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1.0 Introduction

The Hatchery Creek system, on the northern end of Prince of Wales
Island ( Fig. 1 ), has two barrier falls, located approximately 2.4 and 2.7km
( 1.5 and 1.7 miles ) upstream from Sweetwater Lake, which 1imit the accessible
stream length for anadromous fish. The stream system may have potential for
rehabilitation since alteration of the falls to improve fish passage would
increase the accessible stream length for salmonids. To evaluate this potential,
the spawning and rearing habitat for salmonids above and below the falls was
assessed during three surveys conducted between August 1 and 26, 1978.

The falls have been described as partial barriers during average water
levels and as complete barriers during extreme water Tevels.l Historically,
pink salmon utilize the stream below the falls, while coho and sockeye use the
upper stream area. During the present survey above the falls, approximately 100
adult coho and 2 sockeye salmon were observed and juvenile coho salmon were
abundant in some of the tributaries. Below both falls, an estimated 430 pink,

795 coho and 110 sockeye salmon adults were observed and an additional 86 adult

coho and 15 sockeye salmon were observed between the falls. Several coho
salmon were successfully jumping the upper falls.

2.0 Procedure

The stream was surveyed in sections by walking its length. The parameters
recorded for each stream section were:

(1) 1length '

(2) width { average and range )
(3) depth ( average and range )
(4) gradient ( 0 )

(5) substrate:

(a) percent composition of:

(1) exposed bedrock

(2) large boulder { greater than 0.9 m diameter )
(3) small boulder ( 0.3 - 0.9 m diameter )

(4) large cobble { 15.2 - 30.5 cm diameter )

(5) smaill cobble ( 7.6 - 15.2 cm diameter )

(6) course gravel ( 2.5 - 7.6 cm diameter )

(7} fine gravel ( less than 2.5 cm diameter )

(8) fines ( sand, silt, clay, muck )

(b) compaction:

(6) pool/riffle/rapid ratio ( P:R:R)

(7) available spawning area ( % )

(8) juvenile and adult fish species and abundance
(9) aquatic vegetation density
(10) instream organic debris and cover

-

1 Crowell, William B., 1972. Report to U.S.F.S. Ketchikan, Alaska Office:
Hatchery Creek Survey and Recon. 9 pp. : '
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FIGURE 1. HATCHERY CREEK DRAINAGE.
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2.0 Procedure
(Continued)

(11) density of canopy and épecies . S
(12) pool type Co
(13) quality of rearing habitat

Most parameters were based on observations by the surveyor. However,

_stream dimensions were usually measured using a distance-finder or tape and

gradients were determined with a clinometer. Additional information was
recorded for representative stream sections; these were temperature, using a
hand-held thermometer, and discharge, estimated by the "chip method."”

The available spawning area was estimated as the percentage of riffle
area which contained adequate water depth and suitable substrates for spawning

“ salmon. Generally,non-compacted substrates between 2.5cm and 15.2cm ( 1 and

6 inches ) were considered spawnable. -

Rearing area was quantified as the instream pool area. Since rearing
js not restricted to the pools, these values are conservative.

The pool/riffle/rapid ratio was determined by estimations of the surface
water velocity. Generally, pools were considered to be less than 0.2 meters
per second ( 0.7 feet/second ) and riffles between 0.2 and 1.0 meters per
second ( 0.7 and 3.3 feet/second ); surface water velocities greater than 1.0
meter per second were considered rapids.

3.0 Results and Discussion

A total of 29.6km ( 18.4 miles) of stream were surveyed in the
Hatchery Creek drainage. The total stream area surveyed ( 310,962 m ) con-
tained 16% ( 51,197 m¢ ) spawning area and 50% ( 155,412 m2 ) pool area. The
upper falls restricts utilization of 79% of the total stream area, 78% of
the total spawning area and 91% of the total instream pool area ( Table 1 ).

_ Physical characteristics of the streams are summarized in Table 2.

3.1 Below the Falls

Segment I-a of the Hatchery Creek mainstem extends 2,744m upstream
to the upper barrier falls. The total area ( 65,968 mZ ) contains 17%
( 11, 177 w2 ) spawning area and 21% ( 13,818 mé ) pool area. .

Additional spawning and rearing areas are available on Tributary H-13
which enters Segment I-a of the mainstem approximately 0.6 km upstream on the
west bank. Although this stream was not assessed during the present survey,
it has been described as a major fish stream and is useable for its entire
length ( 2.4km )1. :

1 1pid.




TABLE I. Distribution of Spawning and Rearing Areas in Hatchery Creek Drainage
Summarized by Stream.
PERCENT OF TOTAL:
StisgggD zggiL SPAWNING AREA REARING AREA | SPAWNING | REARING
LOCATION (m) (m2) @) | (| m2) o | AREA | AREA
Below Falls
Mainstem: .
Seg. I-a 2,744 65,968 11,177 17 13,818 21 22 9
Below Falls
Total 2,744 65,968 11,177 | 17 14,818} 21 22 9
Above Falls
Mainstem:
Seg. I-b 2,405 52,868 2,792 5 20,700 39 5 13
Seg. II 2,790 54,575 11,744 | 22 26,020 48 23 17
Seg. 11X 2,568 39,075 3,171 8 35,670 091 6 23
Tributaries:
H-1 4,285 41,785 6,017 { 14 32,798} 78 12 21
H-1la 1,372 4,901 12 <1 2,390 49 <1 <1
H-1b 1,683 5,647 2,111 | 37 3,515 48 2
H-lc 2,978 5,493 ol o 4,954 90 3
H-2 689 4,841 0 4,639 96 3
H-3 995 957 0 916f 96 <1 <1
H-5 510 742 114} 15 492 66 0 o<1
H-7 3,700 23,504 11,973 | s1 6,250, 27| .23 4
H-7a 1,052 4,214 247 6 1,001 24 <1 <1
H-8 841 2,969 959 32 987 33 2 <1
H-12 950 3,423 880 26 1,262 37 2 <1
Above Falls
Total 26,818 244,994 40,020 16 141,594 58 78 91
Drainage
Total 29,562 310,962 51,197 16 50 100 100

155,412
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TABLE II. Physical Characterstics of Hatchery Creek Drainage Summarized

Ey Stream.
ESTIMATED | WATER .
DISCHARGE TEMP. GRADIENT | WIDTH (m) DEPTH (cm)
LOCATION (CFS) (oC) (o) X RANGE | X | RANGE
Mainstem:
Seg. I-a - - 0.5-3.0 | 24 }18-40 25 | 5-132
Seg. I-b 150 17 0.5-1.0 | 22 |12-34 28 | 5-152
Seg. 11 325 14-17 «1.0}| 20| 2-33 58 | 3-152
Seg. III - 18-19 0.5] 20| 3-21 | 64| 3-122
Tributaries: | 1
H-1 7 15-18 |<1.0-2.5 | 16 |0.3-38 | 36 | 3-305
H-1a 2 15 0.5-2.0 4 10.3-12 | 20| 3- 91
H-1b 1 17-19 0.5 3{0.3-12 | 15| 3-122
H-1lc - - 0.5-3.0 2 10.2-12 | 25} 1-152
H-2 - 18-19 | 0.5-2.0 7 10.3-30 | 43| 1-183
H-3 - 11-14 | <1.0-5.0 1]0.3-61] 30}1- 91
H-4 - - - - - -1 -
H-5 1.5 12 1.0 2 {0.2- 8| 18| 1-122
H-6 - - - - - -1 -
H-7 25 11 |<1.0-2.0 6 {1.0-21 | 25 | 3-122
H-8 8 9-13 1.0-2.0 3{2.0- 8| 18}8-122
H-9 - - - - - -1 -
H-10 1 14 - 1 |o.6- 6 | 205 46
H-11 - - - - - -1 -
H-12 5 12 0.5-1.0 4 {0.6-12 | 13 ] 3~ 96

e v ot o s
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3.1.1 Spawning Area

Most ( 98% ) of the spawning area in Segment I-a was contained in
Reach 1 ( 0 to 1,134m upstream ), while Reach 2 ( 1,134 to 2,744m upstream ),
the stream length containing the two barrier falls, contained the remaining 2% of
spawning area ( Table 3). : C o

The total area of Reach 1 ( 29,180 m2 ) included 37% ( 10,956 m2 )
spawning area. Substrate compostion was predominately coarse and fine gravels
( 52% and 32%, respectively ) of moderately loose compaction and the water
surface was mostely riffles ( 63% ), especially in the upper length. During
the survey { August 26, 1978 ), an estimated 430 pink, 800 coho, and 100
sockeye salmon were observed; approximately half of the pink salmon were
spawning.

In Reach 2, a canyon-like area with increased gradient, the streambed
was mostly large and small boulders ( 25% and 55%, respectively ) with,
generally, swift waters ( 82% riffles; 109 rapids ). Consequently, less than
1% (221 m2 ) was considered spawnable. No spawning salmon were observed in
this reach, however, an estimated 86 coho and 15 sockeye salmon adults were
holding near the base of the upper falls. ' . .

3.1.2 Rearing Area

Based on the instream pool area, 79% ( 10,875 mé ) of the rearing area
below the falls was located in Reach 1, which appeared to be good to fair-
quality rearing habitat ( Table 4 ). Reach 2 contained the remaining 21%
of rearing area below the falls and offered fair-quality rearing habitat. The
pools tended to be larger in Reach 1 and contained higher amounts of instream
cover than Reach 2. During the survey, a few juvenile coho salmon were
observed in Reach 1, however, they were more common in Reach 2.

3.2 Above the Falls

The total stream area above the falls ( 244,944 m2 ) contained 16%
{ 40,020 @2 ) spawning area and 58% ( 141,594 mé ) pool area.

3.2.1 Spawning Area

Most ( 74% ) of the total spawning area above the falls was contained 1h
three streams: , "

(1) Tributary H-7 ( 30% )
(2) Segment II of the mainstem ( 25% )
(3) Tributary H-1 ( 15% ).
The remaining 26% of total spawning area was distributed among eight other
ctreams ( Table 5 - Appendix I ). ‘

Mainstem:
Segment I-b

Segment I-b of the Hatchery Creek mainstem extends 2,405 meters from the
upper falls to the outlet of Hatchery Lake over a gentle gradient. The total
area { 52,868 m2 ) contains 59 ( 2,792 m¢ ) spawning area, which comprises 7%

-3-




" TABLE III.

" Distribution of Spawning Areas, Substrate Size and Surface

- Water Velocities Below the Falls in Hatchery Creek Drainage
Summarized by Stream Reach and Section.
S £ COMPOSITION (7
S CATION : PERCENT OF UBSTRAT SIITI (%) SURFACE
g LenGT| TOTAL| seauning | TOTAL SPAMNING 43} 4 bl o) olool ol @ | waTER
0 ' . AREA AREA A o &O= Blgzlmalt S e ¥l 2 | veELocITY
9 - ‘ Below ol walg 3luelERlanian W
) (m) (m2) | (m2)|(%) |Falls |Drainage | m{Sx|& &|35|aS|SE|ES P| R|R
instem:
g I-a
ach: 1
c. 1 402 | 9,810] 2943] 30 26 6 0 015 |35] 35| 15| 60| 40
2 229 | 5,574 1115| 20 10 2 ol10 |60 30 40| 60
3 503 | 13,796} 6898] 50 62 13 of10 |60 30 20| 80
tal 1134 {29,18010956]| 37 98 21 ol ol o] of12 |s2]32| 5| 37| 63| 0
ach: 2
. 1 805 |22,073| 221} 1 <1 5{15] 65{15] 0 | 0] © 10/ 90} 0
2 .805 [ 14,715 ol o 0 0 15|40 40| s{o{ o] ol o s| 70 {25
ach .
ral 1610 |36,788] 221} <1 2 <1 9l25] ss{1i1jo { ol ol o 8| 82 |10
YTAL 2744 165,968]11377] 17 | 100 | 22 slia] 31 6|5 |23 f1al 21 21 73] s




TABLE 1V. Distribution of Rearing Areas Below the Falls in Hatchery Creeck
\ Drainage Summarized by Stream Reach and Section
‘ ""
PERCENT OF .
TOTAL REARING
:ggil. POOL AREA AREA QUALITY OF ¢ JUV. FISH SPECIES
BELOW HABITAT FOR PER RELATIVE
LOCATION (m2) (m2). | (2) FALLS | DRAINAGE | REARING ABUNDANCE
Mainstem:
Seg. I-a -
Reach: 1
Section: 1 9,810 | 5,886 ] 60 43 4 Fair Coho/Few
2 5,574 | 2,230 | 40 16 Good/Fdir | Coho/Few
3 13,796 2,759 | 20 .20 2 Good Coho/Few
Reach . :
Total 29,180 110,875} 37 79 7 Good/Fair Coho/Few
Reach: 2
Section: 1 22,073 2,207 | 10 16 1 Fair -0- .
2 14,715 | © 7361} 5 5 <1 Fair Coho/Moderate
Reach .
Total 36,788 | 2,943 | 8 21 2 Fair Coho/Moderate
TOTAL 65,968 113,818 | 21 100 9 Good/Fair | Coho/Few-Moderate
]

0110 L——n
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. TABLE V.

Distribution of Spawning Areas, Substrate Size and Surface Water

. Velocities Above the Falls in Hatchery Creek Drainage Summarized By

Stream. See Appendix I for Summarization by Stream Reach and Section.
PERCENT OF SUBSTRATE COMPOSITION (%)
LENGTH | TOTAL | SpAunrng | TOTAL SPANNING g1 5 4l o) o A R “aTER
SURVEY| AREA AREA AREA of o0 SiSeloaln 8l & | verocry
LTIO'N Above -8 N3 Jiwo|wolwo .c ) -
(m) (m?) (m2) (%) Falls’ | Drainage | = Sala a|2& 5SS BaG P P R1 R
tem:
I-b 2,405| 528681 2792} S 7. 5 <1} ol &4j28{ 31|19} 9| 839 j61 | O
11 2,790 54575|11744]22 29 23 <1 1]10] 11|35| 22| 20 [ 48 |51
1881 2,568 39075| 3171 8 8 6 ol ol<1lo| 346} 19] 3291 ] 9 {0
1itaries -
4,285 41785| 6p17] 14 15 12 3l 1] 1} 5| 8|51} 23 78 {21 |<1
1,372 4901 120 1 | <1 <1 71 31 9|26 31|19 4 48 |51 | 1
1,683 5p47| 2]11)37 4 ol ol ol of 17|53| 22| 86238 |0
$2,978] 5493 0 0 ol 1| 3]13]| 20/33} 11| 19 {90 |10 [ O
689 | 4841 0 0 a4l olc1] 1| 7| 2|<«1] 85(96] &4 10
995| 957 0 0 ol ol ol20] 16/43] 11| 10|96 |4 | O
510 762| 114{15 <1 <1 4l<1) 1l12| 20ls54] 6] .2 |66 |29 |5
3,700| 23504 (11973| 51 30 23 ol<1] <1l 2| 16{58] 17| 6|27 |73 {0
1,052 4214| 247| 6 <1 <1 1| 2| 13{30] 39|11 2|24 {58 |18
841 2969| 959| 32 2 2 3l<1| a4l2a] 24/32] 8] 4133|652
950 3423| 880]26 2 2 ol ol ol 4| 211a8] 251 2137)63 |0
L 26,818 [244994 |40p20] 16 100 78

~
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Segment I-b
(Continued)

of the total spawning area above the barrier falls. The streambed was mostly
large and small cobbles ( 28% and 31%,respectively } with moderately compact
coarse gravels ( 19% ); substrate size tended to increase with distance up-
stream. The water surface was predominantly riffles ( 61% ) for the stream
Tength except in the upper 567 meters to the lake which was mostly pool area.

Segment TI

Segment 1T of the mainstem extends an estimated 4.0km ( 2.5 miles )
from Hatchery Lake to the outlet of Butterfly Lake, however, only the lower
2.8km { 1.7 miles ) were surveyed. The total area surveyed ( 54, 575 m2 )
contained 22% ( 11,744 m2 ) spawning area which comprised 29% of the total
spawning area above the falls. Nost ( 73% ) of the spawning area in Segment Il
occurs in Reach 2 ( 745 to 2,124m upstream ); Reach 3 ( 2,124 to 2,790m up-
stream ) contains the remaining 27% of spawning area in Segment II while Reach 1
( 0 to 745m upstream ), a slough-like area, contains no spawning area.

In Reach 1, the streambed was mostly silt ( 45% ) with moderately
compact fine gravels ( 40% ). Characteristically, the slough was relatively
deep with sluggish water ( 100% pool ).

The total area of Reach 2 ( 22,932 m2 ) contains 37% ( 8,541 m2 ) spawning
area. The surface water was mostly riffles ( 70% ) and the streambed was,
generally, similar throughout the reach. Substrate compostion was coarse and
fine gravels ( 58% and 19%,respectively ) which ranged between loose and moderately
compact. One area containing mostly riffles ( 90% ) and a high concentration of
loosely compacted gravels was located near the island, approximately 1.7km-
upstream, and provided high quality spawning potential.

In Reach 3, water velocities ( 89% riffles; 4% rapids ) were faster than
Reach 2 as the gradient was moderately increased. Also, substrate sizes were
larger than in Reach 2 and tended to increase further with distance upstream. The
streambed contained mostly large and small cobbles ( 36% and 28%,respectively )
with moderately compact coarse gravels { 23% ). The total area ( 13,487 m2 )
contained 24% ( 2,303 m2 ) spawning area, most of which was located in the lower
300 meters of the reach length ( 666 m ). _

Above Reach 3 the gradient continued to increase moderately and rapids
became prevalent. The substrate also appeared to increase in size over Reach 3.
Beyond this area, the upper stream length ( estimated 0.7km ) to Butterfly Lake
was slough-like. Although the area above Reach 3 was not surveyed, the spawning
potential appears limited. .

Segment TII

Segment III of the mainstem extends 2,568 meters from Butterfly Lake to
the outlet of Lake Galca. The total area ( 39,075 mé ) includes 8% ( 3,171 m? )
spawning area which comprises 8% of the total spawning area above the falls.
Reach 1 ( 0 to 916m upstream ) contains 64% of the spawning area in Segment TII
while Reach 2 ( 916m to 2,568m upstream ) contains the remaining 36% of spawning
area. ‘

-4-




Segment I11
(Continued)

Reach 1 has a gentle gradient and contains a
which 22% ( 2,017 m2 ) was spawning area. The stre
fine gravels ( 32% and 48%, respectively ) of modera

jsolated pockets of sand ( 20% ). Spawning potential was limited in this area

by the relatively slow water velocity ( 78% pools; 2

total area of 8,985 mZ, of
ambed was mostly coarse and i
tely loose compaction with

29 riffles ) but tended to

increase with distance upstream as did the occurrance of riffle areas.

Reach 2 was characterized by relatively deep
water ( 91% pool ) created by the beaver dam at the
Substrate compostion was coarse and fine gravels (

( % depth = 0.9m ) sluggish
lower boundary of the reach.
50% and 10%, respectively ) with

silt and sand ( 35% ). The only spawning area was located between 549m and 928m

upstream from the beaver dam which comprised 4% ( 1
( 30,090 m2 ) in the reach.

Tributaries:

H-1
Tributary H-1 enters the southern end of Lak
( 2.7 miles ) upstream to the fork. The total area
( 6,017 m ) spawning area which comprises 15% of t
the falls. At the time of the survey ( August 1 -
appeared to be below normal and the spawning area v
vative due to the reduced volume of water. Most (

,154 m2 ) of the total area

e Galea and extends 4.3km -

( 41,785 m2 ) includes 14%
he total spawning area above
5, 1978 ), water levels
alues are considered conser-
92% ) of the spawning area in

Tributary H-1 was located in Reach 4 ( 2,508 to 4,285m upstream ); Reach 2

{ 982 to 1,930m upstream) comprised 8% of the spawn
while Reach 3 ( 1,930 to 2,508m upstream } comprise
( 0 to 982m upstream ) contained no spawning area.

Reach 1 has a gentle gradient and, at least
normal flows, contained essentially no riffle areas
area ( 23,353 m2 ) contained no spawning area, even
mostly coarse and fine gravels ( 60% and 27%,respec

Reach 2 has a slightly increased gradient an
than Reach 1. Coarse and fine gravels ( 39% and 36
compaction continued to dominate the streambed with
silt ( 18% ). Although high concentrations of spawn

ing area in Tributary H-1
d less. than 1% and Reach 1

partially due to the below

. Consequently, the total
though the streambed was

tively ) of moderate compaction.

d water velocity ( 13% riffles )

% respectively ) of moderate
isolated patches of sand and

able substrates were present,

only 8% ( 474 m¢ ), of the total area ( 5,822 m2 ) was considered spawnable. Again,

spawning potential would increase considerably duri

Reach 3 was a canyon area with an increased
and contained two short falls. Here water velociti
3% rapids ) and substrates were larger than in Reac
prised of bedrock and boulders ( 37%,combined ) wit
( 30% and 16%,respectively ) and patches of moderat
The only spawning area occurred in the upper 82 met
comprised less than 1% ( 13 m¢ ) of the total area

ooy
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ng higher water levels.

but, generally, moderate gradient
es were faster ( 51% riffles;

h 2. The streambed was com-

h large and small cobbles

ely compact coarse gravels ( 14% ).
er length of the reach and

( 2,408 m? ).
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(Continued)

In Reach 4, the gradient decreased, however, riffles ( 68% ) remained
prevalent. Spawning potential was reduced in places by bedrock outcroppings
usually accompanied by large cobbles, however, most of this reach contained
favorable substrates. The streambed was comprised of small cobbles( 23% )
with intermixed coarse and fine gravels ( 47% and 12%,respective1£ ) of moderate
compaction. The total area ( 10,202 m2 ) contained 54% ( 5,530 m¢ ) spawning area.

H-1la

Tributary H-1a was surveyed for a length of 1,372 meters. The total area
- {.4,901 m2 ) included less than 1% ( 12 m2 ) spawning area which comprises an in-
significant portion of the total spawning area above the falls. However, water
levels appeared below normal during this survey, consequently, the spawning area
values are conservative and would be greater during periods of normal flows.
During this survey, the only spawning area was located in Reach 1 ( 0 to 641m up-
stream ) while Reach 2 ( 641 to 1,107m upstream ) and Reach 3 ( 1,107 to 1,372m
upstream ) contained no spawning area.

Reach 1 has a gentle gradient and a relatively slow water velocity
( 71% pool; 29% riffles ). The streambed was composed of large and small cobbles
{ 16% and 41%,respectively ) with loosely compacted coarse and fine gravels
( 25% and 6%, respectively ). The only spawning area was located in the lower
107 meters of this reach and comprised less than 1% ( 12 m2 ) of the total area
( 2,705 m2 ).

In Reach 2, the water velocity increased ( 78% riffles ) as did the
gradient. The lower stream length has a cascade with a total vertical drop of
approximately 3 meters occurring in several steps over a 15 meter distance. Above
the cascade, the gradient was gentle to moderate. The streambed contained bedrock
and boulders ( 28%,combined ) with generally compacted coarse gravels ( 13% )
distributed among large and small cobbles (" 37% and 20%, respectively }. The total
area ( 1,852 m2 ) contained no spawning area.

Reach 3 has a one-step bedrock falls with a total vertical drop of
approximately 2.5 meters at the lower boundary of the reach. Above the falls,
the gradient was gentle to moderate and the water surface was mostly riffles
( 80% ), however, spawning potential was limited by the relatively large substrates.
The streambed contained mostly bedrock and boulders ( 72%,combined ) with large
and small cobbles ( 14%,each ). The total area ( 344 m? ) contained no spawning
area. ‘ :

H-1b

: Tributary H-1b was surveyed for a length of 1,683 meters. The total area
( 5,647 m2 ) contained 37% ( 2,111 m? ) spawning area which comprises 5% of the
total spawning area in the drainage above the barrier falls. Most 53% ) of
the spawning area in this tributary was located in Reach 2 ( 467 to 1,111 m
upstream ) while Reach 1 ( 0 to 467m upstream ) contained 32% and 15% was in
Reach 3 ( 1,111 to 1,683m upstreanm ). Spawning area values for this tributary
are also conservative due to the reduced flows at the time of the survey.
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(Continued)

Reach 1 has a gentle gradient and a relatively slow water velocity
( 61% pool; 30% riffle ). The streambed was comprised of loosely compacted coarse
and fine gravels ( 33% and 44%,respectively ) with some sand and silt ( 21% ).
The total area (1,652 m2 ) contained 41% ( 684 m2 ) spawning area which appeared
to be of high quality, considering substrate size and compaction.

The gradient in Reach 2 remained gentle, although water velocities ( 48%
pool; 52% riffles ) were generally faster and substrates were larger than Reach 1.
Here, the streambed was mostly small cobbles ( 40% ) and moderately compacted
coarse gravels ( 53% ). The total area ( 2,252 m2 ) contained 50% ( 1,118 me )

spawning area.

In Reach 3, the gradient remained gentle while water velocities ( 82%
pool; 18% riffles ) and substrate sizes were less than those in Reach 2. Sub-
strate composition was mostly coarse and fine gravels ( 71% and 26%,respectively )
of moderately loose compaction. This reach also appeared to offer high quality
spawning potential based on substrate size and compaction. The total area
( 1,743 m2 ) contained 18% ( 309 m2 ) spawning area. Beaver dams marked the upper
boundary of this reach. .

H-1c

Tributary H-1c was surveyed for a length of 2,978 meters. Although the
total area { 5,493 m2 ) contained no spawning area during the survey, due to
below normal stream flows, it appeared to have high spawning potential during
periods of normal stream flows. :

Reach 1 { 0 to 1,036m upstream ) had a gentle gradient with slow water
velocity ( 95% pool ). The streambed was comprised of mostly small cobbles
( 26% ) and loosely compacted coarse gravels ( 50% ). The total area ( 2,090 m2 )
appeared to offer high quality spawning potential, based on substrate size and
compaction, however, the low volume of water provided no spawning area.

In Reach 2 ( 1,036 to 1,790m upstream ) the gradient was moderate while
water velocities were faster ( 73% pool; 27% riffle ) and substrates were larger
than Reach 1. In this reach, the streambed contained mostly large and small
cobbles ( 47% and 23%,respectively ) with small boulders ( 14% ). The total
area ( 1,354 mZ ) did not appear to provide significant spawning area, even
during normal stream flows.

Reach 3 ( 1,790 to 2,978m upstream ) had a gentle to moderate slope,
increasing slightly in the upper stream length, and slow moving water ( 97% pool ).
The streambed contained small cobbles ( 12% ) and moderately loose coarse and fine
gravels ( 28% and 20%,respectively ) with areas of sand or silt ( 40% ). Again,
the total area { 2,049 m2 ) appeared to have high spawning potential during
periods of increased stream flow.

H-2

Tributary H-2 enters Lake Galea approximately mid-way along its western
shoreline and was surveﬁed for a length of 689 meters. Most ( 91% ) of the total
area surveyed { 4,841 m¢ ) was contained in beaver ponds which covered the lower
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(Continued)

61 meters and upper 354 meters of the surveyed

was mostly silt ( 95% ) in the upper pond and s
( 30% ) in the lower pond. Between the ponds,

steep with an exposed bedrock streambed contain
The stream has no spawning potential.

H-3

Tributary H-3 enters Lake Galea along th
surveyed for a length of 995 meters. This rela
a gentle to moderate gradient and a very low di
contained coarseand fine gravels ( 43% and 11%
cobbles ( 20% and 16%, respectively ), the subst
mosses and filamentous algae. The total area s
spawning area. R

H-4
Tributary H-4 also enters the western sh
narrow tributary was mostly slough-like with a
discharge and offered no spawning potential.

H-5
Tributary H-5 enters Segment 111 of the
upstream on the east bank and was surveyed to a
stream. The total area ( 742 m2 ) contained 15

length. Substrate composition

mall cobbles { 60% ) with silt

the stream was shallow and moderately
ing some large and small cobbles.

e western shoreline and was

tively shallow, narrow stream has
scharge. Although the streambed
respectively ) with large and small
rates were mostly covered with
urveyed ( 957 m2 ) contained no

oreline of Lake Galea. This
silt bottom, had an imperceptible

mainstem approximately 2.2km
barrier falls located 510m up-
% { 114 m2 ) spawning area which

comprises less than 1% of the total spawning area in the drainage above the main
barrier falls. Most ( 86% ) of the spawning area in Tributary H-5 was located

in Reach 1 ( O to 315m upstream ) while Reach 2
the remaining 14% of spawning area. During thi
below normal, consequently, spawning area value
greater during normal stream flows.

In Reach 1, the gradient was gentle and
pool ( 66% ). The streambed was dominated by 1
gravels { 70% and 9%, respectively ). The total
( 98 m2 ) spawning area, most of which was loca
where riffles were prevalent.

( 315 to 510m upstream ) contained
s survey, stream flows appeared
s are conservative and would be

the surface water was mostly

oosely compacted coarse and fine
area ( 524 m2 ) contained 19%
ted in the lower reach length

In Reach 2, the gradient remained gentle and the surface water was mostly

pools ( 67% ) with icolated riffle areas ( 17%

). Substrate composition was

mostly large and small cobbles ( 17% and 479, respectively ) with moderately

compact coarse gravels ( 16% ). The total area
spawning area.

H-6, H-6a and H-6b

( 218 m2 ) contained 7% ( 16 m

These tributaries are located in Segment III of the mainstem,.however, none
of them appeared to exist during this survey possibly due to the period of low

stream flows.
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H-7

Tributary H-7 enters Segment II of the mainstem approximately 3.2km
( 2.0 miles ) upstream on the east bank and was surveyed to the stream fork
located 3.7km 5 2.3 miles ) upstream. The total area ( 23,504 m¢ ) contained
51% ( 11,973 m2 ) spawning area which comprises 30% of the total spawning area
in the drainage above the main barrier falls. The stream has a gentle gradient
and the surface water velocity ( 27% pool; 73% riffles ) and substrate composition
were similar throughout the length. The streambed contained moderately compact
to moderately loose coarse and fine gravels ( 58% and 179, respectively) with
cmall cobbles ( 16% ). The entire stream appeared to have high spawning potential,
however, the upper 2.0km of stream was exposed as the streamside forest had been
logged without leaving a buffer zone.

H-7a

Tributary H-7a, the south fork to Tributary H-7, was surveyed for a length
of 1,052 meters. Except for the upper 434 meters,which was a canyon area,the
stream length was exposed in the clear-cut forest. The total area ( 4,214 me )
contained 6% ( 242 m2 ) spawning area which comprises less than 1% of the total
spawning area in the drainage above the barrier falls. Most ( 78% ) of the
spawning area in this tributary was located in Reach 1 ( 0 to 380m upsiream )
while Reach 2 ( 380 to 1,052m upstream ) contained the remaining 22% of spawning
area.

Reach 1 has a moderate gradient and the surface water was mostly riffles
( 83% ). The streambed contained large and small cobbles ( 13% and 70%, respectively )
with coarse gravels ( 8% ) which ranged between moderate1% compact and moderately
loose. The total area ( 1,671 mZ ) contained 11% ( 194 m¢ ) spawning area.

In Reach 2, the gradient increased as did the water velocity ( 42% riffles;
30% rapids ) and substrates were larger than in Reach 1. The streambed was
composed of mostly large and small cobbles ( 41% and 19%, respectively ) with
small boulders ( 21% ) and moderately compact coarse gravels ( 13% ). Only 2%
( 54 m2 ) of the total area ( 2,543 mZ ) was considered spawnable.

H-8

Tributary H-8 enters Segment 11 of the mainstem approximately 0.5km
gpstream and was surveyed for a length of 841 meters. The total area ( 2,969 m2 )
contained 32% ( 959 m2 ) spawning area which comprises 2% of the total spawning
area in the drainage above the barrier falls. Most ( 88% ) of the spawning area
was located in Reach 1 { O to 502m upstream ) while Reach 2 ( 502 to 841m
upstream ) contained the remaining 12% of spawning area.

Reach 1 had a gentle to moderate gradient and the surface water was
mostly riffles ( 65% ). Substrate size tended to increase with distance up-
stream and the streambed contained loosely compacted small cobbles ( 41% ) and
coarse gravels ( 48% ). The total area (1,677 m2 ) contained 50% ( 844 m2 )
spawning area. .

A bedrock falls was located 73 meters upstream in Reach 2. Below the falls,
the gradient was gentle and 19 mé of spawning arca are available. Above the falls
the gradient increased and, although spawning area was present(96 m2 ), it
probably would not be accessible. Substrates tended to be large and moderately
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H-8

(Continued)

compact in this reach. The streambed contained mostly large and small cobbles
( 47% and 15%,respectively ) with coarse gravels (12% ).

H-9, H-10 and H-11

Tributary H-9 enters the southern shoreline of Hatchery Lake while
Tributaries H-10 and H-11 are located along the western shoreline. Generally,
these tributaries are short with very low discharges and have silt bottoms with
no spawning area.

H-12

Tributary H-12 enters the east bank of Segment I-b of the mainstem
approximately 3.9km ( 2.4 miles ) upstream and was surveyed to the road located
950 meters upstream. The total area ( 3,423 m2 ) contains 26% { 880 mZ )
spawning area, which comprises 2% of the total spawning area in the drainage above
the barrier falls. The stream had a moderate velocity ( 37% pool; 63% riffles )
and flowed over a gentle gradient. The streambed contained smail cobbles { 21% )
with moderately compact to moderately loose coarse and fine gravels ( 48% and
25%,respectively ). The upper stream length was braided and spawning areas were
less concentrated than in the lower stream length. Also, the upper stream
enters a clear-cut area.

- 3.2.2 Rearing Area

Based on the percentage of pool area present in the streams, most ( 81% )
of the total rearing area above ther barrier falls ( 141,594 m2 ) was located
in four streams: '

(1) Segment III of the mainstem ( 25% ), _
(2) Tributary H-1 { 23% )y ' +
(3) Segment II of the mainstem ( 18% ),
(4) Segment I-b of the mainstem ( 15% ).

The remaining 19% of total rearing area was contained in ten other streams
( Table 63- Appendix IT ).

Additional rearing area is available in the three lakes included in the
system which, combined, contain a total surface area of approximately 262
hectares { 648 acres ):

(1) Lake Galea ( 126 hectares ),
(2) Butterfly Lake ( 19 hectares ), .
. (3) Hatchery Lake ( 117 hectares ).
A1l lakes appeared to offer good-quality rearing habitat.

-
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TABLE VI. Distribution of Rearing Areas Above the Falls in Hatchery Creek
Drainage Summarized by Stream. Refer to Appendix II for Summari-
zation by Stream Reach and Section.
I
PERCENT OF
TOTAL REARING
‘Xgﬁl‘ POOL AREA AREA QUALITY OF Juv. FISH SPECIES
ABOVE HABITAT FOR PER RELATIVE
LOCATION (m?) (m2) | (%) | FALLS | DRAINAGE REARING ABUNDANCE
Mainstem: )
Seg. I-b 52,868 20,700 } 39 15 13 Good \ Coho/Few-Moderate
Seg. II 54,575 | 26,020} 48 18 17 Good/Fair None observed
Seg. I1I 39,075 | 35,670 91 25 23 Good/Fair Coho/Few
Tributaries: x _ '
H-1 41,785 | 32,7981 78 23 21 Good/Fair Coho/Few-Moderate
H-1la 4,901 2,390 49 2 1 Good/Fair Coho/Moderate
H-1b 5,647 3,515{ 62 2 2 Exc./Good  Coho/Abundant
- H-le¢ 5,493 4,954 | 90 3 3 Good/Fair Coho/Moderate-
| : , Abundant
H-2 4,841 4,639 96 3 3 Good/Fair Coho/Few
H-3 957 916 | 96 <1 <1 Good Coho/Few
H-5 742 4921 66 <1 <1 Fair Coho/Few
H-7 23,504 | - 6,250 27 4 4 Good Coho/Very Few
H-7a 4,214 "1,001} 24 <1 <1 Fair/Poor Ccho/Very Tew
H-8 2,969 9871 22 <1 <1 "Good/Fair Coho/Very Few
H-12 3,423 1,262 37 <1 <1 Cood Coho/Moderate
TOTAL o4t ,994 |141,594| 58 | 100 91

L




Mainstem:

Segment I-b

~—

Segment I-b contained 39% ( 20,700 m2 ) pool area which appeared to be
good-quality rearing habitat. Pools tended to be relatively large throughout
the stream length, however, instream cover appeared to be moderately Tow. Most
( 58% ) of the pool area was located in the upper 567 meters of the stream length
(. 2,805m ). Moderate numbers of juvenile coho salmon were observed in most of
this stream.

Segment II

Pools comprised 48% ( 26,020 m2 ) of the total area in Segment II of
the mainstem. Most ( 70% ) of this pool area was located in Reach 1, while Reach 2
contained 26% and Reach 3 contained 4%.

Reach 1 was a slough and, characteristically, the total area ( 18,156 me )
was pool. Even though instream cover was moderately low and no juvenile fish were
observed, the slough appeared to be good-quality rearing habitat.

In Reach 2, pools comprised 30% ( 6,922 m¢ ) of the total area and
offered good to fair-quality rearing habitat. Most of the pools were relatively’
large and occasionally contained instream cover, however, no juvenile fish were
observed.

Oonly 7% ( 942 m2 ) of the total area in Reach 3 was pool area. Generally,
these pools were smaller than those in the lower reaches and isolated .near the
banks by riffle areas. Again, no juvenile fish were observed and instream cover
was moderately low. Most of the area was considered fair-quaility rearing habitat.

Segment 111

In Segment II1 of the mainstem, 91% ( 35,670 m2 ) of the total area was
pool, most of which ( 80% ) was located in Reach 2 while the remaining 20% of
pool area was located in Reach 1.

Reach 1 contained 78% ( 7,022 m2 ) pool area and provided good to fair-
quality rearing habitat. The pools were relatively large and frequently deep
but contained little instream cover. Few numbers of juvenile coho salmon were
observed throughout the reach length. '

In Reach 2, 95% ( 28,648 m¢ ) of the total area was pool area created by
a beaver dam at the lower boundary of the reach. This pond area was relatively
deep and offered good-quality rearing habitat. Although there was little in-
stream cover, overhanging streamside vegetation provided some additional cover
;n p]:ces. A few juvenile coho salmon were observed but only in the lower reach
ength. :

Tributaries:

H-1 .

—————

Tributary H-1 contained 78% ( 32,798 m¢ ) pool area, however, this would
probably be reduced during periods of normal, increased, stream flows. Most
( 712 ) of the pool area was located in Reach 1; 16% was located in Reach 2
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H-1

—

(Continued)
while 3% was in Reach 3 and 10% in Reach-4.

. The total area of Reach 1 ( 23,342 m2 ) was essentially pool area, however,
due to below normal stream flows, much of this area was relatively shallow. A

few juvenile coho salmon were observed throughout the stream length and, although
there was little instream cover, the quality of habitat for rearing appeared good.

In Reach 2, pools comprised 87% ( 5,056 m2 ) of the total area and offered
good-quality rearing habitat. Although these pools would probably be smaller
during normal stream flows, they were relatively large and contained moderate
amounts of instream cover. Juvenile coho salmon were more cCOmmON than in
Reach 1 as moderate numbers were observed throughout the reach.

Pool areas decreased in Reach 3, a canyon area, and comprised 46% ( 1,089 me )
of the total area. The pools remained relatively large but were frequently
shallow and instream cover was essentially absent. A few juvenile coho were
observed through most of the reach and the quality of rearing habitat appeared
to be fair to poor.

pool areas continued to decrease in Reach 4 and comprised 32% ( 3,311 m )
of the total area. The pools were frequently large but shallow and contained
moderately low amounts of cover. Moderate numbers of juvenile coho salmon were
observed throughout the reach which appeared to provide good to fair-quality
rearing habitat. '

H-1a

Tributary H-la contained 49% ( 2,390 mZ ) pool area which comprises 2%
of the total rearing area in the drainage above the barrier falls. Again, these
areas may be reduced during normal stream flows. Most ( 81% ) of this pool
area was located in Reach 1 while 17% was located in Reach 2 and 2% in Reach 3.

In Reach 1, pools comprised 71% ( 1,929 m2 ) of the total area and provided
excellent to good-quality rearing habitat. Generally, the pools were relatively
large and deep and often contained high amounts of instream cover. Juvenile
coho salmon were observed in moderate numbers thoughout the reach.

Pools comprised 22% ( 398 mé ) of the total area in Reach 2. These pools
were relatively shallow and contained 1ittle instream cCOVer. Moderate numbers
of juvenile coho saimon were observed throughout the reach and the quality of
rearing habitat was considered fair.

Reach 3 has a bedrock falls at the lower boundary and the pools which
comprised 18% ( 63 mé ) of the total area did not appear available for rearing
salmonids. The. rearing habitat appeared to be of fair-quality, however, no juvenile
fish were observed.
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H-1b

Tributary H-1b contained 62% ( 3,515 m2 ) pool area which comprises 2%
of the total rearing area above the barrier falls. This tributary also may contain
less pool area during normal stream flows. Reach 1 contained 28% of the pool area
in this stream while Reach 2 and Reach 3 contained 31% and 41%,respectively.

In Reach 1, pools comprised 61% ( 1,003 m2 ) of the total area and offered
excellent to good-quality rearing habitat. Generally, the pool areas were
extensive and relatively deep, especially in the lower reach, but contained mod-
erately low amounts of instream cover. Juvenile coho salmon were observed in
abundant numbers throughout the reach,

_ The total area of Reach 2 contained 48% ( 1,078 m2 ) pool area which provided
good-quality rearing habitat. Similar to Reach 1, these relatively large and deep
pools contained moderately low amounts of cover and juvenile coho salmon were
abundant throughout the reach.

Pools comprised 62% ( 1,434 m? ) of the total area in Reach 3 and offered
excellent to good-quality rearing habitat. The pools remained relatively large and
deep and contained moderately low amounts of instream cover. dJuvenile coho
salmon were abundant in the lower reach but only a few were observed in the upper
reach. Beyond Reach 3, beaver ponds provided additional good-quailty rearing
habitat.

H-1c

Tributary H-1c contained 90% ( 4,954 m2 ) pool area, which comprises 3%
of the total rearing area above the barrier falls. During normal stream flows,
these pool areas would probably be reduced. Reach 1 and Reach 3 contained 40%,
each, of the pool area in this stream while Reach 2 contained 20%.

In Reach 1, pools comprised 95% ( 1,980 me ) of the total area and offered
good-quality rearing habitat. Much of this reach was relatively shallow, however,
in places it contained deeper pool areas and moderately high amounts of instream
cover. Moderate to abundant numbers of juvenile coho were observed throughout.

Pools comprised 73% ( 995 m2 ) of the total area in Reach 2 and offered fair
quality rearing habitat. Although moderately high amounts of instream cover was
available, the pool areas were relatively shallow. Moderate numbers of juvenile
coho salmon were observed throughout this reach.

In Reach 3, pools comprised 97% ( 1,979 m2 ) of the total area and provided
good-quality rearing habitat. Pool areas tended to be deeper in this reach and
contained moderate amounts of instream cover. Juvenile coho salimon were observed
in abundance throughout the reach.

H-2

Tributary H-2 contained 96% ( 4,639 m2 ) pool area which comprises 3% of
the total rearing arca in the drainage above the barrier falls. Beaver ponds in the
upper and lower stream length contained 95% of the pool area in this tributary and
offered gpd-quality rearing habitat. The remaining 5% of pool area was contained in
the stream length between the ponds where the pools were relatively large but
shallow and provided fair-quality rearing habitat. A few juvenile coho salmon were
observed in the tributary.
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H-3

Tributary H-3 contained 95% ( 916 m2 ) pool area which comprises less than
1% of the total rearing area in the drainage above the barrier falls. The stream
contained moderately high amounts of instream cover and the quality of rearing
habitat appeared good through most of the stream but tended to be better in the
lover stream where pool areas were relatively deep. A few juvenile coho were
observed in the lower stream length.

H-5
Tributary H-5 contained 66% ( 492 m2 ) pool area which comprises less than
1% of the total rearing area in the drainage above the barrier falls. Most ( 70% )
of the pool area was located in Reach 1 while Reach 2 contained the remaining
302 of pool area. Since stream flows appeared below normal during this survey,
pool areas may be reduced during normal stream flows.

Reach 1 contained 66% ( 346 m2 ) pool area and provided good-quality rearing
habitat. Much of the area was relatively <hallow with isolated deeper pools. In
the upper reach length, pools tended to be larger and deeper and contained moderately
high amounts of instream cover. A few juvenile coho salmon were observed throughout
the reach. : :

In Reach 2, pools comprised 67% ( 146 m2 ) of the total area and offered
good to fair-quality rearing habitat. Similar to Reach 1, much of this area was
relatively shallow with deeper pools in places, especially in the lower length
of the reach, and contained moderately high amounts of instream cover. A few
juvenile coho salmon were observed in this reach.

H-7 . O

Tributary H-7 contained 27% ( 6,250 m2 ) pool area which comprises 4% of the
total rearing area in the drainage above the barrier falls. Generally, pool areas
were uniformly distributed throughout the stream and provided good-quality rearing
habitat. However, most of the stream canopy had been removed. The pools tended
to be isolated by riffle areas but were often relatively deep and contained high
amounts of instream cover from fallen trees. A few juvenile coho salmon were observed
in the lower and upper stream length, however, none wWere observed through most of
the stream.

H-7a

Tributary H-7a contained 24% ( 1,001 mZ ) pool area which comprises less than
1% of the total rearing area in the drainage above the barrier falls. However, the
useable stream length may be limited by a 102 jam located 380m upstream. The
area below the log jam contained 17% ( 289 m ) pool area and provided fair-
quality rearing habitat. These pools tended to be isolated by faster waters but
were often relatively deep and contained high amounts of instream cover. Although
a few juvenile coho salmon were observed below the log jam, none were observed in
the area above which would offer fair to poor-quality rearing habitat.

H-8

e

The useable stream length in Tributary H-8 ( 575 m ) was limited by a falls~
and contained 33% ( 650 m2 ) pool area, which comprises less than 14 of the total
rearing area in the drainage above the main barrier falls., Most of this pool area
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(Continued) ‘ -

offered excellent to good-quality rearing habitat and contained moderately high i
amounts of instream cover. Generally, the pool areas were relatively large and -
often deep. Only a few juvenile coho salmon were observed in this $tream. l

H-12
Tributary H-12 contained 37% ( 1,262 m2 ) pool area which comprises less
than 1% of the total rearing area in the drainage above the barrier falls. Pool i
areas varied in size but were often relatively large and deep and tended to :
increase with distance upstream. Most of the stream contained high amounts of i
instream cover and provided good-quality rearing habitat. Moderate numbers of ‘
juvenile coho salmon were observed throughout the stream. - i

3.3 Access

The two main falls in Segmen I-a of the mainstem constitute the principle
barriers in the Hatchery Creek drainage. However, these falts appear to be
partial barriers since numerous juvenile coho were observed in some of the

tributaries above the falls, as well as, approximately 100 adult coho salmon.
Complete utilization of the upstream habitat may be limited by these falls.

Three other falls were fodnd which may be partial barriers, however, the
amount of spawning and rearing potential above them appears negligible. These
falls were located: : :

(1) 1.1 km ( 0.7 miles ) upstream in Tributary H-la ( Fig. 2 ),
(2) 0.5 km ( 0.3 miles ) upstream in Tributary H-5 ( Fig. 3 ),
(3) 0.5 km ( 0.3 miles ) upstream in Tributary H-8 ( Fig. 4 ).

Also, two minor falls were located between 2.1 and 2.2km { 1.3 and 1.4 miles )
upstream in Tributary H-1 which did not appear to be serious barriers since
numerous . juvenile coho were observed in the stream area above them ( Fig. 5 ).

Tributary H-7 contains numerous log jams throughout the stream length
( Figs. 6 and 7 ). At present, none of these restrict fish passage, however,
several are potential barriers. Another major log jam and potential barrier was
located approximately 1.8km ( 1.1 miles ) upstream in Segment II of the mainstem.

The beaver dam located approximately 0.9%m ( 0.6 miles } upstream in
Segment III of the mainstem may be a serious barrier since there was no launching
pool and the dam was about one-meter high ( Fig. 8 ).

4.0 Summary and Conclusions

(1) The spawning and rearing habitat of the Hatchery Creek system
above and below the barrier falls was assessed during three surveys
conducted between August 1 and 26, 1978."

(2) Based on observations of juvenile and adult salmonids during these
surveys, the main falls appeared to be partial barriers which may
reduce utilization of the upstream habitat. The stream system above
the falls includes three lakes ( total surface area = 262 hectares )

and 26.8kg ( 16.7 miles ) of streams which contain a total area of
244,944 me. :
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4.0 Summary and Conclusions .
(Continued) ]

(3) There was approximately four times as much spawning area above the ;
falls ( 40,020 m2 ) as there was below ( 11,177 m2 ). The total ‘
spawning area above the falls may be increased during normal stream i
flows since stream flows appeared below normal during the survey of a
Tributary H-1 and its contributing streams ( H-la, H-1b, and H-1c ).

Three streams above the falls ( Tributary H-7, mainstem Segment II . ;
and Tributary H-1 ) had the highest potential for spawning salmonids
as they contained most ( 74% ) of the total spawning above the falls. i

(4) Based on the instream pool area, there was approximately ten times
as much rearing area above the falls ( 141,594 m2 ) as there was
below ( 13,818 m2 ). Most { 81% ) of the pool area above the falls
was contained in four streams: Tributary H-1 and Segments I-b, II
and III of the mainstem. However, Tributary H-1 may contdin less
pool area during normal stream flows. -

(5) Observations of juvenile coho salmon indicate that Tributaries H-1,
H-1b and H-1c are presently important salmon producing streams while
most of the other streams above the falls are not. This suggests
that underutilized spawning and rearing habitat might be available
in the other streams above the falls. '

(6) Above the main falls, fish passage may be impeded by the beaver dam
in Segment III of the mainstem and the two falls in Trihutary H-1.
However, the beaver dam may be readily corrected and the falls in
Tributary H-1 did not appear to be serious barriers. Generally, the |
other falls located in the stream system contained negligible spawning :
and rearing habitat above them and the log jams, most common in
Tributary H-7, were not barriers. :

(7) Relatively extensive areas of good-quality spawning and rearing
habitat are contained above the falls in the Hatchery Creek system.
“Although some of these areas are currently utilized by salmonids,
alteration of the falls may increase utilization of the upstream
habitat,’ L
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APPENDIX L.

INSTEM: SEG I-b

Distribution of Spawning Areas,
Velocities Above the Falls in Hatchery

Substrate Size and Surface Water
Creck Drainage Summarized
By Stream Reach and Section for Each Stream.

JCATION PERCENT OF SUBSTRATE COMPOSITION (%)
— ] - TOTAL SPAWNING | 2| s n SURFACE
kS LENGTH| TOTAL| SPANNING AREA 08 5 oo olen <le WATER
o ‘ AREA AREA : of g~ Sl 3N S o 3| & VELOCLTY
bt Above HEEEH G EA L RS :
v (m) (m2) | (m2)](%) |Falls | Drainage] e .deyn 20 »O OO0 P| R|]R
1 302 | 7358| 368 5 <1 <1 olo |l ol sf{3s]3sl2010 |30|70 ] O
2 187 | 4sa8|  227] 5 <1 <1 510 | o] of35|35/20]10 |30|70]0
3 453 10347 1,552|15 A 3 olo !l ol2sl2s]25l2s| 0 |35]65] 0
4 229 | 3484 35| 1 <1 <1 ol o i [30ls0}20{ 0} 0 10|90 0
5 667 | 12207 610| 5 1 1 ol o {10 lsolsas| s/ o] o |10f90} O
6 567 | 14924 of o 0 0 ol ol slaol20]15| 0}30 |80]30]0
TOTAL 2,405 |52868 12,792 5 7 5 1lo | & ]28|31)19] 9] 8 [39]61]080
: S§I§§i Segment 11
1 745 | 18156 0 ol of o 15140 | &5 100 0
REACH 745 | 18156 olol ol o 15120 | 45 |100 0
TOTAL
1 835 | 15300 5,355 35 13 10 olo!l ol olio]ss|zof1s |20]80} 0
2a 213 | 1948| 77940 2 1 olol ol olio]|70|10}10 [ 3070} 0
2b 213 | 1169 1,052 90 3 2 olol ol of s|7slis} 5 {1090 0
3 329 | 4515 | 1,355 30 3 3 ol ol ol sliolsol20] 5 170130} 0
REACH 1,379 |22932 | 8,541 27 21 17 olol| of 1{10]|58f{19 |12 {30]70] ©
TOTAL
b1 172 | 3458 | 1,383] 40 3 3 olol ol3sl20]40| 5| o | ojooj 0
2 115 | 2634 | 1,317| 50 3 3 ol ol 2|18{35}35{10| o [20{8 | ©
3 130 | 2256 226| 10 <1 <1 ol ol10]asl25|1s5] s| o] ofwo} ©
4 126 | 2769 277| 10 <1 <1 ol ol 2| 3slas]is] 3] o [15]85] ©
S 123 | 2370 ol o 0 0 10l 0120!s0lis]| 5/ o] o | o] 80}?20
REACH 666 113487 | 3,203 24 8 6 21 o 6128 | 23] slo 7] 89| &
TOTAL {2,790 Is4575 Ih1,744| 22 29 23 k1l o] 1| 10{11]3s5(22])20 |48] 511 ¢




MAINSTEM: Segment III

APPENDIX I1.( Continued )

OCATION PERCENT OF SUBSTRATF COMPOSITION (%) SURFAGE
8 LENGTH | TOTAL |SPAUNING 1°TAEREZA”NINC B 8 8 o eloa| 4l a WATER
S AREA AREA ) &os Seia|oalh S o 3] & | veELOCITY
o Above MERERE AR R s
v (m) | (m2) {(m2)|(%) |Falls |Drainage m|acjn alidluoloolno P| R]R
1 101 | 1,073 | sa4f s | <1 <1 ol o] olo| o]jis|es| 20 {100} o} o0
2 115 | 1,397 | 140f 10 | <1 <1 ol of o] o| ol20(55] 25| 90| 10} 0
3 131 | 1,278 | 192f 15 | <1 <1 ol ol o]l ol ofl20}60| 20| 85[ 15} 0
4 155 | 1,421 | 284} 20 | <1 <1 ol o] o]l o| o]20}e60} 20| 80| 20j0
5 . 169 | 1,805 | 451 25 1 <1 ol o olo| ofso}{30} 20| 75| 25} 0
6 120 | 1,095 | 438] 40 1 <1 ol ol olo| o|lso}3s| 15] 60 40]0
7 125 916 | 458| 50 1 <1 ol ol ol ol oflso|a2s) 15| sol solo

EACH -

OTAL 916 | 8,985 |2017| 22 5 4 ol ol olol o|l32148] 20| 78] 220
1 549 | 8,361 ol o 0 0 o] o} ol o] ol of oj100]100] o]0
2 379 | 5,769 |1154] 20 3 2 o] ol 2| o] s|s0)=20] 23| 75| 250
3 283 | 5,184 o] o 0 0 o] o]l s5{o0]20070] 5] o]100] o0foO
4 117 | 2,861 of o] o 0 o] ol ol o] of75]15] 10]100f ofO
5 210 | 5,128 o] o 0 0 of ol ol o] of7s|1s| 10}100] ofoO
6 114 | 2,787 of o 0 0 o] o] o]l of o/80]20 o}100] o0]o0

o 1,652 |30,090 |1154] 4 3 2 ol o] 1] ol 4|50 10| 35| 95| s|o

TOTAL | 2,568 |39,075 {3171] 8 8 6 of ol <1f ol 3lael 19] 321 911 9]0

e eeere
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APPENDIX I. ( Continued )

TRIBUTARIES: H-1

}.". .

OCATION PERCENT OF SUBSTRATE COMPOSITION (Z)
= o . TOTAL SPAWNTNG | «| o w SURFACE
.- .g LI}NGH[ TOTAL | SPAWUNING AREA g % M) ::‘) » olwe— — WATER
;D ' AREA | AREA B Sol SISE|So(n S|e B 8 | VELOCITY
) o Above : HEEEREEE R R R s
;) (m) (m2) (m2) | (%) Falls | Drainage | m|.agjn ml20juoj00ftoO P R1 R
1 457 13,935 0 0 0 0 ol ol ololoj7s}20} sji0| ofoO
2 91 2,508 0 0 0 0 ol ol o]l ol o |40} 40| 20]100f 0] O
3 107 2,601 0 0 0 0 ol ol ol o} o |40] a0} 20 )100{ 0| O
4 85 1,561 0 0 0 0 ol of ol ojo l4s0fs0| 20100 O} O
5 53 569 0 0 0 0 ol ol ol o{o{35]35} 30| 98f 20
6 82 878 0 0 0 0 ol 31 2}i0] 5 |30 35{ 15 |100f{ o0} O
R 107 1,301 0 0 0 0 ol 3| 2l1s}10 {30} 25} 15 }100f o0f O
ok 982 23,353 of o | o 0 of<1]<1]1}]1 {60 27{ 11 |100] o]0
1 81 1,108 | 55 5 <] <1 ol ol ololo |s0] 40} 20| 95| 5|0
2 114 697 | 35 5 <1 <1 ol ol ololo {s0] &0} 20| 95| s5}0O
3 69 418 | 21 5 <1 <1 ol o olo|o |40]4s0] 20| 90 10} 0
4 72 655 0 0 0 0 ol ol ololo |s0]s0] 20| 98] 2|0
5 157 957 {191 { 20 | <1 <1 ol o] ololo {s0}40f 20 70| 30| O
6 49 223 | 11 5 <1 <1 ol ol ol oo jso| 4ol 20| 90} 10{0
7 87 397 | 40 | 10 <1 <1 ol ol olo|o {40] 40| 20| 80| 20] O
8 83 503 | 25 5 <1 <1 ol ol olo|o |a0} 40| 20} 90f 10} 0
9 61 149 | 30 | 20 <1 <1 ol ol oflolo Js0|40fj 20] 80 20| 0
10 53 195 | 49 | 25 <1 <1 ol ol ol20ls 40] 151 10| 60} 40| O
11 61 223 | 11 5 <1 <1 ol ol ol20lt0 {30 s| 5| 80| 20{0
12 61 297 6 2 <1 <1 ol ol of30so {20} 10} o0} 90} 1040
REACH
TOTAL 948 5,822 |474 8 1 1 ol ol ol 3t4 |39]36] 18| 87| 13{0

k
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APPENDIX 1. ( Continued )
) 3
. TRIBUTARIES: H-1 ( Continued )
LOCATION PERCENT OF SUBSTRATE COMPOSITION (%) SUREACE
_~—ﬁ—§“———“ LEWGTH | TOTAL | SPAUNING TOTAL,SPAWNING o8 9 o eloa| <l o VATER
§ R PN N S| B SlEeTE| B 5 0 k) & | veLOCITY
s & (m) (m?2) '(mz) (%) Falls |Drainage b Suozg 2458 5318 G o e P ' F R 1
31 s | 172] of o | o o | s|s| sbs|iofofi0] o |40 |s0}:
2 46 279 ol o0 0 0 151 2] 8|30 {2020} s} o j100 | O
3 53 2441 0] O 0 0 20| 2 2020 |18{15 | 5| O | 50 {40
4 23 118 ol o 0 0 90} o] ojo] ojio ] of 0 | 7510
5 56 137 of o 0 -0 -{30] 51525 |15/10 | 0| O | 40 |60
6 11 10 of O 0 0 (wjo}jofjofojo}oOo} O 0] o0i|r
.7 84 511 of O 0 0 301 3| 2ko}1of15| o} O | 20 {80
8 114 523 ol o 0 0 10{10 l15{35|20{10 { O} O | 30 |70
9 53 163 ol o 0 0 4015 201510} 0| 0} O | 40 |60
10 82 251 13| 5 <1 <1 sts| sf{ts]30f30 |10] 0 | 60 |40
e 578 | 2,608] 13| 1 | <1 <1 |22] 51030 ]16f14| 3| o | 46 |51
4 1 120 657 | 1641{ 25 <1 <1 ofo| 0o]8f60f{22 10| O j 75|25
2 133 566 | 255 45 <1 <1 ojo} o 18{50 |30 ] O | 55 |45
3 101 4291 150} 35 <1 <1 ol ol 1lo]solas| &a] o] e6s}3s
4 152 650 553 85 1 1 olo| 1|]s5j4o0ls0] 4| O | 15 |85
5 82 351 70| 20 <1 <1 111 2| slas|25{ 8} 4] 0o | 80 |20
6 113 484) 266 55 <1 <1 31 1hs]sol3t]| 7 3 |10 o
7 134 940 471 5 <1 <1 sol o} olsof 1010} 0o O | 20 |80
8 108 658| 230{ 35 <1 <1 3o 2/19)as|30f 14 o | 40 |60
9 244 | 1,784 1,427 80 4 3 3/ 0| ofi0] 15|47 20| 5 5 195
10 178 | 1,087| 870] 80 2 2l ol olo]33fso] af 1|15 |ss
11 137 920| 8281 90 2 2 ofo} o 3|80 |16 |. 1 | 10 |90
12 275 | 1,676] 670] 40 2 1 ojolo 2175 |20 | 3 | 60 |40
REACH 1,777 |10,202]5,530| 54 14 11 6l<1 c1[10] 23|47 {12 | 2 | 32 |68
TOTAL )
TOTAL 4,285 |41,78516.017] 14 15 12 3l<y | 1} st 8ls1 2319 178 421 ||




APPENDIX 1.

( Continued )

'RIBUTARIES: H-1la

)CATION PERCENT OF }—o SUBSTRATE COMPOSITION (%) UREACE
— TOTAL SPAWNING | x| »l URFACE
5 LEHGTH | TOTAL |SPAWNING v S5 5 e eleal ol oo WATER
P ' AREA AREA . ol g~ Oje N8 o8| & | veLocITY
g ool HEEEE R el e
A (m) (m2)  |(m2)1(2) |Falls |Drainage| al st @00 ©LIRO P IL! R
1 107 488 | 12 | 2 <1 <1 of ol o l10{10 |60{20 {20 |90 {10 } O
2 123 376 | 0] O 0 0 of sls {1ofs0 {20{ 5| 5 |[80]20}0
3 53 . 163 0 ¢] 0 0 of 0j0 5165 |20} 5 5 8020 | O
4 128 68| ol O 0 0 o ol o |15|60 |20} 5| 0o {70}30}0
5 104 632 | 0] O 0 0 o ol s |20]a0 20| 5|10 {70}30 |0
6 126 578 0] 0 0 0 sl slio |25js0 {10l 51 0 {50150 | 0
REACH
TOTAL 641 | 2,705 | 12 {«1 < | o« 1 2] 4 |16|41 |25) 6 71|29 | O
1 122 5571 0] 0 0 0 15l slis |30l2s} s| 5|0 |10]88 |2
.2 131 320 o] 0 0 0 s\ 5|20 |40]20 |10} 0| 0 |20]{80 } 0
3 91 418 o o 0 0 15l olis 4ol15 |15} o} o [40}60 | O
4 122 s5s7] 0] 0 0 0 10l olio |&ol20]20] 0] o {20]80 {0
REACH
TOTAL 466 | 1,852 | 0} O 0 0 12 2114 137020 |13} 2] 0o {2278 } 1
1 6 28] o} o 0 o liool olo| ofo| ofoj o | 0} 01100
2 259 316 | 0] 0 0 0 20l 20130 {15]15| ol o} 0 |20180 } 0
REACH
TOTAL 265 344 0 0 26| 18128 {14j14 | 0} O 18| 74 8
TOTAL | 1,372 ] 4,901 | 12 <1 <1 <1 A 3l o t2a{31]19] 4] 3 148151 } 1




APPENDIX I. ( Continued )

N

TRIBUTARIES: H-1b

LOCATION PERCENT OF SUBSTRATE COMPOSITION (%)
. SURFACE
5 LENGTH |TOTAL |svauning | TOTAL SPAWNING et o ol o olonl | o | waTER
‘5 '3 : AREA AREA AREA 0] v O~ V]V~~~ @ ol o .
s % Wave £l EESEETElE g a8l 2 | vewoorn
&  u (m) (m2) |(m2)|(%) |Falls |Drainage al 528 al3SIaS|Ssiad] ™ P|] R
11 150 684 | 103] 15 | <1 <1 ol o] olo] ofto]so] a0 |90 |10
2 152 465 | 279] 60 | <1 <1 ol o] olo| olas |45] 10 |40 |60
3 165 | 503 |302] 60 | <1 <1 ol ol ojo]| siss{3s| s |40 |60
REACH . 1 _
AL 467 |1,652 | 684] &1 2 1 ol ol olo| 2|33 )as] 21 {61 |39
2 1 152 557 | 334 60 | <1 <1 ol ol olo]10lss| s| o |30 |70
2 164 599 |270] 45 | <1 <1 ol o] ofo|solsr] 3] 5 iss |45
3 156 572 | 200] 35 | <1 <1 ol o]l oflofsolas| a4l 3|65 |35
4 172 524 | 314] 60 | <1 <1 ol ol olo|solaz| 4| & |40 60
REACH , _
TomaL 644 {2,252 |1118] 50 3 2 ol o] olo]ao|s3| 4] 3 |48 |52
301 157 478 | 96) 20 | <1 <1 ol o] olofl olsz]15] 3 {80 |20
2 161 490 | 147) 30 | «1 <1 ol of olol ofeol3s| s |70 |30
3 178 s63 | saf 10 | <1 | <1 ol o] olol o]70|28] 2 {90 |10
4 76 232 | 12] 5 | «a <1 ol of olo| o|70]28] 29515
REACH s72 {1,743 | 309] 18 | <1 <1 of o] olol ol71|26] 3|82 |18
TOTAL ‘ '
TOTAL |1,683 |5,647 [2111] 37 5 4 ol o] ool 17{s3]22] 8|62 |38

—— = ————— oy ——— W




APPENDIX I. ( Continued )

- TRIBUTARIES: H-lc

A MDD H] <
9523E9§_~ PERCENT OF SUBSTRATE COMPOSITION (Z) SURFACE
8 LENGTH | TOTAL [SPAWNING TOlAkREiANNINC E oA el eleal ol WATER
o) ) AREA AREA ul wal— tenclasl il > S VELOCIT
3] Above vl uoo slucfos]e ol € W] -~
@ (m) (n2)  {m2){(%) | Falls |Drainapge rg__ el Al 3S|ESISE[Es] = P] R
1 85 207 ot{o 0 0 olof{ olo} olso}10] 10 | 95] 5
2 124 302 0 {0 0 0 olo| olo}1ole0 10| 20 [100] O
3 94 287 o1lo 0 0 olol olo}20}70}10] o0 {100] O
4 148 158 01{o0 0 0 olol ofolisiso} 5} o }100] O
5 74 67 0 {0 0 0 olo{of{oj1lo(80}10} O |100} O
6 109 199 0 |o 0 0 ofo|l olo}iojso 10| o jlo0| O
7 48 44 0o 0 0 olol olo]eof30| 5| 5 j100] O
8 215 656 o1{o 0 0 olot otolsofsoj1o} o | 90| 10
9 189 170 o lo 0 0 olo] oltko|e6s}s| of o | 80] 20
REACH _
TOTAL 1,036 {2,090 o1}o 0 0 ofol} ol2]26(59] 8] &4} 95 5
1 81 49 0o 0 0 ololiolsojsofio] o o | sof s0
2 120 220 o |{o 0 0 olo | ojs0 {3020 10} O | 50| 50
3 134 245 olo 0 0 o{ojiolso {40l 0] o] o ] 70} 30
4 75 137 olo 0 0 of{20 {30{30 {1010 | o] o { 70| 30
5 68 103 oo 0 0 ololeol20 {10{5| 0oy 5 | 90} 10
6 65 59 01lo 0 0 ol stiolzo{15{0]| ol o | so} 50
7 98 90 o1]o 0 0 olo]| si{3ojeo|s| ol o 70| 30
8 61 56 olo 0 0 olsliolrof10j0o} of 5 | 90} 10
9 52 395 o |o 0 0 ol s|i1of60 1100} of15 | 90| 10
REACH 756 |1,356 | o |o 0 0 ol alialaz [23]s| 2| s | 73| 27
TOTAL ‘ ’
1 107 813 oo 0 0 olo] olo}| ol20{20]| 60 |100| O
2 183 279 o |o 0 0 olo| ofo| 0f20 {20| 60 |100] O
3 213 325 ] 0 (O 0 0 olo| oj{o{ ofs0 30|20 | 90] 10
4 183 279 olo 0 0 ojo| oo {2040 [20] 20 {100 _O.
5 91 56 otlo 0 0 olo] olsteols]| 5|25 { 70} 30
6 152° 116 0|0 0 0 olof{ o|lotsof0 J10{20 | 95| S
7 105 80 0o |o 0 0 olo| ots [eof20 | 5| O { 85} 15
8 99 75 0 {o 0 0 olo| ols|sol20 {20} 5| 981 2
9 24 7 o |o 0 0 olo)] ols{so)s] o| o}]o90]10
10 31 19 olo 0 0 olo]| olo|ioso[10| 0 | 98] 2
?g?iz 1,188 {2,049 o |o 0 0 olo| o rl 1228 20{ 40 | 871 3
TOTAL {2,978 {5,493 oo 0 0 ol1{ 313 120133 {11119 | 901! 10




— . —————— —————

R PERCENT OF SUBSTRATE COMPOSITION (Z) —_—

B Above 9| o|la Dluo|wolwe wjcal

’ 2 Y. (m2) [(wm2)}(%) |Falls |Drainage Léu_ S35 23S|ESISSle s P P| R

o e 93 | o | 0 0 o {ofjo]ols]ecis]| o}so jioo} 0
) g }. 56 L o] 0O 0 o {olo|ofofsojso{ of 0] 60]40

.3 ¢3 84 0 0 0 0 2010} 5 io 510] 0 30| 70
4 76 186 | 0| 0 0 o {sojo|s|ol spof o 50| 50
5 L 111 0 0 0 0 60l o | olotiof1o {10 f10 | 75] 25
6 ssn 4,311 | 0 | 0 0 0 ololo] slo] olos {100

TOTAL b‘EEEZ—’?A,SAI ol o 0 0 0 l«x]1] 7]2lcilss | 96
TRIBUTARTES: 13

11 55 67 [ 0] o 0 0 olo]ololf slsofio]| s [100f 0
2 91 167 | o | o 0 0 olo|olo] olso |10 {10 | 9c| 10
3 30 37 o} 0 0 0 olo | ol olwolso |30 |10 f100] ©
4 91 g8 { o] o 0 0 olololo] ol |30 |40 |90} 10
5 91 8t | o] o 0 0 olo | ofo[30(3s {15 |20 | 95] 5
6 91 8 | ol o 0 0 olo | ol {soflto | 5 15 | 95| s
2 91 g4 | o | o 0 0 olo | ol20 |10{60 10 | 0 {95} 5
8 917 | 8 |00 0 0 olo {of30 | sleo}s fr0 |95} 5
9 91 70 0| O 0 0 olo | o]io {6010 {10 |10 |100} O
10 91 70 o} o 0 0 olo {of70 | oo |10 {0 oo} o
1 91 s6 | o | o 0 0 olo |ol70 {tol2o | 0 {0 f100} 0
12 K 70 o} o 0 0 olo lols|sigBs |5 |0 jioof o

| ToTAL 995 | 957 |0 |0 o | o olo |olo [16hk3 11 J1o {96f & {




APPENDIX I. ( Continued )
} '
s
_ TRIBUTARIES: H-5
LOCATION PERCENT OF SUBST‘RATE COMPOSITION (%) SURFACE
5 LEWGTH | ToTAL |sprauning | TOTAL ?PAWNING Sl o 8 o oload < o WATER
L3 o . . . AREA ol vol~ VlvAal—alau o wl o
(3] 'S AREA AREA | ot lencl—ale S|l > VELOCIT
5 3 | Above H R R b bR b i
< o (m) (m2). {(m2)|(%) |Falls |Drainage| m|Sals al28|&S|SE10E Pl R
1 1 87 106 42 | 40 <1 <1 o0f oo Jolo Jso| 51 5125 |75
2 97 178 | 44 | 25 <1 <1 0f 0]o [30]5 |s0}1]| 5)50 ]so
3 131 240 12 5 <1 <1 0} ojo Jofio {so|10] 0196 | &
REACH - - )
TOTAL 315 524 98 | 19 <1 <1 o} olo (9|8 |70} 9| 366 |34
2 1 ‘110 135 14 | 10 <1 <1 0} 0]5 (1555 {25] 0o} O |80 {20
2 26 47 215 <1 <1 0 5 13060 { 5] 0o 0 |80 {20
3 59 36 0 0 0 0 90 o |s{ololof ofolol1
REACH
TOTAL 195 218 16 7 <1 <1 15{<1 14 {1707 [16] O] 0O |67 |17
TOTAL 510 742 {114 | 15 <1 <1 4 1<1 11 N2po Isal 6l 2 166 129

- 4B s o e o evh -




!

|
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APPENDIX I. ( Continued ) ‘ ‘
‘ : |

\

i
‘ l
TRIBUTARIES: H-7 .
|
o :
LOCATION : : PERCENT OF SUBSTRATE COMPOSITION (%) SULEACE
% | ewcty| TOTAL| SrAwmMING TOTAL SPAWNING ) 51 5} &) o olo—dl 4 o VATER
§ ' AREA AREA Abov:“m i s g e et Slos| & | verocrr
< o () | (w2) | (m2)}(%) [|Falls Drainage g_ 828 al%|ESISslEd - P| R~
1 1 306 | 2,591 1555 60 4 3 lo]| ojlo |ol20}6e0j20f{0 2575
2 306 | 2,241 1569] 70 4 3 lol o}lo |olis|e0}20]5 {20 80
3 385 | 2,520] 2112 60 5 4# lo-lolo lojis{eo|20]5 [30]|70
4 183 836| 418] 50 1 <1 lololo |s|is |{60]10{10 }20 {80
5 152 929] 93] 19 <1 <1 |o]ols 15|20 {20]20f 5 [20 80
6 152 929] 139{ 15 <1 <1 ol 3]7 lisf30 |35] s|5 |50 |50
7 183 | 1,394] 558| 40 1 1 lololo |s|20 {40]20(15 |40 |60
8 297 | 1,808| 1085| 60 3 2 lo]olo |ofjio|65]20]5 |30 |70
9 205 | 1,124{ 562} 50 1 1 lololo |of1sle0}20]5 |35]65
10 188 | 1,087 652] 60 2 1 lolojo |ols|sst1s]5 [30]70
11 292 | 1,600{ 1120| 70 3 2 lololo |s5]20 |s0}10j15 |30 |70
12 145 | 798| 399]| S0 1 1 lololo |ofis |s5]20]10 |15]85
13 185 901| 360} 40 <1 <1 lololo |ofio fe5]15fi0 |20 |80
14 121 sg9| 236| 40 <1 a1 lololo {o]ls f7ol20]5 {25]75
15 134 655| 197| 30 <1 <1 lololo {o]s |70l20]5 {2080 |
16 150 823] 411] 50 1 ¢1 lololo lo}s |sofio]s |20]80
17 144 788| 236( 30 <1 <1 o tolo [o]io |60 20|10 |15 |85
18 106 582] 116 20 <1 <1 o lolo |of20 |60 }20}5 [10}90
19 68 309| 155] 50 <1. <1 lotojo |5f7s |10 5|5 {20180
TOTAL (3,700 23,504 (119731 51 30 23 Q_J§1 ki | 2le Is8 |17l 6 12773 B




APPENDIX I. ( Continued )

Tea s

TRIBUTARIES: H-7a

N

LOCATION PERCENT OF SUBSTRATE COMPOSITION (%)
e ] TOTAL SPAWNING | <] W n SURFACE
o LENGTH | TOTAL [SPAWNING AREA 9 oo gl el eleg @ WATER
5 b . AREA AREA : o] o= SEEioaln Yl e 3] 2 VELOCLT.
s s Above HEE AR L s
S (m) (n2) (m2) (2) Falls | Drainage | amln @l rSleo D olko P R -
1 1 120 511 17 15 <1 <1 0] O 01101 751 5 515 20 |80
2 105 449 45 10 <] <1 0 O 0] S} 80110 510 10 {90
3 155 711 71 10 <1 <1 0}l o 0|20] 60l10 51 5 20 |80
REACH -
TOTAL 380 1,671 193 11 <1 <l 0f O 0113} 70! 8 51 & 17 183
2 1 110 502 25 S <1 <1 0] 04 15({451] 20}15 510 20 160
2 128 582 29 5 <1 <1 51 5§30{401 15] 5 0f{ 0 20 |50
3 434 1,456 0 0 0 0 0 5120140} 20]15 0l O 34 133
REACH
TOTAL 672 2,543 5i~ 2 <1 <1 1} 4121141119113 1] 0 23 142 B
TOTAL | 1,052 |[4,214 |247 6 <1 <1 k1] 2| 13130 1| 39111 31 2 24 |58
TRIBUTARIES: H-8
L 1 76 163 | 82 | 50 <1 <] 0} Of 0] 0 5|8 | 5§ 5 |40 |60
2 122 260 156 | 60 <] <1 0|l o] of0]10}75}10} S 30 |70
3 152 697 383 55 1 <1 0] O 0] 555{20 |15]| S 40 160
4 152 557 223 40 <1 <1 0 O 1115 ] 20160 41 0 30 170 N
REACH
TOTAL 502 1,677 |844 ?2~ 2 2 0] O 11 7131148 |10} 3 35 (65
1 49 193 19 10 <1 <1 0j10] 15|35 | 20110 S| 5 20 180
2 24 111 0 0 0 0 601 o ol20 10| 5 s| o 20 |20
3 114 523 26 5 <1 <1 510 5145 | 2015 AS S 20 {80
4 152 465 70 15 <1 <1 0| 0f10]60 {10]10 515 50 {50
REACH
TOTAL 339 11,292 |115 9 <1 » <1 71 1 8147 | 15112 515 31 {64
TOTAL 841 2,969 1959 32 2 2 3kl 4124 124132 ] 81 4 33 |65




APPENDIX II. D1str1but10n of Rearing Areas Above the Falls in Hatchery Creek
Drainage Summarized by Stream Reach and Section.
MAINSTEM: Segment I-b
__'____.___—————4————"
PERCENTAGE OF
TOTAL REARING
TOTAL AREA:
QUALITY OF Juv. FISH SPECIES
LOCATION AREA|  POOL AREA IgoyE HABITAT FOR| PER RELATIVE
REACH _SECTION (m?2) (m2) | (%) | FALLS|DRAINAGE | _ REARING ABUNDANCE
1 1 7,358 2,207 | 30 1 1 Good -0-
| 2 4,548 1,364} 30 1 <1 Good -0-
3 10,347} 3,621 35 3 2 Good Coho/Moderate
4 3,484 3481 10 <1 <1 Good Coho/Moderate
5 12,207 1,221} 10 <1 <1 Good Coho/Moderate
6 14,9241 11,939 80 8 8 Excellent/Good Coho/Moderate
TOTAL 52,8681 20,700 | 30 15 13 Good | coho/Moderate L
MAINSTEM: Segment II
1 1 18,156 | 18,156 | 100 13 12 Good -0-
REACH .
TOTAL 18,156 | 18,156 100 13 12 Good None Observed
2 1 15,300 3,060 20 2 2 Good/Fair -0-
2a 1,948 ss4 | 30 <1 <1 Good -0-
.2b 1,169 117 10 <1 <1 Fair -0-
3 4,515| 3,161 | 70 2 2 Good -0- |
REACH | 55 932 6,922 4 d/Fai None Ob d
TOTAL ’ » 30 Good/Fair one serve
3 1 3,458 0 0 0 0 Fair -0~
2 i2»634 527 20 <1 <1 Good/Fair -0-
3 2,256 0 0 0 0 Fair -0-
4 2,769 4151 15 <1 <1 Fair -0-
5 2,370 0 0 0 0 ——— -0-
gggig 13,487 942 7 <1 <1 Fair None Observed
TOTAL 54,5751 26,020 48 18 17 Good/Fair None Observed




APPENDIX 1XI. ( Continued )
N
J
MAINSTEM: Segment IIX
PERCENTAGE OF
TOTAL TOTAL REARING ,
AREA: QUALITY OF | JUV. FISH SPECIES
LOCATION AREA POOL| AREA | poyg HABITAT FOR| PER RELATIVE
REACH SECTION (m2) (m2) | (%) | FALLS| DRAINAGH REARING ABUNDANCE
1 1 1,073 1,073 | 100 <1 <1 Good/Fair Coho/Few
2 1,397 1,257 { 90 <1 <1 Good/Fair Coho/Few
3 1,278 1,086 85 <1 <1 Good/Fair Coho/Few
4 1,421 1,137 | 80 <1 <1 Good/Fair Coho/Few
5 1,805{ 1,354 | 75- <1 <1 Good/Fair Coho/Few
6 1,095 657 | 60 <1| <1 Good/Fair Coho/Few
7 916 458 50 <1 <1 Good/Failr Coho/Few
REACH | g 9g5| 7.022 | 78 5 4 Good/Fai Coho/F
TOTAL > . [e]e] alr oho ew
2 1 8,361| 8,361 }100 6 5 Good Coho/Few
2 5,769 | 4,327 | 75 3 3 Good Coho/Few
3 5,184 5,184 |100 4 3 Good None Observed
4 2,861 2,861 {100 2 2 " Good None Observed
5 5,128 5,128 {100 4 3 Good None Observed
6 2,787 2,787 (100 2 2 Good None Observed
gﬁg‘ﬁ 30,090 | 28,648 | 95 20 18 Good Coho/Few
TOTAL 39,0751 35,670 91 25 23 Good/Fair Coho/Few




APPENDIX II. ( Continued )

TRIBUTARIES: H-1 o ‘ ' fi

PERCENTAGE OF
TOTAL REARING
AREA:;
TOTAL QUALITY OF JUV. FISH SPECIES
o ) AREA POOL AREA ABOVE HABITAT FOR PER RELATIVE
REACH SECTION (m2) | (u?)| (%) | rFALLS |DRAINAGE REARING ABUNDANCE
1 1 13,9351 13,935} 100 10 9 Good Coho/Few
2 2,508 2,508 100 2 2 Good Coho/Few
3 2,601 2,6011 100 2 2 Good Coho/Few
4 1,561 1,561} 100 1 1 Good Coho/Few
5 569 5581 98 <1 <1 Good Coho/Few
6 878 8781 100 <1 <1 Good Coho/Few .
7 1,301 1,301 100 <1 <1 Good Coho/Few
REACH 1 53,353 | 23,342 100 16 15 Good Coho/Few
TOTAL ? ?
2 1 1,108 1,053| 95 <1 <1 Good Coho/Moderate
2 697 662 95 <1 <1 Good Coho/Moderate
3 418 376 | 90 <1 <1 Good Coho/Moderate
4 655 6421 98 <1 <1 Good Coho/Moderate
5 957 670 70 <1 <1 Good Coho/Moderate
6 223 201§ 90 <1 <1 Good Coho/Moderate
7 397} - 318 80 <1 <1 Good Coho/Moderate
8 503 4531 90 <1 <1 Good Coho/Moderate
9 149 119 80 <1 <1 Good Coho/Moderate
10 195 117 60 <1 <1 Good Coho/Moderate
11 223}). 178 80 <1 <1 Good Coho/Moderate
12 297 2671 90 <1 <1 Good Coho/Moderate
?‘é‘;ﬁﬁ 5,822 | 5,056 87 3 3 Good Coho/Moderate

. Continued




APPENDIX II.

{ Continued )

TRIBUTARIES: H-1 ( Continued )

PERCENTAGE OF
) TOTAL REARING
TOTAL AREA: Tl
QUALITY OF JUV. FISH SPECIES
LOCATION AREA POOL AREA ABOVE HABITAT FOR PER RELATIVE
REACH SECTION (m2) (m2) | (%) | FALLS | DRAINAGE "REARING - ABUNDANCE
3 1 172 69 40 <1 <1 Fair Coho/Few
2 279 { 279} 100 <1 <1 Fair Coho/Few
3 244 1224 50 <1 <1 Poor 0
4 118 89 75 <1 <1 " Poor 0
b 137 55| 40 <1 <1 Poor Coho/Few
6 10 -0 0 0 0 Poor 0
7 511 102 | 20 <1 <] Fair/Poor Coho/Few
8 523 1s7{ 30 <1 <1 Fair/Poor Coho/Few
9 163 65 40 <1 <1 Poor 0
10 251 151 60 <1 <1 Fair Coho/Few
REACH 2,408 | 1,089 | 46 <1 | <1 Fair/Poor Coho/Few
TOTAL ’ ’ ,
4 1 657 493 75 <1 <1 Good Coho/Moderate
2 566 311 55 <1 <1 "Good Coho/Moderate
3 429 279 65 <1 <1 Good Coho/Moderate
4 650 98 | 15 <1 <1 Good Coho/Moderate
5 351 281 80 <1 <1 Good Coho/Moderate
6 484 48 10 <1 <1 Good/Fair Coho/Moderate
7 940 1881 20 <1 <1 Fair Coho/Moderate
8 658 263 | 40 <1 <1 Fair Coho/Moderate
9 1,784 89 5 <] <1 Fair Coho/Moderate
10 1,087 163 15 <1 <1 Good/Fair Coho/Moderate
11 920 92 10 <1l <1 Good . Coho/Moderate
12 1,676 1,006 60 <1 <1 Good/Fair " Coho/Moderate
igéiz 10,202 3,311 | 32 2 2 Good/Fair Coho/Moderate
TOTAL 41,7851°32,7981 78 23 21 Good/Fair Coho/Few to
Moderate

. o ———ran s ——



APPENDIX II. ( Continued )
TRIBUTARIES: H-la
PERCENTAGE OF
TOTAL REARING
TOTAL AREA:
° QUALITY OF JUV. FISH SPECIES
LOCATION AREA POOL AREA |™7p v HABITAT FOR | PER RELATIVE
REACH SECTION (m2) (m2) (%) | FALLS| DRAINAGE REARING ABUNDANCE

1 1 488 439 90 <l <1 Good Coho/Moderate
2 376 301 | 80 <1 <1 Good Coho/Moderate

3 163 130 | 80 <1 <1 Good Coho/Moderate
4 468 328 | 70 <1 <1 Excellent Coho/Moderate
S 632 442 |70 <1 <1 Excellent Coho/Moderate
6 578 289 50 <1 <1 Good Coho/Moderate
gg?g 2,705 1,929 71 1 1 Excellent/Good Coho/Moderate
2 1 557 56 | 10 <1 <1 Fair, Coho/Moderate
2 320 64 20 <1 <1 Fair Coho/Moderate
3 418 167 | 40 <1 <1 Fair Coho/Moderate
4 557 111 20 <1 <1 Fair " Coho/Moderate

REACH 1,852 398 | 22 <1 1 Fai Coho/Moderat
TOTAL , < air oho/Moderate

3 1 28 0 0 0 0 Poor 0
2 316 63 20 <1 <1 Fair - 0

REACH 344 63 | 18 <1 ] «1 Fair/P None Ob d

TOTAL air/Poor one Observe
TOTAL 4,901 2,390 | 49 2 1 Good/Fair Coho/Moderate




APPENDIX 1I.

( Continued )

.

J .
TRIBUTARIES: H-1b
PERCENTAGE OF _.1
) TOTAL REARING
TOTAL AREA:
QUALITY OF JUV. FISH SPECIES
LOCATION AREA | POOL AREA 17 spovE HABITAT FOR.| .PER RELATIVE
REACH SECTION | (m2) (mZ) | (%) | FALLS | DRAINAGE REARING ~ABUNDANCE
1 1 684 616 | 90 <1 <1 Good | Coho/Abundant
2 465 186 40 <1 <1l Excellent/Good Coho/Abundant
3 503 201 | 40 <1 <1 Excelleg&!Good Coho/Abundant
REACH
TOTAL 1,652 1,003 61 <1 <1 Excellent/Good Coho/Abundant
2 1 557 167 | 30 <1 <1 Good Coho/Abundant
2 599 329 | 55 <1 <1l Good Coho/Abundant
3 572 372 | 65 <1 <1 Good Coho/Abundant
4 524 210 | 40 <1 ¢l Good - Coho/Abundant
REACH 2,252 | 1,078 | 48 <1 1 Good Coho/Abundant
TOTAL " s < 00 oho/Abundan
3 1 478 382 80 <1 <1 Good Coho/Abundant
2 490 3431 70 <1 <1 Excellent Coho/Abundant
3 543 489 1 90 - <1 <l Good Coho/Few
4 232 220 | 95 <1 <1 Good Coho/Few
B gg;ig 1,743 1,434 82 1 <1 Excellent/Good Coho/Moderate
" TOTAL 5,647 | 3,515 | 62 2 2 Excellent/Good| Coho/Abundant




APPENDIX II.

( Continued )

TRIBUTARIES H-lc

TOTAL

PERCENTAGE OF
TOTAL REARING
AREA:

JUV. FISH SPECIES

QUALITY OF
LOCATION AREA POOL AREA | ApovE HABITAT FOR| PER RELATIVE
REACH SECTION (m2) (w2)| (Z)| FALLS | DRAINAGE REARING ABUNDANCE
1 1 207 1971 95 <1 <1 Good Coho/Abundant
.2 302 3021 100 <1 <1 Good Coho/Abundant
3 287 . 287| 100 <1 <1 Good Coho/Moderate
4 158 158] 100 <1 <1 Good Coho/Abundant
5 67 67| 100 <1 <1 Good Coho/Moderate
6 199 199} 100 <1 <1 Good Coho/Moderate
7 44 44} 100 <1 <1 Fair Coho/Moderate
8 656 590 90 <1 <1 Good Coho/Abundant
9 170 136 80 <1 <1 Fair Coho/Abundant ‘_ﬁ
REACH i Moderate
) TOTAL 2,090 1,980 95 1 1 Good COhO/Abundant
2 1 49 25 50 <1 <1 Fair Coho/Moderate
2 220 110 50 «1 <1 Fair Coho/Abundant
3 245 172 70 <1 <1 Fair Coho/Moderate
4 137 96 70 <1 <1 Fair Coho/Moderate
5 103 93 90 <1 <1 Fair Coho/Moderate
6 59 30 50 <1 <1 Fair - Coho/Moderate
7 90 63 70 <1 <1 Fair Coho/Moderate
8 56 501 90 <1 <1 Fair Coho/Moderate
9 395 356 90 <1 <1 Fair Coho/Moderate
REACH 1,354 993 73 <1 <1 Fair Coho/Moderate
TOTAL ’ 779 . ]
3 1 813 813] 100 <1 <1 Good Coho/Abundant
2 279 2791 100 <1 <1 Fair Coho/Abundant
3 325 293 90 <1 <1 Excellent Coho/Abundant
4 279 279] 100 <1 <1 Excellent Coho/Abundant
5 56 39 70 <1 <1 Excellent Coho/Abundant
6 116 110] 95 <1 <1 Fair Coho/Abundant
7 80 68] 85 <1 <1 Fair 1Coho/Abundant
8 75 73] 98 <1 <1 Excellent Coho/Abundant
9 7 6 90 <1 <1 Fair Coho/Moderate
10 19 19 98 <1 <1 Fair Coho/Moderate
iggig 2,049 1,979 97 1 1 Good Coho/Abundant
TOTAL | 5,493 |4,954] 90 3 3 Good/Fair coho/’ﬁﬁﬂﬁﬁiﬁi




APPENDIX II. ( Continued )

f: TRIBUTARIES: H-2

PERCENTAGE OF
igg:L  poOL AREA 'TOTAkRgi?RING QUALITY OF | JUV. FISH SPECIES
ABOVE |- HABITAT FOR |  PER RELATIVE
EACH _SECTION (m2) (m2) | (%) | FALLS | DRAINAGE |  REARING ABUNDANCE
1 1 93 93 | 100 <1 <1 Good 0
2 56 34 60 <1 <1 Good Coho/Few
3 84 - 251 30 <1 <1 Fair Coho/Few
4 186 93| 50 1| o« Fair Trout/Few
5 111 83| 75 <1 | <1 Good . 0
6 {4,311 | 4,311 ] 100 3 3 Good ' 0
TOTAL 4,841 | 4,639 | 96 3] 3 Good/Fair Coho/Few
TRIBUTARIES: H-3
PERCENTAGE OF
TOTAL TOTAkRgiéRING
AREA | POOL AREA : QUALITY OF |JUV. FISH SPECIES
ABOVE HABITAT FOR| PER RELATIVE
REACH SECTION (m2) (m2) | (%) | FALLS | DRAINAGE REARING ABUNDANCE
1 1 67 67 | 100 <1 <1 Good Coho/Few
2 167 150 | 90 <1 <1 Excellent Coho/Few
3 37 37 | 100 <1 <1 Fair . 0
4 84 76 1 90 <1 <1 Good Coho/Few
5 84 go | 95 <1 <1 Excellent Coho/Few
6 84 80 95 <1 <1 Good Coho/Few
7 84 go | 95 <1 <1 Fair " Coho/Few
8 84 8o | 95 <1 <1 Good - 0
9 70 70 | 100 <1 <1 Good 0
10 70 70 | 100 <1 <1 Good : 0
11 56 56 | 100 <1 <1 Good 0
12 70 70 { 100 <1 <l Excellent 0 ]
TOTAL 9517 9161 96 <1 <1 Good Coho/Few




_QPENDIX 11. ( Continued )

H-5

TRIBUTARIES :
PERCENTAGE OF
TOTAL REARING
TOTAL AREA:
- * QUALITY OF Juv. FISH SPECIES
LOCATION AREA POOL AREA ABOVE . HABAITAT FOR PER RELATIVE
REACH SECTION (m2) | (w2) | (%) | FALLS DRAINAGE REARING ABUNDANCE
1 106 27 | 25 <1 <1 Good Coho/Few
2 178 89 | 50 <1 <1 Good Coho/Few
3 . 240 | 230 96 <1 <1 " Good Coho/Few
REACH )
TOTAL szzi 346 | 66 _—4 1 <1 CooQ Coho/Few B
4 135 108 | 80 <1 <1 Fair Coho/Few
5 47 38 { 80 <1 <1 Good Coho/Few
6 B 36 | 0 0 0 0 Poor Coho/Few
REACH .
TOTAL 218 146 67 ] <1 <1 Good/Fair Coho/Few
TOTAL 742 492 66 <1 <1 Good/Fair Coho/Few
e —— e T S ST ST Bt —




APPENDIX II. ( Continued )

Y

) TRIBUTARIES: H-7

PERCENTAGE OF
TOTAL REARING _

e I R e STl I

REACH SECTION (m2) (m?) | (%) | FALLS| DRAINAGE REARING ABUNDANCE

1 1 2,591 | . 648} 25 <1 <1 Good/Fair 0
2 2,241 . 448 1 20 <1 <1 Good "0

3 3,520 | 1,056 | 30 <1 <1 Good/Fair Coho/Few :
4 836 1671 20 <1 <1 Excellent None.Observed
5 929 186 | 20 <1 <1 Good None Observed
6 929 4651 S0 <l | <1 Excelleﬁt None Observed
1 1,39 558 1 40 <1 <1 Excellent None Observed
8 1,808 542 1 30 <1 <1 Good None Observed
9 1,124 3934t 35 <1 <1 Good None Observed
10 1,087 326 | 30 <l |- <1 Good None Observed
11 1,600 480 30 o<l <1 Good None Observed
12 798 120 15 <1 <1 Good None Observed
13 901 180 | 20 el <1 Good ;  None Observed
14 589 147 | 25 <l <1 Good - None Observed
15 655 131} 20 <1 <1 Good None Observed
16 823 1651 20 <1 <1 Good/Fair None Observed
17 788 118 15 <1 <l Good/Fair None Observed
18 582 581 10 <1 <1 Fair " None Observed

19 - - 300 | 62| 20 1 a1 Good Coho/Few
TOTAL | 23,504 | 6,250 | 27 4 4 Good | _ Coho/Very Fev




APPENDIX II. ( Continued )

TRIBUTARIES: H-7a

PERCENTAGE OF
TOTAL REARING
TOTAL AREA:
QUALITY OF JUV. FISH SPECIES
: LOCATION AREA POOL AREA ABOVE HABITAT FOR PER RELATIVE
REACH SECTION (m2) (mZ) | () | FALLS | DRAINAGE |  REARING ABUNDANCE
1 1 511 102 20 <1 <1 Fair 0
72 449 45 10 <1 <1 Fair 0
3 711 142 | 20 <1 | <1 Fair - Coho/Few -
REACH .
TOTAL 1,671 289 | 17 <1 <1 Fair : Coho/Few
2 1 502 100 | 20 <1} <1 ~ Fair
2 585 117 20 <1 <1 ) Poor
3 1,456 495 | 36 | <1 <1 Poor
I,;g?i: 2,543 712 28 <] <1 Fair/Poor None Observed
TOTAL 4,214 1,001 1 24 |7 <1 . <1 Fair/Poor Coho/Very Few




APPENDIX II.

( Continued )

S

TRIBUTARIES: H-8
PERCENTAGE OF
TOTAL REARING ) .
. TOTAL AREA:
QUALITY OF Juv. FISH SPECIES
LOCATION AREA POOL AREA “ABOVE HABITAT FOR PER RELATIVE
REACH SECTION (mz) (m2) (%) FALLS | DRAINAGE REARING ABUNDANCE
1 1 163 65 40 <1 <1 Excellent 0
2 260 78 30 <1 <1 Excellent 0
3 697 279 |40 | <1 <1 Excellent Coho/Few
4 - 557 167 1 -30 . <1 <1 Good Coho/Few
REACH 1,677 589 | 35 <1 1 Excellent/Good Coho/F
TOTAL R v xcellent/Goo oho/Few
2 1 193 39 20 <1 <1 Fair None Observed
2 111 22| 20 <1 <1 Poor None Observed
g \E 3 523 105 20 <1 <1 Good/Fair None Observed
4 465 232 50 <1 <1 Good None Observed
REACH . N
TOTAL 1,292 398 31 <1 <1 Fair None Observed
TOTAL 2,969 987 33 <1 <1 Good/Fair Coho/Very Few
"TRIBUTARIES: H-12
1 1 873 262 30 <1 <1 Good/Fair Coho/Moderate
2 482 145 30 <1 <1 Good/Fair Coho/Moderate
3 873 349 40 <1 <1 Good Coho/Moderate
4 916 366 40 <1 <1 Good Coho/Moderate
"5 279 140 | 50° <1:- - L1 ‘Good "~ - "Cohio/Moderate
TOTAL 3,623 11,2621 37 <1 <1 Good Coho/Moderate




