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Estuarine Process Group
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CHAPTER 1 ESTUARINE PROCESS GROUP

ESTUARINE PROCESS GROUP

This process group includes ES1 (silt substrate), ES2
{narrow, sand substrate}, ES3 (narrow, cobble sub-
strate), ES4 (large estuary), and ES8 (glacial out-
wash) estuarine channel types. These are all
intertidal streams and are directly influenced by tidal
imundation. Stream stage fluctuations, channel mor-
phology, sediment transport, and water chemistry
are all characteristics that are influenced, to some
degree, by saltwater inundation in these stream
segments. Estuarine channels are associated with
saltwater marshes, meadows, mudflats, and gravel
deltas that are all predominantly depositional envi-
ronments. The size of associated riparian areas
encompasses the entire estuarine wetland system.
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ESTUARINE PROCESS GROUP

This process group includes ES1 (silt substrate), BS2
{natrow, sand substrate}, ES3 (narrow, cobble sub-
strate), ES4 (large estuary), and ES8 {(glacial out-
wash) estuaring channel types. These are all
intertidal streams and are direcly influenced by tidal
inundation. Stream stage fluctuations, channel mor-
phology, sediment transport, and water chemistry
arg all characteristics that are influenced, to some
degree, by saltwater inundation in these stream
segments. Estuarine channels are associated with
saltwater marshes, meadows, mudflats, and gravel
deltas that are all predominantly depositional envi-
ronments. The size of associated riparian areas
encompasses the entire estuarine wetland system,




ESTUARINE PROCESS GROUP

SILT SUBSTRATE ESTUARINE CHANNEL OR SLOUGH
Channel Mapping Symbol: ES1 (Formerly E4)

(Geographic Setting: The ES1 is normally associated
with salt chucks, shallow embayments along coastal
forelands, and large glacial river deltas.

Similar Channel Types: ES2
Channel Structure
808
~ Composite Channel Cross-Section, ES]
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Stream Gradient: .......ocooveiiand 0-0.5%, mean = 0.5%
Incigion Depth! .ivniiiicinninnd 0-4 m (13 ft}, mean = 3 m (10 fi)-
Bankfull Widthi . .ocoveeirrevinens <20 m (66 ft), mean = 8 m 27 fi)
Dominant SubStrate! ......ceevuernn Silt/clay to sand
Stream Bank Composition: .......Silt and sand
Sideslope Length: .ocvvineeninnns Not significant, flat landforms associated
Sidesiope Angle: .oiieciiriiinannnns Not significant
Channel Patternii...ccv.vvserevenans Single, sinuous
Drainage Basin AT8a%..ccocevvusnnn Variable
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INCHANNEL PHOTO: ESt

Riparian Vegetation: The riparian plant community is dominated by nonforested plant communities,
and the Sitka spruce-cotionwood plant associations are of some significance. Nonforest vegetation
consists of estuarine forbs and grasses.

Plant Association Series % Cover , W
Nonforest.coiiiinvinvrnnsencrnnccass. 70% . .

Sitka Spruce-Cottonwood ....vivverniereenree. 13%
Sitka SProce...ooovviiicininiiininirseaeeeee 11%

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: ES1 streams are depositional channels, Stream energy is very Jow due to nearly
flat gradients. Glide flow is the dominant velocity type. Water fiow and depth is strongly influenced by
the tidal stage, Substrate consists mainly of sand and silt, Suspended, glacial silt load is high in those
channels associated with glacial outwash systems. Bank sloughing may be extensive along meander
bends.

Agquatic Habitat Capability
Large Woody Debris ...ooovvennvnnnnnnn JNFA

Available Spawning Area (ASA).........N/A
Available Rearing Area (ARA)...........Avg = 67% for 13 sifes

%



Chum....ccviriinsiinm s NEG . LOW
Sockeye conivniiiirriiren e NEG - LOW

Chinook............. vemeeern NEG  NEG e
Dolly Varden..................NEG  NEG
Steelhead. ... cvvveurrennn. NEG  NEG

These channels are always accessible to anadromous species. Very little, if any, spawning occurs in
these slough chaanels as 98% of the substrate is very fine gravel, sand, silt, clay, and muck. ARA is
high, with 45% of the active water in pools having 2 mean depth of 0.52 meters (1.7 feet). Despite the
high rearing potential, these channels are generally under-utilized, High densities of coho juveniles
utilize rearing habitat during summer months. Sockeye salmon may use the slough (still water) for
rearing where tidal influences are minimal. Chum salmon may temporarily remain here before migrating
seaward,

Riparian Management Considerations

Concern for Management of:

Large Woody Debris .....oovvvvvvevrenennn. LOW
Sediment Retention ..o.vvevvinenriinronnnnn. HIGH
Stream Bank Sensitivity .....coeeevveneennn. MOD
Sideslope Sensitivity ......evvverrinrennnna N/A

Flood Plain Protection.........cco.eeeveenns LOW

Culvert Fish Passage.......ccceevuvnvenn. JHIGH

ES1 channels are associated with extensive mudfiat embayments and sediment retention is very high.
Control of road drainage (BMP 14.9), erosion control, revegetation, and maintenance (BMPs 13.11-
13.13) should be emphasized.

Stream bank erosion risk is moderate. Although stream banks are composed of relatively cohesive silt
and clay size sediments, they are subject to undermining by strong tidal ebb and flood currents. Channel
protection (BMP 13.16) and bridge and culvert design (BMP 14.17) are important measures 1o consider
to reduce stream bank erosion. Culvert installations on upland segments of ES1 channels should be
designed to provide unrestricted upstream migration for juvenile salmonids (BMPs 14.14, 14.17).

These are classified as Value Class I streams. A minimum 190 foot timber harvest buffer is required
. along both banks of these streams (Tongass Timber Reform Act, 1991). Control of inchannel operations
is an important riparian management concern (BMP 14.14),

Riparian Management Opportunities:

Sport Fish Poteatial........c.cvvvvnso.. LOW
Enhancement Opportunities .......... N/A
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ESTUARINE PROCESS GROUP

NARROW SMALL SUBSTRATE ESTUARE"ZE CHANNEL

Channel Mapping Symbol: ES2 (Formerly E3)

PHYSICAL CHARACTERISTICS

Geographic Setting: ES2 streams occur exclusively
within estuary landforms, vsually draining a small
10 moderate size watershed. These channels are most
comsmonly found in drainages along outer coastal
beaches.

Similar Channel Types: ES3

Channel Structure

60 f
Composite Channel Cross-Section, ESZ

pitgic
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1008 é 00#
Stream Gradient: .......cvveeeern..<Or = 1%, mean = 1% -
Incision Depth: ............ wravaree <3 m, mean = 2 m (6.5 i1}
Bankfull Width:.......... cremnrenenn < 10 m (33 £)
Dominant Substrate: .............. Sand to gravel
Stream Bank Composition: ...... Alluvium (sand)
Sideslope Length: . ...oovivveennns Not significant, flat landform associated
Sideslope Angle: ....ooivnvennnais .Not signiﬁcam ’
Channel Patterni......ccocvveennnnns Single, smuans

Drainage Basin Area:.............. <25, 9 km® (<10 m.zz)
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CHAPTER 1 ESTUARINE PROCESS GROUP

Riparian Vegetation: The riparian plant commu-
nity is dominated by nonforested plant communi-
ties. The western hemjock/blueberry plant agssoci- ERSEENEE
ations are also significant. Nonforested plant com- §8
munities consist of estuarine forbs and grasses, |}

PHOTO: ES2

Plant Association Series % Cover
NODOTES v vs v er v vrvesvrsancen 48%
Western Hemlock ..oovvevienniiimnicnnnns veees 18%
Western Hemlock-Red Cedar.......oo.ev.as 13%
SRR SPIUCE . ccvvvrvereessrereeaesseseneanas . 12%
Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrelogic Function: ES2 streams are predomi- |
nantly depositional channels. Stream energy is very |
low for these channels. Substrate material consists |
mainiy of gravels and sand, Bank erosion is influ-
enced more by ocean erosion processes than by
stream discharge events.

Aguatic Habitat Capability

Large Woody Debris ...... <500 /1000 linear ft |
Available Spawning Area {ASA).. Insufficient data |
Avzilabie Rearing Area (ARA).... Insufficient data

Indicator Species Ratings

MIS ASA ARA
CoNo. i cneicanas HIGH HIGH
PIK.eveeiieiiaersannann eeenans BIGH HIGH
Chum. crecuveeers HIGH LOW
SOCKEYE - ceverereererenereees NEG  NEG
ChInoOK...ovvirrrreenrnrsnnnner NEG NEG
Dolly Varden .......oceeel... MOD MOD
Steelhead.......ovvvvenne seenrer NEG NEG

These channels are always accessible to anadromous species, ASA is high and seems to be limited
primarily by fine sediment content. FPink and chum salmon frequently, and Dolly Varden char
occasionally, spawn in ES2 channels. {Coho salmon and Dolly Varden char will move into ES2 channels
from upsiream areas during summer and will rear until fall. Pink and chum salmon fry may also
temporarily inhabit the ES2 channel before migrating seaward. Overwintering habitat is minimal (mean
pool depth of 0.02 meters [0.6 feet)).



ESTUARINE PRGCESS GROUP

Rx;mrza:z Managmem Ceﬁszéemm

s;des;@ggf Sénsitivity... Xfa
Flood Plain Protection Need &Mi}i}
Culvert Fish Passage......c.covveeeencne. . MOD

The ES2 channel ty;;e is asmteﬁ with fow relief coastal landforms, therefore, sediment retention is
rated high. : -

Stream baﬁksmmmpw Qf mﬁ mﬁ fine gravel, and are, therefore, highly sensitive to erosion.
M@mmmmmgéan:mﬁmnwmmmmmwwmms Stream

channel protection (BMP 13.16), construction in riparian areas (BMP 14. 13}, and bridge/culvert design
(BMP 14.17) should be einphasized. —

Culvert installations in the upland segments of ES2 channels should be desigmd o provide unrestricied
passage for juvenile salmonids (BMP 14.17).

These are classified as Value Class I streams. A minimum 100 {oot timber harvest buffer is required
along both banks of these streams (Tongass Timber Reform Act, 1991). Control of inchannel operations
is an zmportant riparian management concern far these streams (BMP 14.14).
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NARROW LARGE SUBSTRATE ESTUARINE CHANNEL
Channel Mapping Symbol: ES3 (Formerly E2)

PHYSICAL CHARACTERISTICS

Geographic Setting: ES3 streams ocour in small
estuaries, usually less than 100 acres in size. These
streams are most commonly associated with small,
high relief drainage basing that empty into inland
straits and inlets.

Simitar Channel Types: ES2

Channel Structure
60 f

Composite Channel Cross-Section, ES3

100 ft | é | 100 fi
Stream Gradient: .............. e 0-3%, mean = 1%
Incision Depth: .........oocvveee. €3 m {10 &), mean = 2 m (6.5 f1)
Bankfull Width:....cooovvnivnnennnns <10 m (33 f) at upstream end
Dominant Substrate: ...............Fine gravel to small boulder
Stream Bank Composition: ....... Alluvium (occasional bedrock outcrops)
Sideslope Length: .. ...covveninnens Not significant, flat landform associated
Sideslope Angle: ...oivvnivinnnnns Not significant
Channel Pattern:........... eeaseaan Single, lingar
Drainage Basin Area:............. <25.9 km® (< 10 mi)
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CHAPTER 1 ESTUARINE PROCESS GROUP

Riparian Vegetation: The riparian plant community is dominated by nonforested plant communities,
which consist of estuarine forbs and grasses. e

Plant Association Series % Cover
Rm?ﬁ)rﬁs’t FEEA VR AN RS R P F PSR E P PEEAERNIR N LB b b e b ?S% I
Sitka Spruce............ Crrerermsrraesiersesanse 13%
W.Hemlock-Alaska Cedar........ccovueeen.e, 8%

Channel Type Phases: N/A

MANAGEMENT CONSIDERATIONS

Hydrologic Function: ES3 streams are predominantly depositional channels. Stream energy is low,
although relatively, it is the highest of the estuarine process group. Moderate gradient contained channels
often directly precede the ES3 in the watershed network. Moderate loads of coarse and fine gravel may
be delivered to the ES3 during large flow events. Channel banks are relatively stable and produce only
minor inputs of sediment from erosion processes (bank undercutting and sloughing). Tidal processes
also affect deposition and erosion in these channels,

Aquatic Habitat Capability

Large Woody Debris «...coueeeerivennne., <500 /1000 linear ft
Available Spawning Area (ASA)......... Insufficient dam
Available Rearing Area (ARA)........... Insufficient data

i1



ESTUARINE PROCESS GROUP

Indicator Species Ratings ,

MIS ASA __ ARA
CONB.cevrirrer e tvrsreasannnens MOD LQW .
13T e JOW - LOW  °

Chum ..o iirrmen e, LOW . LOW
SOCKEYE . envniis i vevrs rnennes MG NEG

Chinook...covuieecervsmnnarcens NEG NEG -
Dolly Varden......c.cevnvanens MOD MOD
Steelhead ........... EUSUTOTn NEG NEG

These channels are frequently accessible to apadromous species. Pink and chum salmon generally spawn
in other channel types and occasionally use ES3 segments. Use is increased where larger patches of
gravel accumulate near smali boulders and bedrock outcrops. Coho may migrate downstream to rear
in pools (12% of active water), and pink and chum may tempxmniy stay in these channels during their
seaward migration. Dolly Varden char may spaws and rear in ES3 channels in moderate densities.

Riparian Management Considerations

Concern for Management of;

Large Woody Debris ........... rrrrberas LOW
Sediment Retention ....oocvenieivinicnnnnnn, MOD
Stream Bank Sensitivity ..voveienciicieenn. MOD
Sideslope Sensitivity .vvvvvevnesnvmerrereans N/A
Flood Plain Protection Need ....ovvvvennes MOD
Culvert Fish Passage.....covvvinrverervennns HIGH

Sediment retention is rated moderate for ES3 channels. m&mﬁﬁsm%ﬁmiwmghmgy beaches
often in association with streams making a rapid transition from high energy mountainslope chamnel
~ tvpes. Fine sediments are readily flushed from the BS3 channel during flood or storm events.

Stream banks are composed of coarse gravel or cobble size alluvium. Therefore ES3 channels are only
moderately susceptible to stream bank erosion.

Flood plain protection need is moderate. Estuarine habitat capability is limited in the ES3 riparian area
due to higher energy streamflows and higher beach erosion rates.

It is important to consider upstream anadromous fish migration in these streams (BMPs 14.4, 14.17).

These are classified as Value Class I streams. A minimum 100 foot timber harvest buffer is required
along both banks of these streams (Tongass Timber Reform Act, 1991). Control of inchannel operations
Is an important riparian management concern {(BMP 14.14).
Riparian Management Opportunities:

Sport Fish Potential ......ovveninnnnnnn LOw
Enhancement Opportunities .......... N/A
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ESTUARINE PROCESS GROUP.

LARGE ESTUARINE CHANNEL
Channel Mapping Symbol: ES4 (Formerly E1)

PHYSICAL CHARACTERISTICS

Geographic Setting: The ES4 channels are asso-
ciated with estuarine deltas of moderate 1o large
drainage basins of inland bays and inlets.

Similar Channpel Types: ES3, FP4
Channel Structure
60 f
Composite Channel Cross-Section, ES4
é{} .

201 g T % T i
008 g 100 f
Stream Gradient: ....ccoevveverevens < or = 2%, mean = 1%
~ Incision Depth: .....ooiniinns <5 m (16,5 1)
Bankfull Widtht.......cooeivninins > 10 m (33 f1), mean at upstream end = 23 m (758 /)
Dominant Substrate: ............... Gravel to cobble
Stream Bank Composition: .......Alluvium
Sideslope Length: ....covvvrivcenen. Not significant, flat estuarine landform associated
Sideslope Angle: . ovovviiivinnnene. Not significant
Channel Pattern:......ccovvuenennnns Single to multiple channel, normally single at the apex of the fan

with channel branching at the terminus.
Drainage Basin Area..............25.9-78 km® (10-30 mi

14
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CHAPTER 1 ESTUARINE PROCESS GROUP

INCHANNEL PHOTO: ES4

Riparian Vegetation: The ES4 nonforest riparian plant communities are dominated by grass and sedge
communities. The Sitka spruce secies and the western hﬁmMW are aiso significant beach fringe
communities.

Plant Association Series % Cover.: .

ES4 ESAl ES4d
Nﬁﬁf@fﬁt tretUwivhased s Frassney taiswnvrwss Frrarkam S‘g% haduans o
Sﬁkﬁ Sm --------------- R I 23‘% e ——
Western Hemlock .cooviveiiiiiiirninniienns 4% - -
Channel Type Phases:

[] BS41 - LARGE SUBSTRATE PHASE have larger material, cobble/small boulder size range.
Available spawning habitat is somewhat less than is typxca} for thx.s channel type.

1 BS4d - SAND DUNE PHASE are incised beach or sand dune channels fouadmmstai foreland
areas. They are differentiated by the amount of glacial influence.

. MANAGEMENT CONSIDERATIONS

Hydrologic Function: The ES4 streams are depositional channels subject to tidal influences. Stream
energy is low due to wide, low gradient channels. Gravel and sand bars fend to be stable bed features,

except during extreme flow events. Large woody debris can significantly influence channel structure.

Debiis accomulations are important in-forming pool habitat in ES4 channels.

Aquatic Habitat Capabilk ‘
Large Woody Debris .....v.veeeeereerernas 1200 /1000 linear ft
Available Spawning Area (ASA).........Avg = 22% for 11 sites

Available Rearing Area (ARA)...........Avg = 7% for 10 sites



ESTUARINE PROCESS GROUP

Indicator Species Ratings

Doily Vardén..................MOD  MOD
Steethead............... evvernrNEG - NEG -

These channels are always aeeesszb}a ta amcimmu& species. Generally, high quality substrate provides
high available spawning area {ﬁs,& 22%). S‘gﬁwnmg pink and chum salmon will frequent ES4 channely
in high densities, ﬁi‘&mgh pool development is minimal (3% of water surface area), rearing coho
salmon will move downstredm frmn the mainstem in the summer to rear here (m 7%). Pink and
chum salmon fry may tempaorarily i i i

Riparian Management Considerations

Concern for Management of:

Large Woody Debris ....cocveviniiiincnnnn. MOD
Sediment Retention ...... e r s e HIGH
Stream Bank Sensitivity ......cvieeinennns HIGH
Sideslope Sensitivity........ SR NIA
Flood Plain Protection Need .......v..c... HIGH *
Culvert Fish Passage..........verrnen-. LINA T

Sediment deposition is a dominant process in estuarine deltas, therefore, sediment retention in ES4
channels is high. These channels are very sensitive to intrusion of fine sediments into spawning beds.
The effect of cumulative sediment impacts from upstream watershed disturbance is a major management
concern. Erosion control (BMPs 13.11-13.13), control of road drainage (BMP 14.9), and road

maintenance (BMPs 14.20, 14.21) are mitigation measures that should be emphasized in areas near these
streams,

Stream bank sensitivity is high due to high amounts of fine unconsolidated alluvium in ES4 stream banks.
Bank erosion can be a gignificant source of fine sediment in these channels. Channel protection (BMP
13,16) and bridge design and implementation (BMP 14.17) should be emphasized.

Protection of estuaring wetland and flood plain habitat (BMPs 12.6, 13.15, 14.13) is an imperiant
management consideration for ES4 channels and associated riparian areas. These intertidal wetlands
provide extremely important habitat for waterfowl, furbearers, and a wide variety of aquatic species.

These are classified as Value Class I streams. A minimum 100 foot timber harvest buffer is required
along both banks of these streams (Tongass Timber Reform Act, 1961). Control of inchannel operations
is an important riparian management concern for these streams (BMP 14.14),
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CHAPTER 1 ESTUARINE PROCESS GROUP
 LANDSCAPE PHOTO: ES4 B

B

Riparian Manpagement Opportunities: '
Sport Fish Potential............e0ver... HIGH ‘ S SR
Enhancement Opportunities .......... Large Wood Placement'” * 7

ES4 channel segments have excellent sport fishing opportunifies. Footaceess is good from the beach
and aiso from small boats at'high tide. Prissary species of interest are Dolly Varden char, coho, and
pink salmon. ’ ‘

Large woody debris fish enhancement projects may be options in ES4 channels. These structures can
be used to improve cover and available pool habitat for adult spawners and rearing juvenile fish.
Structures must be designed and anchored to withstand extreme tides.

17



ESTUARINE PROCESS GROUP
BROAD BRAIDED GLACIAL QUTWASH ESTUARINE CHANNEL
- C.E;axmei M&p;:ing Symbe}: ES8 (Formerly ES) i

Geographic Setﬁm 'ES3 simaﬁm are associated )

with large glacial tiver deltas. These watersheds

typically have greater than 15 percent of their

drainage area covered by active glaciers and snow-

fields. .

Similar Channel Types: GO3 )
£

Chauonel Structure N

Stream Gradient: .....,vvieenre . &5-15% S RS

Incision Depth: «..coovvvvrncannnnn.. <2 m (6.5 1)

Bankfull Width:.....................Variable, normally very wide, braided delta

Dominant Substrate: ...............Sand to coarse gravel I

Stream Bank Composition: .......Glaclal alluvium v

Sideslope Length: ..................Not significant, broad flat landform .

Sideslope Angle: ...................Not significant B

Channel Pattersi....................Highly braided b

Drainage Basin Area..............>51.8 km? (20 mi’)

Riparian Vegetation: The riparian argas zmmaﬁmwiy adjacent to these channels generally are un-

vegetated sand and gravel outwash and extensive tidal mudflats. Salt olerant grasses and sedges dominate

the more stable terraces away from the mff: degas&m Zone,

Channel Type Phases: N/A oo C

LANDSCAPE PHOTO: ESS |
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CHAPTER 1 ESTUARINE PROCESS GROUP
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MANAGEMENT CONSIDERATIONS

Hydrologic Function: ES8 channels are depositional streams. GO3 channels immediately precede the
ES8, and, consequently, characteristics such as braided channels and excessive sediment loads are very
similar. ES8 substrate material ranges from small cobble to glacial silt, and suspended silt loads are
high. Tidal influences may affect stream flow and river stage a great distance upstream from saltwater.

Aquatic Habitat Capability

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

MIS ASA ARA
L6711 TS NEG NEG
PinKoocorieorercenecnveneninans NEG NEG
Chum . .oveieinieniianrerncnsennns NEG NEG
Sockeye ..ooiiereiiininrrvenns NEG MOD
ChInooK ..o cvivivrrrrierranes NEG NEG
Dolly Varden .......ccoeevenes NEG NEG

-

) 4D OLES Ws Out migrants and returning adults of all
maémms SW m&’m&mﬁ%ﬁ g.g thesﬁ g,,ma;":'..- s for s?agmg prior to in or out migration,
Sockeye use channel marginis.ang *ﬁx}ag& im&zzai i?mf s&mm mrmg

Spawning kahmi is n%itgibi& :

Riparian Management Considerations -
Concern for Management of:

Large Woody Debris ....cccocvvrnenne LOW
Sediment Retention ..o.vcvvvinevnnnnen. HIGH
Stream Bank Sensitivity.......cvvneas HIGH
Sideslope Sensitivity ..ocvveiieennnnn. N/A
Flood Plain Protection....cvvvvvvinnnee. HIGH
Culvert Fish Passage .....cooevvviennns BIGH

These channels are located at the terminus of large glacial rivers, therefore, sediment deposition is
extremely high.

Stream bank sensitivity is rated high due to fine textured bank materials and hlghiy variable flood flows.
Channel protection (BMP 13.16) and bﬁégﬁf&ﬁvm design (BMP 14.17) are important considerations,
Lateral channel migration is extremely active in most ES8 channel types.

Riparian areas adjacent to ES8 segments often have extensive tidal marshes. Protection of these wetland
values is an important management concem.

These are classified as Value Class I streams. A minimum 100 foot timber harvest buffer is required
along both banks of these streams (Tongass Timber Reform Act, 1991). Conirol of inchanne! operations
is an important riparian management concern for these streams (BMP 14.14),

19



ESTUARINE PROCESS GROUP

Riparian Management Opportunities:

Sport Fish Potential.....c.ceuvvncnnnes LOW
Enbancement Opportunities .......... N/A
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