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Stream: Crooked Creek >Wood River
Survey Type: ODFW Stream Habitat
Access: Canoe

Reach: 1

Start: T34S-R71/2E-825

Quad: Agency Lake

Date Surveyed: 23 August 04
Surveyors: R. Nawa, K. Hartzell
Distance Surveyed: 4813 m

ADD GRAVEL COUNT, PHOTOS, NOTES
Land Use
The stream flows through a cattle ranch with irrigated pastures.

Valley and stream channel geometry

Low lying marshes, narrow floodplains, dikes, and low terraces bordered the 14 m wide stream. A 500 m
long dike on the south bank constrained lateral movement of the stream in the lower portions of the reach
(Map). Sporadic smaller dikes further upstream constrained marsl; development. Above the lower marsh
ares, the creek meanders in a pasture over 1 km wide. Extremely low map measured stream gradient
(0.01%) was accompanied by high sinuosity (2.1). Due to extreme sinuosity, unit 29 has a high potential
for a meander cutoft because only 17 m separates the channel flowing in opposite directions (Map).
Meander cutoffs would significantly increase channel and streambank erosion that would be very difficult
to correct. :

Substrate _

The streambed was 99 percent sand and organics. Patches of pumice gravel covered less than 1 percent. A
hard claypan was exposed on about 30 percent of the stream bottom in the upper portion of the reach. This
claypan functions similar to bedrock but was not classified as bedrock,

Spawning Gravel
Scattered surficial deposits of pumice gravel did not appear to be suitable for spawning. The reach had no
riffles that would concentrate gravel deposition. :

Riparian Vegetalion

For the first 500 m of strcam, forested wettands and dense willows bordered the stream. Sedge dominated
marshes bordered the lower portions of the stream (U1-U7). Grass dominated pastures in the upper portions
of the reach (Photo 160). Sparse patches of willows were occasionally found in pasture areas. Shade
averaged 4 percent and streambed erosion was only 2 percent. Apparently grass cover and existing sparse
willow growth is adequate to protect most streambanks except at sharp meander bends. Artificially sloped
dikes, erosion control plantings, and rock had been placed at sharp meander bends to reduce erosion.

Wood

Wood (0.8 piece/100m) was concentrated at meander bends where logs have been artificially placed into
streambanks. Except for the first 500 m, almost no conifers or hardwoods are located close enough to the
stream to contribute future wood debris. Overall, wood is neither a pool forming factor or significant
source of cover.

Rearing and Adult Holding Habitat
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About 27 percef was pool habitat and 73 percent glides. Pools were distinguished from glides
by maximum depths greater than 1.5 m, otherwise the two habitat types were similar. Average maximum
pool depths were 1.9 m; ghdes*namtamcd average depths of about 0.9 m. Pools often formed at sharp
meander bends demonstrating that high sinuosity was the major pool forming factor ( e.g.,
U13,U16,U19,U27,U29). An estimated 30 percent of the streambanks were undercut. Undercut
streambanks provide ample cover for juvenile and adult fish, irrespective of wood densities and pool depths.
Algae and emergent vegetation dominated the stream bottom in lower portions of the reach, providing
excellent cover for fish. Three adult rainbow trout (40- GOCm) were observed near a bridge about 750 m
above the mouth (U4).

The stream has a caggl- k%pqamnce due to the lack of riffles and exposed gravel bars (Photo 160).

Stream Temperature
Maximum spot stream temperature was 11°C at 1530 pdt.

Photo 160 Unit 10.
The stream was a .
continuous glide with
scour holes >1.5 m
deep at meander bends.
Lush grasses
dominated riparian
Zones.

Ex. 281-US-423

Page 2 of 55



Stream: Crooked Creek >Wood River

Survey Type: ODFW Stream Habitat -
Access: Canoe

Reach: 2

Start: T348-R71/2E-S13SE

Quad: Agency Lake, Fort Klamath

Date: 23 August 04

Surveyors: R. Nawa, K. Hartzell

Distance Surveyed: 8,298 m |

ADD GRAVEL COUNT, PHOTOS, NOTES

Valley and stream channel geometry

Low terraces gently slope to form narrow floodplains that border the 13 m wide creek. In some areas the
stream: is bordered by marshes (wetlands) which confounds measurements of wetted width and active
channel. Lateral accretions at the base of vertical cut banks was narrowing the channel in some locations.
Extremely low stream gradient (0.01%) was accompanied by high sinuosity (2.3). Due to extreme sinuosity,
some oxbows were particularly vulnerable to meander cutoffs. A meander cutoff with 10 percent of the
flow diverted was developing at unit 44 (UTM 10 N:0587006;E:4720043 and Map). A meander cutoff with
2 percent of the flow diverted was developing at unit 44. At one location (UTM 10 N:586918;E:4720382),
three sharp oxbows has a high meander cutoff potential (Map). Meander cutoffs would significantly
increase channel and streambank crosion that would be very difficult to correct. Developing meander
cutoffs channels could be blocked with wood, soil and large rocks. A washed out beaver dam above
Highway 62 bridge (U71) suggests that beaver formerly caused channels to be more diverse and dynamic.

Substrate
The streambed was 96 percent sand and organics. About 4 percent was scattered surficial patches of 12-32
mm pumice gravel.

Spawning Gravel
An estimated 58 m” of pumice gravel were counted as suitable for spawning steelhead, aithough the quality

of this gravel is likely poor. About 40 m? of high quality gravel suitable for both Chinook and steelhead has
been placed at the end of reach 2 where a major spring from the Klamath [ish Hatchery enters the stream
{Photo 223; Map). This gravel placement creates the only riffle in the entire reach. Tecumseh Spring (map)
had 2 m® of suitable spawning gravel below the road crossing and an estimated 5 m? of gravel above the
road crossing. Spawning gravel at Tecumseh Spring could be increased significantly with the placement of
artificial gravel. Overall, the reach had an estimated 12 m? suitable steelhead spawning gravel per km
surveyed.

Riparian Vegetation

The stream is primarily bordered by pasture grasses, marsh sedges, and patches of willows. At one location
the stream abuts a forested high terrace that was recently logged. Willows, aspen, cottonwood, and
occasional ponderosa pines provided canopy cover (Photo 167). Shade averaged 13 percent. About 5
percent of the streambanks were actively eroding. Apparently grass cover and existing sparse willow
growth is adequate to protect most streambanks except at sharp meander bends. At unit 35 in the lower
portion of the reach, formerly eroding streambanks were grassed over. At unit 39 lateral accretions of fine
textured soil was accumulating at the base of formerly vertical cut banks. Rushes were colonizing the newly
deposited soil. Erosion increased in the middle portion of the reach where grazing and trampling removed
protective streambank vegetation (U40-U50).
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Wood

Wood averaged 1.3 pieces/100m but was not evenly distributed. Wood was concentrated in local areas
where the stream abutted forested terraces (estimated 5-10% of reach; Photo 176). Conversely, most of the
stream (90-95%) had no wood because few conifers and hardwoods are located close enough to the stream
to contribute wood debris.

Rearing and Adult Holding Habitat _

The stream has a canal-like channel best described as a continuous glide with scour holes at meander bends.
About 15 percent of the stream was scour pools and 85 percent glides. Pools were distinguished from glides
by maximum depths usually preater than 1.5 m, otherwise the two habitat types were similar. Average
maximum pool depths werc 1.7 m; glides maintained average depths of about 0.8 m. Pools often formed at
sharp meander bends (U41 and U53). High sinuosity was the major pool forming factor. An estimated 40
percent of the streambanks were undercut. Undercut streambanks provide ample cover {for juveniie and
adult fish (Photo 169). Three dead rainbow trout (23-40 cm) were observed below the hatchery (U79,U80).
A worker at the hatchery was informed of these mortalities.

Stream Temperature/Streamflow
Maximum spot stream temperature was 11°C at U70 at 1410 PDT. A screened diversion ditch upstream
from Tecumseh Spring was not diverting flow (Photo 210 Uoe4).

Photo 167 Unit 36
Gallery riparian
forests of willows,
cottonwoods and
pine bordered the
stream in some
areas.
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Photo 169 Unit 38.
An estimated 40% of
the streambanks are
undercut which
provide abundant
hiding cover for fish.

Photo 176 Unit 176.
The few trees that
fall into the stream
provide stable wood
and excellent cover.
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Photo 210 Unit 64.
Screened diversion
ditch on west bank.
No flow was being
diverted.

Photo 223 Unit 84.
Approximately 40 m®
of placed spawning
gravel was in ariffle
fed by spring water
passed through the fish
hatchery.
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[PHOTO RECORD
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[PHOTOQ RECORD

STREAM:

BASIN OR GCG:

SURVEY TYPE:

OR.PLAN D

PAGE:

BASIN lj

OF:

MIXED El

FIL:

SURVEY CREW:

PHOTC #
ORDIGITALID

UNIT
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SLIDE I:I
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BASIN CR GCG;, a0 ~p FibM: DIGITAL D SLIDE D PRINTS D
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SURVEY CREW; § + ' ROLL #: MAILER #:

PHOTO # UNIT
CR DIGITAL 1D # DATE TIME STREAM / PHOTO DESCRIPTION
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[PHOTO RECORD

STREAM:

BASIN OR GCG:

SURVEY CREW:

SURVEY TYPE:

OR.PIAN D

e

BASIN E]

PAGE:_
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e
/Q//Iq cep

" SPAWNING HABITAT FORM

=¥

Stream_ Clocltee Reach P Date_ [ Se/7 oy
Surveyor(s) [ pMBwg. o '
Surface Class Percent Percent . Pomice Rock - $D2 Shws Vs
area (m?) (G, GC, C) wetted usable vu T Comments
4 G fs0 fo ¢ D% 2| = 0% Sews Brc
2 ¢ /o< /40 £7 X2 B2 TURE Sems foag
o ¢ ro (0® 6C | 2BZ1 8§0Z Sourbes
X G fac . /od £¢ 1 f :
2 & { [ <y St 7
# 4 . N 7o " v
2 ¢ g v ZRIEZEY v
3 ¢ e i V4 7 = Pty ae Poes P -
2 ¢ u ' A e ~ P§PF Somws /. ﬁg»
T < " |2 | semrl 7% S 2
/ i rt o 77 202, Pl ’ g_
{ & e o i rf /s =
A " ! " x| #0332/ - Porycr Rack
2 ! " § i W " '
2 e (! “ 79 r % sy reo JPae e
3 [ g i 7% . —
(o fe o e id 202, >/ '
- % fr €] o 7c/;~ v ‘ R
3 o o " Fa t t
3 . neo o da r v
3 " v t F §
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10 GE q0 60 Y Her e — A 7,55, 3
§ | 16 Gle T ) Tt P piio Place grod woT Pomie fib
« )6 e | v 5o - | B [eco " Y
P)( yR 4 i H P 7 3070 Sqor =
d \ L) G 0 1 yif " ’_J
\ } s (r O ?4,{ f :

/

Y]

Class: G= gravel; C= small cobble (<150mm [6"])
Usable habitat is at least 150mm (6") deep and has water velocities between 1 and 4 feet/second. )
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SPAWNING HABITAT FORM

/

Stream 165244 54 St . Reach ' Dlte | Sepi” OY
Surveyor(s) ﬁ"dm ) ;’f
Surface Class Percent Percent '
area {m?) (G, GC, C) wetted usable Comments
;L F G- oo /oo ‘ JZR {esenrs Cuf et

Class: G= gravef, C= small cobbie {<150mm [6"])
Usable habitat is at least 150mm {6") deep and has water velocities between 1 and 4 feet/second.
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STREAM SUMMARY CROOKED CREEK

Number Total Avg Avg Total Substrate Large

Units Length Width Depth " Area " Percent Wetted Area Boulders

{m) {m) {m} (rn2) . 8/0 8nd Grvl Cbl Bldr Bdrk (#>0.5m)

84 13,552 13.7 1.07 196,460 94 0 4 1 0 0 .17
'Habitat Group Wetted Area

{m 2) Percent

Dammed & BW Pools a0 0.05%
Scour Pools 38,282 19.49%
Glides 157,366 80.10%
Riffles 720 0.37%
Rapids - 1} 0.00%
Cascades 0 0.00%
Step/Falls 0 0.00%
Dry 0 0.00%
Culverts 0 0.00%
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OREGON DEPARTMENT OF FISH AND WILDLIF
HABITAT INVENTORY Report Date:  9/26/2004

CROOKED CREEK
Survey Date = 8/23/2004

REACH 1

T34S-RO7TE-S25NE REACH 1
Valley and Channel Summary
Valley Characteristics (Percent Reach Length)
MNarrow Vailey Floor Broad Valley Floor

Steep V-shape 0% Constraining Terraces 0%
Moderate V-shape 0% Multiple Terraces 0%

Open V-shape 0% Wide Floodplain 100%

Valley Width Index 34" VWI Range: 2= 246~ 50)
Channel Morphology {Percent Reach Length)
Constrained Unconstrained

Hillslope 0% Single Channel 100%
Bedrock 0% Multiple Channel 0%
Terrace 0% h Braided Channe! 0%
. Alt. Terrace/Hilt 0%

Landuse 0%

Channel Characteristics
Type _ Length {m} Area {m2) Dry Units
Primary 4813 77863 0
Secondary 168 710 0
Channei Dimensions (m)

Wetted Active - Floodprone n= 3 First Terrace n = 1
Width: 143 Width: 21.7 2167 (150-250 ) 250.0 ( 250-250 )
Depth: 1,15 Height: 1.3 27 (24-28 ) 33 (33-33 )

W:Dratio: 16.5.

Stream Flow Type: LF

Average Unit Gradient 0.4%

Water temperature (°C) 11.0 - 11.0

Riparian, Bank, and Wood Summary

Entrenchment (ACW:FPW ratio). 10.6
Habitat Units/100m (tota! channel length): 06
Habitat Units/100m (primary channel length) 0.6

Prima Secondary
Land Use; : AG LG
Riparian Vegetation: P S

Bank Condition and Shade -

Bank Status Percent Reach tength

Shade {% of 180

Actively Eroding: 2% Reach avyg: 4%
Undercut Banks: 30% Range: 1 - 17
Large Wood Debris
Total Total / 100m primary channel
All pieces (>=3m x 0.15m): 37 08
Volume (m3 ): 18 04
Key pieces (>=12m x 0.60m): 0 0o
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CROOKED CREEK

OREGON DEPARTMENT OF FISH AND WILDLIF
HABITAT INVENTORY Report Date:  9/26/2004 Survey Date: 8/23/2004
REACH 1 T345-RO7TE-S25NE REACH 1
HABITAT DETAIL
Habitat Type Number Total Avg Avg Total Large Substrate
Units Length Width Depth Area Boulders Percent Wetted Area
{m) (m) (m) (m2) {(#>0.5m) S§/0 Snd Grvi Cbl Bldr Bdrk
GLIDE 20 3,590 15.0 0.89 57,347 0] 8 0 2 0 0 0
POOL-LATERAL SCOUR 9 1,358 156 1.92 21,148 o) 100 0 0 0 0 0
RIFFLE _ 2 33 24 020 80 9 0 0 40 &80 0 0
Total: 31 4981 143 115 78,573 9 Avg 92 0 4 4 ¢ 0
HABITAT SUMMARY
Habitat Group Number Total Avg Avg
Units Length Width  Depth Wetted Area Large Boulders
(m) (m) {m) . (mz) Percent  Number {#/ 100m2)

Dammed & BW Poois 0 0 0 0.00% 0 0.0
Scour Pools ] 1,358 156 1.2 21,146 26891% 0 0.0
Glides 20 3,590 15.0 0.89 57,347 7299% 0 0.0
Riffles 2 33 - 24 0.20 80 0.10% 9 11.3
Rapids 0 0 ¢ 0.00% 0 0.0
Cascades 0 0 g 0.00% 0 0.0
Step/Falls 0 0 0 0.00% 0 00
Dry 0 ] Q 0.00% 0 0.0
Culverts 0 0 a 0.00% 0 GO

POOL SUMMARY

Total of all Channel Lengths  Primary Channel Length
Total #/Km #iKm

All Pools: 9 1.8 1.9
Pocls >=1m deep: 9 1.8 19
Complex pools (LWD pieces>=3); 3 0.6 0.6
Poal frequency (channel widths/pool): 255
Residual pool depth {avg): 1.02
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OREGON DEPARTMENT OF FISH AND WILDLIF CROOKED CREEK
HABITAT INVENTORY Report Date:  9/26/2004 Survey Date  8/23/2004
REACH 2 T345-RO7E-S13SE REACH 2
- Valley and Channel Summary
Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0% Constraining Terraces 0%

Moderate V-shape 0% ’ Multiple Terraces 0%

Open V-shape 0% 44 Wide Floodptain 100%

Valley Width Index ﬂ VWi Range: Messr- 2 7 - 50)

Channel Morphology (Percent Reach Length)

Constrained Unconstrained

Hillstope 0% Single Channel 100%
Bedrock 0% Multiple Channel 0%
Terrace 0% Braided Channel 0%
Alt, Terrace/Hill 0%
Landuse 0%
Channel Characteristics
Type Length (m) Area (m2) Dry Units
Primary 8,208 145,567 0
Secondary 273 2,320 0
Channel Dimeénsicns {m)
Wetted Active Floodprone n= 6 First Terrace n= 2
Width:  13.3 Width:  19.0 175.0 (150-250 ) 350.0 ( 350 -350 )
Depth:  1.03 Height: 1.3 25 (22-28 ) 3.3 (3-35 }
W:D ratio: 15.0 Entrenchment (ACW.FPW ratio): 9.8

Stream Flow Type: LF
Average Unit Gradient 0.4%
Water temperature (*C) 10.5 -10.5

Riparian, Bank, and Wood Summary

Primary Secondary
Land Use: AG LG
Riparian Vegetation: P ]
Bank Condition and Shade
Bank Status Percent Reach Length Shade (% of 180)
Actively Eroding: 5% Reach avg: 13%
Undercut Banks: 4% Range: 1 - 100
Large Wood Debris

Tota! Total / 100m primary channel
All pieces {>=3m x 0.15m): 106 1.3
volume (m3 ); 83 1.0
Key pieces (>=12m x 0.60m): 1 0.0

Habitat Units/$00m (total channel tength):
Habitat Units/100m (primary channel length) 0.6

0.6
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OREGON DEPARTMENT OF FISH AND WILDLIF CROOKED CREEK

HABITAT INVENTORY Report Date:  9/26/2004 Survey Date: 8/23/2004
REACH 2 T34S-RO7E-S13SE REACH 2
HABITAT DETAIL
Habitat Type Number Total Avg Avg Total Large Substrate
Linits Length Width Depth “Area Boulders Percent Wetted Area
' (my -~ (m) (m) (m2) {#>0.5m) §/0 S8nd Grvl Cb! Bidr Bdrk
GLIDE ’ 38 7,312 135 0.83 100,021 3 96 0 4 0 0 0
POOL-ALCOVE 1 30 3.0 030 90 0 100 0 g 0 0 0
POOL-LATERAL SCOUR 12 1,122 138 174 16,704 3 96 0 3 0 0 0
POOL-PLUNGE 1 27 16.0 1.40 432 0 95 0 5 0 0 0
RIFFLE 1 80 8.0 0.30 640 2 60 0 40 0 0 o}
Total: 53 8,571 133 1.03 117,887 8 Avg 95 0 4 0 0 0
HABITAT SUMMARY
Habitat Group Number  Totat Avg Avg
Units ~ Length  Width Depth Wetted Area Large Boulders
(m) {m) (m}) (mz) Percent  Number (#/ 100m2)
Dammed & BW Pools 1 30 3.0 0.30 80 0.08% 0 0.0
Scour Pools 13 1,149 14.0 1.72 17,136 14.54% 3 0.0
Glides 38 7,312 13.5 0.83 100,021 B4.84% 3 0.0
Riffles 1 80 8.0 0.30 640 0.54% 2 0.3
Rapids 0 0 0 0.00% 0 0.0
Cascades 0 0 0 0.00% 0 0.0
Step/Falls ] 0 0 0.00% o} 0.0
Dry 0 0 0 0.00% 0 0.0
Culverts 0 1} 0 0.00% 0 0.c
POOL SUMMARY
Total of all Channel Lengths Primary Channel Length
Total #/Km #1Km
All Paols: 14 1.6 ' 17
Pools >=1m deep: 13 1.5 16
Complex poals (LWD pieces>=3): 3 0.4 0.4
Pool frequency {channel widths/pool): 322
Residual pool depth (avg): 1.05
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OREGON DEPARTMENT OF FISH AND WILDLIFE CROOKED CREEK
HABITAT INVENTORY  Report Date: 9/26/2004 Survey Date: 823/2004

RIPARIAN ZONE VEGETATION

Reach 1 Reach 1
Cover {percent) Diameter class {cm)
Unit Side Zone Surface Slope Canopy Shrub Grass 315 1530 3050 5090 >30 Notes
1 F 1 FP 0 20 0 100  Conifer
Hardwood
1 LF 2 FP ° 2 0 100 Confer
Hardwood
1 LF 3 FP 9 80 0 100 Conifer
Hardwood
1 RT 1 FP 30 0 v} 60 Conifer
Hardwood
1 RT 2 HT 30 o o 40 Conifer
Hardwood
1 RT 3 FP 10 0 0 20  Conifer
Hardwood
10 LF 1 FP 2 0 . 0 100 Conifer
Hardwood
10 LF 2 FP a 0 0 100  Conifer
Hardwood
0 LF 3 FP 0 o 0 100 Conifer
Hardwaood
10 RT 1 FP 2 0 0 100  Conifer
Hardwood
W0 RT 2 FP 0 0 0 100  Conifer
Hardwood
10 RT 3 FP 0 Q 0 100 Conifer
Hardwood
20 LF 1 FP S Q 0 100  Conifer
Hardwood
20 LF 2 LT 0 0 ¢ 160 Conifer
Hardwood
20 LF 3 FP 5 0 0 - 100  Conifer
Hardwood
20 RT 1 FP 4 1] 0 100 Conifer
Hardwood
20 RT 2 FP 0 Q [t} 100 Conifer -
‘ Hardwood
20 RT 3 FP 0 0 ¢ 100 Conifer
Hardwood
Ex. 281-US-423
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OREGON DEPARTMENT OF FISH AND WILDLIFE CROOKED CREEK

HABITAT INVENTORY  Report Date: 9/26/2004 Survey Date: 8/23r2004

Reach 2

Unit Side Zone Surface Slope Canopy Shrub Grass

32 LF
32 LF
32 LF
32 RT
32 RT
32 RT
40 LF
40 LF
40 LF
40 RT
40 RT
40 RT
50 LF
50 LF
50 LF
s0 RT
20 RT

S0 RT

1

FP

FP

FP

FP

FP

FP

FP

FP

FP

FP

FP

FP

HT

HT

HT

FP

FP

FP

FP

5

RIPARIAN ZONE VEGETATION
Reach 2

Cover (percent) Diameter class (cm)

3-16 15-30 3050 5090 >890 Notes

[¢] 0 100 Conifer
Hardwood
Q o 100 Conifer
Hardwood
0 Q 100 Conifer
Hardwood
20 20 100  Conifer WILLOWS
i ' Hardwood
80 40 40  Conifer WILLOWS
Hardwood 3
20 20 100  Conifer . WILLOWS
Hardwood
0 [4] . 100  Conifer
Hardwood
0 0 100 Conifer
Hardwood
Q 0 100  Conifer
Hardwood
0 20 100  Conifer
Hardwood
0 40 100 Conifer
Hardwood
20 40 80  Conifer wiLLOWS

Hardwood 2
0 0 80  Conifer

Hardwood
X 0 100  Conifer
Hardwood
o} a 100 Conifer
Hardwood
0 ¢} 100 Conifer
Hardwood
0 20 100  Conifer
Hardwood
0 ¢ 100 Conifer
Hardwood
0 0 100  Conifer 1 PONDEROSA
Hardwood PINE

Ex. 281-US-423
Page 43 of 55



70

70

70

70

70

70

LF

LF

RT

RT

RT

LF

RT

LF

LF

LF

RT

RT

RT

FP

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT

FP

LT

LT

FP

FP

FP

15

15

10

20

100

100

100

100

100

100

100

80
100
100
100
100
100

100

Conifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Caonifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Gonifer
Hardwood
Canifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood
Caonifer
Hardwood
Conifer
Hardwood
Conifer
Hardwood

ASPEN

ASPEN

wiLLOw
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CROOKED CREEK

REACH UNIT# TYPE CHAN DIST.(m)

COMMENTS NOTE_ESTIMATOR

NOTE_NUMERATOR

1 1 6L oo 250
1 2 6 o 500

1 3 6L 1

1 4 e o 750

1 5 6L 00 1000
1 6 GL 00 1250
1 7 GL 00 1500
1 8 WP o 2300
1 g RN

1 12 6L 00 2608
1 13 P o 277
1 4 R

1 1 P 00 2015
1 19 P 00 333
1 24 6L 00 4045
1 % ©GL 00 4205
1 ¥ GL 00 4451

] 27 P 00 4509
1 W GL 00 48
1 % WP 00 4
1 30 6L 00 4813
1 31 6L n

2 32 6L o1 5063
2 34  GL 00 5488
2 3 P 00 584D
2 3 GL 00 5890
2 7 GL 00 6140
2 8 GL 00 8390
2 0 GL 00 6360
2 4 P 00 6937
2 4 P 00 7757
2 4 6L 00 8007
2 49 G 00 0007
2 52 6L 00 %17
2 53 LP 00 9656
2 % GL 00 10232
2 § GL. 00 10482
2 8 6L o1 10732
2 58 6L 1

2 GL 00 10829
2 64 6L 00 112
2 68 6L 00 1122
2 6 6L 00 11368
2 89 P 00 11401
2 70 GL 00 11562
2 P 00 11597
2 72 6L 01 11847
2 73 AL 10

2 74 6L 00 12097
2 s GL 00 12169

RT TERRACE (DIKE) ONLY

BD LB QUTFLOW FROM MARSH
BC
cS
[o1:]
CS
Ccs
RB TRIB (RANCH CREEK)
(o]

R8 TRIB (POND OUTFLOW)
GS

Sb

BC

cs
AGENCY CREEK

up

BC

up
DJ

BC END AT SINGLE LANE BRIDGE

BC

BC

BC TECUMSEH SPRING CGUTFLCW
LB TERRACE HT

5D sD

HWY 62 BC
GS RB TERRACE HT

§s

88

LB MARSH, RB DIKE
MARSH
BEAVER DAM AT LB DIKE

RB DIKE; LB MARSH

RB MARSH; LB DIKE

RB DIKE FOR S0M

LB DIKE FOR 50M

12.5C AT 1530

L8 DIKE FOR 100M

MEANDER POOL

OUTLET FROM POND
MEANDER POOL

MEANDER POOL

PUMP RB

10C AT 0920

WILLOWS RB

MEANDER POOL

LB WILLOWS; RB ERODING
MEANDER POCL

R8 DIKE

AGENCY CREEK; 10.5C AT 100G
LOGS AT MEANDER FOR EROSION
GRAVEL <1/2%, LB PUMP
GRAVEL <1/2"

STREAMBANKS HEALING LB
10C AT 1140

MARSH RUSHES LB/RB
COLLAPSED BRIDGE
MEANDER BEND POOL
MEANDER CUTOQFF FLOWING 5%
2" RESIDENT'S PUMP RB

HIGH SINUQSITY
MEANDER POQL
END AT BRIDGE

10.5C AT 1150

2 5Q M SPAWNING GRAVEL

10.5C AT 1215

IRRIGATION CANAL LB, NO FLOW
SCATTERED PATCHES OF GRAVEL
HWY 62 BRIDGE

STAFF GAUGE = 1.7

MC AT 1410

WASHED CUT BEAVER DAM

COMPLEX ALCOVE
MARSH RS
MARSH R8
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CROOKED CREEK

REACH UNIT# TYPE CHAN DIST.m) COMMENTS NOTE_ESTIMATOR

NROTE_NUMERATOR

N NRNNPNDR

¥BI28F

GL
GL
GL
PP
GL
RI

288R28

12693
12943

12670
13111

S8

$5,G5

FLOODPLAIN TO RT HS

HATCHERY CUTFLOW

MAJOR SPRING QUTFLOW

2 DEAD RAINBOW 10-14"

1 DEAD RAINBOW 15”

SIDE CHANNEL

SPRING FROM CULVERT
10.5C AT 1600

BIG SPRING AT HATCHERY
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STREAM SUMMARY

SPRING CREEK

Number Total ‘ Avg Avg Total Substrate Large
Units Length Width Depth Area Percent Wetted Area ! Boulders
m) m (m) (m2) SO Snd Gl Cbl  Bidr Bdrk (#50.5m)
36 4,104 48.3 145 232,030 58 3 12 & 3 21 12
Habitat Group Wetted Area
(m2) Percent
Dammed & BW Pools 0 0.00%
Scour Pools 3,078 1.33%
Glides 219,700 94.69%
Riffles 7,302 3.15%
Rapids 1,914 0.82%
Cascades 0 .0.00%
Step/Falls 36 0.02%
Dry 0 0.00%
Culverts o] 0.00%
Ex. 281-US-423
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[PHOTO RECORD

STREAM: C)@d/@d Cr.

SURVEY TYPE: OR. PLAN I:l BASIN MIXED D

BASIN OR GCG:. Wmd FILM: DIGITAL !E SLIDE D PRINTS [:l
SURVEY CREW: RNI k ]+ ROLE #: MAILER #

ORP:lgTTC)JID U;!T .. DATE TIME STREAM ! PHOTO DESCRIPTION
K (2101 &F ?/f ofl[24d JLS/LR \View aP 7 vervsen
2 8 /7 | A7 Mog !l (X \/jew
s b (212 |~ (DS\/;GW _T'r\ciudir\a HW\; 63 'SVMR«-
5; 153 /7, P I
s:  14/7 éf)
2 1A
s, 2 V77
9:

AN

J10: ngq

1w /4720

12: 25172

—~r g ety

Ex. 281-US-423
Page 49 of 55



o e St
SH

- B S . ot
© 0 USLINN OO0 NO .H.m.mmu.u?a. 100d LY Emimdbw«.m.i H.._h..ww—(._. *TENNYHD SALLOY THL 40 dOL HHL 01 GIEWYTLLS THL WOYL [ w.«ﬁmie@.
. DT g . i e

R i s\t =

R ZANCL <\ EE A S M A AR

1y .
Vel sle 2 i4E )
B R ED 2 i‘..-‘ng\.u T8 o

A T LN |_

Gl O e
Q;, E\ g9 =

HA10N

T 3 s o n‘u “ A -
LM~ HIDNAT .- MO &d
SN T N % | ANN HOVEN

1MA H1Gm:| "1H Hiam | ~'IH HIQM | o'l -l
HOV UL ANOWZ AOOTd | TANNVHD HALLDY| - ( 06°

Eﬁ NMOLYWLIST .,

40

J

& ja. _‘L..A, - _.L.U _ ww\w*ﬁ&“ NVERLLS -

OV _ . ' L . ..H,-.HNZE

- = LA
SENATENSISITUING

SﬁﬁhﬂéﬂﬂwﬂﬁwﬁNﬂﬁ~

Ex. 281-US-423
Page 50 of 55



(S7004 TANNVHY 440 Ld13Xa} 871004 B Q2 NS Vim A‘INO ..
SLINO¥ILY M 1SV NI HI43a TYAOK - 1004 H1d3d XV

. A
o8l 3,99 ; ) oIt SEEREIETE
?qun@-?&ﬁ% AV vdis 29 GRS a1 R o Gl &7 A
e} 9,10 of - 3 AR t= =5
Ay Joere otk amipds — OLS] @, <5 o . I Y ST &Y M| TR
PAAeD S o) | ot oay T L] »ml 2
4S9y _4°0 1 Badhed aoeteg *t 5 Sh S E
ol -0 ~rioy oo g | T < S 5b 3y [ S| AL
20 - 051 DeiS of | & S EVNRE ROl BT 9 87
U Q) P VS T GT TwEH (s | ©F : 5 ERE AL Ll
NI AL {s oL £ NP o5 7 VR 37 A
gy 7w 1 99 5 5 _ Tyl 22| S
9y ey | S| COF 4 YN o T A
5 INOITG TR s WL g N M AR
] $s I E T - | G| 9
©hl@ __ocs A = @[ T T Lo | Rl el
. L) s d¥RD JHIS k) ar 51 s ok |7 Sio | LTk T %
270G Lo 03 of a/ S K Sl RERNAN. 5
e | 0h oo | 1 &0 &
[3coks Jo ainsf tashig g | of S S5 N B
x or OF Iy R NE | 90
MO ON £ T owey reijesiy] al ot | 5. 53 T35 T
g 5 Sb | .
L Ki Sb el 9
e IR - 25 | 0P 5 D “
Bl [P SO pw @ - R ol | - of S AE
Vs oSN (D 8 0 °C 74 o T
Qbbb gLl LoPE0dsa /| ¢ 1 Iz I i .
83002 Lo NOISO¥T | INNOD [MDUad ¥ald 374D “lAuD NS O/ ) HIOIM  HIONAY o1d
10N INIWWOI 43N % dAlLDV %] dala FIVHISANS INADYId AHI4183A »+HLd490  H1d3d .- LINN LINO
Ymyy -y e o tdes [ Y 2D anooyy MRS
‘3OVd

1 40

Ex. 281-US-423
Page 51 of 55



9 #
224
‘ 2§ #LND w
QOOMUYYH : "
YIHNOD 0 \_.4. € ]
~ ol .. / A /| coomauv |” N
o . AJINOD [e] . I_Q. z
g 3 I i /- Jacomauwk [ ] T ,
] ) ~EEING3 , o¢ 17 b | LHo .Uh”
OOMGNYH S .
H3INOD , D \e\w €
QOOMQAYNYH | RN
wEanos | - .Q , ,Fq r
QOOMOYYH N .
u3IN0D | e { m 7 ' =y .Qh
AOOMAYYH e R .
HIJNOD . Q :\3 , €
AOOMA¥YH Lo T o
H3INOD — 0 . \_4 , 7
A0OMAYYH A EE e
¥34INOD \3 17 b LHDY
QOOMaYVH L T
¥FHNGD 5T u FINE
QOCMAYYH
Y34INOD 0 j um F
GOOMOMYH SN R ] .
ot VLSopz0m0) ! EERTe) oo Q. , .,?., w; . o4 L T | a5
. +06 06-0§ 0§08 0¢85l st gL | w3A00% YIAOD % NINSOTO 240TS  FOVIENS  INOZ  HAIS | WIBWAN
TLON NVTIVIN (SYRLTWILNED © HEQ) INNGD * UOH/SSVED AMHS AJONYD 2NN
Iy y T ho .kn..wM,__ ALva dmjooyy . HVRULS

A0 \ A0vd

1.

Ex. 281-US-423
Page 52 of 55



' e‘_?

| Ao
Zn

Mosler

" SPAWNING HABITAT FORM

eflng,,

Stream_ SiGer . Reach_ 2 'Date [ Sesi oy
Surveyor(s) f? . )l/ﬁwa.. - '
surface Class Percent Percent - . ﬂm,ce Fock - 6‘39 Spvo //"r
“area {m°) {G, GC, €) wefted usable VT . Comments -
Y4 G | pe | ke e | Bz - >52% Sowr et
A 2 Vi [o° 67 | 22320 7027 Svwfong
4 ¢ | e 100 166 | 2321  >52Z s
A | 4 (o0 /OB ¢ f ‘ 7
2 < Al L 520 2
) 9\ 4’: i\ i ZO . 1 v
20 e e " 73 | BF> e
EEN B 7 | v Pmamas |
— 2 | ¢ T h N A V2Rl - 6OZ Sawo ) o%
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. i (L C CfO 60 F v Mo s, io — ey 71794:# |
/5 Gl i o T Pt Mide Places p.nuq// w7 foma i
& G ¢ “ 50 TY |4 o n
2 & A K FY 22 30 Sar
4 Q- i { 5/'—,‘ ' i
4 G | [l i ' 94 Iy

i

Class: G= gravel;

small cobble (<150mm [6“])
Usable habitat i s at east 150mm (8") deep and has water velocities between 1 and 4 feet/second.
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