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HIGH GRADIENT CONTAINED PROCESS GROUP

This process group includes HC1, BC2, H(C3,
HC4, HCS5, and HC6 channel types which are
shallowly to deeply incised, high gradient (over
6%), mountainglope streams. High to moderate
gradient glacial meltwater streams, HC8 and HCS
channel types, are also included in this process
group. These first and second order headwater
channels are characterized as primary sediment
source zones. Relatively high stream energy en-
ables these streams to transport large sediment loads
durmg spring and fall freshets. The associated
riparian area generally extends to the upper stream
bank slope break.
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HIGH GRADIENT CONTAINED PROCESS CROUP

SHALLOWLY INCISED MUSKEG CHANNEL
Channel Mapping Symbol: HC1 (Formerly A6)

PHYSICAL CHARACTERISTICS

Geographic Sefting: HC1 streams are mostly re- :
stricted to hill and lowland landforms. The HC1
channel type consists of narrow, high gradient,
shallow 10 moderately incised streams. HC! streams
are commonly tributaries to MC1 and MC2 channel
types. They also occur in conjunction with HC3
streams, where localized geologic knickpoints influ-
ence incision depth. Although not deeply incised,
they are well contained and are usually influenced
by bedrock control.

Similar Channel Types: HC2, HC4

‘Channei Structure

401
Composite Channel Cross-Section, HC

10—
0
100 fi 0 100 f

Stream Gradient: .......cocenvineees 6-15%, mean = 9%
Incision Depth: .c.oovvveerinnenene. <6m 20 ﬁ}, mean = 4 m (13 f)
Bankfull Width:.o..ooviriiiinininns I8m G226, mean =4 m (138
Dominant Substrate: ............... Small cobble to bedrock
Stream Bank Composition: ....... Mixed to bedrock
Sideslope Length: ... oo <10m, mean = 7.3 m (24 ft)
Sideslope Anglel ..oouvvvcenennnin.d Mean = 42% (23 degrees)
Channel Patterns...cooooiniiinenns Single, hnear
Drainage Basin Arez:.............. <2.6 km? (<1 m;?)
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HIGH GRADIENT CONTAINED PROCESS GROUP

Riparian Vegetation: The riparian plant communities are dominantly mixed conifer series. Other
common riparian communities include western hemlock series, western hemlock/Alaska cedar series,
and nonforested muskeg or meadow communities.

Plant Association Series % Cover
Mixed Conifer ....... reretrnenbananres rereanas 44%
Nonforest.......... ehevevetreanennaeneen pemerese 14%
Mountain Hemlock....ovivnniincnnciinncnnn. 11%
Western HemlocK ..ovevuiererrireeeeiernnennes 11%
Western Hemlock-Alaska Cedar............. 9%
Sitka Spruce-Cottonwood ...cvvrverirnrinnanns 4%
Western Hemlock-Red Cedar.........oocees 4%
Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: HC1 channels are sediment transport systems. They receive material from
headwater mass wasting and hillslope erosion processes. Stream banks and sideslopes are typically quite
stable, so only minor amounts of sediment and debris are introduced locally. Steep gradients and
moderate stream power result in lttle inchannel sediment storage.

Agquatic Habitat Capability

Large Woody Debris ....coovnenienniinnnnns Insufficient data
Available Spawning Area (ASAJ......... Insufficient data
Available Rearing Area (ARA)........... Insufficient data
Indicator Species Ratings I
MIS ASA ARA

CohO. ivieriiienirninrnnrannnan, NEG LOW

PinK. oo vinrnnnenn, NEG NEG

Chum i nrcasinsacens NEG NEG

SOCKEYE ooviirviiaiinnenrenenans NEG NEG
Chinook.....oiievinvrnennss eees NEBG NEG

Dolly Varden,........ccccouven. LOW MOD
Steelhead ....oviviiiiiinaniianns NEG NEG

HC1 channels have limited fish access due to high stream flow velocities and numerous barriers. These
channels may get occasional use by anadromous species at their confluence with lower gradient channels,
Little spawning and rearing habitat is available, however, limited use by resident Dolly Varden char
can occur. Overwintering habitat is insignificant. As source waters, these channels can affect downstream
anadromous fish habitat through transport of sediment, large woody debris, nutrients, and aquatic insects.
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CHAPTER 9 HIGH GRADIENT CONTAINED PROCESS GROUP
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Riparian Management Congiderations

Concern for Management of;
Large Woody Debris .....oocoricevriennsan LOW
Sediment Retention .....co.ovovverenvnnnnn. LOW

Stream Bank Senmsitivity .....c.oooiiie . LOW
Sideslope Sensitivity ......ovvvvvievieennn.. . LOW
Flood Plain Protection..........covvuveeenns N/A
Culvert Fish Passage ......ccoovcernennnnnns N/A

Few management concerns are associated with HC1 channels. Stream banks are bedrock controlled and
relatively stable. Moderate sideslope angles and chanael incision contribute to sideslope stability,

These are classified as Value Class I or Il streams. A minimum 100 foot timber harvest buffer is

occasionally required where significant resident fish populations occur (Tongass Timber Reform Act,
1991).

If stream harvest buffers are not required (Class IIT channels), harvest unit design should account for
water quality protection requirements for these streams (BMPs 13.2, 13.3).

Riparian Management Opportunities;

Sport Fish Potential.......ec..veeerruenens N/A
Enhancement Opportunities ............. WN/AT
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HIGH GRADIENT CONTAINED PROCESS GROUP

SHALLOWLY TO MODERATELY INCISED FOOTSLOPE CHANNEL
Channel Mapping Symbol: HC2 (Formerly A7)

PHYSICAL CHARACTERISTICS

Geographic Setting: The HC2 streams are predom-
inantly associated with footslope landforms. Hill
landforms are less frequently found adjacent to these
channels. The HC? channel type consists of high
gradient, footslope streams, well contained by mod-
erate (Jess than 10 meters [33 feet]) sideslope devel-
opment. HCS and HC6 channels commonly grade
into an HC2 channel. HC2 channels are often tribu-
taries to MM1 or MM?2 streams. Stream bank
composition is predominantly alluviam, although
bedrock segments may occur as inclusions,

Similar Channel Types: AF2, MM2

Channel Structure
68
" Composite Channel Cross-Section, HC2
S& —i
48 o
30 - Whi= 178
I D= 108/

100 ft 0 100 ft
Stream Gradient: ............. ieen6-15%, mean = 10%
Incision Depth: ......cocennieannns 1-10m 3-33 ft), mean = 3 m (10 )
Bankfull Width:........coovvveeenn, 1-15 m (3-50 ft), mean = Sm (17 ff)
Dominant Substrate: ............... Coarse gravel to small boulder
Stream Bank Composition: ....... Alluvium or colluvium
Sideslope Length: ....ociovinneenne. <15 m (50 ft), mean = 10 m (33 fi)
Sideslope Angle: ....oovvvnninnnnnn <30%, mean = 19% (11 degrees)
Channel Pattern:........o.ceevnnnnns Single, hnem-
Drainage Basin Areal.......c.o.v.. <2.6 km? {<1mz)
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INCHANNEL PHOTO: BC2

Riparian Vegetation: The riparian plant communities are dominantly western hemlock series, with
western hemlock/blueberry the most common plant association. The nonforested communities md Sitka
spruce series arg also well represented. Nonforested salmmiﬁerry, Sitka alder, and red alder shrub
communities occur adjacent {0 the stream 46 percent of the time.

Plant Association Series % Cover

Western HemlocK .ovivvervicnneeniiinrsinninn. 38%

Nonforest ..o veeriennnnnns rerterinrnnisnernrees 21 % -
Sitka Spruce....veiiiininciantrnncennnnasenns 175

Mixed Comifer..c.ooviivviveririirinneiseniee: 12%

Shore PINE ...cviieccniiinerecnrrenrnrnnnnn 2%

Channe] Type Phases:

[J HC2s - SHRUB PHASE consists primarily of brush vegetation.

MANAGEMENT CONSIDERATIONS

Hydrologic Function: HC2 channels are sediment transport systems. Sediment is delivered from steep
mountain headwaters. Since HC2 channels are situated on alluvial/colluvial footsiopes, stream bank
erosion can introduce significant sediment loads to these channels, However, most sediment is rapidly
transported downstream. Some retention of fine sediment occurs in small peols behind woody debris
jams.

Aquatic Habitat Capability .

Large Woody DebIis .......veveeeeeruenn. 4200 F£/1000 Hinear ft
Available Spawning Atea (ASA).........Avg = 3% for 12 sites
Available Rearing Area (ARAJ...........Avg = 6% for 12 sites
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HIGH GRADIENT CONTAINED PROCESS GROUP

Indicator Species Ratings !

MIS - _ASA _ARA
CORO.eoererrrrivvrrerenrainn LOW  LOW

2111 SRR werveeeenenaan NEG  NEG -

ChUM vttt NEG NBG . 20, 0
SOckeye ..ovvieemnnennn i NEG . CNEBGT 0 L T
Chinook.........cmcarseciceen NEG - NEG -

Dolly Varden.........ceeannss MOD  MOD

Steelhead ....oucovrericerrennns NEG  NEG

Due 1o high streamflow velocities, HC2 channels are only occasionally accessible to anadromous species.
Lower reaches near the confluence with accessible valley channels have the best fish habitat potential.
HC2 channeis have marginal spawning potential and limited rearing capability. Overwintering capability
is insignificant. They are used primanily by Dolly Varden char. However, due to their location in
sediment/water source areas of watersheds, they typically affect downstream fish habitat productivity.

Riparian Management Considerations

Concern for Management of:

Large Woody Debris .......vvvveeiininaenns MOD
Sediment Retention ......co.c.cvvvveennen. LOW
Stream Bank Sensitivity...oocoocvieniiinnns MOD
Sidesiope Sensitivity....ocvvvrsevureenerenns LOow
Flood Plain Protection.........e.cveemeenenn N/A

Culvert Fish Passage............ccoeevnen.. LOW

The HC2 channel has relatively high woody debris madmg Maintenance of this Iarge woody debris
source is important in that the wood traps bedload sediment and forms pool habitat for resident fish
(BMP 12.6). ’

Shallow channel incision and sideslope angle contribute to high channel sideslope stability. However,
unconsolidated alluvial bank material along some channel segments makes the streams moderately
susceptible to bank erosion and lateral channel migration (BMPs 13.16, 13.9, 14.17).

Fish passage through road culverts located near the confluence of HC2 channels with lower gradient
channels can be a concern (BMP 14.7).

These are classified as Value Class IT or III streams. A minimum 100 foot imber harvest buffer is
occasionally required where significant resident fish populations occur (Tongass Timber Reform Act,
1991, - :

If stream harvest buffers are not required (Class III channels), harvest unit design should\ account for
water quality protection requirements for these streams (BMPs 13.2, 13.3).
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Riparian Management Opportunities:

Sport Fish Potential .........ccovnnennan N/A
Enhancement Opportunities .......... Large Wood Placement

Stream segments which are tributary to low gradient flood plain channels can provide opportunities for
large wood placement to create pool habitat for resident or anadromous fish, particularly Dolly Varden
char, cutthroat, and steethead trout.
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HIGH GRADIENT CONTAINED PROCESS GROUP

DEEPLY INCISED UPPER VALLEY CHANNEL
Channel Mapping Symbeol: HC3 (Formerly A2)

PHYSICAL CHARACTERISTICS

Geographic Setting: The HC3 channels are found
in steep sided, narrow, V-shaped valleys. Adjacent
landforms are usually snow avalaniche slopes or
mountainslopes. HC3 channel types are typically
upper valley tributaries. Valley sideslopes often
extend immediately to the stream’s edge, but can be
separated by short, steep, upper bank sideslopes.
Flow containment is excellent, due to the deep
incision and close proximity of valley sideslopes.
Cascades, low vertical falls, and bedrock
knickpoints are common features.

The HC3 streams can also be found in association
with broken hilly or rolling terrain. In these situa-
tions, the stream is straight, moderate to deeply
incised, and directly controlled by steep hillslopes -
ot bedrock fault Hines.

Similar Channel Types: HCS, HC6

Channel Structure

GO #

0 Composite Channel Cross-Section, HC3

40

30 -

ss 2 =62%
2 -
10
4 wdon - i e g R |
ie ﬁ i T I { i
10 0 G

Stream Gradient: .....ovvnnvennnnd 6-15%, mean = 10%
Incision Depth: cvvevriviinirneenns <50m (165 fi), mean = 17T m (56 f)
Bankfull Width:.......covvvinnenns Variable, mean = 7 m (238)
Dominant Substrate: ...............Small cobble to bedrock
Stream Bank Composition: ...... Bedrock and cobble
Sideslope Length: .....ocvvvvrnnns Mean =21 m (69 )
Sideslope Angle: ...ecvvninennnn.. Mean = 62% (32 degrees)
Channel Pattern:....................Single, linear
Drainage Basin Ar€a:.............. 2.6-13 km? (1-5mi%)
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CHAPTER § HIGH GRADIENT CONTAINED PROCESS GROUP
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INCHANNEL PHOTO: HC3

Riparian Vegetation: The riparian plant communities are dominantly western hemlock series, and
nonforested salmonberry and Sitka alder shrub communities.

Pow ot dwe

IR rEA

ation Series % ﬁé‘ff%

NOHFOTESE 1.veereeserneennsneresuesssseereerearees 16% -
‘Western Hemlock-Alaska Cedar............. 12%

Western Hemlock-Red Cedar ..vvvvvvvvennn 3%

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: HC3 channels are sediment transport systems. Steep mountainslopeés may
contribute significant amounts of sediment from mass wasting. Steep channel gradients and high stream
power limit sediment storage, therefore, sediment is rapidly delivered % downstream channels. Stream
flow responds quickly to intense rainfall events.

Aguatic Habitat Capability

Large Woody Debris ............c.cs....... 2100 £7/1000 linear ft
Available Spawning Area (ASA)......... Jasufficient data
Available Rearing Area (ARA)........... nsufficient data
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HIGH GRADIENT CONTAINED PROCESS GROUP

Indicator Species Ratings

MIS o ASA__ ARA
CobO...cvereerrernrrineers LOW  LOW
Pink PRI . | 5 ¢ NEG
Chum...coeoibivnnlan rivevanens NEG NEG
Sockeye wervansenemeenens NBG - NEG
Chinook.......ie. crmmrnen weeens NEG NEG
Dolly Varden........ N LOW  MOD
Steelhead............ eccnenenans NEG NEG

Due to high stream flow velocity, HC3 channels are generally not accessible o anadromous species.

These channels contain very little spawning habitat for anadromous fish species, and, where accessible,

minimal rearing habitat. Resident Doily Varden char inhabit these streams to some extent, HC3 channels
typically affect downstream anadromous fish habitat through transport of sediment, large woody debris,
nutrients, and az;uam insects.

Rxpaman Management Considerations
Concern for Management of:

Large Woody Debris ..oovvvvnnvinrenninnnn. MQOD

Sediment Retention .....c...ovvvvvinnrenians LOW

Stream Bank Sensitivity ......ccvniiiiniee MOD

Sideslope Sensitivity ..o cvvenvvemnunncns MOD TO HIGH
Flood Plain Protection Need .............. N/A
Cuivert Fish Passage.......ccoveiincnnnnens LOW

Maintenance of inchannel large woody debris to trap sediments is a amdmm riparian managemmt
concern (BMP 12.6).

These channels have moderate stream bank sensitivity, due to reaches with unconsolidated alluvium.

Measures to protect stream bank sensitivity should be incorporated into riparian timber harvest
prescriptions (BMPs 13,16, 13.9).

Steep szdesiopes ate also frequently associated with the more deeply incised channel segments, therefore,
road construction and timber yarding activities on these channels may pose a risk for mass erosion (BMPs
13.5, 13.9, 13.16, 14.2, 14.3, 14.7-14.9).

High sediment bed loads and debris loads transported by these streams present a significant risk to stream

crossing structures and downstream fish habitat (BMPs 14.7, 14,20).

- These are classified as Value Class II or HI streams. A minimum 100 foot timber harvest buffer is

occasionally reguired where significant resident fish populations occur (Tongass Timber Reform Act,
1991).

If stream harvest buffers are not required (Class III channels), harvest unit design should account fc;r
water quality protection requirements for these streams (BMPs 13.2, 13.3).
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CHAPTER 9 HIGH GRADIENT CONTAINED PROCESS GROUP

Riparian Management Opportunities:

Sport Fish Potential ..o cvviniivivivoinnnes Low
Enhancement Opportunities ........... ....Large Wood Placement

Placement of large wood structures can provide pools for Dolly Varden rearing, and increase ASA.
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HIGH GRADIENT CONTAINED PROCESS GROUP

DEEPLY INCISED MUSKEG CHANNEL
Channel Mapping Symbol: HC4 (Formerly AS)

PHYSICAL CHARACTERISTICS

Geographic Setting: HC4 streams ave restricted to
hill, lowland, and, occasionally, broken
mountainslope landforms. These channels are gen-
erally situated along wide valley footslopes or low-
lands with undulating terrain dominated by muskegs.
HC4 streams may also occur on muskeg plateaus and
benchlands. Overall regional landscape slope is less
than 60 percent. The HC4 channel type conslsts of
steep, linear streams, deeply incised into hill and
jowland muskeg ianﬁscapes Deeply incised HC6
channels draining steep mountainslopes often change
into HC4 chammi types upon entering sloping, low-
~ land landforms. Flow containment is excellent, due
to bedrock control and long, steep sideslopes (6-20

%

mt [20-66 fi]).

Similar Chg‘:mei Types: HC3, HC6

Channel Structure
50 &
Composite Channel Cross-Section, HC4
56 o
40 — Whi= 1§ ft
3{} —
-
10—
T ; bpbad .
wh *f 3 I ;
100 & _ 0 100 ft
Stream Gradient: .......cccoevnnnens >6%, mean = 9%
Incision Depth: v.oovvevnniiennnnnns 6-20 m (20-66 ft), mean = 14.5 m (48 f)
Bankfull Width:......covvavrennnnn. 4-15 m (13-50 ft), mean = 5.4 m (18 fi)
Dominant Substrate: ....c.coaeeens Small cobble to bedrock
Stream Bank Cemposiﬁon: ....... Bedrock
Sideslope Length: .. .6-20 m (20-66 ft), mean =83 m 275 f)
Sideslope Angle: ......covvvnnnenn Maan 0% (42 degrees)
Channel Patterni........ccocosurenn. Single, Iznear ‘
Drainage Basin Areal.....occovvees <2.6 km? {(<1mi
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CHAPTER 9 HIGH GRADIENT CONTAINED PROCESS GROUP
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INCHANNEL PHOTO: HC4

Riparian Vegetation: The riparian plant communities are dominantly mixed conifer series, Other
common riparian plant communities include shore pine, nonforested, and western hemlock/blueberry

Plant Association Series % Cover

NorfOrest ....vvriiiriivnscnsrineversvenene. 12%
Western Hemlock .ocvvvenvenmivrrneencncnnnne. 10%
Western Hemlock-Red Cedar ................ 10%

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: HC4 channels function as rapid sediment transport systems, Mass wasting and
hillslope processes occurring in headwater areas produce the sediment and debris that is quickly
transported downstream. These are high energy channels that are often scoured to bedrock. Stream
flow responses to intense rainfall or rain on snow events are usually rapid.

Aquatic Habitat Capability

Large Woody Debris ....ocovvennenne.. . Insufficient data
Available Spawning Area (ASA).........Insufficient data
Available Rearing Area {ARA)........... Insufficient data
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HIGH GRADIENT CONTAINED PROCESS GROUP

Indicator Species Ratings

MIS ASS ARA
CORO.rrcivnirieeransnscciinen NEG NEG
PinK..ooiviiiinnscernincenans NEG NEG

Chum .o iennae NEG NEG :
S0CKEYE tiiveiecrsunirnes i NEG NEG

ChInook .....conrmeerrrevenns .. NEG NEG

Dolly Varden.....oocernnuennnn LOW MOD
Steethead......oocivmicvnnncnnns NEG NEG

Fish access to HC4 chanuoels is limited due to high stream Sow velocities and numerous barriers. These

channels may get occasional use by anadromous species at their confluence with accessible channels.
Limited spawning and rearing areas are used primarily by resident Dolly Varden. The general lack of
overwintering habitat limits the rearing potential in HC4 channels. Due to their Jocation at source areas
within watersheds, these channels can affect downstream anadromous fish habitat through their transport
- of sediment, large woody debris, nutrients, and aquatic insects.

Riparian Management Considerations

Concern for Management of;

Large Woody Debris ..ovivviiniicinnnes LOwW
Sediment Retention ...c.o.vevivinvnievennnns LOW
Stream Bank Sensitivity.....coocvniviniann LOW
Sideslope SensHivity ...oooviiiviiiieniennes MOD
Flood Plain Protection Need . c.vvvvnnnnns N/A

Culvert Fish Passage....o.ovvevvivensennn . LOW

Sideslope erosion is likely to be a concern along some HC4 channel segments where weathered bedrock
or unconsolidated glacial or volcanic parent materials are found on steep sideslopes. Mass wasting of
shallow, somewhat pooriy drained soils, contributes to relatively high woody debris loading in HC4
channels. Timber yarding and road construction activity can affect sideslope stability and impact
downstream water quality if BMPs are not followed (BMPs 13.5, 13.9, 13.16, 14.2, 14.3, 14.7, 14.17).

High bed load and debris loads carried by these streams present a risk to stream crossing structures
(BMPs 14.17, 14.20),

These are classified as Value Class I or HI streams. A minimum 100 foot timber harvest buffer is
occasionally required where significant resident fish populations ocour (Tongass Timber Reform Act,
1991). If stream harvest buffers are not required (Class III channels), harvest unit design should account
for water quality protection requirements for these streams (BMPs 13.2, 13.3).

Riparian Management Opportunities:

Sport Fish Potential .........cc.cvnvvvnnnnsnn LOW
Enhancement Opportunities .......c....... N/A
146
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HIGH GRADIENT CONTAINED PROCESS GROUP

High Gradient Contained Process Group
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HIGH GRADIENT CONTAINED PROCESS GROUP

SHALLOWLY INCISED VERY HIGH GRADIENT CHANNEL
Channel Mapping Symbol: HCS (Formerly A4)

PHYSICAL CHARACTERISTICS

Geographic Setting: HCS streams occur in upper
headwater regions of glacially scoured valleys. They
are generally found in alpine, snow avalanche, and
subalpine mountain landforms. The HCS siream is
occasionally found on hilly and sloping lowland land-
forms. They are most often an outlet channel to alpine
lakes, cirque basins, or hanging valleys. They can
extend from the cirque basin through high relief alpine
or subalpine sideslopes directly to the main valley floor.
The HCS channel types are shallow to moderately
incised, very high gradient, mountainslope streams.
Channel gradient is highly variable in this channel type,
due to the frequent occurrence of falls and cascades.
Channel pattern is linear and single, with bedrock
control predominating.

%

Similar Channel Types: HCS streams are usually tributary to HC4, AF2, MM2 or MC1 streams. In

very recently deglaciated, steep sided valleys, HCS streams can be direct tributaries to main trunk flood
plain channels.

Channel Structure |

60 fi -7 -
.- Composite Channel Cross-Sestion, HCS
40 -
Whf= 13 ft

\

10 . T & i T
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CHAPTER 9 HIGH GRADIENT CONTAINED PROCESS GROUP

b

I

gy
s asnnt§ )

Ju—
S

Pty A

INCHANNEL PHOTO: HCS

Stream Gradients .ooovvvviviiinnne. > 0 = 15%, mean = 28%
Incision Depth: . ccvvvirervneene . <TI0 m (<33 ), mean. =45 m (15 £)
Bazxkﬁzﬁ Width: Vmbie mean =4 m (13 )

Eermes AL

smsziig}e ADBIET v
Channel Pattern:....................Single, hnfm
Drainage Basin Area:”........ .. <2.6 km? (<1 mxz)

Riparian Vegetation: The riparian plant communities are variable with western hemlock series, Sitka
spruce series, and mixed conifer series i}mng the most dominant. Nonforested species are also guite
common, representing 16 percent of the riparian vegetation cover,

Plant Association Series % Cover
Mixed Conifer ..ovvvrviirriernrrrecrrrsrnsnnse 18%

Western Hemlock-Alaska Cedar............. 7%
Mountain Hemlock....ccoivvevvniennnvieannn. 6%
Western Hemlock-Red Cedar .........c.c... 6%

Channel Type Phases: N/A
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HIGH GRADIENT CONTAINED ?R@CESS GROUP

MAM&W mmsmm&m

Hydrologic Fuﬁeﬁ ﬁﬂi dhammis ﬁm’m as ‘sediment transport syste;ms Surface erosion and
htﬂsiepe mass wasmgm the principal sources of stream wi‘»xmz m Sﬁeam flow mponés quickly
{0 intense raznfz}iaaérmn on snow events,

Aquatic Habitat Qapahi’hty

Large Woody DEDES «...overerereseerennne 2700 £3/1000 Tinear f
Available Spawning Area (ASA}......... NEG
AvMie Rearing Area (ARA)Y..o.......NEG
Indicator Species Ratings "

MIS ASA
CohO..uenannnn. renssemaravennss NEG G
Plﬂkvixov raw ~»&A LR P PP m B 3
ChUM ..o cenivreiansnsonss NEG

SOCKEYe .cvvviviaiieinariinaas NEG

ChINOOK ..o ivviiiiicnsianiiannes NEG

Dolly Varden.......c.coovvnnsen NEG
Steelhead....o.coovvvvnrnvecnans NEG

Fish access to these channels is pmenmd by high veinc;iy mmm flows and barriers, No. sxgmﬁezm

fish habitat occurs within these channels. However, ﬁmﬁa&ﬁsﬁwﬁaﬁms(&g gmyhﬁgwmﬁbﬂw
trout) are present in the associated alpine lakes, ﬁgemﬁnmaftﬁe streant and lake may be used for
spawning. Typically, HC5 channels affect dqwnmeam anaémmm fish habitat through transport of
sediment, large woody debris, nutrients, and aq&m:: iﬁm o

P

Riparian Management Considerations

Concern for Management of:

Large Woody Debris .....ooocomnnne. LOW /
Sediment Retention .....co.rvneeeene. LOW

Stream Bank Sensitivity.......c.coee. LOW

Sideslope Sensitivity .....ovveienvennes MOD

Flood Plain Protection........c...veuu. N/A

Culvert Fish Passage.........cvcvueenes N/A

The significant amount of bedrock influence makes HCS channels fairly stable. However, the unstable
shallow soils on steep channel sideslopes present a high risk for mass erosion when disturbed by road
construction or timber harvesting (BMPs 13.5, 14.2, 14.3).

These are classified as Value Class III streams. Timber harvest unit design should incorporate water
guality protection needs for these streams (BMPs 13.2, 13.3).

Riparian Management Opportanities:
Sport Fish Potential ........ccovviinns LOW
Enhancement Opportunities ......... N/A
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HIGH GRADIENT CONTARNED PROCESS GROUP

DEEPLY INCISED MOUNTAINSLOPE CHANNEL
Channel Mapping Symbol: HC6 (Formerly A1)

PHYSICAL CHARACTERISTICS

Geographic Setiing: HC6 channels are most com-
monly found on mountainslope or hill landforms.
They occur in large ravines, with a consistent
sideslope length greater than 10 meters (33 feet).
They usually initiate as first order streams and
commonly extend to ridgetops and sammits. HCS
channels can extend from the alpine zone to ﬁ!ﬁ
footslope or valley floor tandforms. Snow che,
chutes may be associated with HC6 streams. Ofr
steep mountamslopes akmg inlets and straits, chan-

Similar Channel Ty;;es HC3, HC4, HCS
Channel Structure

606 -
-'t::_u‘a;i- osite Chanmel C!’GS%“SEC&OB,
50 - o E S
40 st
30 - D=T38
26 s
Lt
0
Bfs /
105 ] T T T T
100 # 0 100 &
Channel Gradient:.......cocvuuvunne >15%, mean = 27%
Incision Depth: ..ccoovinniniciinnns Mean = 22 m (73 fi)
Bankfull Channel Width:.......... < of = 15m 30 ft), mean = 6 m (20 1)

Dominant Substrate: ...............Bedrock, boulders, and cobble
Stream Bank Composition: .......Bedrock

Sideslope Length: .....ovviiuneenn. >10m (>33 R), mean = 1S m 50 &)
Sideslope Angle: ......ocivniiiinne >100%, mean = 115% (49 degrees)
Channiel Pattern:.....c.oevvvenicnnes Single, }mea:

Drainage Basin Areas......c.rvee.. <2.6 km? (<1m;2)
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; CHAPTER 9 HIGH GRADIENT CONTAINED PROCESS GROUP
. Riparian Vegetation: The riparian plant commu- INCHANNEL PHOTO: HC6.
S nities are dominated by the western hemlock series.
ﬁ Nonforested communities, which occur on dis-
turbed channel sideslopes, are also common.
) Plant Association Series % Cover
ey Western Hemlock ...ovvvininiicaninnnnnnns, . 41%
. HORFOTESt ...oovvviicririn e ceenriceeanan . 15%
Western Hemlock-Alaska Cedar............. 12%
o1 Mixed Conifer ..ovvvevnivreerrccrmnsnssnnannens 12%
5 SHtka SPrUCE....ivvernrrecirieeceesseronnirscneee 11 %
Western Hemlock-Red Cedar ..oconvvennenn. 7%
: Channel Type Phases: N/A ‘
' MANAGEMENT CONSIDERATIONS
i
Hydrologic Function: HC6 channels are primarily
. sediment transport systems. Channel sideslopes
1l are often highly unstable, with 2 high sediment
input potential. Lanéshdes entering ihﬁ chanﬁei
R may result in debris torrents that scour a significan
: length of stream. Steep channel gmﬁmtsragaﬁ%y
deliver sediment to downstream reaches. Stream
) flow responds guickly to intense rainfall events.
LT Short term entrapment of minor volumes of sedi-
: ment is provided by woody debris. These deposits
-y rapidly become mobile during high flow events.
- Aguatic Habitat Capability ‘
3 Large Woody Debris ........c.....o........4500 /1000 linear ft
- Available Spawning Area (ASA}.........Insufficient data
. Available Rearing Area (ARA)........... Insufficient data
L Indicator Species Rafings
[ MIS ASA ARA
kb Coho...covevvicnravaniricnnne. NEG NEG
. Pitk..oooovvireirneeireneeen. NEG NEG
§§ CRUM v ceeearie s eenannee .NEG  NEG
) SOCKEYE cevvriinrarrcarinnenn, NEG NEG
e Dolly Varden ..........cco..... NEG NEG
Steelhead..........cccreeenre. NEG  NEG
i3
gé HC6 channels are generally not accessible to anadromous or resident fish species because of high stream
gradient, high flow velocity, seasonally low water, and migration barriers. These channels contain
P negligible spawning or rearing habitat,
i

Riparian Management Consideration:
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HIGH GRADIENT CONTAINED PROCESS GROUP

Large woody debrisis a r%latweiy important facter controlling the routing of sediment through HC6
channels. Considerable inchannel storage of sediment occurs behind log steps and small debris jams,
hcweve:r, retention of fine sediment is fow due to high stream flow energy. Woody debris recrvitment
mifigation measures may be necessary on a site specific basis. Excessive amounts of large woody debris
in these channels can be a factor in the initiation of destructive debris torrents (BMP 12.6).

Sﬁasinpe mﬁvﬁy and e:mpo‘te&dalarehxghmﬁﬁé channels due 1o over steepemd slopes (BMPs
13,5, 13.9, 13416, 142, 14.3, 14.7-14.9, 14 i’?} Stream bank and sideslope disturbance associated
with Toad cuts am:? timber yaxdmg may result in mass wasting and significant sediment defivery to
downstream channels.

High bed load sediment and debris loads carried in these streams can pose a high risk to stream crossing
structures and downstream fish habitat (BMPs 14.17, 14.20).

These are classified as Value Class I streams. Timber harvest unit design should incorporate water
qmltiymeem mvfm %sze streams {(BMPs 13.2, 13. 3}

»Rmm Managemexﬁ ﬂp@ertunums
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HIGH GRADIENT CONTAINED PROCESS GROUP

MODERATE/HIGH GRADIENT GLACIAL CASCADE CHANNEL
Channel Mapping Symbel: HC8 (Fermerly D7)

PHYSICAL CHARACTERISTICS

%

Geographic Setting: The HCS channel is usually
situated 1o a constricted valley bottom, with steep
mountain or hilislope landforms immediately adjacent.
These channels drain small valley glaciers.

Similar Channel Types: HC3, MC3,HCY

Channel Structure
SR \
: Composite Channel Cross-Section, HC8

5{} ] ) \ ) i .

40}

30 —

2(} i

1~

9 e
0f ] I T — ]
100 f 6 100 &

Stream Gradient: .....ooxcuveannns 3-10%, mean = 7%
Incision Depth: ..covivviinnnvennnns >10 m (33 ft), mean = 12 m (40 i}
Bankfull Width:......oooiiiniins 15-30 m (50-99 {1}, mean = 19 m (64 F)
Dominant Substrate: ............... Large cobble to bedrock
Stream Bank Composition: ....... Bedrock
Sideslope Length: ...ovvniceninnen. Highly variable
Sideslope Angle: ....ooiiniviienns Variable, mean = 58% (30 degrees
Channel Patternl..ccocevverennnnnn Linear, single channel .
Drainage Basin Area......ocvvnnns <13 km” (<5
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INCHANNEL PHOTO: HCS

Riparian Vegetation: The riparian plant commu- i}
nities are dominated by the nonforested saimon- |
berry, willow, and Sitka alder shrub communities.

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: Rapid sediment transport is i
typical of HC8 channels. Steep channel gradient, 8
large diameter substrate, and well contained flows |
result in high stream power. A high glacial silt load
is characteristic since glacial channels normally 38
precede the HC8 in the watershed network. Sedi-
ment inputs from slope failures are moderately
frequent. Bank-stability is high due to bedrock

compaosition, and inchannel sediment storage is min-
imal. :
Agquatic Habitat Capability

Large Woody Debris .....oocvenicciirnanans N/A
Avyailable Spawning Area (ASA)...... wNYA
Available Rearing Area (ARA)........... N/A
Indicator Species Ratings

MiS ASA ARA
Cohooviiniiiiiiic s NEG NEG
PInK. ..o NEG  NEG
ChUumM . coiviivrieiririennanns NEG NEG
Sockeye covvniiinin e, NEG NEG
ChINOOK . e.vreiencernmmmincens NEG NEG
Dolly Varden .......cccccoveee NEG NEG
Steelhead.....ocoivvivininene. NEG NEG

These channels have restricted accessibility to anadromous species due to within segment and downstream

barriers. They may get some use in lower gradient, downstream reaches by spawning chinook salmon,
chum salmon, or Dolly Varden char which frequent associated glacial GO4 or GO2 channels. Spawning
success is highly unlikely due to high velocities and high bedload movement. Rearing capability is also
insignificant,
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HIGH GRADIENT CONTAINED PROCESS GROUP

Rxgaﬂan Mmgmm Cemdﬁramm

1 Ba v ,mzeﬁW”
id f’”“*Saas&ﬁvicy m
Elood Pliin. Protection.................NI&
Culvert Fish Passage......coooeiemnnnne

Sideslope sensitivity is the primary managemment concern associated with HCS channel types. Steep
s!d%krges with shallow soils are mﬁwm&sﬁ&tm Road construction can initiate sideslope mass
wasfmg aﬁé deliver large qnan&bﬁs of' sesdmmx to the HC8 channels (BMPs 14.2, 14.3).

5%?&*&&33 m@a&mgﬁ are geaemaﬁy not ﬁﬁaszbie ‘however, when they are, high bedload transport poses a
sxgmﬁmt risk to stwam smssmg structures (BMPs 14.17, 14.20).

y Cassified as Valie Class M streams.

Riparian Management Opportunities:

Sport Fish Potential.......ovcovevene.. NFA
Enhancement Opportunities .......... N/A
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BIGH GRADIENT CONTAINED PROCESS GROUP

HIGH GRADIENT INCISED GLACIAL TORRENT CHANNEL
Channel Mapping Symbol: HC9 (Formerly D2}

PHYSICAL CHARACTERISTICS

Geographic Setting: The HC9 channel type oceurs :
in upper watershed areas or on

The HCY chanuel is a ve;ry high gradient channel
emanating from the terminus of 2 steep valley
glacier or perched alpine glacier. A high silt and
sediment load is characteristic, and stream power 1§
also quite high.

Similar Channel Types: HC8, HC6

Channel Structure
60 ft
Composite Channel Cross-Section, HCY
501 -
Whi= 561t

(=218

30+

20

10

g -
10f i I I ] z

100 # 0 100 &

Stream Gradient: ........c.iivunnes >6%, mean = 19%
Incision Depth: ..ccoviniiininninnns Variable, <15 m (50 fi}, mean = 6.5 m (21 i’t}
Bankfoll Width:.........conienennns Mean = 17 m (56 f1)
Dominant Substrate: .......coevunes Large cobble to bedrock
Stream Bank Composition: ....... Bedrock
Sidesiope Length: ccovovvvvennennn.. <20 m {>66ft), mean = 18 m (58 ft)
Sideslope Angle: ..o.oovviinivannen, Mean = 31% (17 degrees)
Channel Pattern: .. ..-Single, Emear channel
Drainage Basin A;’% ............... <13 km? (<5 }:mz)
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INCHANNEL PHOTO: BC9

Riparian Vegetation: The riparian plant communities are dominated by nonforested Sitka alder and
willow shrub communities. The mountain hemlock series is also significant. ~

Plant Association Series | % Cover
Hﬂﬁfwﬁmw.,,.mmwm.m,...,.m.,.“.i,,..m 62%
Mountain Bemlock..co.vvveiiivivncivireennn. 24%
Sitka Spruce-Cottonwood.............vvrenn. 8%
Western Hemlock ....... trrrererareniarnarennen 3%

Channel Type Phases: N/A

. MANAGEMENT CONSIDERATIONS

Hydrologic Function: HC9 channels function as sediment transport systems. iﬁgiz channel gradient,
large size substrate material, and well contained flows result in high stream power. Stream flows are
largely derived from snow and glacier melt, and carry a high glacial silt load. Peak flows occur during
the spring/surnmer melt season and again in the heavy rainfail season.

Aguatic Habitat Capability

Large Woody Debris .......c..ovveneee.... Insufficient data
Avgilable Spawning Area (ASA).........Insufficient data
Available Rearing Area (ARA)........... Insufficient data

A
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HIGH GRADIENT CONTAINED PROCESS GROUP
Indicator Species Ratings o *
MIS : _ASA A
Coho..veiit il NEG

CRUM ...ov s iirroraniensnne NEG 5
- - N Y
Sm&ye 'l‘ﬁ"ﬂét!ﬂ&l‘b&i.ﬁws!"*”%{}
- B
ChinooK..ceeueireiins eanevies MEG
Dolly Varden......coivvnens  NEG
Steelhmzi”NEG

These channels are almost entirely inaccessible to aﬁadmmﬁﬂ& ami resident species due to high
streamflow vezmmm the presence of numerous local and downstream barriers.

Riparian Manag

Large Woody Debis ................. . LOW
Sediment Retention ......ocovvcueennnns LOW
Stream Bank Sensitivity ............... MOD
Sideslope Sensitivity ..ocoveervniiennns MOD
Flood Plain Protection Nead ......... N/A
Culvert Fish Passage.......ccovuienns N/iA

Stream bank and sideslope sensitivity are moderate for HCS siream segments. Sidesfopé mass wasting

of glacial till or shallow soils can contribute to sediment loads in HCS channels, however, sediment,

contributions from glacial meltwater tend to greatly overshadow inchannel sediment sources,

High bedload sediment transport poses a significant risk to stream crossing structures (BMPs 14.17,
14.20).

These are classified as Value Class I streams.

Riparian Management Opportunities:

Sport Fish Potential .......oeovvinins N/A
Enhancement Opportunities ......... N/A

162

Fros

P
i

[ap—

:
o




