7 / 4
4 - 8 fine gravel . ] /- S
8 - 16 med. gravel o 7 7 A
16 - 32 course gravel ’ ~ ] L G- 12
32 - 64  |v. course gravel |°‘ Y N2 5 177
64 - 128 | small cobble : K - 1] /7 24
128 - 256 | large cobble A KR 20 20 5

256 - 512 -| small boulder M mﬂ DY X g3

512 - 1024{ medium boulder ‘. K 7 /00
1024 + large boulder 1o / |

Pgo-= s e
- Particle Size in Millimeters
100 ; . _ ‘
95 S T 311 R il R |
85— y C

7 | , .

g 70 . (1 B AN
R - T
g o2 !

5 55 - : -

e 50

v 45 -

g 40— ' T y
3 35 : - .  —

g 30 _ v
4 25 — : 1
O 20 : " : : . ‘/'"/ ‘

15 : - | i
10- : _ : :
5 i 4 ’ SR ¥ _
O ik\___JL”"i"“"' b e § . § ‘
1 2 -4 810 16 32 64 100128 256  S12 {000
Sand Fine Gravel Coarse Gravel  Small Cobble Small Boulder

Very Fine Gravel ~  Medium Gravel Very Coarse Gravel Large Cobble




STREAM NAME;~JZZ§47zsg}/ Chre £ D=5

RECETVING WATER: Lihby ¢ ted —> foptonal
KNOWN FISHERTES:

/(%‘/‘M Azcrdoed ant é“.// Aot

e

LIMITING FACTORS AND SENSITIVITIES:

ADDITIONAL COMMENTS: =
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STREAM STABILITY
AND

FISH HABITAT (NVENTORY

£ - \ ;
X . o & : Ay o 1 :
Tl — . . B YEH) Rt e\ it/
I - e\ RN s
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RAMSEY CREEK

. b-5, 188y




'STREAM NUMBER & NAME:_Ramsey | STATIONS: __ O-1| DATE: ¢ |4 .78

'AVG. WIDTH: s ¥ AVG. DEPTH: + + = 1 ' yeocrty: 5tpst

LT . . oo 4 - ey b

oy %4 A TEMPERATURE: ~ sect GRADIENT: %o

' STABILITY RATING: 05 (4224)  JURBIDITY: (Cleal> - Milky - Muddy

2 POOL: \5 % RIFFLE:___¥5 % RUN: % GLIDE:

?POOL.' CLASSES: | % CLASS 1: 10 % CLASS 2: O % CLASS 3: '10 % CLASS 4: SO

;iBOTTOM MATERIALS: Very Abundant Abundant Common Present None

- ( =70%) (41 to 70%) (1T to 40%) (<107%) 0

: Organic Debris: ' ' v

»Clay/Silt: ' N

- Sand: ' v

- Fine Gravel (0.1 to 1"): / i

" Coarse Gravel (1 to 3"): , / 1

* Small Rubble (3 to 6") : I v

. Large Rubble (6 to 12"): '

. Boulders (=12"): H 1 Vv

- Bed Rock: - v

- AQUATIC VEGETATION: ‘ v

" INSTREAM COVER: - Good D Fair - Poor - None

: Cover Types Logs P - Rocks A Bottom Color ¢
(Indicate relative Undercut Banks P Water Color _—
“mportance A>C>P) Choppy Surface A Overhanging Vegetation: -~

BAl‘n.\ C¢OVER: - - Fair - Poor - None

} . A Cedar, Alder, R. Maple, - -
Major Plant Species: ¢ CotHonwood, Sub-Alpine Fir, Honeysuckle, Fairybeils, Wader Hemlacl

P Lorch, Hemlock, 6-Fir, D Fir, red-stevmmed AoywOOJ;"*C'”" clul

Q | ferng  mosscs ,

" FISH FOOD ORGANISMS:  =>25/7t2 ' 7 16-25/Ft2 1-5/ft2 None
L Food Types: Caddisflies_p Mayflies: P Stoneflies: P Diptera_—

! (Indicate relative ' ' |

_ abundance A>C>P) Snails: — Leeches: P Others: —
. SPAWNING HABITAT: Very Good - Good - F\allir‘ - (Poor) - None
% Gravel =50%  35-50% 20-34% 10-19% é&oz .

Velocity (in gravel areas) _ ———0.5 to 3 fps— >
Water Depth (in gravel areas): < 0.3 to 3 ft.~ —>
Are there silt or sand deposits in/on the spawning gravels? Yes

VALLEY BOTTOM TYPE: ’ \ v~ / \ [
' =300 Ft. <100 Tt.

100-300 ft. .
LAND FORM GRADIENT: < 5%  5-10% 21-30% S

LIMITING FACTORS: SW\‘F'*' Cuffev/‘f, |a(|( . of POQ‘S/QPaf‘"’;ﬂg 5 o undf s ‘\§ m-l*_c d "ro °l
S supply s lack of water breaks X
: Ar ONAL OBSERVATIONS: Good 2ge chss diu(f‘f""“; in 'R;Pré.f:a‘f\. 20ne

<0.5 or>3 fps
<0.3 or2>3 fps

INVESTIGATOR: M- Rhodes , A BratKewich | | * = Estimates

D-s
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Stability Indicators by Classes

— Hnnax.-non
_S2PTR_EANKS

EXCELLENT

GOooD

FAIR

POOR

Banv slope gradient {30%

(0]

Bank slope gradient 30~40%

%)

Bank slope pradient 40-60%

Bank slope gradient £0Y + {

serdforn Slope —

Y]

Lo evicdence of past or Infrequent and/or very small} Moderate frequency & size, frequent or large, csusing
T ss Yasting ._vunoun:.u. for futurc mass (3)|Most.ly healed over. Low @ with some raw spots eroded (9) jsediment rcarly yearlong OR [l
{ (Existing or Potential) _r.uunmuw into channels. future potential, by water during high flows. |  |imminent danger of sane,
—uerlu Jom Poteotial {Lssntially absent from (2){Present but mostly swmall @ Present, volume and size (6) [Moderate to hicavy amuunts, i

(Fl-ateble Objects)

iimmediate channel area.

twigs and limbs,

are both increasing.

predominantly larger sizecs

bBank Protection 907 + plant density. Vigor 70-90% density, Fewer plant 50-70% density, Lower viger <50% density plus fewnr ¥

v from , and variety suggests a (3} ]species or lower vigor (6)]|land still fewer species (9) |species & less vigor indl- [

i ‘vepetation duep, dense root mass, suggests a less dense or . | form a somewhat shslilow and cate poor, discontinuous,

L ‘ege B @ deep roct mass, _ldiscontimsous Ioot mass, and shallow roct wass, 1
LOWER BANKS ! _

__nrmsn..o.» Cepacity

-

increases., Peak flows con=-
tained, W/D rotio £7.

iAnple for present plus mosol..

Adequate, Overbank Flows
rare, Width te unvnr /D)
ratio 8-15,

Barely contains present
peaks, Occasional overbank
floods, s\o zatic 15-25,

(3)

Inadequate, Overtarh flows |
comzon, W'D ratio >25,

1
__Wﬁnr Rock Content

65% + with large, angular
boulders 12" + numerous,

40 to 65%, mostly small °
boulders to cobble 6-12",

20 to 40% , with most in the
36" diametar class, .

\6)

<20% rock fragments ct
gravel sizes, 13" or lcas,

i
Obatructions

Flow Deflectors
Sediment Traps

\

Rocks, old logs firmly
erbedded, Flow pattern
of pool & riffles stable
without cutting or
deposition,

(2)

Some present, causing
erosive cross currents and
iminor pool filling, Obstruc=
tions and deflectors newer
and less fimm,

Moderately frequent, moder~
ately .unstable obstructions
& deflectors move with high
water causing bank cutting
and filling of pocls,

(6)

Frequent obstructions and
deflectors cause bank cro=
sion yearlong, Sed, traps
fell, channel n»mn-n»oz .
ocecuring,

Little or none nihn:n.

Some, intermittently at

Significant, Cuts 12"-24"

Almost continuous cuts,

utting Infrequent raw banks less (4)loutcurves & constrictions % high, Root mat overhangs 12)jsome over 24" high, Fail~- [
wn than 6" high generally. Raw banks may be up to 12", [2nd sloughing evident, ure of overhangs freguent,
: . iLittle or no enlargement . || Some new increas in bar Moderate deposition of new Extensive deposits of pra-
ﬁvau:ﬁoa iof channel or point bars, (4)} formation, most fram (8)||gravel & coarse sand on TS daminately fine partfcles, [
_ - coarse w..mcm B, &) [old and gome new bars. Accelerated bar development,
BOTTOM ' .
Woox Angularity |Sharp edges and corners, (1)/Rcunded cormers & edges, (2)]Cormners & edges well round= | (3)]Well rounded im all dimen-
:plane surfsces roughened, surfaces smooth & flat, ed in two dimensions, sions, surfaces smooth,

'‘Brightness

ISurfeces dull, darkened, or
fetatned. Gen. ot .eﬂ.nsn:

[¢))

Mostly dull but may have
up to 35% bripht surfaces,

Mixture, 50~50% dull and
bright, & 15%, ie 35-65%,

©)

Predominately bright, 554 +,

[ ‘
monsolidation or
iParticie Packing

IAssorted sizes tightly
ueked audsor overlapping,

(2)

Moderataly packed with
yome cverlapping.

Mostly a lcoose agsortment

(6)

N¢ packing evrident, Loose

exposed or scoured surfuces,
assortment, cas{ly moved,

mcﬁ.?u S12zce Distribecion

I Percent ftable Matericle

jxo change in sizes evident.
Steble materials 80-100%,

@)

Distiibotion shift mﬂgﬂ.
Stable met¢rials 50-80%.

_:with nc_apparont overiap.

Moderate' change in sizes,
Stable waterials 20-5G%.,

%121 Movked distrivuticn change.

Steble vatesfals C-207,

Less than 5% of the bottom .

5-30% afrected. Szour at

30-50% affectedi, Deposits

Morc than 50% of the bottoa

Scouring and llaffected by scouring and (6)|lconstricticns and whare [i2}|& seour &t obstructioms, (i8}fin a stata of flux or changef
Jeposition deposition,. Q gradas gteepen. Scrwe constrictions, end bends, neerly yearlong,
depogitice irn _nools, iSome filling of peols,
ﬁn:.:m»nw Aquatic Abundant. Growth largely Coomon, Algal forms in low  Present but spotty, mostly Percnmial typzs scarew or
Vegetztion moss like, dark green, per~ |(1){velocity & pcol areas. Moss |(2)fin backwater aress. Seasone

ebsent, Yellowegreecr, shc
term bleom aav a

. Clocs & Algae) ennial, In swift water too, bere too and swifter waters, 2l blooms moke rocks slick
coLUMN LS —[ |4 ‘ . 45 ) — [
Add nwnq«.mu,...;n.u in eark column for & totsl reach score here, (E, 14 . G, 45, T, 6+r, O= Q@.

| ea.
‘

ve of: A S=Ixelient, J29-76=Good] 77-114sT3

115+=Po0

v'@

Dresent,

~T

RN

r 1 2500-5 (6
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Width: [§ £t (fﬁi”“fe) egt ”;J (ts{am{f) e'locrtx 5 ﬁes(u{)Volume 74

= Gradlent & /l (-nian,) M.z-__.

Bottom Matema]s'

,/" Cam,ow‘e_n‘fs e ¢
d&d (067"‘!4'/#64 Ve - [e $7l41/ //
'_'_..5MVJS were” zw\era/ fresen’?"
on AFhe: rcao\ %& 7mrc —Z
ST Streambank V etatwn

E Cymaf” ﬂ;;_k_(./nfs . spex |
com,oo)\e.n'l‘ was mafire Cta(ar wn‘k / lde.rn'Jadf- eel,

. eTlensnoed - and 501 - /i’famé g(‘ u;érc."
r Acm/otk werg commoA on- Fhe V/P?" “‘." .S

,oow/o/e,» 4@( éea//vcfé Com/oolx enf In f—,(&j cAﬁh/\{/ Z,zl—/o,.,\ /,,-ﬁiy,f/,j _‘[,. & A
,,ocrce'ﬂ/égc '1[ S’éé/c Mﬁfe//cz/f- -S“"""j 4"‘/0/800//"\ was miner CA«nnc/

(q/mi(: 7 W5 a jwﬂre bwf/\ Vel? ?ﬂad énné ,Orofecf/a,\, /I/{C 744 é/zVC/f,,
. l Cand 0/8119/7(7 z Ve;eﬁ/‘//e corer

Aquat1c Hab1 tats

a((lt{{ 4 oh ‘aj
'avers‘fol'a C’V

- Rw/env‘ w’ /« m‘/‘e?c/_ m/(7 m.x”,;e /Ve Ja oo
| m/ /ua/: 2 /u'o/s ._ a/w/ ﬂoda{ /Af?‘rcqo\ cm/cp. {parfm,y A‘L/ 7147‘ ;.M;
peor dve 7o /acf A Line emg/ covrse 7mre/5. ﬂz.;;;cam_z{/{mﬁu m[ A,;[ hy uq
L Jack wa/er érea /éf / and 57(66/5/‘ ;ra/feaz/ was” wit” ’l\a/usur& 71"
! jf&ve/ a/e/ﬂl:/ z//m M %;{r; }tqaél;"” ‘

Management Con51derat10ns
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t\* inlirduchon  of almnc:a{ Limber, Tke bnft rock c.odrn‘f 1 bank VfJ*M“" and -
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 STREAM NUMBER & NAME: RamSesy Creek STATIONS: /= 2 DATE: §-14~18
Ave. . WeDTH: 20" ¥ avG. DEPTH: + + = /F% * veocrry:_ o Kec
vt i 400 ofs  TEMPERATURE:__8 ¢ * GRADIENT: 3 3, *
 STABILITY RATING: 77 (FAwR) TURBIDITY: - Milky - Muddy
Zp00L:__ 5O % RIFFLE:__ SO - % RUN: — % GLIDE:__—
. POOL CLASSES: % CLASS 1: /@ % CLASS 2: 35 3% CLASS 3: SO % cLAsS 4: S
BOTTOM MATERIALS: Very Abundant Abundant Common Present None

( =>70%) (41 to 70%2) (171 to 40%) (<10%) "0 _
- Organic Debris: V4 ’
2 Clay/Silt: - N v

Sand: . ' v

- Fine Gravel (0.1 to 1) ~
- Coarse Gravel (1 to 3"):

. Small Rubble (3 to 6") : " Ve

- Large Rubble (6 to 12"): v,

- Boulders (12"): VA .

~ Bed Rock: f v W |
~ AQUATIC VEGETATION: - Y4 -

INSTREAM COVER: - "Good ‘ - - Fair S - Poor - None
Cover Types Logs A Rocks C. Bottom Color <&
(Indicate relative Undercut Banks ol Water Color  —

importance A>C>P) Choppy Surface C Overhanging Vegetation:__f°

Bi  _OVER: - Good Fair P ,- / . Poor - None
- . . A - Cadar, Ferns, Uevis Clv :
Maaqr Plant Species:.¢ - Spr\ugq:wf’ CoHonwsod , Soloman Seal, Beal-/,'/yl T;*,‘//,-.,mlécueﬁﬂ\l

' Lighe DF; tareh , GF, Moss, Red Maf’? T}\iu\.b,elverr]
° FISH FOOD ORGANISMS: =>25/ft2 16-25/Ft2 gé q5/ft2)  1-5/ft2 None
: Food Types: Caddisflies - A Mayflies: C Stonefries: P Diptera

(Indicate relative _
abundance A>C>P) Snails: Leeches: = Others:

| SPAWNING HABITAT: Very oot -G(\)l:)d - Fair - Ps;)r - MNone :
- % Gravel | | >50%  35-50% 20as 100193 Jo .

Velocity (in gravel areas) . -——0.5 to 3 fps ><0.5 or>3 fps
Water Depth (in gravel areas): < 0.3 to 3 ft.~ ><0.3 or>3 fps
Are there silt or sand deposits in/on the spawning gravels? vE'S '
" VALLEY BOTTOM TYPE: o \ VvV / \ / g
=300 ft. 100-300 ft. <100 ft.
| LAND FORM GRADIENT: - 5% _ 15—10% ’ 11-20% ' 21-30% 30%

. LIMITING FACTORS: tack of ‘s}”"‘"f'\"f g"’(‘/ D'Vcr;ef\'," Channe | with c/av‘si/f depesid

' AP ONAL OBSERVATIONS:  Gravels |
'- OVU"M('"\:N Riparian 2ene - Hn‘fk Slows dow n
poteatial po thes area, DR * = Estimates

L;-f,,%'m ﬂ[ eél"’s éealﬁ] /A, -a_rea,s Z 7""1;«;.;;{7 a(€sfl“¢ ble Gee WF>

INVESTIGATOR: -

. -.\.ole} -
: PA‘ ﬁm‘l’k-vf'c‘r




W»Smmwr h7no\n
Reach /— 2
b=14-78

v . : K Stability Indicators by Classes
ed

ﬁ\.m.umw.u.m.mm._\wu - , ENCELLENT d GOoD . FAIR POOR

Tardfotm Slope . Bark slope gradient {30% (2} /Bank slope gradient 30-40% | (4) Bank slope gradient 40-60% | (6)1Bank slope wradicnt €0% +

B e - |i%s evicence of past or Infrequent and/or very small} Moderate frequency & size, Frequent or large, csusing

ﬁ.-mu Yasting poteatial for future mass (3)|Mostly healed over. Low (6)fwith some raw spots eroded |(9)Isediment rearly yearlong OR [

_ (Existing or Poteatial) _r....m? 2 into channels, - | future potential. . by water during high flows. | _ Jimminent danger of sane,

_u...r:m Jam Potentiul ltsswntially absent frowm (2){Present but mustly small (4){|Present, volume and size (6) [Mudurate to hicavy amuvunts,
; (Flzateble Objects) timmediate channel area. twigs and limbs, ’ : are both increasing, predominantly larger sizecs,
ﬂw Protection 90% + plant density. Vigor 470-90% density, Fewer plant 50~70% density. Lower viger <50% density plus fewor

_ from ) and variety suggests a- . ((3}ispecies or lower vigor . {(6)land still fewer uvnm»nu © | (9)|9pecies & less vigor Lndi-

| VYegetation a...mm. dense root mass. " suggests a less dense or @ form a somevhat shallow and cate poor, discontiruous,
L_ . . . deep roct mass, - Adigcontinuous root mass, .jand shallow yoct wese,
LWER PANKS ] e - .
iAnple for present plus some Adequate, Overbank flows Barely contains present Inadequate, Qvertach flows |
_n.:m_..:n.v Cepacity increases, Peak flows con= [{l){rare. Width to Umvnr W/D) | (2)|peaks, Occasionzl overbank @ cammon, W'D ratlo >25,
! L tained, W/D ratio <7, ratio 8-15, Jenjfloods, W/D ratic 15-25,
! . 65% + with large, angular - {(2)[40 to 65%, mostly small - (4 )M20 to 40% , with most in the|6)} <20% rock fragments ct
Bank Rock Content . _liboulders 12" + numerous, ‘ boulders to cobble 6-12", 3-6" diametar class, . gravel sizes, '=3" or less,
: Rocks, old logs fimmly Some present, causing . |Moderately frequent, moder~ Frequent obstructions and
Obstructions erbedded, Flow pattemrn erosive cross currents and ately .unstable obstructions deflectoxs cause bank croe
Flow Deflectors of pool & riffles stable (2)|minor pool filling. Obstruc=|(4)[& deflectors move with high sion yearlong, Sed, traps
‘ Sediment Traps without cutting or tions and deflectors newer water causing bank cutting full, channel migration
- . deposition, and less firm, and fi1lling of moowm. ooncﬂ.l.m
, Little or none evident, - ||Some, intermittently at Significsnt. Cuts 12"-24" Almost continuous cuts,

. Tcnnwnm Infrequent raw banks less (4)|outcurves & comstrictions high. Root mat overhangs 12)jsome over 24" high, Fail~
than 6' high generally, : Raw banks may be up to 12", znd sloughing evident, ure of overhangs freguent
iLittle or no enlargement Some new increas in bar | Moderate deposition of vew Extensive deposits of pree

Deposition . 'of channel or point bars. (4) || formation, most fram (8)lgravel & coarse sand on @ dominately fine particles,
- - i . coarse gyavels, . old and some new bars. Accelerated bar development,
BOTTOM R _ — ; ,
Mwo."r Angularity _nxmnv edges and corners, (1)ijRcunded coxmers & edges, (2)JCorners & edges well round= | (3)]Well rounded im all dimern=
' ‘'plane surfaces roughened, surfaces smooth & flat, ~"ed in two dimensions, sions, surfaces smooth,
‘2rightness ‘ Surfanes dull, darkened, or |(1)|Mostly dull but way have 2)JMixture, 50-507 dull and ()} Predominately Exight, 658 +,]
v ) rtained, Cen, not '"bright". {  llup to 35% bright surfaces., __fIbrisht, £ 5%, 1e 35-65%, exposed or scoured surfuces,
fonsolidation or _ 1'Assorted sizes tightly (2)|IModerataly packed with o iMostly a loose acsortment (6)fNc packing evident, Loose u
rarticle Packing rm:n.ﬂom audsor overlapping, - i - lsome cverlapping. ywith nc apparont overiap. assortment, casily moved.
Buttma S1z¢ Distribuiion jNo change in sizes evident. |()[[DistiiEation shift siight, (S é;mamno.wrm:mm in sizes, 22V Mavked distrituticn change.
S Pevcont Stable MatericleltStable moterfals 80~100%, Stable neterials 50-80%. IStable wmaterials 20-50%, (7)1 5rckle naterials €207
- Less than 5% ¢f the bottem . 5-30% sfrected, Scour st 30-50% affected, Deposits More than 50% cf the bottoa |
Scouring and - effected by scouring and  Ti(6)|lconstricticns and whare (12){& scour &t obstructisus, (18){in a stasa of Flux or change
Jeposicion - deposition, lgrades gteeper. Scme @ constrictions; end bends, nerrly yearlong, .
. . depositice in nools, Some filling of pools,
_n::T?w Aquatic Abundant, Growth largely Common, Algal forms in low t Present: but spotty, mostly Percnnial typas scsree or
| Vegetaticon mess like, dark green, per~ |(1})velocity & pool areas. Mosa {(2)fin tacikwater aress, Seasor= (33 etsent, Yellow-greey, shc:t
. rlE;nov ennial, In swift wvater too, bere toe and mﬁmnmn waters, al blomms moke rocks slick, term bliom asy be ores
, COLLMY TOTALS ——|" o —[¢ —_]3 = Enn

wes in eark column for & totsl ummnr score here. (E, W + G, s\Nf F, h®+ T, V NNV

il5+ePoor. ! *1 2500-5 (6

——— N .

S M S bt sal .




< Stream Name : '. ﬁ’amu/;GﬁK - o | -Reamc.:h l fo l -Date: -6/17'/
Width: 20 F7 /cs1/~) Depth th: / ET (esf) 8_10232175“ {e:'/)Vo]ume :p00
Gradient: 5’7 (,;-/) emgerature 8 é (ej‘T'urbidit” PR {es

) ;Bottonj Matemalsn : Large Crdlle an.a( !m//a{er: u/crc 7% Myor c“ .
rra A ‘ca(/*vak (on»wa A Cmr,a/: 4_ '4' -
mVe/S were . /ofcsel\+ an/, m'/er»\.#awv’/ , &/eA; -/Kf:;;-rccc__
LN f‘t -ém q( /l}! were - C'MM'A. M. o{c 57

ﬂé‘ipan# were preseati
reambank Vegetatwn" Mk C,yc_/— wn; 'f .

'."_i'-'ﬂ{ cm/cr ,7‘(7/" e . M‘::; -Mml/; ]"':.” .
4 "{Clwé amaéri '

‘a5 was ﬂeqa{‘///; /
Larek R £cd’m

”F/ Gk Stability: Yt _ 7o

T4/ g /fac( /e(c/reo[a. 77(FmR awo)fv‘..é///%y m///.j /—/em/j é/av/avlt d‘f”‘*?/""
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STREAM NUMBER & NAME: RAMSEY CREEK | STATIONS:  2- 3 ¥ DATE: & -/4-7§

AVGE WIDTH: Rl AVG. DEPTH: + + = 1.&° 4 vyeLocITy:. A¥es?

v oME:_ 13§ efs TEMPERATURE:_ §° ¢ ™ GRADIENT: 9%

StnoILITY RATING: ¢2 TURBIDITY: - Milky - Muddy

% POOL: o % RIFFLE: So % RUN: -% GLIDE:

POOL CLASSES: 9 CLASS 1: 25 - % CLASS 2: 30 % CLASS 3: 35_ % CLASS 4: -0

BOTTOM MATERIALS: Very Abundant Abundant Common Present None

( =>70%) (47 to 70%) (17 to 40%) (10%) 0

Organic Debris: ' : v

Clay/Silt: 1 v

Sand: Vv

Fine Gravel (0. 1 to 1"): — ‘

Coarse Gravel (1 to 3"):

Small Rubble (3 to Q v

Large Rubble (6 to 12 - v

Boulders (=12"): _ V4

Bed Rock: v

AQUATIC VEGETATION: : Vv

INSTREAM COVER: -  [Good | - Fair - Poor - None
Cover Types Logs ¢ - Rocks C Bottom Color High C
(Indicate relative Undercut Banks_ - P ' Water Color —.
importance A>C>P) Choppy Surface_ A _Overhanging Vegetation: P

{ COVER: - ‘Good ) - Fair - Poor - None

. . A~ Heo\’ock Ferns, moss, bead i /.a cedar
Major Plant Species: c ~ Sprvce, wP A'Jer s.m\”_ ellow 1o /"1/ devit’s  club
- P~ svb- n/,:/qe. r.:r‘ C,#‘?’cn bure«‘{ mense se;;, red M‘P"

FISH FOOD ORGANISMS:  =>25/ft2 16-25/t2 6-15/ft2  [1-5/Ft2) None
Food Types: Caddisflies_ ¢ Mayflies: # Stoneflies: — Diptera -
(Indicate relative - ‘ . \
abundance A=>C>P) Snails:__ — Leeches: — Others:

SPAWNING HABITAT: | Very\’Good - Good - Fair - .P?';:r' - None

- % Gravel , —50% 35-50% 20\%4% 0-19% 10% .
Velocity (_in gravel areas) —~——0.5 to 3 fps ><0.5 or>3 fps
Water Depth (in gravel areas): 0.3 to 3 ft.~ ><0.3 or>3 fps

Are there silt or sand deposits in/on the spawning gravels? ,\/55

VALLEY BOTTOM TYPE: ' _ AN/ \ v
| =300 ¥t. - 100-300 ft. 00 ft.
LAND FORM GRADIENT: <~ 5% 5-10% 11-20% {21302 > 30%

LIMITING FACTORS: High water velocidy | lack oFf spawn ing gravels

AP’""IONAL OBSERVATIONS: cl.jh‘l‘ incredse  ia gradient ' ® lower end of ceacl )

--._-.

INVESTIGATOR:
BRATKsviICH
RHGPDES

= Estimates
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r~ Item Rated

Mnu.u:»nw. Indicators by Classes

TPITR EANKS

EXCELLENT

GOOoD

FAIR

POOR.

ardform Slope . Bark slope gradient {30% (2)Bank slope gradient '30~40% | (4)iBank slope gradient 40-60% [ (6)fBank slope gradicnt €0 + (8
Ws evicdence of past or Infrequent and/or very small} Moderate frequency & size, Frequent or large, csusing _
T-uu Hasting “vunmuﬁ: for futurc mass (3)Mosrly healed over, Low Q with some raw spots eroded (9) ;sadiment rearly yravlong OR K12
{ (Existing or Potential) |licasting into channels. future potential. by water during high flows, | _ limminent danger of same,

“Lris Jom Potential s.atially absent from (2)[Prescat but mostly swall % Present, volume and size h@V Moderate to heavy amuunts, (8
(Fl-ateble Objects) iimmediate channel area. twigs and limbs, are both increasing, . {predominantly larger sizcs,
Eank Protection . 90% + plant density. Vigor | 70-90% density, Fewer plant 50-70% density, Lower viger <50% denaity plus fewor
et from ‘and variety suggests a (3)|species or lower vigor (6){land 8till fewer avmm»nu (9) |species & léss vigor indi~ [12
” vegetation deep, dense voot mass, suggests a less dense or . iform a somevhat shellow and cate poor, discontinuous, _
L &)lldeep roct mass, — ,__jdiscontinuous root mass, and_shallow yoet masps,
"LOWER_PANKS ] - - .
—llll iAtple for present plus some | |adequate, Overbank flows |~ Barely contains preseat Inadequate, Overtarh [lows |
\ Chanpreli Cepacity increaces, Peak flows con=- |{l)[frare, Width to Depth (W/D) A (2)]peaks, Occasional overbank | (3}|cammon, W/D ratio >25, (4
) tained, W/D ratio <7, ratio 8-15, : Nl £100d8, W/D zatic 15-25,
! 65% + with large, angular 2)||40 to 65%, mostly small ° (4))20 to 40% , with most in the|6)} <20% rock fragments ct (]
i2ank Rock Content boulders 12" + pumerous, . boulders to cobble 6-12", 3=6" diametar class, . gravel gizes, le3" or lcss,
§ Rociks, old logs firmly Some present, causing Moderately frequent, moder~ m..nme.ﬁ:n obstructions and
batructions ecbedded, Flow pattern erosive cross currents and ately .unstable obstructions .. |oeflectors cause bank erc=
Plow Deflectors of pool & riffles stable (2)|minor pool filling. Obstruc~| (4)||& deflectors move with high | (6)|sion yearlong, Sed, traps (8
Sediment Traps without cutting or @ tions and.deflectors newer water causing bank cutting full, channel migration °
deposition, and less firm, and filling of pocls, oceuring,
o Little or none evident, Some, intermittently at Significant. Cuts 12'=24" Almost continuous cuts,

. munnnnw Infrequent raw banks less mw outcurves & constrictions. |(8)jihigh. Root mat overhangs .12)1some over 24" high, Fail= [16
Y b than 6" high generally, Raw banks may be up to 12", gnd sloughing evident, ure of overhsnge frequent, [ _
: i iLittle or no enlargement lSome new increas in bar Moderate deposition of rew Extensive deposits of prae
anounﬂ.oa lof channel or point bars, (4)|| formation, most fram (8)||gravel & coarse sand on TNV dominately fine particles, [if

| ‘ @ coarse gravels, old and some new bars, Accelerated bar development,
BOTTOM ' ' . |

: ﬁwoox Angularity |harp edges and cormers, (1){|Rcunded corners & edges, @ Corners & edges well round- f (3)jWell rounded in all dimen~ | (4

i : ‘plane surfaces roughened, surfaces smooth & flat, ed in two dimensions. sions, surfaces smooth,
‘2rightness Surfaces dull, darkened, or [(1)|Mostly dull but nay have (2) Mixture, 50-50% dull and (3} Predominately Eright, 65% +,1 (&
N : stained, Gen, not '"bright". up to 35% bright surfaces, bright, & 15%, {e 35-652%, exposed or scoured surfuces.
fonsolidation ot 'Assorted sizes tightly @ Moderataly packed with - {4)|Mostly & loose aessortment (6)[Nc packing evidant, Loose _8
o Parstcie Packing ruzn.ﬂon audsor overlapping. some cverlanping, with nec apparent overlap, assortment, casily moved,

) [Buttna 21ze Distribwilom  iNo change inm sizes evident. @ Distiibutios shift siight, | (CijModerate change in sizes, Ri230Movked districution change, [.6
(5 Percent frable Materigl:!Stedle raterials 80-100%, Stable materials 50-80%. : Stable materials 20-507, et le usteriala C=207,

- liLess than 5% of the bottom . 5=30% sfrected, Scour st 30-50% affected, Deposits ‘orc than 50% of the bottom
Scourirg and affected by scouring and (6)|lconstricticns and where 12} & scour &t obstructicms, 18)fin 3 staza of flux or chonge F24

) Jeposition deposition, @ grades eveepern. Scare constrictions, end bends, neerly yearlong, o

i depositicr in nools, Some filling of pecols, : .

' _Q.ﬁ&pﬂ Aquatic li*bundant, Growth largely Common, Algal forms in low .mummmn”.“ but spotty, mostly Perznnial typzs scireu or ,

' Vegetzticn {moss like, dark green, per~ [(1) wnwon»nv. & pool areas, Mos3 [(Djin Lackwater aress, Seasor~ | (3){zbsent, Yellow-green, shicet | (&

ennial, In swift water too

COLLM TOTALS =e-

pere tno and swift

al blooms make rocks slick
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i /wo/ f/ff/c m};a /_ﬁ }’a) ,,,,%;( ManJ /rq/f} Poa/S?ié_.

. /\o;A Hyo V€/°C"/7

P

ream Name &lbﬁf/ Cr'!‘tr | - Reach Q 'CO 3 ! o Date. (¢//7/
s W]dth /8 ag (651‘> | Degth /'5 FT. (ES“D Ve]oc1tz ‘I(pS(ES‘D Vo]ume 135 ¢
3 tGrad1ent 7 7 (5:7‘) emgerature 5 5 (Ey{) urb1d1tx CL e __(ES#

- ravc/s w’"e /""-’lw( "" 7” P
& : veje?lﬁ‘{l._ . aé
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pc/gagl -Am,\ was Mrlum:x/ /fdmk ch an7lea7‘ wWaS. V?/7 ;ooq/ w:/‘ b""/”/"’-s o

AQUat1c Hab1tats .‘RGSIé'/e/l% //aé,/‘ rn?leo/ 47( JT 4‘9’(
; 'j,.;-/ream. C

‘&Ver jaaq/ /"rge
atfcaa/e ér; s
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LIBBY RANGER DISTRICT
S1REAM CHANNE! «:'_asquATmr\ DATA .2 SGEN 1999

STRLAN ?%_mw ! ' pa /7T ‘
REACH ID © CREW _((\Wen-b 2 cdt sfeedd

CHANNEL TYPE F.oh REVIEWED BY g A /O
IDTHREAD- Single Without Side Channels
‘ Single With Side Channels

Multiple Channels :
2)ENTRENCHMENT-

\
Bankfull Widths 95-57 2419, 9D+ /Bo\ /\’\?\/Q‘\%/i@‘/m A Q"\ ,,2@
: ‘Bankfull Width(@ station)_ D%, D Averagebankfull width %74

Floodprone width (@ station x-section)__ 1 \2
Entrenchment ratio (floodprone width / bankfull width @ statlon) 1. 3

3)W/D RATIO- ot
Bankfull Depths S, 5 A 05 1 \ .b\g/ QD/J?- V132 12350 9.010. 712
Average Bankfull Depth '
Width to Depth Ratio (BF wxdth @ station) / (Average BF Depth) 5, :>
' ¢ /
~ 4)SINUOSITY- | - s 6 A
Stream Length (mmeasured along thalweg)_ 9 : 3 9 _
Reach Length (“straight line” distance)___ 346. Q-
Sinuosity (Stream Length) / (Reach Length)____ /1 Y.
5)GRADIENT- MEASURED AT WATER SURFACE | . 45

h
Elevation Change { { Distance Gradient(%) 7
Elevation Change énz / Distance, ‘Eé Gradient(%) Z i
Elevation Change ___, / Distance 30 Gradient(%) _ A £ §2
Elevation Change { Distance 1866 Gradient(%)__

.'eo’l Do

AVERAGE REACHE‘GIE\DIENT @_5: §

6)PARTICLE SIZE DISTRIBUTION- 67 ' (e

Dominant size class (mm) éﬁl é?\g Y B L bbt
D 50 (mm)__70

Comments___"_

/

T7)DEPOSITIONAL PATTERN-
' Point Bars
Point Bars With Few Mid-Channel Bars
Many Side-Channel Bars
Side Or Diagonal Bars
Channel Composed of Bars/Islands

8)BED FEATURES-
Cascade
Step- Pool
 Plane Bed/Glide
" Pool-Riffle
Other (ie Transition, Beaver Dams etc)

COMMENTS (Write on back of form)  Field Map (Attach or draw on-back of form)
Revised 2/97

2
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CLEVIE e Er

Ly Reape. Distric:
:1 ABITAT SURVEY

Res reforonos YN - EM&__
Date x/(p’?’l L Unitg ish / mctric
. - Riperian width @
: REAgHLa«Gm 39, % N .
RIFFLE BANKFULL WIDTHS (10) _ _ : R
A SLt A | oal |14 -
24> B “ad oAy | 223 oo S
AVERAGE RIFFLE WIDTE ~ m L { 7
REACH LENGTH (avg x 20) ~ : .
—chaands <(0'} MEASURE ALL RIFFLES; ALL POOLS .
—channdls>10'§ MEASURE EVERY OTHER RIFFLE: MEASURE ALL POOLS o
Max Depth | Pooltail | % Pool | Paot Pool UNSTABLE () | UNSTAELE (&) | RIFFLE P
Max til fines - | Wideh | Leagth LEFT BANK RIGHT BANK | LENGTH (9 L
Depth (<Taam) . . . ]
ad &1 o191 371 - ol _© %JL
3\ & o s U&
] ' ol 2 -jo1
o qg
U 2 30 i
% pocketpoals~_wd 5 ):POOLLENG‘{H‘ 27 (ﬁ) ¥ RIFFLE LENGTH - _YoA
* inrcsch - % stablc baoks in eifllcs 3_{)
Pool Erequency— (mchla\gﬂl/#pools) lpool{ 42f1 ® Wilth/ depth oafio -RFHLE = ___/ -
" AVERAGE%FINESINPOOLTAILS =~ "=~ -@ _ . q 51/3 e
N LARGE WOODY DEBRIS GRADIENT } !
TYPE: { live>bfw {decad> bfw Live<bfw | dead<bfiv  PoolRiffic sets.
Diameter: axs <ET | e <" >6% | <6 - 16" ) <6 | aelev stceam %
Co >6~ > 6~ . : : distaace | gradieat |-
£ Rootwad o lfp 148% /7 ]
Embedded S L Y | BE gy
Sq!péﬂded a'c; _’_i: ;! - ;: o e LD 3 c 2\#0
Receuiting |4 ‘ ze Q/,q )O6 3:?
. ’ . Y] (acicv 7 dist)(100) = Y%gradicat
R e i g v Rosgen reach gradxcnt =Q;& % &\’\
Misc. ' ' o> &P A g
bfiw = bankfull width S ZT &g,?;ul o1 3"* Y &
: MQLE&Z REACH LENGTH) / (TOTAL NUMBER OF PIECES WITH *** IN cofumas) = ' v
vISC COMMENTS - ) -
SNORKEL SURVEY COMPLETED 7  PICTURES: (frame &) . [ /{ /{
CORE SAMPLES COLLECTED 7 Y/N_ % FINES CAMERA #
SHANNEL IMPACTS: (circle if a_ppﬁcablc) grazing { fin bcrharv roads f debais removal / other___
L Comumeats: o f_‘; 440 (J’?C’
NRC code: Ot aen \!\ng A \
tiparian width () RN
liparian habitat type:
Valley bottom unit:
jeology:

Yae 1 MMYTY
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PEBBLE COUNT INFORMATION

Cﬁmulative Percent Finer

Very Coarae Gravel -

Large Cobble

Size (mm) Particle Pool Riffle Total % >c1ass Cumm. %
0 -2 silt - crse sand 0 S ,
2 - &4 v. fine gravel ) 3,/ 2}
4 - 8 fine gravel 0 3,1
8 - 16 med. gravel _ 3 31 b
16 - 32 | course gravel s J1 71,5 2,7
32 - 64 |v. course gravel {%¢ 28 Al (2 42,7 -
64 - 128 | small cobble s e 29 W Y
128 - 256 | large cobble [l 1G] 82S
256 - 512 | small boulder _ /i 1S 100
512 - 1024| medium boulder ‘ _
1024 + large boulder /4 .
_ D ) 1V N
SD \Oxw\ﬂ}J }})
- Particle Size in Millimeters
100 . ' . —
95 : w
- 90t l A
85 B4
80 A
<75 ‘ /’/
70 /
65 : =
60 A
55 ; 3
80 . $
45 /
40 3 4
'35 ' {1
30+ j
25 3 f./
20 3 % £
15- i i 4 -
10 3 ! ! !
5 : ‘ R g N | i
0 s |-— H i i :
1 2 -4 810 16 32 & 100128 256« 512
Sand Fine Gravel Coarse Gravel  Small Cobble Small Boulder - 1-000
Very Fine Gravel ~  Medium Gravel :
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'STREAM NUMBER & NAME:_Poorvnan STATIONS:__ O - | DATE: & '37%
AVG. WIDTH: 20 * AVG. DEPTH:_+ + = 93" ' yELoCITY: 3-¢ps’
Vo b2 s TEMPERATURE : $oc 3 GRADIENT: zo ?
'STABILITY RATING: 77 ( Faic) TURBIDITY: - Milky - Muddy

% POOL: 30 % RIFFLE:___ 70 % RUN: — % GLIDE:_—

'POOL CLASSES: % CLASS 1: 50O % CLASS 2: 'S % CLASS 3: - & % CLASS 4: 20

O —

.BOTTOM MATERIALS: Very Abundant Abundant ‘Common - Present None
: ’ ( =70%) (47 to 70%) (171 to 40%) (<10%) 0
‘Organic Debris: ' , '
‘Clay/Silt: , - : ' v’
"7 Sand: | i ]
‘Fine Gravel (0.1 to 1"): - v’ i
‘Coarse Gravel (1 to 3"): / i
‘Sma11 Rubble (3 to 6") : | NV
‘Large Rubble (6 to 12"): N ,
‘Boulders (=12"): . v’ '
‘Bed Rock: - . e
'AQUATIC VEGETATION: - | v
INSTREAM COVER: - - Fair - Poor - None
‘Cover Types Logs C Rocks A Bottom Color C
Lindicate relative Undercut Banks e Water Color — =
{ portance A>C>P) Choppy Surface A Overhanging Vegetation:
BANK COVER: - - Fair - Poor - None

A Cedor, R.Maple, Alder, ferns :
Major Plant Species: ¢ Lacch, w Pine, D. Fir, gpruce, Faicybells, devil's club, bead Vily
P Cottonwood, red-stemmed dogweod, mosses, trillium

-FISH FOOD ORGANISMS: 16-25/ft2 6-15/1‘1:2 ]—5/ft2 None
: Food Types: Caddisflies___ A Mayflies: C Stoneflies: C Diptera P ?
(Indicate relative

- abundance A=C>P) Snails: —

—

Leeches: — Others:
Fair - (PooD - None

| SPAWNING HABITAT:
| o 10Vex Sor

Very \LGood - Good -

% Gravel —50% 35-50%
Velocity (in gravel areas) ————0.5 to 3 fps $<0.5 or>3 fps
: Water Depth (in gravel areas): < : 0.3 to 3 ft. ><0.3 or>3 fps

Are there silt or sand deposits in/on the spawning gravels? Yes
"VALLEY BOTTOM TYPE: v’ \ / | \ /
s 300 ft. 100-300 ft. <100 ft.
. LAND FORM GRADIENT: 5-10% 11-20% 21-30%
sorc |

LIMITING FACTORS: 1ack of wajer bresks, 0“"“3?(’* chanrnels Q:-ih"c\:?osi-lion of si\,

>30%-

ADt jNAL OBSERVATIONS : Seﬁpaje. in Some accas, overmature frees N r-'f?éf‘i-\"\ 20nc

INVESTIGATOR: £ o &_es;" Byatveyich + » Estimates
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STREAM NUMBER & NAME: Poormasn STATIONS:___# 1 — V.S DATE: ¢-13.75

" AVG. WIDTH: 187 % AVG. DEPTH: + + = "% yEocITy: 3 fps
Vi . 675 (Fs TEMPERATURE : '54" C % GRADIENT:___ 5% &
STABILITY RATING: Fair (80) TURBIDITY: - Milky - Muddy

% POOL: 40 % RIFFLE: @O % RUN: __ % GLIDE:

- PooL CLASSE§ . % CLASS 1: G % CLASS 2: 720 % CLASS 3: 25 % CLASS 4: 40O

~ VALLEY BOTTOM TYPE: \ «
=300 ft. 100-300 Tt. t.
. LAND FORM GRADIENT: 2 5% 5-10% 11-20% 30%

'LIMITING FACTORS: Pactial bacriers, undercut banks, stream beaiding prorr:mcn"', mass

| INVESTIGATOR: M. Rhodes snd  A. BratKovick

) BOTTOM MATERIALS: Very Abundant Abundant Common Present None
‘ ( =70%) (47 to 70%) (17 to 40%) (<10%) 0
. Organic Debris: . . v
- -Clay/Silt: . o v
"7 Sand: 1 . v
Fine Gravel (0.1 to 1"): . ' s
Coarse Gravel (1 to 3"): » v . {
- Small Rubble (3 to 6") : v '
- Large Rubble (6 to 12"): v
- Boulders (=12"): v
- Bed Rock: < i
- AQUATIC VEGETATION: ' v
INSTREAM COVER: - - Fair - Poor - None
Cover Types - Logs A Rocks = A Bottom Color___ ¢
{Indicate relative Undercut Banks C ~ Water Color —
) mportance A>C>P) Choppy Surface A (low) QOverhanging Vegetation: r
BANK COVER: - Good @ _Fair - Poor - None

X ' . . A Cedar, wood fern, bead lily _
Major Plant Species: ¢ Fie, W. P., Hemlock, Sprute, R. Maple, Devil's Club
P Cottonwood, Lacch, Atder | Red-stemmed doj_wood, trillium , Taicybet

* FISH FOOD ORGANISMS:  =>25/ft2 C e-15/ft2 1-5/t2 None
j Mayflies: A i

Food Types: Caddisflies A Stoneflies: C Diptera —

(Indicate relative

abundance A=>C>P) - Snails: — LeecheS"— Others —

SPAWNING HABITAT: Very \}(‘ood - Good - - Poor- - None

% Gravel —50%  35-50% 20-34% 10-19% oz .
Velocity (i'n gravel areas) -——0.5 to 3 fps ><0.5 or>3 fps
Water Depth (in gravel areas): < 0.3 to 3 ft.- —<0.3 or>3 fps

Are there silt or sand deposits in/on the spawning gravels? Yes

<100

was i ns' could be & proviem

:» Af JNAL OBSERVATIONS: d\\lef960+ Channe"”j in 3 spots , overmaturce "‘:mb_tf, 50935

n € Per AN Zone

+ = Estimates
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"STREAM NUMBER & NAME:_PaoRMAN _CREEK STATIONS: /.5 — 2 DATE: £-/2-7

i : . " F7
AVG. WIDTH: 20’ * AVG. DEPTH:/S* /6 + % = .$3" = 15" VELOCITY: 3.7 @ Zee
. " ' 4 - -
e 767t TEMPERATURE: __ ¢* ¢ * GRADIENT: __ 3 % 2
STABILITY RATING:____ 7/ TURBIDITY: - Milky - Muddy
% éoou /5 % RIFFLE: &5 % RUN: —” % GLIDE:
POOL CLASSES: % CLASS 1:__ — % CLASS 2: _ — % CLASS 3: 2 % CLASS 4: §©
BOTTOM MATERIALS: Very Abundant  Abundant  Common Present  None
e (=70%Z) (47 to 70%) (1T to 40%) (<10%) 0O
Organic Debris: 7 ' 7 :
Clay/Silt: | v
Sand: _ . 1 Vv
- Fine Gravel (0.1 to 1"): ' . V4 !
~ Coarse Gravel (1 to 3"): ' Y |
Small Rubble (3 to 6") : Vi |
Large Rubble (6 to 12"): ‘ VA 1
Boulders {==12"): ' N |
Bed Rock: , ‘ ' T _ i\
AQUATIC VEGETATION: | - v
INSTREAM COVER: - Good - {Fair ) - Poor - - None
Cover Types Logs P Rocks A Bottom Color < -
(Indicate relative Undercut Banks - ] Water Color
q" importance A> C>P) Choppy Surface A Overhanging Vegetation: A
Bann COVER: - lm - Fair - Poor - None -
. . A - Hemlock ; Cedqr Wood Fern , Devils c/v</)
“ Major Plant Species:
& - Sprvce , /esses 4 /
- P - wP, DF) &F , Cottonwoad | Faryoells |
FISH FOOD ORGANISMS: >25/ft2 L16- ZSZEtE) 6- 15/ft2 1-5/ft2 None

Food Types: Caddisflies_ /A Mayflies: A~  Stoneflies: ~  Diptera A
(Indicate relative

abundance A=>C>P) Snails:____ lLeeches: _ Others:

SPAWNING HABITAT: Very Good - Good - Fair - Poor - None
% Gravel >\5}0% 351%0% ' 20\-]'34% %0%
Velocity (in gravel areas) ——0.5 to 3 fps )<0.5 or>3 fps
Water Depth (in gravel areas): 0.3 to 3 ft.~ ><0.3 or >3 fps

Are there silt or sand depos1ts m/on the spawning gravels? JES

VALLEY BOTTOM TYPE: | \ v/ \ /
| =300 ft © 100-300 Tt. <7100 Tt.

LAND FORM GRADIENT: 5% [ 5-10% ) ~ 11-20% 21-30% 30%

. bebris T ere )
LIMITING FACTORS: S Amg (BdhrlﬁrS) S“‘/N:Gm !}f\ﬂid,"w , A/d 7‘/4/[7(‘7 PGO/-S

( NAL |
{  IONAL OBSERVATIONS: Large  amornt of oerm tire i beor 74//,,.; inTe

sTream Svrtac
INVESTIGATOR: / e waler :ee'pa.;e J Areals = Estimates

BRATKovIcH - 6"(’4+ plvch/fy et Fa“{ Urjamjmf
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_STREAM NUMBER & NAME: _PocAhR/M AN ‘CREEK STATIONS: 2 - 2.5 DATE: £~/2-7%

AVG. WIDTH: g ! ¥ AVG. DEPTH:_+_ + = %5 ©* vewocrty: s %l
ks /87 5 cfs  TEMPERATURE:  s°c ¥ GRADIENT: 7 7 *
STABILITY RATING:___ S 7 TURBIDITY: { Clear] - Milky - Muddy

s pooL: SO % RIFFLE: SO % RUN:7'°  — g GLIDE:

POOL ' CLASSES

BOTTOM MATERIALS:

Very Abundant

Abundant Common

Present

% CLASS 1:_ /& % CLASS 2: _2J % CLASS 3:_ %/ % CLASS 4: 3¢

None

(( >=70%)

0

(47 to 70%) (11 to 40%) (<10%),
a S \/

Organic Debris: _
Clay/Silt: | -
Sand::7 - \/
Fine Gravel (0.1 to 1"): '

Coarse Gravel (1 to 3"):
Small Rubble {3 to6") :
Large Rubble (6 to 12"):
Boulders (=12"):

Bed Rock:-

AQUATIC VEGETATION:

4

v
v

Vv

Vd .
eV
v I

Fair -
Rocks

o b b b L

None

<

Poor -
Bottom Color
Water Color

Overhanging Vegetation

INSTREAM COVER: -
Cover Types

[ Good ) togs | <
(Indicate relative Undercut Banks

~ importance A>C>P) Choppy Surface A . R

[Good] - Fair - Poor - None

A - Hemleek Alder., Bead Lily , messes Ceedar
s - WP, sprvce, TFwistedd sfalk , Trillivr~

A

{ |
bk COVER: -

Major Plant Species:

FISH FOOD ORGANISMS:  =>25/ft2 16-25/Ft2 161 5/ft%7 1-5/ft2 None
Food Types: Caddisflies C Mayflies: £  Stoneflies:_ ¢ Diptera /-
(Indicate relative _

abundance A=>C>P) Snails: Leeches : Others: B

SPAWNING HABITAT: Very Good - Gt\)il)d - Fair - Po\’/or -

% Gravel =50%  35-50% 20%4% 10-19% v
Velocity (in gravel areas) ——0.5 to 3 fps > <0.5 or>3 fps
Water Depth (in gravel areas): &<— 0.3 to 3 ft. ><0.3 or>3 fps

Are there silt or sand deposits in/on the spawning gravels? Y& 5

\ / \//
=300 ft. 100-300 ft. <100 ft

LAND FORM GRADIENT: -Z5% 5-10% 11-20% 21+-30%

Debris J_'q}“s ~ Barrfer.s/ 57'Ce,o Fq//sl No Spawning HabitaT
H,‘?L Hy O Ve/oc/-z’y 7

VALLEY BOTTOM TYPE:

LIMITING FACTORS:
L ITIONAL OBSERVATIONS:

I
!

I
INVESTIGATOR: |
BRATXKGvICH

Many avermafore trees covld be falling i/ nea
'v’h/rt_ I N',mm'om. 2oNME * = Estimates:
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Stream Name: Foorman.$ Cf““ R .-Réaﬂc-:hz"zl—ff‘-zﬁ.'s' ’.Déte:‘é-l’z-’?*ﬁ'

width: 20" *  Depth: 15" | Ve'loc1tx srps* Vo]ume \f?c*?s
Grad1ent 9—!0/» , Temgerature 5- g°c Turb1d1tx.- c.l.eﬁ\'e : e

Bottom Matema]s?z

" tubble .WL \o
o o-H-.ers,
,;:.nbik . o\oScrve' \

’--‘.:ch‘éﬁn'el”stéb%im. Ra¥ed ™ igood
moder s¥e -CreouencY/§|zc , W H\ dc\ar S oM Po+‘£r\'+§'_>\' present. e

incressing in volume. snd .si2¢ mos- : indicatofs (n %c_ 3°od
column (29 O\A"\‘ oF 5’9 +°‘}>\ fao\ n+$) 3 abund é/v\* \gtdto .:,k. cOn'\lr-]mA {-cS‘..

Aquat1c Hab1tat§ ?oo\/R ‘??\C r;“\o 90od x& SO %O w'{h 5“ Poo‘

: claSSQS‘ refre$e0+ed (c\ass ;1:- IOA R _-ﬂ_—_ 20°/°_ ,IIE 40/)
lns%rcm c,o\)(r‘ r;-l—ul 3ood L v

A\.aove) F ood

by h'f)\ﬂ va\oc‘47 w:ul-cr) (t:; ’FPS *) Ovef:»\\_;,—” NRESURES
raked “high” (22) s ovecatl SF-‘W”'”j ha\,.-\s‘l- w; A
“uncuitsbic (?,) ' _ R S

formed ‘“""‘7 by bcclrocK .;nd larcjc ru!ov___"__:.f_'-,-,'

bottes Méi’”'é‘s)(aﬂrgd'(n* SL‘C? ) Qa‘*g‘nfﬁ ‘P.x(ls c;scs.ker,_.f{
and swi Tt ve_\oc\-\ry @Poi-e_nh:;\ blo(,o dawns oF OVcrmsLMm
'1‘;"\'{"‘ﬂf‘€d .Se -s.\-L‘ue_

+r~L€C i "-"eﬁén zong /_cou\d be,

2one 901‘ ?ac(-_; :




" STREAM NUMBER & NAME: __PPORMAM CREEK STATIONS: 2,5 - 3+ DATE: 4-/2-7¢

- | — =
WY 20! % AVG. DEPTH: +  + = 10" * yeLoctTy: 3 '%ec
3 , 4 P £
wolME: g2 cfs  TEMPERATURE:__ §% < GRADIENT:___ /2 7
STABILITY RATING: 70 , TURBIDITY: - Milky - Muddy
% pOOL: . 25 % RIFFLE: 7.5 % RUN: - % GLIDE: _ —
T pOOL CLASSES: % CLASS 1: S % CLASS 2: /O % CLASS 3:. 20 % CLASS 4: 6.5
BOTTOM.ﬁﬁTERIALS: ' Very Abundant  Abundant Comion Present None
o - T (>70%) (47 to 70%) (11 to 40%) (=10%) 0O
Organic Debris: ' ! v
Clay/Silt: 4
Sand: ‘ /
Fine Gravel (0.1 to 1"): ' / ‘ i
Coarse Gravel (1 to 3"): N4 1
Small Rubble (3 to 6") : _ I V4 R i
Large RubbTe {6 to 12"): VAEE TS }
Boulders (==12"): : ' v ,l
Bed Rock: i I vV i
AQUATIC VEGETATION: v
INSTREAM COVER: - Good (-] Fair - Poor - None
Cover Types Logs & Rocks C Bottom Color (.
{(Indicate relative Undercut Banks P Water Color
i " importance A>C>P) Choppy Surface Pa) Overhanging Vegetation:
BANK COVER: - l Good } - Fair - Poor None

Hemlock , Atder, Red wmaple |, pevils c/vé, weed Fers

. . A -
Major Plant Species: . - Ced’m”, sproce Larck, Tw,-},#d/ 5740k, Mosse s
. P - WP/ GF, T/\I.Mé/.c_étf"yl Tr/'///VW .

FISH FOOD ORGANISMS:  =>25/ft2  6-15/ft2 1-5/ft2 None
Food Types: Caddisflies A MayfTies: . Stoneflies: <& Diptera
(Indicate relative CormtCAL  FHAFEL CcADOprsrFre’s £ S
abundance A>C>P) Snails: Leeches: Others: :

SPAWNING HABITAT: Very Good - Good - Ffljrl - ’Poor - None
% Gravel . N —>50% 35-50% 20-34% 10-19% %0%
Velocity (in gravel areas) ——0.5 to 3 fps ><0.5 or>3 fps
Water Depth (in gravel areas): &——— 0.3 to 3 ft.— ><0.3 or>3 fps

Are there silt or sand deposits in/on the spawning gravels? Y& 5

VALLEY BOTTOM TYPE: ' \ v/ \ |
=300 Tt. 100-300 Tt. <7100 *t.

LAND FORM GRADIENT: -2 5% 5-10% 11-20% 21-30% 30%

{' “TING FACTORS: Deél‘"f \T‘ﬁMS( dek 01[ Haq //'/7 p\ﬁ0/5/ .C—/‘M-/.'/"f/ gf4VC/
- . for Spdwhn\7 ; s7te am ér:ﬁ/a/!/a} ,
AUDITIONAL OBSERVATIONS:

Very Good species anol age-c/ars M‘Ver;rzz'/gﬁma/m

tes

} INVESTIGATOR:
BRATICoVICH

riparvan. 2owm€
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Stream Name: Poormaen: Céeek! - it Reach 25*

q4-
'Width: 207 * | Degth: g2 % Ve'loc1tz 3 T{)S ZVo’Iume:Q;"('-}_r
""‘\-;Gradient: 12,94 * Temperature: "5~(;‘C Turb1d1tx CLEAK

Bottom Matemals Lar«ae rubble

1t
"low Cormmon

sma\\ “rabble  ond - boulders $\ne/coafse %raue( are,
('VIO |7%>',‘9|\_o‘”\€r m3teriols are in Hheo Prtsefv] ’

T columna

Streambank‘ Vegetation: Rate da " g00d "owith 90 %',-i; - pls h+_'_'o_\ehs;+_7}
and excellent species divers: ty 5 W. Hemlock , Alder R. Moaple
Devil's cub, snd Terns ar< .\bumc\.wrf Cec\-ar::

Twisted  Statle, snd mosses arc
‘ﬁ.\:m\.lc Ltrly ,

}
Spruce, Laech,
(,ommoh) ’Md W, Plnc G. Fir,

Mrd Tri\lum et Pm§9n+ c\ense_roo‘\ maco

- Channel Stability: Rasdca "Jood” (70)i modersle deveir . Pok,\.h;l
observed, Lut the remmaini "9 indicabaes in the ™ 3ood" or
Vexerilend” columns . some Scourqu) and clefos 450

)

y  bud l"l()’!(f\:v":;
serieds ; bonks stoble widk on“/ minor cu-\~\.h3 |

J itat | SE TS X with
Aquatic Habitats: ool J Riffle  (atio sdeauate | 3t 2SHIVS A w :
Al Pools classes epwsented  but coom for improve r*jeﬂ-f- )
} | 4 and nu&mber>~ l"\S‘{‘re.)vh Couer
Sass T smd I& poals (in @uality an _ 7

" " sce S dbunda + -w"\‘l\ leys,
rated Y ¥aic” 4y 90ocl — dhoppy surf> A @af\j\c_

vrocks, bottom. coler , omnd oueang; roy Veg)e_&—;iﬂw coynmen
c,ouér (_>1§?C_\ good"_ with excellent speger_ -H:A S c—)da;f
oliuerq‘--k?f “n r:f.ar")‘,_,\.zax\g ( see spec-cs‘ ligde ..)\oo\)e dd o

Sod o(ﬁ.&r\ smr'were plents Fm\ P Yo 2&‘/?—!1 --, A S\ S‘
ace  aAbund st (Somc (_Dn,c;l ghlpd) m.ay-?l.cs‘ wd erone-? e$
are’ Common <« "Spwning cated " Poor "-;.4'?- Ve (\9’ 20/' w-"H\'
silt on dbe grounds. Oversll Resident halidat  rsde A “high " (22)
and Hie overs(y 9f'=“'°“7"’j haobky+24 cated "roderate” (H)

Management Considerationsﬁ

. ' o Arian Zone
@"-."er\/ ?)ood species and age - class di vers: + / an r'P '
' J
l/(A
indicsies e blgwdown PD—lﬁn"}'xQ' for near y""‘ u:—c @G 7
- . M . "L
poals oresent byl 1A hamided aumbers — waler Tbréaks Lofetis
A | : . S : .
\

. ts > = Teed |
be helptul @senSavive  zerme S50 S,

" oL ~
'S dbundant Qo\\owed b\/ "hig\m common ,(/\J4O%/'

e




LIBBY RANGER DISTRICT
STREAM CHANNEL CLASSIFICATION DATA (ROSGEN 1994)

STREAM amte s (KL DATE__§—12-97
REACHID L v "~ CREW__[0len - Marq
CHANNEL TYPE ub REVIEWED BY
‘THREAD- Single Without Side Channels
. Single With Side Channels :
Multiple Channels
2)ENTRENCHMENT- | ' . | o
Bankfull Widths /(1@ /102 ;40,57 it 719.2 1188 1/0.8 4 ]1.0 1 9% 19.2
N Bankfull Width(@ station)___9.7 Average bankfull width /1, 0%
\bﬁ e . Floodprone width (@ station x-section) 3.0 -

Entrenchment ratio (floodprone width / bankfull width @ station) (.34

3)W/D RATIO- » - , ‘

: © Bankfull Depths O /15 4 483 1,6V 14721 .90 1 45 1 404 50 4 .38 -
Average Bankfull Depth .47 SRR S
Width to Depth Ratio (BF width @ station) / (Average BF Depth)___[F, X 0

4)SINUOSITY- _ ‘

' ’ Stream Length (measured along thalweg)__ S
Reach Length (“straight line” distance)___- |- 20
Sinuosity (Stream Length) / (Reach Length)___ /. 9%

.~ 5)GRADIENT- MEASURED AT WATER SURFACE

Elevation Change_ . 4.3, _ /Distance_\10 Gradient(%)_2 .53 J2!
Elevation Change (.5 / Distance___ S5 _ Gradient(%)__ 2.7 3 170

Elevation Change _ /Distance Gradient(%) . i 5’ I}
Elevation Change / Distance Gradient(%) '

AVERAGE REACH GRADIENT (%)___ 2/ 5%

'6)PARTICLE SIZE DISTRIBUTION- -
Dommant size class (mm)_72 & paw \MW V‘M
D50 (mm)__ 24 wam vecoirae oy dhre
Comments -V

TDEPOSITIONAL PATTERN-
Point Bars

Point Bars With Few Mld—Channel Bars -

Many Side-Channel Bars '
Side Or Diagonal Bars o

Channel Composed of Bars/Islands : -

8$)BED FEATURES-

Cascade *

Step- Pool

Plane Bed/Glide

Pool-Riffle

Other (ie Transition, Beaver Dams etc)
COMMENTS: (Write on back of form) FlCld Map (Attach or draw on back of form) - -
Revised 2/97 -




Kootensai Natioasl Focest ~ Libby Ranger District
LEVEL 11 FISH HABITAT SURVEY

s (,wav (aan

SWM fellon- M%

Reach: ‘K;‘ ___ reference: YN
Qatc.l’ 2177 Units; tsh / metric )
Elovation Ripadian width(es) _____ (f)
REACH LENGTIL
RIFFLE BANKFULL WIDTHS (10) _
e o4 0.5 (.4 (2.2
12 § (0.9 (.0 949
AVERAGE RIFELE WIDTH ~ %
REACH LENGTH (avgx20)~__ 93 _
—channcls <10'} MEASURE ALL RIFFLES; MEASURE ALL POOLS
—channcls >10° § MEASURE EVERY OTHER RIFFL E: MEASURE ALL POOLS
Max Depth | Pooltail { % Pool | oot Poal UNSTABLE () | UNSTABLE (¢) | RIFFLE
Max tail figes | Width | Leagth LEFT BANK RIGHT BANK | LENGTH ()
Depth Tlawm) .
(30 | .20 { 80 ug [ as o | O 24
.35 . 0% A0 5.0 -0 0 0 7
Lio | .15 | 60| 651 a5 7 7 d2
(40| 40 o S5 1l 0 o Lo
[.50 | .30} 30| 3,0 2o ° 0 o HY
6o | 05l 30 ol 10 0 4 1
%4 pocket pools— bg £ POOL LENGTH ~ N ¥, RIFFLE LENGTH -4
- inreach - Ystablebenks inriffles - 91
Pool Frequency— (tcu.chla\gﬁll#pools)-‘lpooll 37c§ (ﬁ) Width/dcpthcaio-RIFFLE = ___ |4, RD -~
" AVERAGE % FINES IN POOL TAILS 3.1 ‘ : , '
. LARGE WOODY DEBRIS , GRADIENT
TYPE: live> bfw dead >bfw live<bfw { dead<bfw PoolRiffle sets.
Diameter: & & <E™ | «%e <6™ >6™ <6 >6" ) <G" -{ aclev steeam Y
. >6" >6" : distaace | gradieat
Rootwad ' A% 1170 |3.53
. . 1
Eabedded i 5 1865 |20
s - ¢ » -
Suspended Lo : ; '
P ! *
Recruiting et las »
4 - . (aclev/ dtst)(lOO) %gradicnt .
Rz-mp g L Rosgcn reach gradieat= g ¢ ;3 %
Misc. .
bfiw = bankfull width 6 14 ®
LWD FREQUENCY = (ggACH m/(IOTALNUMBEROFPlECESWHH«*!Noolmms) 16 . 02
‘COMMENTS‘
IKEL SURVEY COMPLETED ? ) PICTURES: (frame #) - -~ [ / /
I SAMPLES COLLECTED 7Y % FINES ___/_ ) ‘

CAMERA #

NINEL IMPACTS: (cirole if applicable) grazing fimber harvest /

joads / debris removal / other

ad
Commeats:

code:

ian width (ft)

tan habitat type:

iy bottom unit:

gy

ed 2097




)/9F \ e\2-477 VA peasie counr mvromsaTION

| 4a 2|
Size (mm) Particle Pool . Riffle _ Tocal % class Gumm %'.
0-2 s1lt - crse sand |3, 14 10 7 g
2 - 4 v. fine gravel (2 @ Q2
4 - 8 fine gravel . e P [
8 - 16 med. gravel ‘ L‘ b 5 g
16 - 32 course gravel 54 1] <19 %5 2 4Z
32 - 64 |v. course gravel |Iq./ 5., 21 e gl
64 - 128 | small cobble .. b 24 R q(:/
128 - 256 | large cobble S . 2 [P /00
256 - 512 | small boulder ' :
512 - 1024] medium boulder
1024 + ‘large boulder
ut
- Particle Size in Millimeters
100+—— ‘ ; . #
E 4 1 - I H q T
35 ; i 3 ‘s 3 ,»_4_ 3 1 _
90 — : R : -
85 P | | i T Q
g o r‘d/ ‘ 3 |
2 70 -
<2 65+ : 1 AL
o] ; § $ // i i H
g 60 | — i T
5 55 —i" v i
a 50 — Mx
g 45 —i
4 40— +
5 a5t .
£ 30— 7 i- :
~ i/ ' <
15 L& : : |
10 i e Lt I ; ! i i
- - 11 FRE i
0 / :1 T ”2 T * : i : : T : : .
1 2 -4 + 810 16 32 64 100128 256 512 {000
Sand * Fine Gravel .Coagse Gravel . Small Cobble = Small Boulder o
Very Fine Gravel = Medium Gravel'  Very Coarse Grave! Large Cabble

0" | s






STREAM NAME: /444 gé'ﬂé;; a s

RECEIVING WATER: L/ 44y (hee ke —> Avotemas Kiverr

KNOWN-ELSHERIES:

flsides cuthoat zrnl AQLA/ Hout:

LIMITING FACTORS AND SENSITIVITIES:

ADDITIONAL COMMENTS:



FISH HABITAT |INVENTORY

~ STREAM STABILITY ano

LITTLE <HERRY CREEK



STREAM NUMBER & NAME: Li+tle Cherry ‘Cieek ~  STATIONS:  O=) _ DATE: 913-7

AVG. WIDTH: 77 AVG. DEPTH: + + = gl VELOCITY: .85 <p
. ’ 4 .
VOLUME: 3.\ ks TEMPERATURE: _ 4?"1: GRADIENT: 7%% -

STABILITY RATING

- '.'3~=. 2

3 I R

s/ ~Fine Gravel 0.1 to 1"): {472~ - -4- 1 . N 4 B
-'%-'QCoarse Gravel (1 to 3"): | 4. .. | x5y |- s
i+~ Small Rubble (3 to 6") : 17 XA ;

#d_large Rubble (6-to 12 ) B I R =< S e R A
_‘\-‘EBoulders (>]2T) - R ER A
< Bed Rock: -z R

AQUATIC VEGETATION: | v
INSTREAM COVER: - .. - N -1 Fair =¥ Poor .- - None
Cover Types : Logs C Rocks ~ C_ . Bottom Color - C:
(Indicate relative Undercut Banks__ - ¢ Water Color ——
importance A>C>P) Choppy Surface e Overhanging Vegetation:___< .
BANK COVER: - - Fair - ‘Poor  =".. . None
. ®C»3da( Fcﬁ{\S ‘A\des . . _':.'.- N
Major Plant Spec1es ©f-pine, . Eir, R-Mapiy, Devils Claby Moges e

Larch, S. A\plnc., Tw\skolf“**t/ ‘_’_ Everlxﬂmg T"r\ m\—lcberq: HG!SE"’:h‘)

FISH FOOD ORGANISMS: >25/ft2 O e15/ft2 -S/ftz ~ None
Food Types: Caddisflies (. Mayfl1e5° C Stonefhes B D1ptera —
(Indicate relative s .

| abundance . A/C>P) Snaﬂs. Leeches {e 1% Others: W-A'!/

 SPAWNING HABITAT: - .- Very Good - - Fair - Poor~ - ne &
% Gravel | >\5;o% %0 205ax 10798 10%' .
Velocity (in gravel areas) ——0.5 to 3 fps > 0 5 or>3 fps
Water Depth (in gravel areas): 0.3 to 3 ft.-~ 4} 0.3 or>3 fps

<
<
Are there sﬂt or sand depos1ts in/on the spawmng gravels? 7’&5 7
VALLEY BOTTOM TYPE:. | , \ / / | \ _
=300 ft. : 100- 30 - <<100, ft.
LAND FORM GRADIENT: -2 5% -‘5-10% ' 21-30% © 30%

LIMITING FACTORS: Gilt¥ obStrved on Sporswing Irees unstable \.o-‘;-(—;n. maderials s come:
400d €096, bux “dhexs Y n mosy ¥ e 2 couf’lt oF : Smu

- ADDITIONAL OBSERVATIONS: | bor-icor; 100¢r end oF read SvLee,rer qedient

’ F‘S‘\ oLxen/el erouq\\ow\' rt.u). ;nk z 4—‘ L
INVESTIGATOR: RHODES e o Estlmates
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R-1 STREAM REACH INVENTORY and CHANNEL STABILITY EVALUATION

TLOCATION
e fetenes oo /b e Libly 0-S" T &/
'0b,servery(3) S*M Zéé StlfI:::l ;4/'%& (/%6/7‘-% C/*e,c_«k

- Reach Deseription & 2Ly aters 72 o

Aerial Coordinates P.W.I. - - _ _ _ _

Thoto No. & Identification - - W/S No.

INVENTORY MEASUREMENTS & ESTIMATES# X .2(

Stream Size Survey Date Width % Ft." Ave.Depth ) Ft.  Velocity £/s Discharge cfs

& Discharge At Maximum - Ft.¥x Ft.* £/s* cfs*
: : Stream ‘ Stream .

Gradient_____ % Sinuosity ratio, 'Order Turbidity Level Stage, Z‘

Chynhel Flow Pattern

Sqils Description

Land form and/or Geologic Type

Vegetative Type

Number of debris jams &for fish blocks/mile . Upstream watershed iﬁpacts (Types)

' 1. Exposed bedrocK....ss.s..._& % 5. Small rubble, 3'-6",..... 20 %
Size Composition of 2. Large boulders, 3' + Dia.. g :% 6. Coarse gravel, 1"-3",,....8€7%
Bottom Materials 3. Small boulders, 1-3%.,..... % 7. Fine gravel, 0.1"-1"..... %
{Total to 100%) 4, Large rubble, 6"-12"...... ZAﬁ% 8. Sand, silt, clay, muck... A

e

Weather and Other Remarks

INSTRUCTIONS } . ]
Usé a separate rating form for each length of stream that appears similar. Complete the inventory items
abave using maps, aerial photos, and field observations and measurements. On the opposite side of this
page, the channel and adjacent flood plain banks are subjectively rated, item by item, following an
on-the-ground inspection. Circle only one of the numbers in parentheses for each item rated. If actual
conditions fall somevwhere between the conditions as described, cross out the number given and below it
write in an intermediate value which better expresses the situation. Don’t key in on a single indicator
or a small group of indicators but use them all for the most diagnostic value. The indicators are inter-
related so don't dwell on any one item for long, Do the best you can and the pluses and minuses should
balance out. Keep in mind that each item directly or indirectly seeks to answer three basic questions:
(1) What are the magnitude of the hydraulic forces at work to detach and transport the various organic
-and inorganic bank and channel components? (2) How resistent are these components to the recent stream-
flow forces exerted on them? (3) What is the capacity of the stream to adjust and recover from po-
tentia} changes in flow volume and/or increases in sediment production? Use your instruction booklet!

DEFINITION OF TERMS AND ILLUSTRATIONS g uh‘f
Upper Bank - That portion of the topographic cross sectiond >
from the break in the general slope of the surrounding land \p
to the normal high water line. Terrestrial plants & animals. o
normally inhabit this area. k.~ “Normal nigh Wwater line--=~= A
Lower Banks - The intemmittently submerged portion of the \ -
channel cross section from the normal high water line to the
water's edge during the summer low flow period. A
Chi?Fel Bottom.- The submerged po¥t10n ?f the channel cross Chaanel Bottom
section which is totally an aquatic environment. -
Stream Stage - The height of water in the channel at the time of rating is recorded on the top half of
this page using numbers 1 through 5. These numbers, as shown below, relate to the surface water elev-
ation relative to the normal high water line. A decimal division should be used to more precisely
def;ne conditions, ie. 3.5 means 3/4ths of the channel banks- are under water at the time of rating.
RV MR ST i s o {#F 5 = Flooding. The flood plain is completely covered.

R ek 4 = High. Channel full to the normal high water line.
3 = Moderate. Bottom and % of lower banks wetted.
2 = Low. Bottom covered but very littlé of the lower banks wet.
> 1 = "Dry". Essentially no flow. Water may stand in bottom depressions.
* Use an asterisk behind all estimates that could be measured but weren't,
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2530 Hydrologic Surveys, Prescriptions, and Plans April 22, 1981

Peak Flow Calculations Little CRerry Creek—and-Culvert Recommendations

Zone Engineer, Z-11

The Kootenai Hational Forest Hydraulic Guide was used to calculate peak flows for
the listed recurrance intervals:

QIO = 19 cfs
QZO = 23 cfs
ng = 38 cfs

Since a 48-incn culvert washed out in the December 26 and 27, 1330 flood, we
recommend a 60-inch culvert for tnis crossing. This size culvert will be com-
patible with the active channel cross sectional area (12 sq. ft.). The cross
sectional area of the 60-inch pipe is 19.6 sq. ft., but that capacity will be
reduced by burying the bottom of the pipe. The U.S. Geologic Survey has indi-
cated the 2-year recurrence interval peak flow would normally fill the active
channel to capacity in western Montana streams.

Because of a falls barrier further downstream, it is not necessary to provide
nigh flow fish passage at tiis site for migratory spawners. However, fish passage
at normal to low flows should be accomodated in order to maintain viable popula-
tions of resident cutthroat and rainbow trout in Little Cherry Cresk. To achieve
this objective, the culvert snhould be placed at the existing streambed gradient
and buried abaut 13 inches.

A round pipe would be preferable to a squash pipe for this part1cu1ar application.
Bedload should be allowed to accumulate in the bottom of the pipe. We recomuend
placing angular rock riprap (12-16 inches) at the culvert inlet and also as an
apron at the outfall and for 20 feat daownstream to dissipate energy. This should
help prevent the outfall from becoming a vertical barrier to fish movement. We
estimated the stream gradient at the site to be about l's percent. A 63-inch
round culvert installed at this gradient according to the above recommendations
should nave water velocities acceptacle for fish passage during most of the annual
flow period.

LARRY WESHEMW HICHAEL D. ENK
dydrolouist Fisnerias Biologist Trainee
cc: vEnk
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Appendix D.
Fish survey field data sheets and associated information.

Kline Environmental Research, LLC December 21, 2004 Appendix
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MULTIPLE DEPLETION ELECTROFISHING FORM

‘Water Name/Collection code LMY (et K

Section Boundaries: (GPS or Descriptive) A¢r ¢/ €4 oo i

Section Length

Szp)

Page_ [ - of
Shocking Section Name Uffeh Clebe fayof

Estimated (E) or Measured (M)

Number of Depletion Runs

Equipment used;_Back fr (K (ah (\' Settings:__JC 200y
g:lr:cakn:n ttglo(v:v;- ((;::'s or % bankfull) Water Temperature: Conductivity:
er Fi . Sl calp] rptiles observed: Ta.l. 2
gou;mf:‘s;:spp "’“Hj senlping Herptiles observed:_ 7 I]?rj
Species Length .| Welght N::I:er Cotuments Species Length Weight Nl.lnl:nber Comments
R8T | (92 [ ReT| |2« .
|/ 104 Re1| Fo /
| [3] AT \
<1\ 140 N (70 B
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AGE DATA
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1/ Enter asterisk in this column if age (in age column) is dubbed in.
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1/ Weigh all "new'" game fish or dub in weight. 2/ Mark code: 0 = unmarked: 1 = marked
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. 'AGE DATA
o Scales should be from '"new" fish only

page /?30 ) Cic .z.'if:‘ é ed”i om

lst
only Twater name from IBM listing) (Name or designation of shocking section)
Collectlon code‘__;_________ a - Species code Lp_§¥2£_(l spec1es per page)

(from Helena) (Prefix: W = wild; H = hatchery;
: U = unknown or unde81gnated
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Appendix E.
Creel survey reports.

Kline Environmental Research, LLC " December 21, 2004 Appendix



— Y statEoF MONTANA Rsrntes
| - ~ FISH AND GAME DEPARTMENT.
. CREEL CENSUS - DRAIN-

- LoGS’
CATION ‘ - . U . - o . " YEAR' ' ’ AGE - AREA TYPE

-ALL SUMMER
RAMSEY CREEK 62 o ' l11ls 400l |

SPECIES o o o . T"2P7N R 3

-LOGS
SPECIES NAME ) . COPE.  NQ, FISH % OF TOTAL AVG. LENGTH  -NO. OF FISHERMEN .

9
8
-7
3
2
1

£
7

- CATCH/HI

3| ﬁAJNBcw TRQOUT 1 1 13 928 7.0
_ POLLY VARDEN 5 1 74 ] 80

141000 * | 4 35| 448

1 RAINBOW TROUT - | 1| 13 928 7.0
. DoOLLY VARDEN 1§ 1 74 . 8.0

141000 * | 4 35 | 44




MONTANA DEPARTMENT GF FISH WILDLIFE & FARKS
FISHERMAN LTG SUMMARY
FRINTEL JANUARY 3, 16G&3

POORMAN CREEK " WATER

CGDE  1-11-5240-1
CCUNTY: LINCCLN
GAME ANLC
NUMBER  PERCENT AVERAGE  MAN~  HCURS SPORT Fis
'SEASON SPECIES GF FISH OF TGTAL LENGTH DAYS FISHED CATCH/HGL
MAY 81 CUTTHROAT TROUT 6 100400 50
THRU
NCV 81
TOTALS 6 100 % _ 1 .5 12.0
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MONTANA DEPARTMENY OF FISH AND GAME

FISHERMAN LOG SUMHMARY PREPARED JANUARY 9, 1980
LITTLLZ CHERRY LCREEK WATER COBE 01-11-3%00-10.
COUNTY ~ LIWCOLN

GAME AND

‘ SPORY FISH
NUMB ER PERCENT AVERAGE MAN— HUURS CATCH
SEASON  SPECIES CF FISH ©OF TOTAL LENGTH Days FISHED PER HOULR
MAY 78 CUTTHRDBAT TROUT 10 100.00 10.8
THRU :
NGV 78
TJOTALS i0 100 % 1 1.5 6.7
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Appendix F.
Fish genetics analysis correspondence and data.

Kline Environmental Research, LLC December 21, 2004 Appendix
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February 13, 2004

Amee Rief

Kootenai National Forest
Troy Ranger Station
1437 North Highway 2
Troy, Montana 59935

Amee;

We have completed the protein electrophoretic analysis of the following trout collected
from the Kootenai River drainage:

Sample ' T R S Col date  Sample size
Beetle Creek 36N 23W 2 - 6/30/03 25
Cedar Creek - 3IN 32w 33 7/30/03 25
Colonite Creek 53N 20W 2 7/31/03 - 25
Doe Creek ~ 29N 20W 21 . 7/28/03 26
Houghton Creek 26N 20W 14 ~8/5/03 25

Parmenter Creek 30N 31W 10 7/24/03 25

Horizontal starch gel electrophoresis was used to determine each fish’s genetic
characteristics (genotype) at 45 loci (genes) coding for proteins present in muscle, liver,
or eye tissue (Table 1). At some of these loci, westslope cutthroat trout, Oncorhynchus
clarki lewisi, and rainbow trout, O. mykiss, rarely share alleles (form of a gene)in .

- commion (Table 2). This situation also pertains to a comparison of westslope and
Yellowstone cutthroat trout, O.c. bouvieri, and rainbow and Yellowstone cutthroat trout
(Table 2). Loci at which such fixed genetic differences exist between taxa are commonly
termed diagnostic loci because the alleles detected at them can be used to help determine
whether a sample came from a non-hybridized population of one of these fishes or a
population in which hybridization between or all three of them has or is occurring.

Allele frequencies at LDH-B2* and sSOD-1* also differentiate Columbia River redband |
trout (redband), O.m. gairdneri, and coastal rainbow trout, O.m. irideus. Redband trout
are native to the Columbian River drainage east of the Cascade Mountain crest
presumably up to barrier falls on the Snake, Pend Oreille, Spokane, and Kootenai rivers
(Behnke 1992). Populations of this fish usually possess the LDH-B2*76 allele at a
frequency greater than 0.250 and the sSOD-1*152 allele at a frequency less than 0.100
(Knudsen et al. 2002). In contrast, coastal rainbow trout are native to waters west of the
Sierra Nevada and Cascade Mountain crests in the continental United States (Behnke
1992). Populations of this fish usually possess LDH-B2*76 at a'frequency less than _
0.100 and sSOD -1*152 at a frequency greater than 0.150 (Knudsen et al. 2002). These
alleles are generally absent from westslope cutthroat trout populations (e.g. Leary et al. .
~1997; Leary 2003 a,b). In conjunction with information from the diagnostic loci,



therefore, allele freqﬂenciés at these loci can help determine whether redband, coastal
rainbow trout, or both had a genetic contribution to a population.

Alleles characteristic of only westslope cutthroat trout were detected at all the loci
analyzed in the samples from Beetle Creek, Colonite Creek, and Houghton Creek (Table
3). With a sample size of 25 fish and the number of diagnostic loci analyzed, we have
better than a 99% chance of detecting as little as a two percent rainbow trout or a one
percent Yellowstone cutthroat trout genetic contribution to a population. These samples,
therefore, almost undoubtedly came from non-hybridized westslope cutthroat trout
populations.

In the Parmenter Creek sample, alleles characteristic of only rainbow trout were detected
in-all the fish except two (Table 4). The latter two fish possessed alleles characteristic of
_both rainbow and Yellowstone cutthroat trout among the diagnostic loci between these -
fishes that were analyzed indicating they were definitely of hybrid origin (Table 4). The
non-randorn distribution of rainbow and Yellowstone cutthroat trout alleles at diagnostic
loci among the fish suggests that at the time of sampling this reach of Parmenter Creek
contained a mixture of mainly rainbow trout and a small proportion of hybrids between
rainbow and Yellowstone cutthroat trout. Considering just the rainbow trout, the allele
frequencies at LDH-B2* and sSOD-I* are highly characteristic of redband trout (Table
4). Thus, we can further state that when sampled this reach of Parmenter Creek
‘predominantly contained non-hybridized redband trout and a few hybrids between
~ rainbow and Yellowstone cutthroat trout. The proportion of rainbow trout alleles among
~ the hybrids (0.10) is too small to allow a reliable determination of whether they were
produced from redband or coastal rainbow trout. Since redband trout were highly
predominant in the sample, we suggest from a management perspective the stream reach
be considered containing redband trout. Obviously, however, the presence of fish of
hybrid origin threatens the future genetic integrity of the redband trout population.

The sample from Doe Creek contained alleles characteristic of both westslope cutthroat
and rainbow trout at all the diagnostic loci analyzed between these fishes (Table 5). Like
- the Parmenter Creek sample, however, the rainbow and westslope cutthroat trout alleles
" at'the diagnostic loci are not randomly distributed among the fish in the sample. In
contrast, ten fish were definitely of hybrid origin and the remaining 16 appeared to be
- non-hybridized westslope cutthroat trout (Table 5). At the time of sampling, therefore,
Doe Creek appeared to contain a mixture of westslope cutthroat trout and hybrids
* between this fish and rainbow trout. Since the sample contained an appreciable
proportion of non-hybridized and hybridized fish, from a management perspective we -
suggest the stream reach sampled simply be corisidered containing hybridized fish.

In order to determine whether redband, coastal rainbow trout, or both fishes had a genetic
contribution to the hybridized fish in Doe Creek, the allele frequencies at LDH-B2* and
sSOD-1* have to be corrected for the westslope cutthroat trout genetic contribution.
“Since LDH-B2*76 and sSOD-1*152 are usually not present in westslope cutthroat trout
populations, the frequency of these alleles in the rainbow trout genetic contribution to the
‘hybridized fish is the observed frequency divided by the average rainbow trout genetic



contribution (0.290). The corrected LDH-B2*76 frequency'of 0.172 is intermediate to
those characteristic of redband and coastal rainbow trout while the corrected sSOD-1*152
frequency of 0.000 is characteristic of redband trout. Taken together these results

strongly indicate both redband and coastal rainbow trout have had a genetic contribution:
'to the hybridized fish.

~ Alleles characteristic of only rainbow trout were detected at all the loci analyzed in the
Cedar Creek sample (Table 6). With the 25 fish collected and number of diagnostic loc1
analyzed, we have better than a 99% chance of detecting as little as a two percent
westslope or one percent Yellowstone cutthroat trout genetic contribution to the .
population. The Cedar Creek population, therefore, is almost undoubtedly non-
hybridized rainbow. Furthermore, the LDH-B2*76 and sSOD-1*152 frequencies are
highly characteristic of coastal rainbow trout indicating this population to be
predominantly if not solely coastal rainbow trout.

Sincerely,

//’WW

Robb Leary
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- Table 1

Enzymes and loci examined. Tissues: E=eye, L=liver, M=muscle

Enzvme Loci Tissue
Adenylate kinase - AK-I% AK-2* M
Alcohol dehydrogenase ' ADH* L
Aspartate aminotransferase SAAT-1*sAAT-2* L
’ SAAT-3,4% M
Creatine kinase CK-Al* CK-A2* M
CK-B* CK-CI1* CK-C2* - E
Dipeptidase PEPA-1* PEPA-2* E
Glucose-6-phosphate isomerase GPI-4A* E
' ' GPI-B1* GPI-B2* M
Glycerdldehyde-3-phosphate : -
dehydrogenase GAPDH-3* GAPDH-4* E
Glycerol-3-phosphate G3PDH-1*, G3PDH-2* L
dehydrogenase
N-aceytl-beta glucosaminiddse bGLUA* L
Iditol dehydrogenase IDDH* L
Isocitrate dehydrogenase * mIDHP-I* mIDHP-2* M
sIDHP-1* sIDHP-2* L
Lactate dehydrogenase LDH-AI* LDH-A2* M
' LDH-B1* LDH-B2* LDH-C* E
‘Malate dehydrogenase sMDH-41,2*% L
’ sMDH-B1,2* M
Malic enzyme SMEP-1* M
. ' SMEP-2* L
 Phosphoglucomutase " PGM-1* PGM-2* M
PGM-1r* L



Table 1- continued

Frzyme

Loci Tissne
Phosphogluconate dehydrogenase PGDH* M
Superoxide dismutase sSOD-1* L
Tripeptide aminopeptidase 7‘ PEPB* E -
.Xanthine dehydro genase-like z@H—l * L




Table 2
Alleles at the diagnostic loci that differentiate westslope cutthroat trout and rainbow
trout, westslope and Yellowstone cutthroat trout, and rainbow or Yellowstone cutthroat
trout. When more than one allele exists at a locus within a taxon, the most common
allele is listed first.

100, 110, null

‘Locus , Taxa and characteristic alleles
Westslope Rainbow
SAAT-1* 200, 250 100
CK-A2* 84 100
GPL-A* 92,100 100
IDDH* 40, 100 100, 200, 40
sIDHP-1*. 86, 71 100, 114, 71, 40
Westslope Yellowstone
SAAT-1* 200, 250 165
CK-CI* 100, 38 100
GPI-A* 92, 100 100
IDDH* 40, 100 100
mIDHP-]* 100 -75
sIDHP-1* 86, 71 71
SMEP-1% 100, 70 90
SMEP-2% 100 110
PEPA-1* 100 101
PEPB* 100 135
PGM-1* 100, 110, null - Null.-
Rainbow Yellowstone
SAAT-1* 100 165
CK-A2* 100 84
- CK-CI* 100, 38, 150 38
mIDHP-1* 100 -75
sIDHP-1* 100, 114, 71, 40 71
SMEP-1* 100 90
SMEP-2* 100, 75 110
PEPA-1* 100, 115 101
PEPB* 100, 120 135
PGM-1* null




: Table 3 :
Allele frequencies at the 1oci showing evidence of genetic variation in samples from what
appear to be non-hybridized westslope cutthroat trout populations in Beetle Creek,
Colonite Creek, and Houghton Creek.

' : ___Sample and allele frequencies _
- Locus _ Alleles Beetle Colonite Houghton

SAAT-1* 200 1.000 1.000 0.717

Null - - 0.283

bGLUA* 100 70.180 1.000 1.000
90 0.820 - :

IDDH* , 0 1.000 0.920 1.000
100 - 0.080 ;

sMDH-BI,2* 100 1.000 0.990 1.000
. 83 - 0.010 .




Table 4

Allele frequencies at the loci showing evidence of genetic variation and at sSOD-I*in
~‘what appear to be 23 non-hybridized redband trout collected from Parmenter Creek.
Genotypes at the diagnostic loci between rainbow trout and Yellowstone cutthroat trout
in two hybridized fish of these taxa in the samplie. Y=only Yellowstone alleles detected
at the locus, Y/R=both Yellowstone and rainbow alleles detected at the locus.

Locus Alleles Allele frequencies
G3PDH-1* 100 0.978
140 » 0.022
bGLUA* 100 0.978
90 0,022
 sIDHP-1,2* 100 0500
| 71 | 0.261
40 0.239
LDH-B2* 100 0283
76 . 0.717
~ sSOD-1* 100 1.000
152 .
. Diagnostic locus and genotype
No.  sAAT-I1*  CK-A2*  CK-CI*  mIDHP-1* sIDHP-I*
16 Y/R Y Y Y Y
19 Y Y Y Y . Y
No. sMEP-I* sMEP-2* PEPA-I*  PEPB*  PGM-I*
16 Y Y Y YR Y

19 Y

Y YR Y. Y/R




Table 5 :
Allele frequencies at the loci showing evidence of genetic variation in what appear to be
16 non-hybridized westslope cutthroat trout collected from Doe Creek. Genotypes at the
diagnostic loci between westslope cutthroat and rainbow trout in ten hybridized fish of
these taxa in the sample. W=only westslope alleles detected, W/R=both westslope and
rainbow alleles detected, R=only rainbow alleles detected.

Locus . , |  Alleles Allele frequencies
ADH* 100 - 0.293
null : 0.707

sIDHP-2* 100 0.969 -
40 0.031
LDH-B2* 100 0.438
24 : 0.563
SMDH-BI,2* 100 0.438
. 125 0.563
Hybrid Individuals

_ _ Diagnostic locus and genotype
No.  sAAT-1*  CK-A2* GPI-A* IDDH* sIDHP-1*

1 WR . WR W/R W/R - WR
4 W W/R \4 W/R W/R
6 W/R w W/R W/R W/R
8 W/R W W W/R W/R
9 W/R W/R \' W/R W/R
13 w W/R W/R W/R W/R
16 R W/R W W W

18 W - w W WR \\

19 W \ W W/R W

21 W W W w

W/R




Table 6
Allele frequencies at the loci showing evidence of genetic variation in what appears to be
largely if not solely a coastal rainbow trout population in Cedar Creek.

Locus Alleles  Allele frequencies

SAAT-3,4* 100 0.970

92 0.030

G3PDH-1* 100 0.920

140 0.080

bGLUA* 100 0.940

70. 0.060

sIDHP-1,2,* 100 0.630

71 0.190

40 0.180

LDH-B2* - 100 0920

76 - 0.080

LDH-C* 100 - 0.900

. 95 0.100

- sMDH-A1,2* 100 0.960
' 40 0.040
sMDH-B1,2% - 100 0.860

8 0.140

SMEP-]* 100 0.760
90 0240

sSOD-I* 100 0.260

152 0.740
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Mike;
We have completed the protein electrophoretic analysis of the trout collected from the

following waters in the Kootenai River drainage (collection locations within the dralnage
and within subdrainages are generally listed from upstream to downstream):

Subdrainage and collect1on location Collection date Sample size
Graves Creek _
at Lewis confluence - S 2000 ' 8
above Blue Sky 2000 13
at Clarence confluence 2000 12
Fisher River
Pleasant Valley Fisher River
above Loon Lake 7/10/00 30
Barnum Creek 8/23/00 19
Loon Lake at Happys Inn 5/31/00 21
McGinnis Creek 8/18/00 25
Silver Butte Fisher River _ -
East Fisher Creek o 8/18/00 ' 25
above Iron Meadow 8/18/00 24
below East Fisher Creek 8/23/00 25
West Fisher Creeck :
Standard Creek ' 8/11/00 14
Lake Creek at campground 8/11/00 ' 25
Trail Creek -8/11/00 24
West Fisher Creek 8/11/00 25
Miller Creek
South Fork Miller Creek 7/31/00 10
Miller Creek below mile 1 marker 7/31/00 10
ot Degre%};rlﬁrs Creek sideroad by highway 7/31/00 10
Biochemistry
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Microbiology
Organismal Biclogy & Ecology
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Subdrainage and-éollection location Collection date Sample size

Fisher River near McKilbo Creek 11/28/00 25
Wolf Creek below Calyx Creek 8/1/00 ’ 4
Libby Creek
Ramsey Creek - 8/22/00 25
Libby Creek above Ramsey below Howard 2000 30
Poorman Creek ‘ 8/22/00 _ 25
" Libby Creek between Big Cherry & Swamp 8/18/00 25
Libby Field Station Spring Creek - 10/19/00 25
" Bear Creek
upper bridge 7/11/00 : 9
Y4 mile below bridge _ 7/11/00 , 21
Big Cherry Creek
. above Leigh : 2000 ' 25
between Smearl and Deep ‘ 8/10/00 25
Granite Creek below Falls - 8/22/00 26
- below Deep 8/10/00 25
Pipe Creek below East Fork _ 8/21/00 ' 25
Yaak River :
Solo Joe Creek 2000 25
East Fork Yaak River below Blacktail 8/9/00 30
Blacktail Creek ~ 8/9/00 25

Yaak River West Fork to Vinal 11/8/00 25

Horizontal starch gel electrophoresis was used to determine each fish’s genetic
characteristics at 43 loci (genes) coding for proteins present in muscle, liver, or eye tissue
(Table 1). At some of these loci, westslope cutthroat trout, Qncorhynchus clarki lewisi
and rainbow trout, O. mykiss, rarely share alleles (form of a gene) in common (Table 2).
This situation also pertains to a comparison of westslope and Yellowstone cutthroat trout,
O. c. bouvieri, and Yellowstone cutthroat and rainbow trout (Table 2). Loci at which
such fixed genetic differences exist between taxa are commonly termed diagnostic loci -
because the alleles detected at them can be used to help determine whether a sample
came from a non-hybridized population of one of these fishes or a population in which
hybridization between two or all three of them has or is occurring.

Allele frequencies at LDH-B2* and sSOD-1* also differentiate Columbia River redband
trout (redband), O. m. gairdneri, and coastal rainbow trout, O. m. irideus. Redband trout,
or those native to the Fraser and Columbia River drainages east of the Cascade Mountain
crest up to the barrier falls on the Pend Oreille, Spokane, Snake, and Kootenai Rivers
(Behnke 1992) usually possess the LDH-B2*76 allele at a frequency greater than 0.250



and the sSOD-1*152 allele at a frequency less than 0.100 (Knudsen et al. 2002). In
contrast, coastal rainbow trout, or those native to waters west of the Sierra Nevada and”
Cascade Range crest in the continental United States (Behnke 1992) usually possess
LDH-B2%76 at a frequency less than 0.100 and sSOD-1*152 at a frequency greater than
0.150 (Knudsen et al. 2002). Allele frequencies at these loci, therefore, can help
determine whether redband, coastal rainbow trout, or both had a genetic contribution to a
~ population. '

Graves Creek drainage

Evidence of genetic variation was detected at three loci among the samples collected
from Graves Creek (Table 3). Contingency table chi-square analysis indicated the allele
frequencies were statistically homogenous among the samples at all the genetically
variable (polymorphic) loci (Table 3). Thus, there is no indication the samples came
from genetically divergent populations so they were combined into one for further
analysis. '

Alleles characteristic of only westslope cutthroat trout were detected in the Graves Creek
sample (Table 3). With the sample size of 33, we have better than a 96 percent chance of
detecting as little as a one percent rainbow trout genetic contribution to the population
and better than a 99 percent chance of detecting as little as a one percent Yellowstone
cutthroat trout genetic contribution to the population. Graves Creek, therefore, almost
undoubtedly contains a non-hybridized westslope cutthroat trout population.

Fisher River drainage

Alleles characteristic of only rainbow trout were detected in the Pleasant Valley Fisher
River sample collected above Loon Lake and the McGinnis Creek sample (Table 4). The
allele frequencies at LDH-B2* and sSOD-1* in both samples are characteristic of redband
trout. -With the sample size of 30 for the Pleasant Valley Fisher River, we have better
than a 95 percent chance of detecting as little as a one percent westslope or Yellowstone
cutthroat trout genetic contribution to the population. This population, therefore, is
almost undoubtedly non-hybridized redband trout. With the 25 fish collected from
McGinnis Creek, we have better than a 95 percent chance of detecting as little as a one
percent Yellowstone cutthroat genetic contribution to the population, but only a 92
percent chance of detecting as little as a one percent westslope cutthroat trout genetic
contribution to the population. Thus, we cannot reasonably exclude the possibility that
the McGinnis Creek population may be slightly hybridized with westslope cutthroat trout.
Although the status of this population is somewhat uncertain, the conservative approach

would be to consider it non-hybridized redband trout unless future data indicate
otherwise.

The Barnum Creek sample contained alleles characteristic of both rainbow and westslope
cutthroat trout at the all the diagnostic loci between these fishes from which we were able
to obtain data (Table 5). The rainbow and westslope cutthroat trout alleles do not appear
to be randomly distributed among the fish in the sample. In contrast, significantly (x* =

'1,011.320; P<0.001) more fish appeared to be non-hybridized rainbow (N=4) or



westslope cutthroat trout (N=2) than expected by chance. Thus, at the time of sampling
the Barnum Creek population contained mainly individuals of hybrid origin, but also
some non-hybridized rainbow and westslope cutthroat trout. From a practical
perspective, however, this population should simply be treated as a hybridized one.

In order to determine whether redband, coastal rainbow, or both taxa had a genetic
contribution to the Barnum Creek population, we have to correct the allele frequencies at
LDH-B2* and sSOD-1 * for the presence of a westslope cutthroat trout genetic

- contribution. Since LDH-B2*76 and sSOD-1*152 are usually not present in westslope
cutthroat trout populations, the frequency of these alleles in the rainbow trout
contributing genes to the population is the observed frequency divided by the average
rainbow trout genetic contribution. These corrected allele frequencies are characteristic
of redband trout at LDH-B2* (Table 5). At sSOD-1%*, however, the corrected allele '
frequencies are characteristic of coastal rainbow trout (Table 5). Thus, both redband and
coastal rainbow trout have had a genetic contribution to the Barnum Creek population.

Alleles characteristic of only rainbow trout were detected in the Loon Lake sample. With

- the sample size of 21, we can reasonably exclude the possibility the population is slightly
hybridized with Yellowstone cutthroat trout, but we have only an 88 percent chance of
detecting as little as a one percent westslope cutthroat trout genetic contribution to the
population. We cannot, therefore, reasonably exclude the possibility that the population
may be slightly hybridized with westslope cutthroat trout. Unless future data indicate
otherwise, however, the conservative approach would be to treat Loon lake as non-
hybridized rainbow trout.

At LDH-B2*, the observed genotypic distribution significantly differed (x%=5.965;
P<0.025) from that expected based on random mating. This was due to observing
significantly more homozygous (individuals possessing two copies of the same allele at a
locus) and less heterozygous (individuals possessing two different alleles at a locus)
genotypes than expected. The simplest explanation for this deviation from expected
random mating proportions is that the sample contained fish from two or more
genetically divergent populations. Thus, we cannot obtain meaningful allele frequency
estimates from the sample and determine whether or not the fish represent redband,
coastal rainbow trout, or both. LDH-B2*76, however, was. fairly common among the fish

collected indicating that redband trout at least had a partial genetic contribution to the -
sample.

. Alleles characteristic of both rainbow and westslope cutthroat trout were detected at the
diagnostic loci analyzed between these fishes in the samples from East Fisher River,
Silver Butte Fisher River above Iron Meadow, and Silver Butte Fisher River below East
Fisher (Table 6). The westslope cutthroat trout alleles, however, were not randomly
distributed among the fish in any of the samples. In the East Fisher River sample, the
westslope cutthroat trout alleles were detected in only two fish. One fish was
heterozygous at all diagnostic loci suggesting it to be a first generation hybrid and the
other was heterozygous at one diagnostic locus and homozygous for rainbow trout alleles
at the others indicating it was a post first generation hybrid (Table 6). In the Silver Butte
Fisher River sample above Iron Meadow, two fish appeared to be westslope cutthroat



trout, one afirst generation hybrid, and five to be post first generation hybrids (Table 6).
Only two fish possessed westslope cutthroat trout alleles in the Silver Butte Fisher River
sample below East Fisher River and both were post first generation hybrids (Table 6).
The remaining fish in all three samples possessed alleles characteristic of only rainbow
trout indicating they probably were non-hybridized rainbow trout. Thus, at the time of
sampling the East Fisher River and Silver Butte Fisher below East Fisher appear to have
contained a mixture of rainbow trout and fish of hybrid origin. Silver Butte Fisher River
above Iron Meadow appears to have contained a mixture of rainbow trout, westslope
cutthroat trout, and fish of hybrid origin when it was sampled.

Only those fish that appeared to be rainbow trout in the East Fisher River and the two
Silver Butte Fisher River samples were used to determine whether they were redband,
coastal rainbow trout, or both. In all three samples, the allele frequencies at LDH-B2*
and sSOD-1* were highly characteristic of redband trout indicating the fish were
probably redband (Table 7).

In the West Fisher River drainage, all the loci analyzed in the Standard Creek sample
were invariant for alleles characteristic of westslope cutthroat trout. Because of the small -
‘sample size, we cannot reasonably exclude the possibility that the Standard Creek
population may be slightly hybridized with rainbow trout, Yellowstone cutthroat trout, or
both but evidence of hybridization was not detected because of sampling error. Although
the status of this population is uncertain, the conservative approach would be to consider
~ it non-hybridized westslope cutthroat trout unless future data indicate otherwise.

Alleles characteristic of both rainbow and westslope cutthroat trout were detected at the
diagnostic loci analyzed between these fishes in the Lake Creek and Trail Creek samples.
The westslope cutthroat trout alleles, however, do not appear to be randomly distributed

~among the fish in either of these samples. In contrast, the Lake Creek sample appeared to
contain six rainbow trout, six westslope cutthroat trout, and 13 post first generation
hybrids (table 6). Likewise, the Trail Creek sample appeared to contain 11 rainbow trout,
four westslope cutthroat trout, and nine post first generation hybrids (Table 6). Thus, at
the time of sampling both populations appeared to be a mixture of rainbow trout,
westslope cutthroat trout; and fish of hybrid origin.

The allele frequencies at LDH-B2* and sSOD-1* in the rainbow trout collected from
Trail Creek are both characteristic of redband trout (Table 8). These fish, therefore,
appear to be at least mainly redband trout. We cannot conclude they are not hybridized
with coastal rainbow trout with much conviction, however, because with the small

sample size we cannot reasonably exclude the possibility of a slight coastal rainbow trout
genetic influence. ’

The rainbow trout collected form Lake Creek appear to be both coastal rainbow and
redband trout. The LDH-B2* allele frequencies are characteristic of coastal rainbow, but -
the sSOD-1* allele frequencies are characteristic of redband trout (Table 8). Thus, we
conclude these fish are probably hybridized coastal rainbow and redband trout.



At all the diagnostic loci analyzed between westslope cutthroat and rainbow trout in the
West Fisher Creek sample collected below Trail Creek, alleles characteristic of both taxa
were detected (Table 9). The alleles at these loci appear to be randomly distributed
among the fish indicating the population to be a hybrid swarm between rainbow and
westslope cutthroat trout in which essentially all fish are of hybrid origin.

After corrected for hybridization with westslope cutthroat trout, the allele frequencies at
LDH-B2* in the West Fisher Creek sample are characteristic of redband trout (Table 9).

_ The allele frequencies at sSOD-I1*, however, fall between those characteristic of redband
and coastal rainbow trout indicating hybridization between these fishes most likely has
occurred within the population. Overall, therefore, this population appears to be a hybrid
swarm among westslope cutthroat, coastal rainbow, and redband trout.

In the Miller Creek drainage, alleles characteristic of only westslope cutthroat trout were
detected in the South Fork Miller Creek sample (Table 10). Because of the small sample
size, we cannot reasonably exclude the possibility that the population may be slightly
hybridized with rainbow trout, Yellowstone cutthroat trout, or both fishes but this was not
detected because of sampling error. Although the status of this population is uncertain,
the conservative approach would be to consider it non-hybridized westslope cutthroat
trout unless future data indicate otherwise. '

Contingency table éhi-square analysis indicates the allele freqliencies were statistically
homogeneous at all the genetically variable loci between the two Miller Creek samples.
These samples, therefore, were combined into one for further analysis.

Alleles characteristic of both rainbow and westslope cutthroat trout were detected at all
the diagnostic loci analyzed between these fishes in the Miller Creek sample (Table 11).
The westslope cutthroat trout alleles, however, do not appear to be randomly distributed
among the fish in the sample. In contrast the sample appears to have contained six non-
hybridized rainbow trout and 14 post first generation hybrids. Thus, at the time of
sampling the Miller Creek population appears to have been a mixture of rainbow trout
and fish of hybrid origin between rainbow and westslope cutthroat trout. From a
practical perspective, however, the population should simply be considered hybridized
since the majority of fish appear-to be of hybrid origin.

Allele frequencies corrected for hybridization with westslope cutthroat trout in the Miller
Creek sample at sSOD-1 * are characteristic of redband trout (Table 11). The corrected
allele frequencies at LDH-B2*, however, fall between those characteristic of redband and
coastal rainbow trout (Table 11). Hybridization between these two fishes, therefore, also
appears to have occurred in the Miller Creek drainage.

In the Fisher River sample collected near McKilbo Creek, alleles characteristic of only
rainbow trout were detected (Table 12). With the sample size of 25, we have better than
a 95 percent chance of detecting as little as a one percent Yellowstone cutthroat trout
genetic contribution to the population. Thus, we can be reasonably sure hybridization
with Yellowstone cutthroat trout has not occurred within the population. On the other
hand, we have only a 92 percent chance of detecting as little as a one percent westslope



cutthroat trout contribution to the population. We cannot, therefore, reasonably exclude
the possibility that the population may be slightly hybridized with westslope cutthroat
trout, but unless future data indicate otherwise the conservative approach would be to
consider the population non-hybridized with cutthroat trout.

Allele frequencies at LDH-B2* in the Fisher River sample are marginally characteristic of
redband trout, but the sSOD-1* allele frequencies are highly characteristic of coastal
rainbow trout (Table 12). This almost undoubtedly, therefore, is a hybridized population
of redband and coastal rainbow trout with a substantial coastal rainbow trout genetic
contribution.

The sample from Wolf Creek appeared to contain three non-hybridized redband trout and

- one first generation hybrid between redband and westslope cutthroat trout (Tables 6 and
13). Because of the extremely small sample size, no further statements regarding the -
status of this population can be made. ' '

Libby Creek drainage

The sample from Ramsey Creek appeared to contain 24 redband trout and a single post
first generation hybrid between redband and westslope cutthroat trout (Tables 6 and 14).
Since hybridization between redband and westslope cutthroat trout appears to be
infrequent in Ramsey Creek and the vast majority of the fish appear to be redband trout,”
from a management perspective we do not consider it inappropriate to consider the
population to be redband trout. '

T Alleles characteristic of only rainbow trout were detected in the samples collected from
Libby Creek above Ramsey and Poorman Creek (Table 14). 'With the sample size of 30
from Libby Creek, we can reasonably exclude the possibility that this population may be
slightly hybridized with westslope or Yellowstone cutthroat trout. This population,
therefore, is almost undoubtedly non-hybridized rainbow trout. With the sample size of
25 from Poorman Creek, we can reasonably exclude the possibility the population may be
slightly hybridized with Yellowstone cutthroat trout, but we cannot reasonably exclude -
the possibility it may be slightly hybridized with westslope cutthroat trout. Although the
status of the Poorman Creek population is somewhat uncertain, conservatively it should

.be considered non-hybridized rainbow trout unless future data indicate otherwise.

"_The LDH-B2* and sSOD-1* allele frequencies in the samples collected from Libby Creek
above Ramsey and Poorman Creek are characteristic of redband trout (Table 14). These
populations therefore appear to be redband trout.

Only alleles characteristic of rainbow trout were detected in the samples collected from
Libby Creek between Big Cherry and Swamp and Libby Field Station Spring Creek
(Table 15). In both samples, the LDH-B2* allele frequencies are characteristic of
redband trout. The sSOD-1* allele frequencies in the Libby Creek sample are
intermediate between those characteristic of redband and coastal rainbow trout while they
are characteristic of coastal rainbow trout in the Spring Creek sample. Thus, we conclude



both Libby Creek between B1g Cherry and Swamp and L1bby Field Station Spnng Creek
contain hybridized populations of redband and coastal rainbow trout.

Contmgency table chi-square analysis indicated the allele frequencies were statistically
homogeneous at all the genetically variable loci between the Bear Creek samples
collected at the upper bridge and one-quarter mile below it. Thus, the samples were
combined into a single Bear Creek sample for further analysis.

The Bear Creek sample appeared to contain 29 redband trout and a first generation hybrid
between redband and westslope cutthroat trout (Tables 6 and 16). Since hybridization
between redband and westslope cutthroat trout appears to be infrequent in the Bear Creek
. population and the majority of the fish appear to be non-hybridized redband trout, from a

management perspective it would not be inappropriate to consider Bear Creek a redband ‘
trout population.

The sample from Big Cherry Creek above Leigh Creek contained what appeared to be 18

westslope cutthroat trout which were genetically invariant at all loci examined, six

redband trout (Table 16), and one post first generation hybrid between these fishes (Table

6). Thus, at the time of sampling this section of the creek appeared to be mainly a

mixture of redband and westslope cutthroat trout with a small proportion of fish of hybrid
origin.

The sample from Big Cherry Creek collected between Smearl and Deep appeared to
contain 23 redband trout (Table 16) and two post first generation hybrids between
redband and westslope cutthroat trout (Table 6). Thus, like the other situations in which
only a few fish of hybrid origin were found in a predominantly non-hybridized redband
trout population, from a management perspective it would not be inappropriate to
consider this portion of Big Cherry Creek to be occupied by redband trout.

Alleles characteristic of only rainbow trout were detected in the Big Cherry Creek sample
collected below Deep Creek (Table 16). With the sample size of 25, we can reasonably

“exclude the possibility that the population may be slightly hybridized with Yellowstone
cutthroat trout but not westslope cutthroat trout. Like other situations in which the status -
of a population is somewhat uncertain we suggest a conservative interpretation be
adopted. That is, consider the population to be non-hybridized.

The allele frequencies in the Big Cherry Creek below Deep Creek sample at LDH-B2*
and sSOD-1* are both highly characteristic of redband trout (Table 16). Thus, at the time
of sampling this portion of Big Cherry Creek also appears to have been mainly, if not
solely, occupied by redband trout.

The Granite Creek sample appears to have contained 24 redband trout and one westslope
cutthroat trout (Table 16). This population, therefore, appears to be predominantly
redband trout with a small proportion of westslope cutthroat trout. It is of course. also

possible it may contain a small proportion of fish of hybrid ongm but they were not -
detected because of sampling error.



Pipe Creek drainage

Alleles characteristic of both rainbow and westslope cutthroat trout were detected at all
the diagnostic loci analyzed between these fishes in the sample collected from Pipe Creek
below the East Fork (Table 17). Although the westslope cutthroat trout alleles are not
randomly distributed among the fish in the sample, the allele frequencies at LDH-B2* and
sSOD-1* corrected for westslope cutthroat trout hybridization strongly suggest the
population is also hybridized between redband and coastal rainbow trout. The LDH-B2*
allele frequencies are characteristic of redband trout, but the sSOD-I * allele frequencies .
are intermediate between those characteristic of redband and coastal rainbow trout (Table
17). Thus, this population should simply be considered hybridized, containing a genetic
contribution from westslope cutthroat, redband, and coastal rainbow trout.

Yaak River drainage

The sample from the East Fork Yaak River collected below Blacktail contained 29
redband trout and one post first generation hybrid between redband and westslope
cutthroat trout (Tables 6 and 18). Similarly, the Blacktail Creek sample contained 22
redband trout, one first generation hybrid between redband and westslope cutthroat trout,
and two post first generation hybrids between these fishes (Tables6 and 18). Again, since
redband trout are by far the predominant fish in these populations, it would not be
mappropnate from a management perspective to consider them redband trout.

Alleles charactenstlc of only rainbow trout were detccted in the Solo Joe Creek and Yaak
River samples (Table 18). With the 25 fish in each sample, we can reasonably exclude
the possibility that these populations may be slightly hybridized with Yellowstone
- cutthroat trout, but not westslope cutthroat trout. As in similar situations where the status
of populations was somewhat uncertain, we suggest the conservative approach of
considering them non-hybridized be adopted.

The LDH-B2* and sSOD-1* allele frequencies in both the Solo Joe and Yaak River
samples are highly characteristic of redband trout (Table 18). These populatlons
therefore, apparently are non-hybridized redband trout.

Genetic divergence among redband trout populations in the Kootenai River drainage.

Using protein electrophoretic data from redband trout populations in North Fork Callahan
Creek and South Fork Callahan Creek and three Yaak River populations (East Fork,
Basin Creek, and Porcupine Creek), Knudsen et al. (2002) reported substantially more
genetic divergence between populations from the two drainages than among populations -
within the drainages. Of the total genetic variation detected, 15.5% was due to
differences between populations from the drainages and only 3.5% to differences among
populations within the drainages. Based on these results they suggested that if

- supplementation of redband trout populations was to be considered that drainage specific
broodstocks would be required to avoid substantially altering the genetic characteristics
of many populations.



Since we now have protein electrophoretic data from many more redband trout
populations in the Kootenai River drainage we felt it would be worthwhile to
reinvestigate how much genetic divergence exists among them. Thus, we used the
procedure of Chakraborty (1980) to partition the total amount of genetic variation
detected among the samples into the proportion due to genetic differences among
populations from different drainages, differences among populations within drainages,
and genetic variation within populations. The analysis used data from the 28 loci
analyzed in common between the investigation of Knudsen et al (2002) and our study,

~with the exception of PGM-1*. This locus was eliminated from the analysis since the
null allele can conclusively be detected only in homozygous individuals. Because of this,
it will be detected only in populations in which it exists at appreciable frequency. The
allele frequencies at the locus, therefore, are bimodal with many populations lacking the
null allele and the remainder possessing it a frequency greater than 0.250. Thus,
inclusion of this locus in the analysis would result in an inflated estimate of the amount of
genetic divergence among populations.

The analysis included the five samples previously analyzed by Knudsen et al. (2002), a
sample of Gerrard redband trout also analyzed by Knudsen et al. (2002), and all samples
.we analyzed that contained 20 or more redband trout with the exception of Poorman
Creek and Big Cherry Creek above Leigh in the Libby Creek drainage dnd Blacktail
Creek in the Yaak River drainage. These samples were excluded from the analysis
because data from sIDHP-1,2* was not obtainable from them.

The results indicate that 7.8% of the total genetic variation detected is due to genetic
differences among populations in the Fisher River, Libby Creek, Callahan Creek, and
Yaak River drainages and Gerrard redband derived from Kootenay Lake fish. An
additional 6.7% of the total genetic variation detected is attributable.to genetic
differences among populations within individual drainages. Thus, unlike the previous
results which indicated there was substantial genetic divergence between populations
from different drainages but very little divergence among populations within drainages
our results suggest appreciable divergence exists at both levels. Based on these results
we suggest that a more conservative supplementation program is warranted than’
previously recommended. That is, instead of developing broodstocks at the drainage
level it would be more advisable to consider developing them at the individual population
level. ’ ' ' '

Sincerely,

Robb Leary
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TABLE ]

Enzymes and loci examined. Tissues: E = eye, L = liver, M = muscle.

Enzyme Loci Tissue
Adenylate kinase 4K~1 * AK—Zi* M
Aleohol dehydrogenase ADH* L
Aspartate aminotransferase SAAT-1*% s44T-2* L
SAAT-3,4* | M
Creatine kinase CK-41* CK-42* | M
Dipeptidase PEPA-1* PEPA-2* E
Glucose-6-phosphate isomerase GPI-A* GPL-BI* GPI-B2* | M
Glyqeraldehyde;S-phosphate dehydrogenase GAPDH-3* GAPDH-+* E
Glycerol-3-phosphate dehydrogenase | G3PDH-1* G3PDH-2* L
N-acetyl-beta-glucosaminidase bGL UA * L
Iditol dehydrogenase IDDH* L
Isocitrate dehydrogenasé mIDHP-1* mIDHP-2* M
sIDHP-1,2* |



TABLE | — continued

Enzyme Loci Tissue
Lactate dehydrogenase LDH-A1* LDH-42* M
LDH-BI* LDH-B2* LDH-C* E
Malate dehydrogenase sMDH-A1,2* L
sMDH-B1,2*
Malic enzyme mMEP-2* M
sMEP-1,2* L
Phosphoglucomutase PCM-1* PGM-2* M
PGM-Ir* L
Phosphogluconate dehydrogenase - PGDH* M
Superoxide dismutase sSOD-1* L
Tripeptide aminopeptidase PEPB* E .
Xanthine dehydrogenase XDH* L




TABLE 2
Alleles at the diagnostic loci that differentiate westslope cutthroat trout and rainbow
trout, westslope cutthroat and Yellowstone cutthroat trout, or rainbow and Yellowstone
cutthroat trout. When more than one allele exists at a locus within a taxon, the most
common allele is listed first.

Locus Taxa and characteristic alleles
Westslope - Rainbow
SAAT-1%* 200, 250 100
CK-A2* 84 100, 75
GPI-A* 92, 100 100
IDDH* 40, 100 100, 200, 40 :
sIDHP-1* 86, 71 100, 114, 71, 40
Westslope Yellowstone
SAAT-1%* 200, 250 165
‘GPI-A* 92, 100 100
IDDH* 40, 100 100
mIDHP-1* 100 -75
sIDHP-1%* 86, 71 71
SMEP-1%* 100, 70 90
SMEP-2* 100 110
PEPA-1%* 100 101
‘PEPB* 100 135
PGM-1%* 100, 110, null null
Rainbow Yellowstone
SAAT-1* 100 165
CK-A2* 100, 75 84
mIDHP-]*" 100 -75
SIDHP-1* 100, 114, 71, 40 71
SMEP-1%* 100 90
SMEP-2* 100, 75 110
PEPA-1%* 100, 115 101
PEPB* 100, 120 135
PGM-1* 100, 110, null null




TABLE 3 :
Allele frequencies at the loci showing evidence of genetic variation in three samples from :
a non-hybridized westslope cutthroat trout population in Graves Creek. X%is
contingency table chi-square statistic with two degrees of freedom for heterogeneity of
allele frequencies among the samples Combined are allele frequencies when the samples
are combined into one.

Sample and allele frequencies

Locus Alleles Lewis Blue Sky Clarence ) Combined
bGLUA* 100 = 0.625 0.885 0.727 3.990 0.766
90 0.375 - 0.115 0.273 0.234

LDH-B2* - 100 0938 0923 . 0792 2.704 0.879
76 0062 0077 | 0.208 . ' 0.121

PGM-2* IOO . 0.938 1.000 1.000 3205 0.985

85 0.062 - - : - - 0.015




| . TABLE4 | |
Allele frequencies at the loci showing evidence of genetic variation in samples from two
redband trout populations in the Pleasant Valley Fisher River drainage.

- Sample and allele frequencies

Locus Alleles McGQGinnis Pleésant Vallevy above 1.oon Lake
SAAT-1*% 100 1.000 0.475
null - : 0.525
GPI-A* 100 1.000 0.983
' 92 - 0.017
bGLUA* 100 0.980 0.833

920 0.020 -

80 » - | 0.167 .
sIDHP-1,2* 100 0.513 0.573
71 0.263 : 0.073
40 0.225 0.354
LDH-B2* 100 0580 0.633
» 76 0.420 0.367
sMDH-BI, 2% 100 0.990 : ' 0.983
- 83 0.010 0.017
PGM-2% 100 1.000 | 0.900
. 90 - 0.100
sSOD-1* 100 1.000 0.933

152 - 0.067




: TABLE S :
Allele frequencies at the diagnostic loci between westslope cutthroat and rainbow trout
analyzed from a hybridized population of these fishes in Barnum Creek. At each locus,
the allele characteristic of rainbow trout is listed first. Allele frequencies at LDH-B2*
and sSOD-1* in the rainbow trout contributing to the population corrected for the
westslope cutthroat trout genetic contribution are also given.

Locus ' Alleles 7 Allele frequencies
SAAT-1* . 100 ' 0.553
200 0.447
CK-A2%* - 100 0.763
84 0.267
GPI-A* 100 0.553
92 - 0.447
IDDH* 100 | ~0.806
40 0.194
Average rainbow | 0.669
Average westslope 0.331

Allele frequcncies corrected for westslope cutthroat trout hybridization

" LDH-B2* 100 0646
76 0354

sSOD-I1* 100 | 0.803
; 152 0197




- TABLE6
Genotypes of individuals of hybrid origin at the diagnostic loci between redband and
westslope cutthroat trout analyzed in samples from redband trout populations containing
some hybridized fish. R=homozygous for redband trout alleles. H=heterozygous for
redband and westslope cutthroat trout alleles. W=homozygous for westslope cutthroat
trout alleles. NS=locus not scoreable.

Locus and genotype

Individual SAAT-1* CK-A2%* GPI-A* IDDH* SIDHP-1*
-Eést Fisher River
1 , " R R H R

-2 H . H H H

Silver Butte Fisher River above Iron Meadow
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_TABLE 6 — continued

Locus and genotype

Individual SAAT-1* CK-A2* GPI-A* IDDH* sIDHP-1*
" Trail Creek ' '

1 H H R R R
2 H R H w H
3 R H H H R
4 H H " A\ H
5 R R R H R
6 W W H w H
7 R R H R R
8 R H H R R
9 w w H H R
Wolf Creek

1 . H H H H H
Ramsey Creek

1 H R R R H
Bear Creek

1 " H H " H H NS

Big Cherry Creek above Leigh
1 H H R H NS

-Big Cherry between Smearl and Deep

1 R R H R - H
2 H ‘ R R R H
East Fork Yaak River below Blacktail

1 H R ' H . R NS
Blacktail Creek

1 H R R H NS
2 H R H H NS
3 H H H H NS




- , TABLE7 -
Allele frequencies at the loci showing evidence of genetic variation in samples from
redband trout populations in the Silver Butte Fisher River drainage. All samples also
contained hybridized individuals between redband and westslope cutthroat trout and the
sample collected above Iron Meadow also contained westslope cutthroat trout. See text
for further details.

Samples and allele frequencies

East Fork Silver Butte Fisher River .

Locus Alleles Fisher River below East Fisher above Iron Meadow
sIDHP-1.2* 100 0.716 0690 0672
| 71 0193 0.131 . 0.125

40 0.091 0.179 . 0.203
LDH-B2* 100 0348 0.413 0.500

76 0.652 0.587 ©0.500
sMDH-BL2* 100 0.989 1000 1.000

83 0.011 _ ' .
PEPA-1* 100 1.000 1.000 0969

il5 ] i 0.031
PGM-1* 100 1000 - 1.000 0750

Null i - 0250 -
PGM-2%. 100 0.978 1.000 . . 1.000

90 0.022 i -
sSOD-I* 100 0978 0978 1.000

152 0.022 0.022 -




TABLE 8
.Allele frequencies at the genetically variable loci in what appears to be mainly redband
trout collected from Trail Creek and probably a hybridized group of coastal rainbow and
redband trout collected from Lake Creek.

Sample and allele frequencies

Locus . Alleles : Lake _ __ Trail
bGLUA* 100 1.000° 0955
80 - 0.045

SIDHP-1,2* 100 0.708 0705
71 -~ 0.083 0.159

40 0.208 0.136

LDH-B2* 100 0.917 | 0.455
76 0.083 - 0.545

PGM-1* - 100 0592 1.000
Null 0.408 -

PGM-2* 100 | 1.000 © 0.955
9% - 0.045

sSOD-1* 100 1.000 0955

152 ' - 0.045




TABLE 9 ‘
Allele frequencies at the diagnostic loci analyzed between rainbow trout arid westslope
cutthroat trout in a sample collected from a hybridized population of these fishes in West
Fisher Creek. At each locus, the allele characteristic of westslope cutthroat trout is listed
last. The allele frequencies at LDH-B2* and sSOD-1* corrected for hybridization with
westslope cutthroat trout further indicate hybridization between coastal rainbow and
redband trout has occurred in the population.

Locus : Alleles Allele frequencies
SAAT-1%* 100 v -0.940
200 : 0.060
" CK-A2* 100 - 0940
84 0.060
GPI-A* 100 0.979
92 ' 0.021
IDDH* 100 0.980
40 ' 0.020
sIDHP-1* 100 0.140
71 0.300
40 0.540
86 0.020
Average rainbow 0.964
- Average weétslope 0.036

Allele frequencies corrected for hybridization with westslope cutthroat trout.

LDH-B2* 100 0.668
: 76 : 0.332
sSOD-1* 100 0.896

152 ’ 0.104




_ TABLE 10

~ Allele frequencies at the loci showing evidence of genetic variation in a sample from
what appears to be.a non-hybridized westslope cutthroat trout population in South Fork
Miller Creek. : ' ' ' '

' Locus Alleles Allele frequencies
SAAT-1* 200 o 0.684
' null v 0.316
LDH-B2* 100 K 0.850

24 -0.150




TABLE 11 .
Allele frequencies-at the diagnostic loci analyzed between rainbow and westslope
~ cutthroat trout in a sample from the population in Miller Creek in which hybridization
between these fishes has occurred. At each locus, the allele characteristic of westslope
cutthroat trout is listed last. The allele frequencies at LDH-B2* and sSOD-1* corrected
for hybridization with westslope cutthroat trout further indicate hybridization between
coastal rainbow and redband trout has occurred within the population.

Locus : Alleles ~ Allele frequencies

SAAT-1* ‘ 100 . 0.763
200 _ _ 0.237

CK-A2* 100 . 0.800
84 0.200

GPI-A* 100 0.775
92 0.225

IDDH* 100 0.711
~ ' 40 0.289
SIDHP-1* 100 0.429
71 0.107

40 0.179

86 0.286

Average rainbow 0.753
Average westslope 0.247

Allele frequencies corrected for westslope cutthroat trout hybridization.

LDH-B2* 100 0.867
76 : 0.133
sSOD-1* 100 0.967

152 | 0.033




| * TABLE 12
Allele frequencies at the genetically variable loci in a sample from a hybridized

population of redband and coastal rainbow trout collected from the Fisher River near
McKilbo Creek. ' '

Locus . Alleles . ‘ - Allele freqﬁencies

bGLUA* 100 ‘ ' 0.840
: 80 : 0.120
70 : 0.020

IDDH* 100 0.980
150 - . 0.020
sIDHP-1,2% 100 0.667
71 0.156

40 . 0.177
" LDH-B2* 100 0.820
76 ' 0.180
sMDH-A12* 100 | | 0.990
40 » ' 0.010
sMDH-B1,2% 100 : -0.900
' 83 | » o 0.050
74 0.050

SMEP-2%* 100 10.980 .
75 | 0.020
PGM-1* 100 _ 0.717
Null : ‘ 0.283
PGM-2% 100 ' : 0.940
90 0.060
sSOD-1%* 100 0.780

152 0.220




TABLE 13

- Allele frequencies at the genetically variable loci in what appear to be three redband trout
collected from Wolf Creek. The sample also contained a single first generation hybrid
between redband and westslope cutthroat trout.

Locus Alleles Allele frequencies
SIDHP-1,2% 100 a 0.750
: 71 0.125
40 0.125
- LDH-B2* 100 : 0.500

76 0.500




TABLE 14 |
Allele frequencies at the genetically variable loci in samples from what appear to be three
redband trout populations in the Libby Creek drainage. The Ramsey Creek sample also
contained one post first generation hybrid between redband and westslope cutthroat trout
which was not included for the calculation of allele frequencies. N.S. = locus not
scoreable.

Sample and allele frequencies

TLocus Alleles Ramsey Libbv above Ramsey Poorman
IDDH* 100 1.000 1.000 | 0.980
C 150 - - ' 0.020
sIDHP-1,2% 100 0.675 " 0.560 N.S.
71 0.125 0.095
40 0.200 0.345
LDH-AI* 100 . 0.958 1.000 1.000
Null 0.042 - | -
LDH-B2* 100 0.708 © 0433 0280
76 0.292 0.533 0.720
24 - 0.033 ;
sMDH-BI,2* 100 1.000 0.992 0.970
83 - 0.008 _ 0.030
PEPA-1* 100 1.000 . 0.867 1.000
115 - - 0.133 - -
PGM-1* 100 1.000 0.592 | 1.000.
Null - 0.408 - - E
sSOD-1* 100 1.000 0983 " 0.980

152 . - 0.017 0.020




TABLE 15 o
Allele frequencies at the loci showing evidence of genetic variation in samples from
hybridized populations of redband and coastal rainbow trout collected from Libby Creek
between Big Cherry and Swamp (Libby) and L1bby Field Station Spring Creek (Spring)
in the Libby.Creek drainage.

Sample and allele frequencies

Locus Alleles Libb_y Spring
G3PDH-1* - 100 0.980 1.000
140 0.020 | -

bGLUA* 100 0.780 0.800
80 0220 0.180

70 - 0.020

IDDH* 100 0.920 0.940
150 | 0.080 0.060

sIDHP-1,2% 100 0.615 | 0.680
: 71 0.167 0.070
40 " 0.219 0.250

LDH-B2* 100 ' 0.760 0.640
76 » 0.240 0.360

sMDH-BI1,2* 100 0.970 0.920
125 - 0.010

95 - 0.010

83 0.030 0.060

SMEP-2% 100 ~1.000 0.980
75 - 0.020

PGM-1* 100 0.510 ) 0.717
Null 0.490 0.283

PGM-2%* 100 0.900 0.820
90 0.100 0.180

sSOD-1%* 100 0.880 0.840

152 0.120 0.160




: : - TABLE 16 _

Allele frequencies at the genetically variable loci in samples of 29 redband trout collected
from Bear Creek, six collected from Big Cherry Creek above Leigh (Leigh), 23 from Big
Cherry between Smearl and Deep (Smearl), 25 from Big Cherry below Deep (Deep), and
25 from Granite Creek. The Bear Creek sample also contained one first generation
hybrid between redband and westslope cutthroat trout. The Big Cherry Creek sample
above Leigh contained one post first generation hybrid between redband and westslope
cutthroat trout and the sample collected between Smearl and Deep two such fish. The
Big Cherry Creek sample above Leigh also contained 18 westslope cutthroat trout and
one such fish was present in the Granite Creek sample. NS=locus not scoreable in
sample.

Sample and allele frequencies

Locus Alleles Bear Leigh Smearl Deep Granite
CK-AI* 100 1.000 1.000 0.978 1.000 1.000
, . 75 - - 0.022 - , -
bGLUA;|< 100 1.000 1.000 0.804 0.940 0.980
80 - - 0.196 0.060 0.020
IDDH* 100 1.000 '1.000' 0.935 0.960 0.940 -
150 - - . 0.065 0.040 0.060
SIDHP-1,2* 100 0.618 NS 0.798 0.610 0.730
71 0.211 ' 0.131 0.250 0.220
40 0.171 0.071 0.140 0.050
. LDH-B2* 100 0362 0417 0674 0.540 0.260
C 76 - 0.638 0.583 0.326 0.460 0.740
sMDH—BI,Z* 100 1.000 1.000 0.989 ~1.000 0.990
125 - - 0.011 - _ -
83 - - - - 0.010
PEPA-1* 100 ~ 0.931 1.000 1.000 ~1.000 -1.000
115 0.069 - - - -
PGM-1* 100 0.413 1.000 1.000 1.000 0471
Null 0.587 - ' - - 0.529
PGM-2* 100 0.983 -1.000 0.783 0.980 1.000
110 0.017 - - - ~
90 - - 0.217 0.020 -
sSOD-1* 100 0.9.83 -0.917 | 0.957 “1.000 1.000

152 0.017 0.083 0.043 - -




TABLE 17
Allele frequencies at the diagnostic loci between rainbow and westslope cutthroat trout
analyzed in a sample collected from a hybridized population of these fishes in Pipe Creek
below the East Fork. At each locus, the allele characteristic of westslope cutthroat trout
is listed last. The allele frequencies at LDH-B2* and sSOD-1* corrected for
hybridization with westslope cutthroat trout further indicate hybridization between
redband and coastal rainbow trout has occurred in the population.

Locus Alleles Allele frequencies
SAAT-1% 100 0.860
200 0.140
CK-A2* 100 0.900
"84 : 0.100
GPLA* 100 | 0.860
92 0.140
IDDH* 100 - 0.880
: 40 , ' 0.120
 sIDHP-1* 100 - 0.360
71 : 0.300
40 0.180
86 0.160
| Average rainbow . 0.868
Average westslope | 0.132

Allele frequencies corrected for westslope cutthroat trout hybridization.

LDH-B2* 100 _ 0.470
76 : 0.530
sSOD-1* 100 0.862

151 : 0.138




TABLE 18
Allele frequencies at the loci showing evidence of genetic variation in 29 redband trout
collected from the East Fork Yaak River, 25 from Solo Joe Creek, 22 from Blacktail
Creek, and 25 from the Yaak River. The East Fork Yaak River sample also contained a
post first generation hybrid between redband and westslope cutthroat trout and the
Blacktail Creek sample two such fish and a first generation hybrid.

Sample and allele frequencies

Locus - Alleles Solo Joe E.F.Yaak Blacktail Yaak
bGLUA* 100 1.000 ' ~1.000 0.955 0.960
80 - -. _ 0.0_45 0.040
.LDH-B2* | 100 - 0.220 0.086 0.045 - 0.080
76 0.780 0914 0.955 0.920
sMDH-B1,2% - 100 1.000 1.000 1.000 0.980
74 - - - 0.020
PGM-2%* 100 1.000 1.000 0.977 1.000
90 - - : 0.023 -

sSOD-1* 100 1.000 1.000 - 1.000 0.960
: 152 - - - 0.040




October 10, 2003

Lee Brundin

Kootenai National Forest
Libby Ranger District
12577 Highway 37
Libby, MT 59923

Lee:

We have completed the protein electrophoretic analysis of the following trout samples collected
from streams in the Kootenai River drainage (Note samples are generally listed from upstream to

downstream)
Drainage and Stream TAN) RW) S Collected 'N
Fisher River } _ , _ '
" Syrup Creek 30 27 29NE% 92101 18 M
Richards Creek 29 28 17 SW % 9/21/01 . 20
Libby Creek | | 3 -
‘Bear Creek . 28 31" 19SE% 10/2/01 10
Big Cherry Drainage '
Horse Creek 29 31 6 SE Y4 9/4/01 15
Shaughnessy Creek 29 31 SNW % 9/4/01 15
Prospect Creek 30 31 32NW Y, 9/4/01 16
Flower Creek ' :
Flower Creek ? ? 17
South Fork Flower Creek 30 31 30NE % 9/24/01 16
Pipe Creek
East Fork Drainage
Deception Creek 34 31 2TNW Y 9/12/01 9
East Fork Pipe Creek 34 31 26 SW Y, 10/1/01 14
Beulah Creek 33 31 3SW Y% 9/12/01 .. 16
- Pipe Creek (upper) 33 31 16 SW Y4 9/25/01 - 14
Pipe Creek (-lewef)—— 32 31 5NE % 9/4/01 13
Mmmcj!.w By \.\\)Q

Lol



Drainage and Stream ' T(N) RW) S Collected N

Quartz Creek
Hemlock Creek 33 32 10SW Y 9/13/01 15
Flattail Creek tributary 33 32 14 NE Y 9/25/01 17
Flattail Creek _ 33 32 ISNEY = 9/13/01 11
Lost Fork (upper) 33 32 29 NE % 9/13/01 19
Lost Fork (lower) 33 32 23SW 9/13/01 8
Big Foot Creek 33 32 35NW Y 9/13/01 19
Seventeen Mile Creek 33 32 35 ? 4
Quartz Creek 32 32 14 NW Y4 9/25/01 18

Unlabeled Sample - ? ?7 19

Horizontal starch gel electrophoresis was used to determine each fish’s genetic characteristics at
43 loci (genes) coding for proteins in muscle, liver, or eye tissue (Table 1). At some of these
loci, westslope cutthroat trout, Oncorhynchus clarki lewisi, and rainbow trout, O. mykiss, rarely

share alleles (form of a gene) in common (Table 2). Loci at which such fixed genetic differences
exist between taxa are commonly termed diagnostic loci because the alleles detected at them can -
help to determine whether a sample came from a non-hybridized population of one of these '

* fishes or a population in which hybridization between two or all three of them has or is
-occurring. ' :

Allele frequencies at LDH-B2* and sSOD-1* also differentiate Columbia River redband trout -
(redband), O.m. gairdneri, and coastal rainbow trout, O.m. irideus. Redband trout, or those
native to the Fraser and Columbia River drainages east of the Cascade Mountain crest up to
barrier falls on the Pend Oreille, Spokane, Snake, and Kootenai Rivers (Behnke 1992) usually
possess the LDH-B2*76 allele at a frequency greater than 0.250 and the sSOD-1*152 allele at a
frequency less than 0.100 (Knudsen et al. 2002). In contrast, coastal rainbow trout or those
native to waters west of the Sierra Nevada and Cascade Range crest in the continental United
States (Behnke 1992), usually possess LDH-B2*76 at a frequency less than 0.100 and sSOD-
1*152 at a frequency greater than 0.150 (Knudsen et al. 2002). Allele frequencies at these loci,
therefore, can help determine whether redband, coastal rainbow trout, or both had a genetic
contribution to a population.

Fisher River drainage

The fish in the sample from Syrup Creek had genetic characteristics highly typical of redband.
trout (Table 3). This population, therefore, appears to be non-hybridized redband trout. With the
sample size of 18, however, we can only reasonably exclude the possibility the population may
be slightly hybridized with Yellowstone cutthroat trout. Although this population may be
slightly hybridized with westslope cutthroat or coastal rainbow trout, conservatively it should be
considered redband unless future data indicate otherwise.



The Richards Creek sample had allele frequencies at LDH-B2* and sSOD-1* intermediate to
those characteristics of redband and coastal rainbow trout. (Table 4). Thus, this appears to be a
hybridized population of redband and coastal rainbow trout.

The Richards Creek sample also contained one fish that was heterozygous for alleles
characteristic of westslope cutthroat and rainbow trout at three of the five diagnostic loci

analyzed between these fishes (note this individual was not included in the above analysis). This
population, therefore, also contains some fish of recent hybrid origin with westslope cutthroat
trout.

Libby Creek drainage

g S ae

J/ Allele frequencles at LDH BZ* were mtermedlate to those characteristics of redband and coastal
J_/" rainbow trout in the Bear Creek sample (Table 3). In contrast, allele frequencies at sSOD-1*in
/ the sample were highly characteristic of redband trout (Table 3). The status of this population,

-+ therefore, is somewhat uncertain. It could be redband trout with unusual genetic characteristics
or it could be a hybridized population of redband and coastal rainbow trout. In this situation, we /
strongly favor the former interpretation because previous analysis of fish collected further down
the Bear Creek drainage indicated them to be redband trout (Leary 2003), and no lakes that _
potentlally may contam non—natlve trout ex1st in the dramage above the present sample e

The Shaughnessy Creek sample contamed allelcs charactenstxc of both westslope cutthroat and
rainbow trout at three of the five diagnostic loci analyzed between these fishes (Table 5). The
rainbow trout alleles appear to be randomly distributed among the fish in the sample indicating it -
came from a hybrid swarm between westslope cutthroat and rainbow trout in which essentially

all fish are of hybrid origin. The proportion of rainbow trout alleles in the population is too

small to allow for a reasonable assessment of whether they originated from redband coastal
rainbow trout, or both fishes.

Alleles characteristic of both westslope cutthroat and rainbow trout were detected at all the
.diagnostic loci analyzed between these fishes in the Horse Creek sample (Table 5). In contrast to
the Shaughnessy Creek sample, the rainbow trout alleles do not appear to be randomly
distributed among the fish in this sample. Rather, four fish appeared to be non-hybridized
westslope cutthroat trout, one non-hybridized rainbow trout, and the remaining ten were
definitely of hybrid origin. Although the population does contain some non-hybridized
individuals, from a management perspective it probably should be considered hybridized since
the majority of individuals are of hybrid origin.

The non-hybridized rainbow trout in the sample was a LDH-B2* 100/76 heterozygote and a
sSOD-1* 100 homozygote. This multiple locus genotype is much more characteristic of redband -
than coastal rainbow trout. Thus, we conclude this fish most likely was a redband trout.

In order to determine whether redband, coastal rainbow trout, or both fishes had a genetic
contribution to theshybridized fish in Horse Creek, the allele frequencies at LDH-B2* and sSOD-
1* have to be corrected for the westslope cutthroat trout genetic contribution. Since LDH-B2*76
and sSOD-1* 152 are usually not present in westslope cutthroat trout populations, the frequency



of these alleles in the rainbow trout genetic contribution to the hybridized fish is the observed
frequency divided by the average rainbow trout genetic contribution. The corrected LDH-B2*76
allele frequency of 0.202 is intermediate to those characteristic of redband and coastal rainbow
trout. The absence of sSOD-1* 152 from the hybridized fish is characteristic of redband trout.
Thus, overall the results suggest that both redband and coastal rainbow trout have hybridized
with westslope cutthroat trout and each other in Horse Creek.

All loci analyzed in the Prospect Creek sample were invariant for alleles characteristic of
westslope cutthroat trout. Although we cannot reasonably exclude the possibility this population
may be slightly hybridized with redband, coastal rainbow trout, or both because only 16 fish
were collected, since it appears to be non-hybridized westslope cutthroat trout the conservatlve
approach would be to consider it as such unless future data indicate otherwise.

Flower Creek drainage

- Alleles characteristic of both westslope cutthroat and rainbow trout were detected at three of the. -
- four diagnostic loci analyzed between these fishes in the sample from South Fork Flower Creek
(Table 5). The alleles appear to ‘be randomly distributed among the fish in the sample indicating
the population to be a hybrid swarm between westslope cutthroat and rainbow trout in which
essentially all fish are of hybrid origin. Like the Shaughnessy Creek population, the proportion

of rainbow trout alleles in this hybrid swarm is too small to allow for a reasonable assessment of
whether redband, coastal rambow trout, or both had hybndlzed with the westslope cutthroat

trout.

In the Flower Creek sample, one fish was heterozygous for alleles characteristic of both
westslope cutthroat and rainbow trout at all diagnostic loci analyzed between these fishes
indicating it was a first generation hybrid. Another fish was heterozygous at three diagnostic loci
and homozygous for rainbow trout alleles at the other two suggesting it was a backcross between
a first generation hybrid and rainbow trout. Both these hybrid individuals were LDH-B2* 100/76
heterozygotes, suggesting they were produced from redband trout. The remaining 15 fish in the
sample possessed alleles characteristic of only westslope cutthroat trout at all the loci analyzed
(Table 6). At the time of sampling, therefore, the portion of Flower Creek sampled appears to
mainly have been inhabited by non-hybridized westslope cutthroat trout and a relatively small
proportion of recent hybrids between westslope cutthroat and redband trout.

Pipe Creek drainage

The Deception Creek and East Fork Pipe Creek samples possessed alleles characteristic of both
westslope and Yellowstone cutthroat trout at all the diagnostic loci between these fishes that
were analyzed (Table7). The Yellowstone cutthroat trout alleles were randomly distributed
among the fish in hoth samples. Deception Creek and East Fork Pipe Creek, therefore, almost
undoubtedly contain a hybrid swarm between westslope and Yellowstone cutthroat trout in
which essentially all fish are of hybrid origin.



Alleles characteristic of only westslope cutthroat trout were detected at all the loci analyzed in
the Beulah Creek sample (Table 6). This population, therefore, appears to be non-hybridized
westslope cutthroat trout.

AH loci analvzed in the upper Plpe Creek cample were invariant for-alleles nhqraﬂ%nst‘c quI‘u_y

westslope cutthroat. Thus, this portion of Pipe Creek also appears to be inhabited by westslope
cutthroat trout.

In contrast to the above results, alleles characteristic of both westslope cutthroat and rainbow
trout were detected at all the diagnostic loci analyzed between these fishes in the lower Pipe
Creck sample (Table 5). The sample contained 12 fish definitely of hybrid origin between
westslope cutthroat and rainbow trout and one fish that possessed alleles characteristic of only
rainbow trout at all loci analyzed. The latter fish was an LDH-B2*76 homozygote and an sSOD-
1* 152/100 heterozygote. The former genotype is highly characteristic of redband trout while
- the latter genotype is much more characteristic of coastal rainbow trout. This fish, therefore, is

- likely of redband and coastal rainbow trout hybrid origin. This portion of Pipe Creek, therefore,

appears to contain a hybnd swarm between westslope cuithroat, redband, and coastal rainbow.

trout. : :

+- " Quartz Creek drainage

Alleles characteristic of only westslope cutthroat trout were detected at all the loci analyzed in
the Hemlock Creek, Flattail Creek tributary, Flattail Creek, upper and lower Lost Fork Creek,

~ Big Foot Creek, Seventeen Mile Creek and Quartz Creek samples (Table 6). All these creeks
therefore, appear to contain non-hybridized westslope cutthroat trout populations.

. Unla‘beled sample

The sample of unknown origin contained alleles characteristic of both westslope cutthroat and
rainbow trout at all the diagnostic loci analyzed between these fishes (Table 5). The rainbow
trout alleles appear to be randomly distributed among the fish in the sample. Furthermore, the
LDH-B2*76 frequency of 0.117 corrected for hybridization is intermediate to those characteristic
of redband and coastal rainbow trout. This sample, therefore, aimost undoubtedly came from a
hybrid swarm between westslope cutthroat, redband, and coastal rainbow trout.

Sincerely,

~ ;
Sl S R

Robb Leary
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- TaBLE ] _
Erzymes and loci examined. Tissues: E = eye, L = liver, M = muscle.

Enzyme Loci Tissue
Adenylate kinase AK-1% AK-2* M
Alcohol dehydrogenase ADH* | L
Aspartate aminotransferase SAAT-1* s44T-2" L
SAAT-3,4* | M
Creatine kinase CKAl® CA2s M
Dipeptidase | »_ | PEPA:I® PEPA-2” E
Glycosg-é;phosphate isomerase  GPLA® GPLBI® GPLBZ* M |
Glyceraldehyde-s-éhos@ha:e &eﬁydrogenase GAPDH-3* GAPDH-4* Ok
Glycerol-3-phosphate dehydrogenase G3PDH-1* G3PDH-2* L
N-acetyl-beta-glucosaminidase bGLUA* | L
lditol dehydrogenase _ . IDDH* L
Isocitrate dehydrogenase mIDHP-1* mIDHP-2* ' M
sIDEHP-1.2* o L



TABLE | — continued

¥eozyme

Tissue

Loci
Lactate dehydrogenase LDH-AI* LDH-A2* M
LDH-BI* LDH-B2* LDH-C* E
Malate dehydrogenase sMDH-A1,2* L
sMDH-B1,2* M
Malic enzyme mMEP-2* M
sMEP-1,2* L
Phosphoglucomutﬁﬁé PGM-1* PGM-2* M _
| | PGM-Ir* L
7 E
Phosphogluconate dehydrogenase PGDH* M
Superoxide dismutase sSOD-1* L
Tripeptide aminopeptidase PEPB* E. .
Xanthine dehydrogenase XDH* L







TABLE 2
Alleles at the diagnostic loci that differentiate westslope cutthroat trout and rainbow
trout, westslope cutthroat and Yellowstone cutthroat trout, or rainbow and Yellowstone
cutthreat trout. When more than one allele exists at a locus within a taxon, the most
common allele is listed first.

Locus ‘Taxa and charactenstc alleles
- Westslope " Rainbow
SAAT-1* 200, 250 100
CK-A2* 84 _ 100,75
GPI-A* 92, 100 100
IDDH* 40, 100 100, 200, 40
SIDHP-1* 86, 71 100,114, 71,40
Westslope Yellowstone
SAAT-1* 200, 250 . 165
GPI-A* 92,100 100
IDDH* 40, 100 100
mIDHP-1* 100 -75
3 . ;IDHP-I* ' 86,71 71 -
SMEP-1* 100, 70 90
SMEP-2* . 100 110
PEPA-1* 100 - 101
PEPB* 100 135
PGM-]1* 100, 110, null null
Rainbow Yellowstone

* SAAT-1* 100 165

- CK-A2* 100, 75 - 84
mIDHP-] * 100 : -75
sIDHP-[* 100, 114, 71, 40 71
SMEP-]1* 100 90
SMEP-2* 100, 75 110
PEPA-1# 100, 115 101
PEPB* 100, 120 135
PGM-1* 100, 110, null null

M



Table 3

Allele frequencies at the loci showing evidence of genetic variation in samples from what appear
to be redband trout populations. NA= locus not analyzed in sample.

Sample and allele frequencies

~

Locus _Alleles Syrup Bear
bGLUA* 100 0.778 1,000
70 0222 i
IDDH* | 100 1.000 0.950
200 . 0.050
sIDHP-1,2* 100 0.500 NA -
| 71 0.347 :
40 0.153
LDH-B2* 100 0361 - 0.850
S 76 0639 0.150
sMDH-BI,2* 100 0958 1.000
83 0.042 ]
SMEP-2% . 100 © 0917 1.000
75 0.083 -
PGM-1* 100 0.591 0.368
null 0.409 0.632




Table 4

Allele frequencies at the loci showing evidence of genetic variation in a sample from a
hybridized population of redband and coastal rainbow trout in Richards Creek.

Locus Alleles Allele Frequencies
bGLUA* 100 0.816
| 70 0.184
LDH-B2* 100 0.882
76 0.118
SMDH-A12*% 100 0.961
40 0.039
sMDH-BI.2* 100 0.868
» 83 0.132
SMEP-2* 100 0.895
- 75 0.105
. PEPB* 100 0895
| 120 0.105
PGM-1* 100 0.603
null 0.397
PGM-2* 100 0.868
90 0.132
sSOD-1* 100 0.895

152 0.105




- Table 5

Allele frequencies at the diagnostic loci between westslope cutthroat and rainbow trout analyzed
in samples from hybridization populations of these fishes. At each locus, the allele characteristic

of westslope cutthroat trout is listed first. NA as in Table 3.

Sample and Allele Frequencies

Locus Alleles Shaugnessy Horse S.F.Flower LowerPipe Unknown
SAAT-I* 200 0933 0767 0.969 0.500  0.947
' 100 0.067 0.233 0.031 0.500 0.053
CK-A2* 100 1.000 0.800  0.969 0.577 0.921
84 - 0.200 0.031 0.423 0.079

GPI-A* 92 0.933 0.643 0.969 0.462 0.842
| 100 0.067 0.357 0.031 0.538 0.158
IDDH* -~ 40 1.000 0.821 1.000 0577  0.889
: 100 - - 0179 - 0.423 0.111
sIDHP-1* 86 0967  0.728 NA NA NA

- 100 0.033 0.272 :

* Average westslope 0967 - 0752 0977 . 0529 . 0900
Average rainbow 0.033 0.248 0.023 0.471 0.100




Table 6 |

V)

Allele frequencies at the loci showing evidence of genetic variation in samples from what appear
to be non-hybridized westslope cutthroat trout populations

Sample and allele frequencies

Locus Allele Flower Beulah Hemlock Flattail trib. Flattail

bGLUA* 100 0.900 1.000 0.833 1.000 0.773

90 0.100 - 0.167 - 0.227

sMDH-B1,2 » 1 00 1.000 1.000 0.967 1.000 1.000
125 - - 0.033 - -

LDH-BI1* 100 1.000 1.000 1.000 0.353 0.864

60 - - - 0.647 0.136

LDH-B2¥* _ J 00 ~1.000 1.000 1.000 1.000 1.000
112 - - - - -

PEPA-1* 100 1.000 1.000 1.000 1.000 1.000
115 - ] L i )

" PGM-2* 100 1000 0969 0900 - 1.000 .  1.000
- 8 - 0.031  0.100 - -




Table 6 — continued

Sample and allele frequencies

Locus Alleles Lost Fork Big Foot  Seventeen Quartz
Upp\n. Fower

bGLUA* 100 1.000  0.875 1.000 0.750 0.861

90 - 0.125 - 0.250 0.139

sMDH-B1,2* 100 0.882 0.875 1.000 1.000 1.000
125 0.118 0.125 - - . -

LDH-BI1* 100 1.000 1.000 1.000 ~ 1.000 1.000
60 - - - - -

LDH-B2* 100 1.000 0.813 1.000 11.000 1.000
: 112 - - 0.188 - - -

PEPA-1* 100 1.000 1.000 0.974 1.000 1.000
85 - - 0.026 - -

PGM-2* 100 1.000 1.000 1.000 0.875 1.000

85 - - - - 0.125 -



Table 7

Allele frequencies at the diagnostic loci analyzed between westslope and Yellowstone cutthroat
in samples from hybridized populations of these fishes. At each locus, the allele characteristic of
westslope cutthroat trout is listed first. '

Sample and allele frequencies

Locus Alleles Deception East Fork Pipe
SAAT-1* 200 0.611 .0.786
- : 165 0.389 0.214
GPLA* 92 0.722 0.750
100 0278 0.250
IDDH* 40 0.500 0.571
100 0.500 0.429
mIDHP-1* 100 0.778 0464 E
-75 0.222 0.536
SMEP-]* 100 0.667 0.571
‘ 90 0.333 0.429
SMEP-2* 100 0.750 0.679
110 0250 0.321
PEPA-1* 100 0.500 0.536
101 0.500 0.464
PEPB* 100 0.833 . 0.607
135 0.167 0.393
Average westslope 0.670 0.621
Average Yellowstone . 0.330 - 0.380




Westslope Cutthroat Trout Genetics

Sample #  Date Collector : #Fish  River Mile | % Count

17010103 Yaak

Trib to Yaak River
231 9/15/1987 HUSTON, JOE . 30 4.02

Trib to South Fork Yaak River

541 9/5/1991 PERKINSON, DOUG 25 5.17

Trib to Out-of-state

517 8/21/1991 HUSTON, JOE 25 1.75

228 9/1/1987 HUSTON, JOE 26 0.25

633  7/21/1992  PERKINSON,DOUG 25 0.6

634 7/21/1992 PERKINSON, DOUG 25 4.26

Trib.to East Fork Yaak River

171 - 7/19/1986 HUSTON, JOE 24 0.92

562 9/18/1991 PERKINSON, DOUG 25 1.59

229 9/15/1987 HUSTON, JOE 22 5.1

Thursday, October 17, 2002 _ Page 1 of 5



Sample #  Date Collector # Fish  River Mile % Count

230  9/15/1987  HUSTON, JOE T 2 537

521 8/22/1991 HUSTON, JOE 6 0.82

564 9/18/1991 PERKINSON, DOUG 25 2.48

Trib to West Fork Yaak River
522 8/22/1991 PERKINSON, DOUG } 26 0.32

Trib to West Fork Yaak River

524 8/23/1991 PERKINSON, DOUG 19 1.22

551 9/11/1991 PERKINSON, DOUG 27 4.13

553 9/13/1991 PERKINSON, bOUG 24 0.95

558 9/16/1991 PERKINSON, DOUG 25 0.37

1048 10/20/1994 PERKINSON, DOUG 10 + 3.6

1071 7/10/1995 PERKINSON, DOUG 28 ' 3.08
Trib to Feeder Creek .

1638 5/24/1995 PERKINSON, DOUG 37 0

Trib to Yaak River

Thursday, October 17, 2002 o . Page 2 of 5



Sample #  Date Collector #Fish  River Mile % Count

523 8/22/1991 PERKINSON, DOUG 7 0.89

554 9/13/1991 PERKINSON, DOUG 25 0.5

1669 7/28/1992 HUSTON, JOE . 10 0

1715 7/7/1992 LEARY, ROBB 12 0

1659 7/28/1992 PERKINSON, DouaG 19 ) 0

556 9/16/1991 PERKINSON, DOUG 25 - 0.89

235 0/9/1987 _ HUSTON, JOE 6 1.89
538 9/5/1991  PERKINSON, DOUG

539 9/5/1991 PERKINSON, DOUG

540 9/5/1991 HUSTON, JOE 26 1.44

560 9/17/1991 PERKINSON, DOUG 25 0.92

Thursday, October 17, 2002 Page 3 of 5



Sample #  Date Collector #Fish  River Mile % - Count

561 9/17/1991 PERKINSON, bouG 25 3.65

% G
Trib to Yaak River
225 9/1/1987  HUSTON, JOE 26 0.24

226 9/1/1987 HUSTON, JOE

Trib to East Fork Yaak River
449 9/19/1990  HUSTON, JOE 27 0.96

Trib to Meadow Creek
557 9/16/1991 PERKINSON, DOUG 25 2.3

Trib to Yaak River
134 '9/26/1984 HUSTON, JOE 10 0.2

549 9/9/1991 PERKINSON, DOUG 26 5.23

550 9/11/1991 PERKINSON, DOUG - 25 0.57

Trib to Vinal Creek
452 9/20/1990 PERKINSON, DOUG 27 13

598 9/9/1991 HUSTON, JOE

Trib to Yaak River
563 9/18/1991 HUSTON, JOE 12 0.46

Thursday, October 17, 2002 Page 4 of 5



Sample #  Date Collector #Fish  River Mile % Count

Trib to NO DOWNLINK
1636 7/6/1995  PERKINSON, DOUG 6 o

1697 9/18/1994 PERKINSON, DOUG 9 0

Trib to Yaak River
227 9/1/1987 HUSTON, JOE 3 4.36

545 9/6/1991 _ PERKINSON, DOUG 25 033

555 ‘ 9/16/1991 HUSTON, JOE 25 4.68

Trib to Kootenai Rivér

968 8/1/1994 HUSTON, JOE 28 29.78

1074 8/4/1995 PERKINSON, DOUG

Thursday, October 17, 2002 Page 5of 5



MESSAGE SCAN -
Biologists
From: Douglas Perkinson:RO1F14A. -
Postmark: Dec 02,91 1:49 PM Delivered: Dec 02,91 1:52 PM

Subject: Sénsitive Fish Sampling, 1991

Comments:
attached documents the samples taken in 1991. I will send a signed

hardcopy to the Rangérs for your files.




R

United States  Forest Kootenai NF 506 US Highway 2 West
Department of Service Libby, MT 59923
Agriculture .

Reply To: 2670 TES Mgmt Date: 2 December 1991

Subject: Sensitive Fish Sampling, 1991

To: District Rangers ' ‘ : R

- The following list of streams were sampled during the 1991 field season by
myself and assistants, or by the Montana Natural Heritage Program under a
challenge cost-share agreement with the Kootenai National :Forest:. In all cases
the objective was to determine the distribution and'relative abundance of
sensitive fish populations in our Forest waters. In all ‘cases the challenge
cost-share funds were used to pay for non-USFS work (sampling, genetics,
literature searches, etc.) - the $.0. and District's involvement in these
surveys used contributed P&M funds from general fish program management, or
other program funds.when a non-Biologist wanted some{OJT.

When the sampling revealed the presence of trout that appeared to be either
Redband, Westslope cutthroat, or Bull trout we kept a 25 fish sample for
genetic testing by the University of Montana (challenge cost-share agreement).
When the sampling found sculpins in a stream, we' generally kept a sample of 5
fish for confirmation of our field classification to species (either Torrent or
Shorthead). Prior to April 15 of 1992 we will receive a formal report from the
University of Montana, and the Montana Natural Heritage Program, on the final
results of this year"s sampling. I will forward a copy of each report to you
at that time. Please extend my thanks to your employees that assisted our
effort this past year. '

td

Cabinet District

WhitePine Creek * - T23N R32W S$28 cutthroat
South Fork, Marten Creek - T24N R33W S11 cutthroat
South Fork, Bull River - T28N R33W S14 bull

Sculpin samples (incomplete list)
Beaver Creek

WhitePine Creek

Marten Creek

Elk Creek -

Blue Creek

Bull River

. Rock Creek

Vermillion River




—

Fisher River District

§§§Silver Butte - Fisher River % - T26N R30W S36 cutthroat/rainbow

Sculpin samples (incomplete list) ]
Silver Butte - Fisher River

Pleasant Valley - Fisher River

Cripple Horse Creek

FiveMile Creek

Bristow Creek

Rexford District

Sculpin samples (incomplete list) - : |
TenMile Creek \
Sutton Creek
Pinkham Creek
Tobacco River .
'Boulqer Creek \
Big Creek

Fortine District

Wigwam River drainage (in Canada) ** bull

Sculpin samples (1ncomp1ete list)
Tobacco River N

Grave. “reek

Fortine Creek

Sunday Creek - Stillwater-.River -

:Libby District’

Bear Creek - T28N R31W S15 cutthroat/rainbow § =
Little Cherry Creek - T28N R31W S$24 cutthroat/rainbow
Poorman Creék - T28N R31W S25 cutthroat/ralnbow,—""’—_—_ﬂ—f”
Ramsey Creek - T28N R31W S36 cutthroat/rainbow. |
Upper Libby Creek - T27N R31W SO01 cutthroat/rainbow & §#
Midas Creek - T28N S30W S31 cutthroat/rainbow

Lower Libby Creek - T28N S30W S09 cutthroat/rainbow

-~

note: trout sample was a composite of 45 fish
from all seven streams for the MONTANORE project

Quartz Creek - T32N R32W S35 bull

—e— i ompiete TisTt) T T
L1b y Cree £¥k> Big Cherry Creek

Cedar Creek Granlte Creek
Quartz Creek ¥#*
Pipe Creek




Three Rivers Distriét

East Fork Yaak River - T37N R29W $§32

redband

Caribou Creek - T37N R30W S14 no fish present

Hudson Creek - T36N R30W S05

Cyclone Creek - T35/34N R33W
4th of July Creek - T34N R33W
Independence Creek - T34N R33
Wampoo Creek - T33N R33W S04/
South Fork Yaak - T35N R32W S

T35N R31/32

. T34N R31W S

Fowler Creek - T35N:R31W S18
Clay Creek - T35N R32W S36 (o

Sculpin samples (incomplete 1

no fish present!

Blacktail Creek - T37N R30W S17 redband
North Fork Yaak ** - in Canada redband
Boyd Creek - T37N R32W SOl cutthroat
KooKoo Creek - T37N R31W S17 cutthroat :
West Fork Yaak - T37N R32W S35 cutthroat (not enough fish to sample)
T37N R32W S06 cutthroat
T37N R33W S22/27 cutthroat
Garver Creek - T37N R32W S18 cutthroat
French Creek - T37N R32W S35 cutthroat
Vinal Creek - T36N R31W S23 cutthroat/rainbow }
Yodkin Creek - T36N R31W S23 cutthroat
. Cool Creek - T35N R32W S08/09 no fish present
Pheasant Creek - T35N R33W S11/12 cutthroat
Pete Creek - T37N R33W S36 cutthroat
o T36N R33/32W S13/18 cutthroat {
Spread Creek - T36N R34W S03 no fish present
T36N R33W S19 cutthroat
T35N R33W SO3 cutthroat/rainbow
Hellroaring Creek - T36N R34W S35 cutthroat
T35N R33W S19/18 cutthroat/rainbow
Meadow Creek - T35N R34W S13 cutthroat
: T35N R34W S22 cutthroat
T35N R33W S19 cutthroat/rainbow
RedTop Creek - T35N R33W S$31 cutthroat/rainbow
T35N R34W S11 cutthroat

832/06 cutthroat/rainbow
$20/30 cutthroat
W 815/22 cutthroat
05 cutthroat/rainbow
01/02 cutthroat/rainbow (not enough
' fish to sample)

W S18/13 (only Brook trout present)
08 (only Brook trout present)

(only Brook trout present)
nly Brook trout present)

ist)

East Fork Yaak

Basin Creek

North Fork Yaak

West Fork Yaak

Vinal Creek

Yaak River (upper ford)
Beaver Creek

17-mile Creek

Yaak River #*¥* (Hwy 2)
0'Brien Creek
Callahan Creek

Lake Creek

Stanley Creek

—SoutirFork—Yaak .
Pete Creek

Pheasant Creek

Meadow Creek

Yaak River (sylvanite)



Of the samples taken in 1991, I expect something on the order of three new
Sensitive redband trout populations (Blacktail, Boyd and KooKoo); five new
ég? Sensitive Westslope cutthroat populations (French, Upper Spread, Hellroaring,

Meadow, and.Whitepine); and two new Sensitive Bull trout populations (Wigwam
and South Fork Bull). The problem of course is that we cannot identify truly
sensitive fish populations (less than 2 percent hybridization) without a
destructive genetic test - a field exam is not definitive.

The sculpin work in 1991 should reveal that nearly every tributary to the
Kootenai River is a Sensitive torrent sculpin watershed except for a few rare;
barriered watersheds like the Yaak and upper Libby Creek (these have Slimy
sculpins, non-sensitive). At the time of sampling it appeared as though nearly
all Clark Fork River tributaries were occupied by Slimy sculpins, but the
physical characteristics of the fish may prove them to be intermediate between
. slimy, mottled and shorthead sculpins with no clear‘ideagwhether they are
hybrids, common or semsitive sculpins. This unfortunate ‘confusion would be the
consequence of precious little sculpin research work in the U.S. that we could
use to resolve the issue. '

In 1992, assuming funding of challenge cost-share is{approximately as in FY91,
I plan to sample around ten additional watersheds on D4 for redband, cutthroat
and bull trout, ten additional watersheds on D7 for cutthroat and bull trout,
and around ten watersheds on the remainder of the Forest for cutthroat. The
priorities in the trout sampling will be to document the fish status for the
Big Creek FEIS, the Checkerboard Exchange FEIS, ‘the ASARCO Rock Creek DEIS,
high-profile timber sale EA's, and then general fish recon surveys. Unless -
funding is a bit better than expected, no sculpin work except a hybridization
(genetics) study is planned, other than an occasional recon exam as I sample
for trout. s -

/s/ -

R. Douglas Perkinson
Forest Fisheries Biologist

* collected by Montana Department of Fish, Wildlife and Parks
*% collected by Canadian Ministry of the Environment personnel
*¥% 25-sculpin sample for hybridization study




Protocol for collecting genetic samples

FIN CLIPS (PINE or Micro-satellite)

a2

Use fin rays
Preserve a piece of fin about 1/z the size of a paper hole punch
Collect 30 samples per stream (less than 30 and statistics suffer) up to 50 samples
Collect 6 samples from 5 different sites in the stream (2-5 habitat units apart)
Collect fish at least 1+ older if possible and a range of ages
4: Preserve the fins in leak-proof vials
~ Label the vial with a 4-letter ID and a sequentxal number
' Example: Libby Creek above Libby Falls might be LCAF-01.. LCAD-30
Write the ID number on a slip of rite-n-rain (pencil) also.
Use ID number as a guide, fill out the sample form with. legal description, ID
'numbe'r, species, length, weight, date.
8: These are sent to Paul Spruell (bull trout) or Kathy Knudsen (rainbow/cutthroat)
WHOLE FISH (Allozyme)
1: Take a cooler filled with ice and saran wrap for each individual fish and 1 gallon
zip-locs for entire sample.
2 ‘Collect 25 samples per stream (less than 25 and statistics suffer) up to 50 samples
Collect S samples from 5 different sites in the stream (2-5 habitat units apart)
Collect fish at least 1+ older if possible and a range of ages
3: Write the ID number on a slip of rite-n-rain (pencil). :
4: Wrap fish individually in saran wrap with ID number put all sample in larger zip
locs
S: Use ID number as a guide, fill out the sample form with legal descrlptlon ID
number, species, length, weight, date.
6: Make sure to freeze as soon as possnble and sent to Lab at UM as quxckly as possible
7: These are sent to Robb Leary



MEMORANDOM
February 5, 2001

- TO: MFWP Regional Genetic Contacts (Mike Hensler, Mark Délera’y, Region
1; Ladd Knotek, Region 2; Lee Nelson, Region 3; Anne Tews, Region 4,
Ken Frazer, Region 5)

FROM: John K. Wenburg, Wild Trout and Salmon Genetics Laboratory

SUBJECT: Genetic Analysis at the University of Montana: This memorandum is to
serve as a follow up to the discussions at the recent AFS meeting in Butte
based on the letter I sent out to the regional contacts in January. I have
incorporated some changes here, based on those discussions.

The following appliés to all genetic samples submitted to our lab for DNA analysis:

Fin clip (PINEs and microsatellites) submission:

We will only be accepting samples that are prioritized for the current contract year (July
1%, 2000 — June 30%, 2001). Samples must all be submitted with the standardized sample
form that has been developed for this purpose. This form will soon be distributed to each
region. The form must be filled out completely. Samples submitted without this form,
with partially completed forms, or those that are not listed on the prioritization list for a
region that year will be returned. Regions should retain any samples collected that will
be archived or submitted for analysis in future years. The samples should be kept in
.alcohol and efforts should be taken to assure it does not evaporate, as dry tissue is
recalcitrant to DNA extraction. To these ends, it is advisable to store individual tubes in
an upright position and not left randomly distributed in a baggie. Samples should also be
checked occasionally (e.g., every few months) to ensure they are continually immersed in

alcohol, which should be added if necessary. Samples should be protected from direct
sunlight.

Individuals within samples should be given unique sequential numbers (i.e., 1,2, 3...).
This number along with the creek name is all that needs to be provided to us (along with
the completed sample form). We do not need copies of the data sheets, maps, etc. The
collecting biologists should keep all additional information and we will contact them
directly to request further information when necessary.

We have all the samples for the current contract year. No additional samples will be
accepted until we have coordinated the submission of next year’s samples.

I'have returned the large backlog of samples to the designated contact for each region to
redistribute to the collecting biologist. These samples can be resubmitted and prioritized
in future years with completed sample forms as each region sees fit. This will allow the
biologists that collected and know the most about the samples to properly complete the



sémple forms, cull the samples as necessary, and submit them in future years with the
appropriate prioritization scheme. '

Starting next year, each regional contact should submit to me a list of all samples to be
analyzed on that year’s budget, prior to submission of any samples. Each sample should
be numbered sequentially in order of importance within each region to help us to
complete the analyses in the most efficient order.

Some of the returned samples may have been designated for analysis from additional
funding sources or budgets, although I attempted to keep those for which I had sufficient
information. Arrangement for resubmission of these and all other samples that are
not from the base FWP budget should be made with me prior to submission. Ken
McDonald will coordinate which samples will be analyzed for each funding source. This
will not delay analysis, but instead will ensure proper coordination of projects and

samples. I will coordinate sample priorities with Ken for the samples for each additional
funding source.

Whole fish submission (allozymes):

In general, the details given above pertain to whole fish samples as well as fin clips. In
addition, due to space constraints and freezing requirements, before submitting allozyme
samples, you must confirm through Robb Leary (406-243-5503) or myself that 1) there
will be somebody in the lab to receive the samples on the day they are sent, 2) we have

the required freezer space available, and 3) the samples being submitted have been
prioritized on a current budget.

Sample sizes:

As noted above, whenever possible, sample sizes of at least 25 individuals should be
submitted. With smaller sample sizes we have low statistical power to detect
hybridization or to determine if samples can be pooled as one population. Using the six
diagnostic PINE markers we have identified between westslope cutthroat trout and
rainbow trout, 25 individuals are required in order to have a 95% chance of detecting 1%
hybridization. With sample sizes below 25, the power of detection drops of rapidly,
being only 70% with sample sizes of 10. With samples containing less than 25 fish, our
estimates are very rough; reporting them in MRIS may be misleading.

For example, if 5 groups of 5 fish are collected at short intervals in a creek and submitted
as 5 samples, they will be reported in MRIS as 5 separate entities. The power to detect
1% hybridization for each will only be 45%. However, if these fish are submitted as one
sample of 235, the results will appear for one sample of 25 in MRIS with a 95% chance to
detect 1% hybridization. Furthermore, with sample sizes of 5 we cannot perform
statistically significant tests for homogeneity between these small samples to test if they
belong to the same population. Collections should be split up into separate sample
submissions only if there are reasons to suspect they are different populations (e.g.,
barriers present) and every effort should be made to increase the samples sizes to 25 for



each putative population. There is a large dose. of professional judgment that must be
made on the part of the collecting biologists to determine what samples likely come from
different populations; we cannot always determine this genetically.

If there is a need to distinguish between smaller sections within a larger sample, this
information can be given in the comment section of the sample form by reference to the
numbers designated for fish in each section (i.e., 1-15 section 1; 15-30 section 2, etc.). If
we find genetically that there is then an obvious area where hybridization starts or stops,
we will report the hybridization status of each group of individuals based on their unique
numbers and/or sections in our report to the collecting biologist. Furthermore, if the
samples appear to come from two separate populations and not a hybrid swarm, the
sample will be split into two separate samples after analysis for reporting in MRIS. This
- may provide a rough spatial determination of hybrid zones to identify where future
samples should be collected in order to increase the power of detection in specific regions
and is preferable to submission of multiple small samples from spot collections.

It is critical to note that in hybrid swarms all individuals are of hybrid origin, even those
that have apparently “pure” genotypes at our diagnostic loci. Due to the random
reshuffling of alleles during sexual reproduction, many individuals will appear pure for
one or the other parental species due to the limited number of marker loci used, even
when they are actually hybrids. It is not possible to detect or “rescue” pure individuals
~ from these populations, as they cannot be reliably identified and likely do not exist.

It should also be noted that testing for hybridization and population differentiation
requires two different types of analysis; both should be requested only when necessary.
We will perform both analyses when requested, if sample sizes are appropriate, but
please note that doing so requires substantially more time and will delay the results.

Summagr :

-Submit samples for the current contract year only, each with a completed sample form.

No additional samples should be submitted this year until we have coordinated the
submission of next year’s samples.

-In future years, each regional contact should submit a list of all samples to be analyzed
on that year’s budget, prior to submission of any samples. These samples should be
numbered sequentially in order of importance.

-Number individuals in each sample with unique numbers (ie., 1,2,3....) and give
sample location only. Note in comment area of sample form when information on
sections within samples may be important and give the numbers designated for fish in

each (i.e., 1-15 section 1; 15-30 section 2). The collecting biologist should retain all
additional sample information.



-Arrange for analysis of all other samples from additional contracts and monies
with me personally, before submission. These samples will be prioritized for each
budget and not as part of the base FWP budget.

-Submit samples of at least 25 individuals whenever possible (it is always a good idea to
submit a few extra samples (~10%) to compensate for samples that do not amplify well).

-Request both hybridization and population differentiation analysis only when necessary.

Please feel free to contact me with any questions or suggestions. Ican be contacted by
email (preferred): jkw @selway.umt.edu, or by phone: (406) 243-5503.

Sincerely,

John K. Wenburg

Cc:  Ken McDonald
Janet Hess-Herbert
Steve Carson
Jennifer Corbin



Collection Date:__ /[

_ Target Date: ___/___/

Hydrounit/Basin:
Stream/Lake Name:
Purpose for Analysis: Hybridization
(circle one) Other (specify below or call lab)
Type of Analysis Requested: Allozymes (whole fish)
(circle one) DNA (fin clips)

Comments:

“ Aguncy: FWP Region: Suspected Species:
Collector: Phone: Number of Fish:
Collection Date:__ /[ TargetDate: ___/_ /
Hydrounit/Basin: Sample Location: o -
Begin AND End measures required for longttudmal samples only Forall
Stream/Lake Name: other samples enter location in Begin measure.
Purpose for Analysis: Hybridization TRS % ¥4 :Begin End
(circle one) Other (specify below or call lab) and/or )
Lat/Long: Begin End
Type of Analysis Requested: Allozymes (whole fish and/or
ype natysts e ymes { ) River Mile: Begin End
DNA (fin clips) and/or _
UTM: Zone: Begin x End x
Comments: y y
Funding Source(s): See table on back of sheet
Agency: FWP Region: Suspected Species:
Collector: Phone: Number of Fish:
Collection Date:__/___ /. Target Date: I
Hydrounit/Basin: Sample Location: SR o
Begin AND End measures requtred for longttudmal samples only. For all
Stream/Lake Name: other samples enter location in Begin measure.
Purpose for Analysis: Hybridization TRS Y% Y : Begin End
(circle one) Other (specify below or call lab) and/or )
Lat/Long: Begin End
Type of Analysis Requested: Allozymes (whole fish) andfor -
(circle one) DNA (fin clips) River Mile: Begin End
and/or
Comments: .UTM: Zone: Begin x End x
y. Yy
Funding Source(s): See table on back of sheet
Agency: FWP Region: Suspected Species:
Collector: Phone: Number of Fish:

Sample Location:

Begin AND End measures required for longitudinal samples only.
other samples enter location in Begin measure.

TRS % Y% :Begin End
and/or
Lat/Long: Begin End
and/or
River Mile: Begin End
and/or
UTM: Zone: Begin x End x
‘ y Y
Funding Source(s): See table on back of sheet




BLM

Bureau of Land Management

BPAF Bonneville Power Administration - Flathead
BPAL Bonneville Power Administration - Libby
FWP1 Montana Fish, Wildlife & Parks - Region 1
FWP2 Montana Fish, Wildlife & Parks - Region 2
FWP3 Montana Fish, Wildlife & Parks - Region 3
FWP4 Montana Fish, Wildlife & Parks - Region 4
FWP5 Montana Fish, Wildlife & Parks - Region 5
FWPH Montana Fish, Wildlife & Parks - Hatcheries
- PPL ' Pacific Power & Light
USFS USDA Forest Service
USFS013 |USDA Forest Service - FWP Yellowstone Cutthroat Trout
USFWS US Fish & Wildlife Service

AVISTA AVISTA
BLM Bureau of Land Management
BPAF Bonneville Power Administration - Flathead
BPAL Bonneville Power Administration - Libby
FWP1 Montana Fish, Wildlife & Parks - Region 1
FWP2 Montana Fish, Wildlife & Parks - Region2
FWP3 Montana Fish, Wildlife & Parks - Region 3
FWP4 Montana Fish, Wildlife & Parks - Region 4
FWP5 Montana Fish, Wildlife & Parks - Region 5
FWPH Montana Fish, Wildlife & Parks - Hatcheries
PPL Pacific Power & Light
USFS USDA Forest Service
USFS013 |USDA Forest Service - FWP Yellowstone Cutthroat Trout
USFWS

US Fish & Wildlife Service

AVISTA AVISTA
BLM Bureau of Land Management
BPAF Bonneville Power Administration - Flathead
BPAL Bonneville Power Administration - Libby
FWP1 Montana Fish, Wildlife & Parks - Region 1
FWP2 Montana Fish, Wildlife & Parks - Region 2
FWP3 Montana Fish, Wildlife & Parks - Region 3
FWP4 Montana Fish, Wildlife & Parks - Region 4
FWP5 Montana Fish, Wildlife & Parks - Region 5
FWPH Montana Fish, Wildlife & Parks - Hatcheries
PPL Pacific Power & Light
USFS USDA Forest Service
USFS013 |USDA Forest Service - FWP Yellowstone Cutthroat Trout
USFWS

US Fish & Wildlife Service




Appendix G.
Fish spawning and redd survey field data sheets and associated information.

Kline Environmental Research, LLC December 21, 2004 Appendix



BULL TROUT REDD SURVEY

CREEK NAME : L;Ua\g Creell EXAMINER'%Q.LL' E;m&j: pate: [O~24-Q5
AREA COVERED: - S TING POINT DESClZi[PTION- _Dpur Read off [l Ce-

cqona 1D enry SKvranaek's e C{cum
- FINISHIN& POINT DESCRIPTIDON: YY) _ n y .

- STARTING TIME: 2.4/ & éfy
- FINISHING TIME: 4/. oy %)

SUMMARY OF REDDS: Y\o Rd&s ._ —me JL_

NUMBER :

Time: Width and Lenght:
Approximate Location:
Comments:

NUMBER: . : B
Time: ] Width and Lenght:
Approximate Location:

Comments:

NUMBER :

Time: Width and Lenght:
~ Approximate Location: :
Comments:

NUMBER : ) _

Time: _ - Width and Lenght:
- Approximate Location: -~ -
Comments:

NUMBER : :
Time: - Width and Lenght:
Approximate Location:

. Comments:

OTHER NOTES (number and location of pools, log-jams,. rapids, falls, etc. ):
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BULL TROUT REDD SURVEY

CREEK NaME:_UpQer bbby ¢,  exammer: T, DICLSON DATE: ﬂ’;‘_k/_ v
AREA COVERED: - STARTING POINT DESCRIPTION: _hore Ovivaty land Ouner cfosse S
: hbby ek, _ '
- FINISHING POINT DESCRIPTION: o
whorns Tonat D snedl (Ser odacked) photp }
- STARTING TIME: 1420 : -/
~ FINISHING TIME: |p3O

SUMMBRY OF REDDS: (\@ 12ec0S

NUMBER :

Time: Width and Lenght:
Approximate Location: -
Comments:

NUMBER : ]
Time: Width and Lenght:
Approximate Location: L

.. Comments:

NUMBER :

Time: Width and Lenght:
. Approximate Location: '
Comments:

NUMBER: )

Time: _ _ Width and Lénght:
Approximate Location: * S
Comments :

NUMBER: - _

Time: g Width and Lenght: .
Approximate Location:
Comments : ‘ . . T

"OTHER NOTES (number and location of pools, log-jams, rapids, falls; etc.):
= Yhis Qrea_is_lareg _padl ~-_pdders _bhtlow o S0 fort-

e —wioder Tald and  laoe bovldorS ¥ Ome (oxidS g hkove.
The it tall 'S Topproy. JoecHOn s mopked on e
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BULL TROUT REDD SURVEY

EIVP,

" Ereex NAME: Upgel. Libb. Ce. EXAMINER: _DAN Swell DATE: [o-24-F5
AREA COVERED!!- STARTING POINT DESCRIPTION: Beq,n O+ Upgpee Libby CReek Enids-e
| And § uoctiond or Kowd %2276, WaAl'K 5 CHream’!
- FINTSHING POINT DESCRIPTION: A o ImATeld : wel 4
AoQﬁL c4»A1|‘§ UZ2___Strear e\ S
- STARTING TIME: /4'=&
- FINISHING TIME: /$24

NUMBER : %
Time: Width and Lenght:
- Approximate Location:
Comments:
NUMBER :
Time: Width and Lenght:
Approximate Location: '
Comments :
NUMBER :
_ Time: Width and Lenght:
Approximate Location:
© Comments:
Time: _ Width and Lenght:
Approximate Location: - :
Comments:
NUMBER:
‘Time: ' . Width and Lenght:
‘Approximate Location: -

Comments:

-

OTHER NOTES (number and 19cati6n of pools, log-jams, rapids, falls, etc.):
/438 ~ Weathel S Cﬁoub% And _ocvelcAST- Temp. 45° F. \

(438 ~ leég’ Cft’gg‘ R .,n.prued an [eCHt b, /Hzfe b/‘AJ;C[ N
Chrmwdl. Condinvue? Lp mu,0 <freabln CocgSe bot voleme oF -
_ wA+el S Now Notec pple  [e5S. "

/500 — L clossed Freshly, blAzed pnd € lAgeed gropegt (1w

7

Freshly Cot S.AK.__ pAcgess cleek pelavs o5 yA |
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Volome. oF STReAwn  Agpeae o hhve nceeased Ao A
1530 STPeArn Chanuel becomes woe il en drenched . LAgse  bouldees
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BULL TROUT REDD.SURVEY - -
- Al

CREEK NAME:Z z{/{ C{ _ EXAMINER: S , DATE: /2-2¢- 9%
. AREA COVERED: - S/TARTING POINT D%SCRIPTION - 27 ‘7&%& A O Secf o5
Se 7% 5 =% o docse Mol»f/'mv\ Qe
- FINISHING POINT DESCRIPTION:S S Corwapk i F[ . M. F_ Sedo—a>
_ Feilion ] o dbcso pitde Loadd B 7
- STARTING TIME: 0 3¢
- FINISHING TIME: /3 22

.?UWARY OF REDDS: ‘ ,(/ (_f@ ‘?

‘NUMBER :

Time: Width and Lenght:
_ Approximate Location:
Comments :

NUMBER : _
Time: : Width and Lenght:
Approximate Location:

Comments :
NUMBER :
Time: : Width and Lenght
Approximate Location:
- Comments: _

NUMBER :

Time: ' Wldth and Lenght~
Approximate Location:
Comments :

NUMBER :

Time: . Width and Lenght:
kpproximate Location:
Comments : N e

bl




e




BULL TROUT REDD SURVEY

CREEK NAME:U%Z el L.'bba CReeK exaMiner: DAN Spel | DATE: /0-24-95"
AREA COVEREDA! - STARTING POINT DESCRIPTION: eg0) AT Upggep L bb
oad ¥1122/6. (OALIK

(leek Bridie + JoncTron oF

C[owu Shre

- FINISHING POINT DESCRIPTION: WAlKed Lrwstfreans ~Hnn the A Bso=. Porn

Evd veacd pear Pd #3310 and CAme: ovt AT mil<
- STARTING TIME: 10i45 : '
- FINISHING TIME: /4:0'7

/?o.S‘T‘ # g,

SUMMARY OF REDDS: AJO Redc{f- Seen

NUMBER :
Time: Width and Lenght:
Approximate Location:
Comments:

~ NUMBER: _

Time: Width and Lenght:
Approximate Location:
Comments:

NUMBER : i
Time: __ Width and Lenght:’
Approximate Location: _
Comments: ' ) } N

NUMBER: ) v
Time: Width and Lenght:
Approximate Location: - :
Comments :

NUMBER: .
Time: Width and Lenght:
Approximate Location:
Comments :

OTHER NOTES (number and location of pools, log-jams, rapids, falls, etc.):

12l .

10145 - DR cAST CLgup,T w ith _0CCASSioma | [,gb:{_- dg" .
Temp. “45° F, OcclnsSiomnn] FleSh Kedve® chocved SH+ickS

D steemmn.

LetsS o€ booldeds < cob .
Stumps  ped old havlK .5

—

{{:o00 , ¥
: vRhAnce S
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15— Lofs oF sandll delri sams =  OLD foggumg/mimig Sigus
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BULL TROUT REDD SURVEY

CREEK NAME: L bb\/ O\QL/L Cexaminer: T Dickson DATE: ]OZVQ‘HC}SW

AREA COVERED: - STKRTING POINT DESCRIPTION:

Aoy

- FINI(SHiNG POINT SCRIP ION: _ému_miﬂgﬂzéh

(gt Y. hrad+

- STARTING TIME:
- FINISHING TIME:

' SUMMARY OF REDDS: No anﬁg e a

NUMBER :
Time: Width and Lenght:
Approximate Location:

Comments :

NUMBER : _

Time: . Width and Lenght:
Approximate Location:
~ Comments:

NUMBER :

Time: - Width and Lenght:
. Approximate Location:
. Comments :

NUMBER : . .

Time: _ WidtH and Lénght:
Approximate Locat10n-=’ :
_Comments: :

NUMBER :_ _
Time: L Width and Lenght: .
Approximate Location:

Comments- &

Yo B

. OTHER NQTES (number and locatlon of pools, log-jams, r p1ds falls, etc.):
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BULIL,_TROUT REDD SURVEY

CREEK NAME:L] ‘gb;g CR, EXAMINER: TAUL Bradt bpare: o —25’?5
AREA COVERED: STARTING POINT DESCRIPTION: _A;+fle ( é—ggcﬂ Con :f .Zd eqace._
. fo)a) Q“w CA2, - _
- FINISHING POINT DRSCRIPTT \Aaprax -2 omites
lpshroan  (ee phsts JF
- STARTING TIME: O35  AM
- FINISHING TIME: /.45 £A

SUMMARY OF REDDS: /(/0 /{’E s ;0“-4/0

NUMBER: )
Time: Width and Lenght:
Approximate Location:.
~ Comments:
NUMBER : .
‘Time: Width and Lenght:.
Approximate Location:
Comments :
NUMBER :
Time:: : Width and Lenght:
Approximate Location:
Comments :
NUMBER : _ , _
Time: S vh.l@h and L.éngnt: .
. . Bhpproximate Location: /. - :
- _Comments: : :
NUMBER: ) : -
~ Time: - : Width and Lenght: ..
2Approximate Location: . '
Comments: __ .. ' R _

~

LOTHER NOTES (number and location of pools, log-jams, raplds, falls, etc.)
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3 . BULL TROUT REDD SURVEY

N S TR TR T R T e R B ] < T a7

CREEK NAME: L H)\/ (Peeke EXAMINER : A:d: E)@ ;‘ DATE: 10125[95_
ON:

AREA COVERED: - STARTING POINT DESCRIPTI

- FINISHING POINT DESCRIPTION:

- STARTING TIME:
- FINISHING TIME:

SUMMARY OF -REDDS: .

NUMBER :
Time: Width and Lenght:
Approximate Location:
Comments: '

NUMBER :
Time: Width and Lenght:
Approximate Location:
Comments:

NUMBER :
"Time: Width and Lenght:
Approximate Location: '
Comments:

NUMBER :
Time: Width and Lenght:
Approximate Location:
Comments :

NUMBER : _
.Time: Width and Lenght: .
Approximate Location: '
Comments:

OTHER NOTES (number and location of pools, log-jams, rapids, falls, etc.):







A LY

CREEK NAME: L\bb\/ (Nacke

AREA COV:RED: - STARTING POINT

PR LU —

- FINISHING POI}
It S0

- STARTING TIM

- EINISHING-TIA

. SUMMARY C# REDDS:

! NUMBER: _ o
Time . width an
App1: :imate Location: '
Comme1ts :

NﬁMBER:_w"___

i
Apprc-imate Location: !
Comments: K

- NUMBER: - _
Time: Width
Apprc. mate Location:

© ., Commel.ts:

NUMBER:__

“Time:
bppro:imate Location:.
;. Comme: ts:

- NUMBER:__
Time:

Approximate Location: i B
Commer:ts: i ¥
b
i v

OTHER NOT! (number and location

xaﬁids, falls, ~tc.): i v




BULL_TROUT REDD SURVEY

creek naME:  Livby (el examiner:

AREA COVERED: - STARTING POINT DESCRIPTION:

- FINISHING POINT DESCRIPTION:

- STARTING TIME: —
- FINISHING TIME: iy

SUMMARY OF REDDS:

No Mds

NUMBER :

Time: Width and Lenght:
-Approximate Location:
Comments:

NUMBER :

Time: Width and Leﬁght:
_ Approximate Location:
Comments :

NUMBER :

Time: Width and Lenght:
Approximate Location:
Comments :

NUMBER:

Time: Wldth and Lenght-
Approximate Location: -
Comments:

NUMBER : _
Time: Width and Lenght:
Approximate Location:

Comments:

OTHER NOTES (number and locatlon of pools, log jams, rapids, falls, etc.):
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BULL_ TROUT REDD SURVEY

CREEK NAME: Lowgﬁ L\bby CReek Examiner: AN Suell __ DATE: /0639-35'
Ly €

AREA COVERED: - STARTING POINT DESCRIPTION: [3p,
ar_().S. Hoy¥
- FINISHING POINT DESCRIPTION kT’EI‘zlq ?ue,e L« bé7 Creek
on Pd#232). Absut 1.3 miles Fitsm .
- STARTING TIME: [[Q5 /
- FINISHING TIME: /3/%

SUMMARY OF REDDS: = Mo ﬁedds Seerd 6. "/’AJ‘ reach.

NUMBER :
Time: Width and Lenght:
Approximate Location:
Comments : )
. NUMBER:
Time: __ Width and Lenght
Approximate Locatlon ;
Comments : :
NUMBER : ) _ : »
Time: ' Width and Lenght:
Approximate Location:
Comments: -
NUMBER :
Time: Wldth and Lenght:
Approximate Location: -
Comments :
]
NUMBER:
Time: Width and Lenght:
Approximate Location:
Comments:

OTHER NOTES (number and 1ocat10n of pools, log- Jams rapids, falls, etc.):
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BULL_TROUT REDD SURVEY (,uw(.uc, '])o,,.w $ te

. GREEK NAME: L'blw; Cﬂ??’/( EXAMINER: , DATE: /o-J8- 7€
_ARER COVERED: - STARTIN POINT DESCRIPTION: Srwee  Bdi G Abeut & miles.
. - o el 1300l Sussictiond SE DS #22/1727F
ZINISHINd POINT DESCRIPTION: @J‘D‘E‘b zemé Nelpﬂ, dAe S
Colmel. 0F Secdan 1% THL = ageed AS ),ec,w,,.,? or Scotis K
- STARTING TIME: [f:3s :

- FINISHING TIME: )5'30

SUMMARY OF REDDS

NUMBER . ’1 7

: »
Time: /4 45 Width and Lenght: /X"——;-ff (MMA& AT é@r"—)

Approximate Location: - g m:l: uZ SHhteprn -€1&‘M QuLlvemce o L, He CHllenn., e
Comments: TH( /& A “muq be” AT hesr Yee Mores 0rd éML__I d.d obSetes
. I At W _Arovt (75" +]) < deernn. Bbo A
5. het. enelied s See petdiyf,cnac poofes ! o
NUMBER : )
“Time: Width and Lenght:’
Approximate Location:
Cbmments:
NUMBER : .
~ Time: Width and Lenght:
Approximate Location:
© Comments:
‘NUMBER : .
Time: - Wldth and Lenght:
Approximate Location:
Comments:
NUMBER :
Time: ' Width and Lenght: .
‘Approximate Location:
Comments:

OTHER NOTES (number and 1ocat10n of pools, log-jams, rapids, falls, etc.): o
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Appendix H.
Miscellaneous reports and correspondence.

Kline Environmental Research, LLC December 21, 2004 Appendix



Noranda Mining and Exploration inc.
Brenda Mines Division

Suite 718, 22 - 2475 Dobbin Road
Westbank, B.C. V4T 2E9

noranda

Tel: (250) 317-0187
Fax: (250)317-0188

Junel?7, 1998

Mr. Gary Ingman

Montana Department Of Environmental Quality
Monitoring and Data Management Bureau
2209 Phoenix Avenue

P.0O. Box 200901 _

Helena, Montana 59620-0901

|
i
Re:  Petition To Remove Upper Libby Creek From The Montana 303(d) List

Dear Mr. Ingman:

DATE

. AR

Noranda has received correspondence regarding our petition for the removal of the upper reach
of Libby Creek from the Montana 303(d) listing, from Mark Simonich dated May 5, 1998. We
have reviewed the departments findings, and prepared additional data and information to further

support our petition, which is attached to this letter.

Please consider this additional information in you evaluations of our petition. Should you have

any questions or comments please call at (250) 470-7656.

Sincerely,

NORANDA MINERALS CORP.
MONTANORE PROJECT

| ==

John Stroiazzo, P. Eng.
Project Manager

cc: Mark Simonich, Director, MDEQ
Bob Bukantis, MDMB
Van Jamison, PPAD
Bob Raisch, PPAD

RECEIVED
JUN 2.2 1538

~  DEQIPPA .
“onitesing & Data Management Bureau




SUPPLEMENTAL DATA AND INFORMATION TO SUPPORT DELISTING
UPPER LIBBY CREEK, MONTANA
TOTAL MAXIMUM DAILY LOAD (TMDL) DEVELOPMENT
June 11, 1998

This report contains additional data and information in support of a petition to the Montana Department of
Environmental Quality (MDEQ or department) to remove (delist) upper Libby Creek from the 1996 List of
Waterbodies in Need of Total Maximum Daily Load Development (i.e., "303(d) List"; MDEQ 1996) and the 1998
Draft List (MDEQ 1998). This report is a supplement to information submitted to MDEQ by Noranda Minerals
‘Corporation (Noranda) on March 5, 1998. The MDEQ responded to Noranda’s petition with a letter dated May 5,
1998 that outlines rationale for MDEQ’s decision that the petition was incomplete due to a lack of sufficient
supporting data. The deficientdata are associated with three general categories: 1) biology; 2) physical/habitat; and
3) chemistry. A "Level of Information Accumulative Score" of 4 was assigned by MDEQ, with most of the data
deficiencies determined for biology (i.e., macroinvertebrate, periphyton, and fisheries data), fisheries habitat, and
toxicological studies.

The information provided in this report is to be used in conjunction with data provided in Noranda’s original petition
for delisting to MDEQ dated March 5, 1998. Relevant additional data are summarized in this report, including
citations of the referenced information. This information and data on-file with the department should be adequate,
in our opinion, to support the delisting of upper Libby Creek.

Based on Montana statutes, if credible data do not support one of the following three conditions, the stream should
not be on the 303(d) list for total maximum daily load (TMDL):

1. Impaired -- exceedence of applicable water quality standards;
2. Threatened -- not subject to a MPDES permit or other applicable requirements; or
3. Threatened -- adverse pollution trends are documented.

BACKGROUND

Libby Creek (Montana waterbody number MT76D002-6; U.S. Geological Survey (USGS) hydrologic unit code
number 17010101) is listed as “moderate priority” for TMDL developmentin MDEQ’s 1996 and Draft 1998 TMDL
lists. The entire 28-mile reach of the stream is designated as “partial use support”, with probable impaired uses for
aquatic life support and cold water fishery (trout). The initial MDEQ assessment date was November 1989.
Probable causes of impairment listed by MDEQ include: flow alteration, metals, nutrients, siltation, and other habitat
alterations. Probable sources of impairment include: agriculture, land development, pasture land, resource extraction,
removal of riparian vegetation, and silviculture. ' '

Surface water in Libby Creek is classified as B-1 water according to Montana Water-Use Classifications
(Administrative Rules of Montana [ARM] 17.30.607). B-1 waters are protected for drinking, culinary and food
processing purposes after conventional treatment; bathing, swimming, and recreation; growth and propagation of
salmonid fishes and associated aquatic life, waterfowl, and furbearers; and agricultural and industrial water supply.
Specific water quality standards for B-1 waters are contained in ARM 17.30.623.



The biological, physical/habitat, and chemical data used in this petition are primarily found in the following reports
or databases:

M

@

@3)

4)

®

Draft, Supplemental, and Final Environmental Impact Statements (EISs) for the Montanore Project (U.S.
Forest Service (USFS) 1990, 1991, & 1992); these documents should be on-file at MDEQ because the Dept.
of State Lands, Dept. of Natural Resources and Conservation, and Dept. of Health & Environmental
Sciences were all mvolved with preparation of the documents.

Application for a Hard Rock Mining Permit (Noranda Minerals Corp. 1989); this document contains baseline

* information for water chemistry and blologlcal resources; the Baseline Aquatic Biology Study (Western

Resource Development Corp., 1989) is contained in Appendix D of the permit apphcatlon, this permit
application should be on-file with MDEQ.

Annual Water Resonrces Monitoring Reports for the Montanore Project (Chen-Northern, Inc. 1990, 1991,
1992 & 1993; Huntingdon Chen-Northem, Inc. 1994; Huntingdon Engineering & Environmental, Inc. 1995;
Maxim Technologies, Inc. 1996 & 1997); these reports have been submitted to MDEQ on an annual basis
and should be on-file at MDEQ.

Interim Aquatic Biological Monitoring Reports for 1990 through 1994 (Farmer 1991, 1992, 1993; Farmer
et al., 1994, 1995); these reports have been submitted to MDEQ on an annual bams and should be on-file
at MDEQ.

STORET data (EarthInfo, Inc., 1997) for surface water quality of Libby Creek; selected data from Libby
Creek monitoring station LB-3000 are included as an attachment in Noranda’s March 5, 1998 petition. for
delisting to MDEQ.



BIOLOGICAL DATA

A considerable amount of biological data were collected in upper Libby Creek during the baseline period 1988-89
_to meet mine permitting requirements for the Montanore Project (Western Resource Development Corporation
(WRDC), 1989). Objectives for this baseline data collection program were to assemble a database for physical
habitat, benthic macroinvertebrates and periphyton, and fisheries in streams within the upper Libby Creek drainage.

These studies are summarized in draft and final EISs prepared by the U.S. Forest Service (USFS, 1990 & 1992) for
the Montanore Project. '

A supplement to the draft EIS (USFS 1991) made recommendations for future aquatic monitoring; afterwhich, an
interim aquatic biological monitoring program was designed and implemented. Annual monitoring occurred during
the period 1990-94, with results presented in annual reports by Farmer (1991, 1992 & 1993) and Farmer et al. (1994
& 1995). These reports contain macroinvertebrate and periphyton data that were collected each year at several
locations on upper Libby Creek and some of its tributaries.

MACROINVERTEBRATES

Summary of 1988-89 Baseline Period (WRDC 1989):

A sparse but diverse group of macroinvertebrates was found in study area streams, indicating very good water
quality. Macroinvertebrate densities in Libby Creek are relatively low, averaging approximately 180 organisms per
Hess sample in October 1988, and about 250 organisms per Hess sample in August 1988 and April 1989. These
densities are a consequence of the low productivity (i.e., low nutrient/organic enrichment) and seasonal extreme flow
events. A total of nearly 40,000 organisms and 144 taxa were identified during the macroinvertebratebaseline study.
Most of the taxa were considered intolerant of fine sediments, heavy metals, and organic pollution. The low benthic
macroinvertebrate populations directly reflect the low nutrient concentrations in study area streams, and the potential
to support fisheries is rated as poor (USFS 1992).

Summary of Interim Monitoring from 1990-94 (Farmer 1991, 1992 & 1993; Farmer et al. 1994 & 1995):
Interim monitoring of invertebrates and periphyton was conducted in Libby Creek during the period 1990 through
- 1994. Both high and low densities of macroinvertebrates (relative to baseline period) have been observed during the
interim monitoring program. Specific attention was made to nitrate levels in Libby Creek because of increases from
mine exploration activities at the Libby exploration adit. Peak nitrate concentrations in the 1 to 5 mg/L range
occurred in 1991-92. Overall, the nutrient loading of Libby Creek in 1991 affected invertebrates immediately
downstream of the Libby adit; initially, the effects were positive in terms of enhancing overall population numbers
and diversity of taxa. These positive effects continned to diminish in 1993-94 as Libby Creek near the adit
rebounded to “normal” conditions. Adverse effects on macroinvertebrate populations were not observed in Libby

Creeknear station LB-3000 (near U.S. Highway 2). In 1994, macroinvertebratesamples from Libby Creek contained
over 900 organisms and 70 taxa. '

PERIPHYTON

Summary of 1988-89 Baseline Period (WRDC 1989): -
Periphyton sampled in study area streams during August-October 1988 and April 1989 were sparse but charactgristic
of high-elevation mountain streams. Algae occurred throughout the study area, and diatoms were present in all

samples but were relatively sparse. In general, the algae and diatom taxa were typical of clean, soft-water mountain
streams.




Summary of Interim Monitoring from 1990-94 (Farmer 1991, 1992 & 1993; Farmer et al. 1994 & 1995):
Interim monitoring of periphyton and invertebrates was conducted in Libby Creek during the period 1990 through
1994. Biological integrity remained good to excellent, with no impairment of aquatic life. In 1994, periphyton
samples contained 17 non-diatom algae and 54 species of diatoms.

' FISHERIES

Summary of 1988-89 Baseline Period (WRDC 1989): )

Fish populations and spawning were evaluated in Libby Creek during the 1988-89 baseline period. Bull trout,
rainbow trout, and sculpins were collected in Libby Creek and its tributaries. Bull trout was the only species found
in the upper reaches of Libby Creek; whereas, the middle reaches were comprised of 93% rainbow trout. Fish
populations in these streams generally are composed of moderate densities of small, young fish that are characteristic
of high mountain streams. Spawning fish were surveyed in October 1989, with nine resident and two nonresident
bull trout redds observed in upper Libby Creek. Two large nonresident bull trout were observed in Libby,and

Ramsey creeks in 1988-89. Mountam whitefish are also believed to move up Libby Creek from the Kootenai River
for fall spawning.

Metal analyses were conducted on 24 fish tissue (rainbow trout) from Libby Creek to assess toxicity. Mean metal
concentrations for the fish were (in parts per million): cobalt= 1.9; copper = 6.5; lead = <0.5; mercury = 0.19; and
zinc = 30.1. These metal levels in fish tissue generalty were similar to those reported from fish in other Montana
streams and do not exceed any regulatory criteria (USFS 1992).

PHYSICAL/HABITAT DATA

Summary of 1988-89 Baseline Period (WRDC 1989):

For the initial baseline period of 1988-89, physical habitats were evaluated using the USFS (1985 & 1988) General
Aquatic Wildlife System (GAWS) level 3 assessment. A total of 24 stream reaches along Libby Creek and its
tributaries were identified and classified by major geomorphic features, including Rosgen (1985) stream type. Most
reaches were characterized as having moderate to high gradient, predominantly gravel, cobble and boulder substrate,
and excellent riparian habitat. Gravel substrates generally accounted for 20 to 40 percent of the Libby Creek
streambed. Woody debris provided most of the instream cover and pool habitat.

Riparian habitat condition, an index of habitat quality on the banks of streams, was good or excellent for all 24
stream reaches in the study area, except one braided reach of Libby Creek below its confluence with Poorman Creek
(rated fair due to effects from historic placer mining). Values for the habitat condition index, a general measure of
potential fishery habitat, ranged from averageto good; higher values generally were for bank cover and stability, with
lower scores for pool quantity and quality. The habitat vulnerability index is a measure of a stream’s susceptibility
to aquatic habitat degradation; the reaches along Libby Creek were generally rated as moderate vulnerability.

Summary of Historic Impacts on Fisheries (USFS 1992):

The Final EIS for the Montanore Project reports that numerous years of mining and wildfire in upper Libby Creek
adversely affected fish habitat in the Libby Creek drainage. In 1867, placer mining began in Libby Creek, followed
by hydraulic mining from 1890 to 1937. A severe wildfire occurred in 1910 that virtually stripped the valley of all
standing timber. Since about 1940, few activities have taken place in the upper Libby Creek drainage that would _
have affected fish habitat; natural processes have restored much of the biological and physical habitat characteristics
of pre-1860 conditions.



CHEMICAL DATA

Natural concentrations of dissolved minerals and nutrients in upper Libby Creek and tributary streams generally are
near or below their respective detection limits. Consequences of these extremely low concentrations include
significant limits on productivity potential for aquatic life (USFS 1992). Station LB-3000 is located on Libby Creek
just upstream of U.S. Highway 2 with a drainage area of approximately 60 square miles. Mean annual streamflow
at LB-3000 during the period 1988-91 was about 170 cubic feet per second (cfs); minimum and maximum flow rates
during this period were 11 and 750 cfs, respectively (USFS 1992). '

Libby Creek at LB-3000 has an average specific conductance (SC) of about 40-90 micromhos per centimeter
(mmhos/cm) and a neutral pH of about 7.0 standard units. Total suspended sediment (TSS) concentrations measured
in Libby Creek at LB-3000 typically are in the 1 to 2 milligrams per liter (ng/L) range; TSS levels increase during
spring runoff periods and have been reported up to 50 mg/LL during May, June and July. Total hardness -and
alkalinity for upper Libby Creek typically are in the range of 20-40 mg/L. Nutrient concentrations for nitrate-+nitrite,
ammonia, and total Kjeldahl nitrogen (TKN) at LB-3000 generally are less than 0.4 mg/L. Table 1 contains water
quality data for Libby Creek at station LB-3000 from the STORET database for the period 1988-93. Also contamed
in this table are Montana’s water quality standards from Circular WQB-7 (MDEQ 1995).

Concentrations of metals in upper Libby Creek are low or below detection levels. The metals data summarized in
Table 1 show that chronic aquatic life standards for aluminum (three samples) and cadmium (one sample)
occasionally have been slightly exceededin Libby Creek. One sample also showed a slight exceedenceof the human
health standard for iron. No specific trends are evident from the metals data at LB-3000.

With respect to nitrate+nitrite, elevated levels were detected in upper Libby Creek at station LB-300 (located
downgradient of Libby exploration adit) in the early 1990s as a result of blasting material residue in discharge water
from the Libby adit. Nitrate concentrations measured at Libby Creek station LB-300 for the period 1993-97 are
summarized in Table 2. Construction of the adit was suspended in 1991, followed by sealing of the portal and
flooding of the adit. Discharge from the adit during 1997 averaged approximately 25 gallons per minute (gpm).

A Consent Decree (Cause No. DV-92-46) was issued by MDEQ in 1993 that included monthly water resources
monitoring requirements of Libby Creek near the adit (i.e., LB-300). Subsequently, a MPDES Permit (No. MT-
10030279) was issued for this discharge, with a total inorganic nitrogen (i.e., ammonia and nitrate-+nitrite) effluent
limit of 2.2 mg/L for direct discharge. The average load for total inorganic nitrogen from the Libby Adit must not
exceed 13.3 pounds per day. According to MDEQ (1997), these nitrogen levels will not cause undesirable effects
in Libby Creek. In the Consent Decree, the MDEQ and Board of Environmental Review estabhshed an instream
concentration limit of 1.0 mg/L for total inorganic nitrogen in Libby Creek.

During 1991-93, a slight increase in nitrate+nitrite concentrations was observed in Libby Creek at LB-3000 near U.S.
Highway 2 (Table 1). Nitrate+nitrite concentrations at LB-300 near the Libby adit typically were in the range of
1 to 5 mg/L in 1991-92. Monthly monitoring data for Libby Creek at station LB-300 during the period 1993-97
(Table 2) show that average nitrate-+nitrite concentrations were 0.54, 0.48, 0.25, 0.14, and 0.14 mg/L in 1993, 1994,
1995, 1996, and 1997 respectively. During 1997, concentrations of ammonia and nitrate+nitrite from the adit
discharge typically were below the respective laboratory detection limit of 0.05 mg/L.



SUMMARY LIBBY CREEK WATER QUALITY AND STANDARDS

TABLE 1

STATION LB-3000

Concentration in milligrams per liter (mg/L) *

Water Quality Standard® ||

Parameter!
8/88 8/89 2/90 4/91 4/92 3/93 (mg/L)
General Parameters .
SC (umhos/cm) 86 71 65 45 48 36 Sy gy -
Turbidity (NTU) 0.2 0.4 47 3.0 0.3 21 S ] -
pH (std units) 7.8 7.2 7.1 6.5 6.7 7.3 -/ -/
Total Hardness 36 35 33 23 - 20 .25 S -
Total Alkalinity 46 39 30 24 22 23 e
Sulfate 2 <1 2 3 2 4 S -, H
Chloride 1 1 1 <1 <1 4 --/ 860 / 230
Nutriepts
Nitrate-+Nitrite 0.02 0.06 0.07 0.28 0.35 0.23 10/ -/ --
Ammonia <0.05 <0.05 <0.05 <0.05 0.29 0.09 - [ R [ AR
TKN <0.2 0.31 <0.2 0.61 0.27 <0.2 -/ =/
Total Phosphorous 0.005 0.011 0.100 0.007 0.005 0.066 -/ -
Metals ,
Aluminum <0.1 <0.1 0.2 0.1 <0.1 0.7 --/0.75/0.087
Arsenic <0.005 | <0.005 <0.005 <0.005 | <0.005 <0.005 0.018 /-0.36 / 0.19
Cadmium 0.003 Qx*x <QH** Qrx <Q¥** (Ve 0.005 / 0.0039* / 0.0011*
Chromium <0.02 <0.02 NR <0.02 <0.02 <0.04 0.10/1.7¢*/0.21*
Copper <0.001 | <0.001 0.001 <0.001 0.002 0.002 1.0 /0.018* / 0.012*
Iron <0.05 <0.05 0.22 0.10 <0.02 0.74 0.30/--/10
Lead <0.001 | <0.001 '<0.001 <0.001 | <0.001 0.002 0.015 7 0.082* / 0.0032*
Manganese <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.05/ -/ -
Mercury <QExk <OHEx <QAE* <O*E* <QFR* <pFH* 0.00014 /0.0024 /0.000012
Silver <0.001 <QXH* <O*** <LQ¥** <Q¥** Qxx --/0.0041* / --
Zinc <0.02 <0.02 <0.02 <0.02 0.03 <0.02 50/0.12*/0.11*

Notes:

! SC = specific conductance; pmhos/cm = micromhos per centimeter; NTU = nephelometric turbidity units;
TKN = total Kjeldahl nitrogen.

? parameter concentrations in milligrams per liter (mg/L) unless otherwise noted; NR = not reported.

* humnan health std. / acute aquatic life std. / chronic aquatic life std. from Montana Dept. of Environmental
Quality (MDEQ), 1995. Circular WQB-7, Montana Numeric Water Quality Standards. Water

Quality Division. December 1995.

* = aquatic life standards based on hardness (100 mg/L. hardness conservatively used for calculations).

*k =
*RE —

Source: EarthInfo Inc., 1997, MDEQ 1995.

= ammonia aquatic life standards based on pH and temperature.

= values of zero (0) or less than zero (<0) are reported as such in the STORET database.
= no water quality standard in WQB-7. '



TABLE 2
SUMMARY OF NITRATE+NITRITE CONCENTRATIONS AT
LIBBY CREEK STATION LB-300 - MONTANORE PROJECT

Month . 1993 1994 1995 1996 1997
Jan. 0.52 0.57 0.49 0.22 0.19
Feb. 1.52 0.58 0.55 oS 0.17
Mar. 0.76 . 0.28 © on 018
Apr. 0.58 0.48 0.32 0.17 0.16
May 0.19 020 0.16 0.14 0.34
June 0.19 £ 0.10 0.15 0.08
July 0.20 0.23 0.06 <0.1 <0.05
Aug. 0.29 0.50 0.23 007 0.05
Sept. 0.54 0.49 0.30 0.12 0.06
Oct. 0.44 - 0.48 0.21 011 0.09
Nov. - 0.63 0.86 0.24 0.21 0.15
Dec. 0.59 0.41 0.14 018

Average 0.54 0.48 0.25 0.14 - 0.14

Minimum 0.19 0.20 0.06 0.07 <0.05

Maximum 152 0.86 0.55 022 0.34

Note: All concentrations of nitrate+nitrite in milligrams per liter.
Station LB-300 is located on Libby Creek downgradient of Libby exploration adit.

Source: MDEQ 1997; Maxim Technologies, Inc. 1998.




SUMMARY OF BIOLOGICAL, CHEMICAL, AND PHYSICAL DATA

Upper Libby Creek above U.S. Highway 2 has been subjected to a considerable amount of biological, chemical, and
physical/habitat data collection that began in 1988 as a result of baseline studies for the Montanore mine project.
Some of these studies (i.e., macroinvertebrate, periphyton, and water quality) continued through 1994 as part of an
“interim” monitoring program. Draft, supplemental, and final environmental impact statements were prepared for
the Montanore project in 1990, 1991, and 1992, respectively. These documents summarize much of the biological,
chemical, and physical data associated with the Libby Creek drainage.

Macroinvertebratesand periphyton sampled in study area streams are relatively sparse, but are indicative of very good
water quality in high-elevation mountain streams. Libby Creek has very low concentrations of dissolved minerals
and nutrients. Most of the macroinvertebrate taxa present in upper Libby Creek are intolerant of fine sediments,
heavy metals, and organic pollution. Elevated nitrate concentrations in the creek near the Libby exploration adit in

1991-92 resulted in short-term positive enhancement of overall macroinvertebrate population numbers and diversity
of taxa.

With respect to fisheries, bull trout, rainbow trout, and sculpins were collected in Libby Creek and its tributaries
during the 1988-89 baseline period. The fish populations generally are composed of moderate densities of small,
young fish that are characteristic of high mountain streams. Metal content analyzed in fish tissue from Libby Creek

are similar to levels reported from fish in other Montana streams; no regulatory standards have been exceeded for
metals in fish.

After cessation of exploration activities in the Libby adit in 1991, nitrate+nitrite concentrations in Libby Creek near
the adit decreased from an average of 1 to 5 mg/L in 1991-92 to less than 0.15 mg/L in 1996-97. Currently, a
MPDES permit authorizes discharge of Libby adit water to an infiltration system near Libby Creek in the vicinity
of the adit. Metals data for Libby Creek show that chronic aquatic life standards have been exceeded occasionally

for two parameters (aluminum and cadmium). No specific trends are evident for the metals data associated with
Libby Creek. ' :

Major geomorphic features of Libby Creck were evaluated during the baseline period in 1988-89. Most stream
reaches were characterizedas having moderate to high gradient, predominantly gravel, cobble and boulder substrate,
and excellent riparian habitat. Woody debris provided most of the instream cover and pool habitat. Index values
for habitat condition and vulnerability were average or good.

It appears that sufficient and credible data exist for upper Libby Creek to support the removal of this stream segment
from the Montana 303(d) list for TMDL using the following three conditions:

1. Impaired ~- exceedence of applicable water quality standards;
2. Threatened -- not subject to a MPDES permit or other applicable reqlurements or
3. Threatened -- adverse pollution trends are documented.

- For the impairment criterion, water quality data for Libby Creek indicate occasional exceedencesof chronic aquatic
life criteria for aluminum and cadmium. These intermittent exceedencevalues appearto occur irregularly throughout
the drainage basin and likely are the result of natural background concentrations. Aquatic life standards for metals
that are based on hardness are very low because the hardness for Libby Creek generally is less than 40 mg/L.” No
adverse impacts to aquatic life appear to be occurring in upper Libby Creek, with the creek continuing to support
identified beneficial uses including cold water fishery.



The MDEQ 303(d) list cites probable causes of impairment for Libby Creek as: flow alteration, metals, nutrients,
siltation, and other habitat alterations. Probable sources of impairment include: agriculture, land development,
pasture land, resource extraction, removal of riparian vegetation, and silviculture. Based on information presented
in this report, there is no evidence for impairment from the probable causes and sources listed above. Historic placer
mining and major forest fires have occurred in the drainage basin; however, these actions generally took place prior
to 1940. Since that time, few activities have taken place in the upper Libby Creek drainage that would cause adverse
impacts to Libby Creek.

Upper Libby Creek should not be considered a threatened water body because there are no known proposed sources

that would not be subject to permitting requirements, nondegradation provisions, or reasonable land, soil and water

.conservation practices. There is no evidence of adverse trends in metal, nutrient, or sediment concentrationsin upper

Libby Creek. Metals typically are below detection limits in the creek and exceedence of water quality standards is

irregular and infrequent. While historic placer mining and fires may have impacted stream bed conditions and
increased sedimentation, there are no evident recent adverse trends.

Based on a review of available data which exist on-file at MDEQ, upper Libby Creek does not appearto be impaired
or threatened. Therefore, listing upper Libby Creek as a 303(d) water quality limited stream in need of TMDL
development beyond that included in the current MPDES process is not warranted.
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ATTACHMENT
RESPONSE TO NORANDA’S PETITION TO DE-LIST UPPER LIBBY CREEK.

August 18, 1998

I. Sufficient Credible Data Review of Upper Libby Creek Information

In their letter of June 17, 1998, Noranda Minerals Corp. Submitted a list of documents
containing data collected on Libby Creek over the past 10 years. These documents were on file
at the Department of Environmental Quality (DEQ). Noranda also submitted a report
summarizing the findings of the above documents. Before undertaking an evaluation of the data,
we first determined if sufficient and credible data had been provided. The details of our review
process have been provided to Noranda in an earlier correspondence (May 5, 1998). The results
of our review are summarized as follows:

1. Biological Assessment
Long term monitoring data on two biological assemblages (periphyton, macro-

invertebrates) was provided, along with a fisheries survey conducted as part of the
baseline data collection.

Level of Information = 4 (Reference Table 3-1)

2. Habitat Assessment

Most of the information on habitat in Upper Libby Creek was contained in the baseline
study (Hydrometrics, 1989) and in the U.S. Forest Service Environmental Impact Statement
(1992). This included riparian assessments, stream bed composition, and stream morphology.

Level of Information = 3 (Reference Table 3-2) |

3, Physical/Chemical Data

A number of sampling stations along Upper Libby Creek were monitored for
numerous chemical parameters, including an analysis for metals in fish tissues.
This sampling took place over a 9 year period, although the number of sampling
stations and frequency of sampling was reduced over time.

Level of Information = 3 (Reference Table 3-4)
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- The accumulative level of information score is 10. The DEQ requires a2 minimum of 6 in order
_ to make aquatic life use-support decisions. Therefore, the information provided by Noranda is
more than sufficient to make an evaluation of Libby Creek.

II. Evaluation of the Aquatic Life Use-Support Data for Libby Creek

 Noranda Minerals Corp. indicated in their letter of March 5, 1998 that the upper 13 miles of
Libby Creek is not impaired. They further stated that for §303(d) listing purposes, Libby Creek
should be split into two segments; the upper half would begin at the headwaters and end |
downstream at the U.S. Highway 2 crossing (approximately 13 river miles). Noranda indicated
that below the highway crossing the stream has different morphological characteristics, and is
surrounded by homes and businesses. '

In their letter of June 17, 1998, Noranda again states, based on their review of the data, that there
is no evidence for impairment on Libby Creek from the probable causes and sources listed on the
§303(d) list. However, they do note that historic placer mining did occur in the creek, and that
such mining (along with forest fires) may have impacted stream bed conditions.

The following is a review of all of the data provided by Noranda to the DEQ, and our
conclusions as to the listing of Libby Creek on the Montana §303(d) list.

A. Splitting of Libby Creek into Two Segments _

Noranda’s request that Libby Creek be split into two segments is reasonable. The lower half of
the creek (below the U.S. Highway 2 bridge) has different characteristics and is subjected to
different uses. Therefore, DEQ will split Libby Creek into upper and lower halves for purposes
of this evaluation and the Montana §303(d) list. The dividing line, as stated, will be the U.S.
Highway 2 crossing. Our current data review (below) will focus on Upper Libby Creek. The

submitted data further suggest splitting “Upper” Libby Creek into subsections, as explained in
HI below.

B. Metals Data

Noranda submitted analyses of 24 fish tissues for cobalt, copper, lead, mercury, and zinc. None
of the metals exceeded any regulatory criteria (USFS, 1992). However, it should be noted that in
this same document (page 160) it is stated that “samples today reveal residual mercury
concentrations in-and around stream channels”. This mercury is remnant from historic mining.
Noranda also notes that water quality standards for aluminum and cadmium have been exceeded.
However, our review indicates that these two metals do not constitute an impairment (see below).
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Aluminum. In Table 1 of their June 17th letter, Noranda notes that the aluminum concentrations
in 1990, 1991 and 1993 exceeded chronic and/or acute aquatic life standards. This information
came from STORET data (EarthInfo Inc. 1997), collected at water quality monitoring station
LB3000 on Libby Creek. The station was located about 1.5 miles upstream from the U.S.
Highway 2 crossing. The metals data in the EarthInfo document is actually total recoverable
metals, not dissolved metals. The aquatic life standards for aluminum (as found in circular
WQB-7, Montana Numeric Water Quality Standards) are written for dissolved, not total
recoverable concentrations. A review of the total suspended solids (TSS) data collected with the
aluminum data at LB3000 indicates that there is a tight coupling (2= .98) between TSS and total
recoverable aluminum. This suggests that total recoverable aluminum values rise with increasing
TSS due to greater concentrations of aluminum-containing silicate minerals (i.e., clays) in the
water. Therefore, it does not appear that water quality standards for dissolved aluminum have
been exceeded. '

Cadmium. In Table 1 of their June 17th letter (see above), Noranda reports that cadmium
concentrations exceeded the chronic aquatic life standards on one occasion (1988). No other
exceedances were found in 5 years of subsequent data collection. As for aluminum, this value
was thought to be a dissolved cadmium concentration, when in fact it was total recoverable
cadmium. Again, no water quality standard have been exceeded.

C. Nutrients

Noranda is permitted to release total inorganic nitrogen (N) into Libby Creek (MPDES Permit
No. MT0030279), with a limit of 2.2 mg-N/L for direct discharge. In stream concentrations are
‘not to exceed 1.0 mg-N/L. There was some exceedance of this in-stream limit in the early
1990's; however, the concentrations have since dropped dramatically and have been below 1.0
mg-N/L since 1993. In stream concentrations of total phosphorus (P) also increased somewhat in
1990, but have dropped to pre mine- construction values. Overall, 1t would appear that nutrient
concentrations are demonstrating a declining pollution trend.

D. Periphyton and Macroinvertebrates

A number of sampling stations for periphyton and macroinvertebrates were established along
Libby Creek (Farmer, 1991-92; Farmer et al., 1995). Site L10 is upstream from the main adit of
~ the mine, while site L9 is just downstream. Using protocols established for Montana streams
(Bahls, 1993), and site L10 as a “pristine” upstream reference, periphyton at site L9 showed -

severe impairment in 1991. However, there was only minor or no impairment in subsequent
years (1992-4). '

Macroinvertebrates showed a Simila.r trend. A Shannon Diversity Index value <3 usﬁally
indicates organic pollution (Farmer et al., 1995). For the macro invertebrates at site L9, This



value dropped to 1.93 (Hess sample) and 2.32 (kick sample) in 1991, but rebounded to > 3.7 in
subsequent years. The more recent values compared favorably to site L10.

It would appear that sites both site L10 and L9 have minor impairments to macro- invertebrate
populations for the period 1991-4 (Farmer and Farmer et al.). Typically, decreases in biotic
indicators (SDI, etc.) at site L10 are reflected at site L9. This suggests that factors unrelated to
the mine adit were influencing environmental conditions. Overall, the faunal changes resulting
from the introduction of nutrients (mainly N) from the mine adit appear to have subsided in
recent years.

IIL Justlﬁcatmn for Maintaining part of Upper leby Creek on the §303(d) List of
Impaired Water Bodies

N

As noted above, most of the data from the collection sites referenced by Noranda do not indicate
any particular impairments. However, a review of the baseline data assessment (Hydrometrics,
1989) indicates that there is still a significant reach of Upper Libby Creek which shows a fair
degree of habitat degradation. This approximately 4.8 mile reach stretches from the confluence
of Howard Creek downstream to the confluence with Little Cherry Creek (Figure 1). The source
of the habitat degradation is historic placer mining. This reach is located between the sampling
stations (i.e., L1, L9, L10, LB-300 and LB-3000) which Noranda had used to present the
majority of their data. The following is an explanation of our procedure for making beneficial
use determinations, and a justification as to why this segment of Upper Libby Creek will be
listed as partially supporting its aquatic life and cold water fisheries beneficial uses. The reaches
of Upper Libby Creek above and below this section will be listed as fully supporting their
beneficial uses (see Figure 1).



Libby Creek

_ Figure 1. Upper Libby Creek. Impaired Section from Howard Creek to Little Cherry Creek



Figure 2. Water Body Assessment Decision Process.

A. Water Body Assessment Process

Figure 2 represents the evaluation process for data that have been deemed sufficient and credible.
As three data types and at least two biological assemblages were provided by Noranda, we
selected the weight of evidence test-type to determine the beneficial-use support designation. In
order for a water body to receive a designation of “partially supporting”, one of the following
must apply: '

1. Of the three data-type categories (habitat, chemical/physical parameters, biological
assemblages), two of the categories must be partially impaired. '

2. There is complete impairment of one of the above mentioned categories.
3. If multiple biological-assemblage data is available, two biological asserhblage_s |

(i.e. fish, macroinvertebrates) have been modified significantly beyond the
natural range of the reference condition.



In the case of Upper Libby Creek, the data indicated that there was partial impairment of the
habitat (both in stream and riparian) and partial impairment of a biological assemblage
(macroinvertebrates). Per case #1 above, the 4.8 mile reach between Howard Creek and Little
Cherry Creek is partially supporting its beneficial uses (in this case, aquatic life and cold water
fisheries).

B. Partial Habitat Degradation

A total of 18 stream reaches on six streams were assessed in the Upper Libby Creek area as part
of the baseline data collection for the Montanore project. The Habitat Condition Index (HCI) is a
Forest Service index composite of pool/riffle ratio, pool structure, stream-bottom composition,
streambank soil stability, and riparian stability (Hydrometrics, 1989). The score has a possible
range of 0-100 (100 being the best). Upper Libby Creek received generally good scores for
habitat condition, however, reach L4 (downstream from the Poorman Creek confluence, Figure
1) received the second lowest score (55.4) for the 18 reaches assessed. Reach L5 (upstream from
the Poorman Creek confluence) received a moderate score of 66.8. Reach L4, “unlike most

study area stream reaches, had unstable banks and little or no protective cover” (Hydrometrics,
1989). ' i ’

The report also assesses Riparian Habitat Condition. This rating is derived from an evaluation of
up to nine components of the plant community, as well as the substrate of the riparian zone.
Scores range from 0-36; > 30 is excellent, 22-30 is good, 5-21 is fair, and <4 is poor. Reach L4
had the lowest score among 18 reaches assessed on six area streams, receiving a score of 18
(fair). The two reaches immediately upstream and downstream of reach L4 scored considerably
higher (29 and 33, respectively). The impairment to reach L4 damage was the result of
“extensive, historic placer mining” (Hydrometrics, 1989).

These data indicate partial riparian and stream bank degradation of Upper Libby Créek, mostly
in the area of reach L4 (Little Cherry Creek to Poorman Creek). The area upstream from
Poorman Creek (reach L5) has improved riparian conditions; however, it has relatively poor
stream channel stability (see below).

C. Partial Impairment to Macroinvertebrate Population

The Hydrometrics (1989) report also contained data on 20 sampling stations on the same six
streams in the Upper Libby Creek area. Three stations (L4, L5 and L8) had relatively high
macroinvertebrate diversity in August 1988 after a three month period of stable flows. However,
diversity at these sites declined markedly relative to other stations in October and April. The
decline was attributed to scouring and bedload transport during periods of high flow. The biotic
potential of this portion of Upper Libby Creek was substantially reduced by the unstable stream
channel. Furthermore, L5 had one of the lowest EPT index (number of distinct taxa in the orders
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Ephemeroptera, Plecoptera and Trichoptera) among the 20 stations mentioned above.- EPT is an
indication of pollution intolerance (Hydrometrics, 1989).

There is also some indication that trout may be impaired by the stream conditions. There were
typically 2.0 bull trout reds/mile in Upper Libby Creek (Hydrometrics 1989), although 16
reds/mile is considered “good” on the N. Fork Flathead River.-

Taken as a whole, there is substantial data to suggest that macroinvertebrate populations are
partially impaired due to an unstable stream bottom that is susceptible to excessive bedload
transport. In combination with the impairment to the riparian habitat, there is sufficient data to
indicate that this region of Upper Libby Creek (from reach L4 to L8) is only partially supporting
its aquatic life beneficial uses.

IV. Conclusions

Currently , 28 miles of Libby Creek are listed as partially impaired, the cause of the impairment
being flow alteration, metals, nutrients, siltation, and other habitat alteration. Sources of this
impairment are listed as agriculture, land development, pasture land, resource extraction, removal
of riparian vegetation, and silviculture. '

Noranda Minerals Corp. has submitted sufficient credible data to make a beneficial use-support
decision for (Upper) Libby Creek. The data that they provided scored a 10, whereas only a 6 is
required to commence with the data evaluation. Noranda has requested that Libby Creek be
divided into two segments (Upper and Lower), and that the upstream half should be removed
from the §303(d) list as partially supporting for aquatic life support and cold water fisheries. We
have found that Noranda’s request to split the stream into two working areas for beneficial use
decisions is reasonable. The dividing point will be the point where Libby Creek crosses U.S.
Highway 2. In this review, DEQ has focused only on issues related to the “upper” half of Libby
Creek.

Noranda’s data revealed that there is no apparent contamination from metals, and that nutrient
concentrations (which are currently regulated by a MPDES permit) have declined substantially in
Upper Libby Creek in the past four years. Furthermore, periphyton and macroinvertebrate
populations, after having shown some changes during the early activities of the mine, appear to

~ be returning to a state found prior to the mine’s activity.

However, there still remains a significant reach (~4.8 miles) of Upper Libby Creek (between

- Howard Creek and Little Cherry Creek) that is moderately impaired. The cause of this
impairment is habitat degradation to the stream bed and riparian zone, and alterations to a
biological assemblage (macroinvertebrates). The main source of this impairment appears to be



historic placer mining and channel alteration, and to some degree, wildfires (a natural source).

Based on the available information, this section of Upper Libby Creek (from Little Cherry to
Howard Creeks) will be listed on the next (year 2000) §303(d) list as partially supporting its
beneficial uses. The remaining reaches of Upper Libby Creek (Little Cherry Creek downstream
to Highway 2, and from Howard Creek upstream to the headwaters) will be removed from the
list. These reaches appear to be fully supporting their beneficial uses.

The impacted section of Upper Libby Creek will eventually be subject to a Total Maximum
Daily Load (TMDL) watershed plan. At that time, all individuals and organizations along the
stream may be asked to voluntarily participate in the plan. We hope that we can count on your
participation in any future improvement plans for Upper Libby Creek.

Michael W. Suplee
DEQ Water Quality Specialist
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POORMAN STREAM MANAGEMENT PLAN

Statement 2£ Problem

The lower 2.5 miles of the stream is severely destabilized. The
banks are eroded, timber recruitment is excessive, and bedload
transport is very high. This condition appears to be recent and
worsening. '

Stream Description

This is a stream of short length (<6miles) draining the east face

of the Cabinet Range. It can be neatly divided into two reaches.
The headwater reach is of higher gradient and drains a steep, gla-
cially carved valley. The lower reach is depositional, has a lower
gradient, and begins abruptly at the sharp transition from glacially
carved valley to depositional flat. The channel type and riparian
vegetation differ by reach also. The upper reach is controlled by
frequent avalanche activity which successionally retards a high
percentage of the riparian vegetation, maintaining it in a shrub
stage. Consequently timber recrultment is minimal. and danger of
debris accumulation is slight since the input is small, and the

high energy bedrock controlled channel has a flushing capacity

that precludes excessive accumulation of debris.

In contrast, the lower reach is not bedrock controlled, the gradient
lessens, and the riparian stands are largely in an old growth condi-
tion. Excessive recruitment in the lower reach is compounded by
deposition of debris transported from the upper reach.

Hydrologic and Biological Effects of Current Condition

The clogging of the chamnel with debris has both beneficial and
detrimental effects. The scouring associated with organic debris
usually produces high quality pools. However, debris can also be
detrimental and tends to be so when the following conditions exist:
1) it is poorly anchored, 2) the diameter is too large, 3) it is
excessive, 4) it is positioned to catch additional debris, or 5) it
destabilizes the banks by tree-fall which removes rootwads.

Hydrologically, the result of this condition is reduced water quality
due to the increased production of sediment from the destabilized

and weakened banks. The other result is a change in valley bottom

~ topography as terraces and various other alluvial deposits are eroded
and reworked.

4#447,64-444»-/
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Biologically there may be some improvement of resident fish habitat
resulting from the increase in pools created by debris. " Otherwise
the condition has an overall negative effect biologically. Regarding
spawning habitat, there may be some increase in gravels deposited at
the outlet of pools, but this will be negated by the increased sedi-
ment production, barriers to spawning migrations, channel changes,

and bedload movement. Rearing habitat may improve due to the increase

in shallow secondary channels (braiding) which provides areas of es-
cape. Resident habitat may also show some improvement due to pool
forming processes and cover related to the debris. Otherwise, braid-
ing and channel migration tend to decrease water depth magnifying

the stress periods during summer low flow. and winter freeze out. In
addition, the debris loading will reduce the ability of fish to migrate,
to adjust to population density changes, or to seek out optimum habitat.

Cause of the Problem

Two basically different explanations exist to describe how the current
condition came about. One possibility is that there has been an in-
crease 1n water yileld which set off an instability in the channel as

it adjusted to accomodate the increased runoff. The instability is
severely aggravated by the size and quantity of the riparian stand,

but the timber recruitment is not the original cause of the instability.

The other possibility suggests no change in flow, but instead a change
in the riparian timber. This explanation contends that the riparian
trees have matured to the point at which they are decadent, of a diam-
eter out of balance with the size of the stream course, and have a

high likelihood of falling over. Should they fall into the stream, they
are too large to form pools or to be flushed from the system. The re-
sult is a diversion of flow into banks initiating the unravelling pro-
cess and the decadent stand begins to fall like dominoes.

Neither of these possibilities adequately explains the situation on
Poorman Creek. The first is unlikely since there are no disturbances
(unnatural openings) upstream of the point at which the instability
begins.

The second possibility is also unlikely since size and decadency in
a timber stand develop slowly, while the current condition seems to
have developed very recently.

The most plausible explanation is a combination of the two possibilities.
The riparian stand is clearly of the volume and decadency to be charac~
terized as high risk. Recruitment even without any initial channel
adjustment would probably result in localized instability and some un-
ravelling. The extent to which the instability exists on Poorman Creek
though strongly suggests that there has been some channel adjustment
driving the unravelling process. The cause in this case was probably
the rain on snow peak flow event of December 1980. The excessive flows
of that period probably initiated some abrupt channel adjustment which
could not be smoothly accomplished due to the constraints of the valley
shape and the condition of the riparian timber.



Correctiﬁg the Problem

Regardless the exact cause of the instability in Poorman Creek, the
quantity of debris presently in the stream delays the natural recovery
process and maintains the stream at a level below its biological po-
tential., The best solution to the problem is the least costly one

that—mot—ontyaccompltshesa reduction in instream debris, but also
a reduction in the potential for excessive future recruitment.

Removal of instream debris is expensive. Complete removal is inadvis-
able since it constitutes making the choice to trade lateral cutting.
for downcutting. The objective is to reduce erosion, not just to change
its form. In-channel storage of alluvium 1s generally advantageous

and increases as the quantity of in-channel debris increases. Stor-

age of bedload behind debris barriers contributes to the maintenance

of the base level of the channel. Management through instream debris
manipulation alone is not an optimum solution since it is expensive,

may have some detrimental effects, and would be a.continuous process.

Treatment of the riparian timber through staggered, block cutting has
been initiated, but is also inadequate to correct the existing problem
since the entire stream length is in a high-risk old growth condition.
Another problem with block cutting is that it represents a loss to the
valuable rpriparian old growth component,

The best solution to the problem on Poorman Creek involves careful
debris removal and select cutting of the riparian timber. Those
trees with large diameter and a high likelihood of being recruited
to the stream are considered hazard trees and should be removed.

It is thought that removing the hazard trees along the stream cor-
ridor will not sacrifice the value of the old growth, specifically.
meaning that the riparian stand will still have at least 15 trees of
20 plus inch diameter per acre. Merchantable trees already recruited
to the stream and serving no hydrologic or Hishery value should be
removed. The remaining trees in the channel should be treated with
post~sale money. Unmerchantable debris serving no constructive
purpose, and having little potential to do so, should be removed to
a point above the high water line. Debris serving a constructive
purpose should be protected. Constructive debris is all that is
stable, and acts to reduce stream energy or provide fish habitat.
Before removal of debris, it should be considered whether or not

it can be manipulated such that it can be anchored, or stabilized,
and made to contribute to channel stability or fish habitat when-
ever possible.

Goals and Anticipated Results from Treatment

The dynamic interaction of flowing water, channel adjustment, and
"~ riparian timber is so complex that one cannot predict with a high
degree of confidence the results of a particular action,



The proposed treatment for Poorman Creek is expected to reduce to
minimal the detrimental timber recruitment that is currently taking
place. The treatment will maintain the riparian timber stand though,
protecting that component with the highest likelihood of providing
constructive future recruitment,

.

The reduction in instream debris is expected to bring about a reduc-
tion in channel movement and bank erosion. Manipulation and anchor-
ing of instream debris is expected to provide energy breaks, habitat
improvement, and check the streams renewed tendency to downcut.

In summary, the environmental values of Poorman Creek will be affected
in the following ways: 1) the old growth riparian habitat will be
maintained although some volume will be lost, 2) achieving the
biological potential of the stream in terms of spawning, rearing,

and resident habitats will be better facilitated, and 3) erosion,

both lateral and downcutting, will be moderated, slowing the rapid
valley bottom change now taking place, '



UNITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE

, S.0.
repLyTO: 2540 Water Uses and Development | August 28, 1979
sussecT:  Libby-Bear Timber Sale
District Ranger, D-5

TO:

Jim Wardensky submitted the following report through me for your use.

Purpose:

On August 15-17 I visited the Libby-Bear timber sale area to compile
discharge and temperature data on Bear, Cable, Ramsey, Poorman, and
Little Cherry Creeks. This data was used with Brown's Temperature
Model to determine if timber could be removed from riparian zones
and still be within temperature constraints.

Recommendations:

The following are recommendations on each stream with maps and
diagrams attached for further explanation.

Ramsey Creek:

This stream flows east to northeast in the area proposed for silvicultural
treatment. The bank stability is fair to good with some evidence of

high spring runoff. The snow is still melting upstream in the Cabinets

as of August 15 in a dry year. There is a clearcut on the southeast

side of the stream stocked with 3-6 foot tall regeneration. Between

the clearcut and the stream is a narrow buffer strip.

Working through Brown's tempéfature Model, 20 percent of the crown

cover could be removed increasing the stream temperature 1.749F. This

is slightly deceiving. The buffer strip on the southeast side of the
stream (the major deflection of solar radiation) is relatively narrow.
Combined with the small height of the clearcut regeneration, any
removal of timber here would increase the stream temperature beyond
the allowable two degrees.

The north and northwest side of the stream is more heavily timbered

and supplies very 1ittle shading to the stream. Therefore, some
thinning of this side is acceptable while still maintaining a satisfactory
amount of stream shading. Thinning of this area would probably cause
considerable windthrow due to the soil types. My suggestion would be

to cut 1.5 chain wide strips separated by leave strips 3 to 4 chains
wide along the north and northwest sides of the stream. These strips
would be at 120° angles to the flow of the stream. (See diagram.)

These strips would allow us to remove decadent and high risk trees

from the leave strips with minimal soil disturbance. After regeneration
has been established in the leave strips, we could remove timber from



these also.

The reason.for ang11ng the cut strips is to baffle down canyon winds

in an attempt to minimize blowdown and to protect against a major
snowmelt flush which could cause increased wmnFF sojl-loss.—and

sediment loading of Ramsey Creek. These small str1ps are known to
accumulate large amounts of snow. The leave strips will provide
protection from solar radiation and the angle of the cut strips
combined with the natural topography should retard spring runoff.

Poorman Creek:

This stream flows east to northeast with the.critical protection from
solar radiation being vegetatijon on the south and southeast streamsides.
This stream is broken into two areas; one pr1mar11y in section 34 and
the other in sections 25 and 35. f

" The area in section 34 allows an 8 percent crown cover removal while

remaining within the 2°F temperature constraint. This means that up
to 8 percent of the tree crowns that are providing stream shading
(primarily afternoon) can be removed. The stream gradient and banks
are steep with evidence of past sloughing. The areas of primary con-
cern are tongue shaped ridges extending into the stream which receive
pressure from high flows and groundwater movement. Some of these
areas are semi-stable due to the tree roots. Any use of heavy equip-
ment on these ridges, near the stream, should be avoided. Timber
removal on the south side of the stream will be almost individual tree
removal or small one acre cutting units scattered through the area
within 75-100 feet of the stream. The north side of the stream has
similar soil problems as the stream bottom. The trees on this north
side offer little protection from a shading standpoint, allowing some
thinning. The windthrow hazard and soils constraints are the main
concerns. - The north side of the stream should be patch cut (one

acre and scattered) within 100 feet of the stream. A feathering
effect could then be created with a shelterwood up to 4000 feet of
eleévation to try to control windthrow. A further protection of the
sensitive soils would be to stress winter logging.

The section 25 and 35 area has the same stream bottom constraints with
the exception of only a 5 percent canopy cover removal on the south -
side of the stream. North side stream plots in these sections can

be thinned as above.

Cabie Creek:

This stream flows primarily north in the area proposed for silvicultural
treatment Only 4 percent of the canopy can be removed to stay within
the 2°F temperature constraint. Streambank stability is poor to fair
with undercutting of banks evident in several places. The stream
bottom area has steep slopes and unstable soils with several ground-
water seep areas. Within 100 feet of the stream, this is an individual
tree and salvage operation at best.



Bear Creek:

This stream flows primarily northeast in the area of proposed
treatment. The area upstream from the Recreation Area is in need
of stream rehabilitation work. Several blowdowns in the area

have created stream blocks which have produced two prominent stream
channels and an increase in sediment loading of the stream. The
stream has a meandering path with varying banks. Steep slopes on
the southeast side of the stream probably will allow only salvage
logging of blowdown material. The allowable canopy removal is 10
percent but with the blowdown we are close to approaching this
figure. The more level areas on the northwest side of the stream
could be patch cut (1-2 acre scattered) within 100 feet of the
stream. Winter logging should be emphasized to protect fragile
soils in the area.

. t
The same constraints apply to the area below the Recreation Area

~ With the exception that 18 percent of the canopy cover could be
removed. The stream channel is in better shape 1n this area with
1ess blowdow

<::j”’1;;t]e Cherrx;preek:

This stream flows northeast in the area proposed for treatment.

The streambanks are generally stable due to low stream gradient and
small watershed area. The slow velocity of the stream allows us

to remove only one percent of crown cover along the stream channel
(within 50 feet) to meet temperature constraints.

Further recommendations would be for District foresters to lay out
patch cuts to minimize blowdown potential based on their knowledge
of localized wind patterns. Patch cuts should be irregulariy shaped
(kidney or teardrop shaped) to minimize visual impacts.

We are including a page from the Temperature Modification Section
which is included in the Soil and Water Handbook which is currently
being distributed to the Districts.

Jim Wardensky will be available to help 1ay out and mark these
streamside areas.

/
T
TIMOTHY V. TOLLE

Forest Hydrologist

cc: Wardensky
hristophersen, D-5
Rainville
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