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| NTRODUCTI ON

A stream inventory was conducted during the summer of 1997 on
Dutch Bill Creek. The inventory was conducted in two parts
habitat inventory and biol ogical inventory. The objective of
the habitat inventory was to docunent the anpbunt and condition
of avail able habitat to fish, and other aquatic species with an
enphasis on anadronous salnonids in Dutch Bill Creek. The
obj ective of the biological inventory was to docunment the
salmonid and ot her aquatic species present and their
di stri bution.

The objective of this report is to docunent the current habitat
conditions, and recommend options for the potential enhancenent
of habitat for coho sal non and steel head trout. Recommendati ons
for habitat inprovenent activities are based upon target habitat
values suitable for salmonids in California's north coast
streans.

WATERSHED OVERVI EW

Dutch Bill Creek is a tributary to the Russian River , |ocated
in Sonoma County, California (see Dutch Bill Creek map, page 2).
The | egal description at the confluence with the Russian River
is T7N, R1OW S7. Its location is 38°27'56" N. |atitude and
123°00' 32" W longitude. Year round vehicle access exists from
Hi ghway 101 taking H ghway 12 West, via Bodega Hwy. to Bohem an
Hwy., through the town of Occidental (headwaters), to the town
of Monte Rio (nouth).

Dutch Bill Creek and its tributaries drain a basin of
approximately 11.6 square mles. Dutch Bill Creek is a third
order stream and has approximately 9.0 mles of blue Iline

stream according to the USGS Duncan MI|Ils and Canp Meeker 7.5
m nut e quadrangles. Major tributaries included in this report
are: Tyrone Gulch, Crawford Gulch, Duvoul Creek, G ub Creek



Al der Creek, Baunert Springs, and an unnamed tributary. Lancel
Creek is described in a separate streamreport. Summer flow was
measured as approximately .18 cfs at the nouth. El evati ons
range from about 5 feet at the nouth of the creek to 1140 feet
in the headwaters. An evergreen forest dom nates the watershed,
but there are zones of grassland and oak-woodl and in the upper
wat ershed. The watershed is entirely privately owned.

METHODS

The habitat inventory conducted in Dutch Bill Creek follows the
met hodol ogy presented in the California Sal nonid Stream Habit at
Restoration Manual (Flosi et al., 1997). The Aneri Corps
Vol unteers that conducted the inventory were trained in
standardi zed habitat inventory methods by the California

Departnment of Fish and Gane (DFG). This inventory was conducted
by a two person team and was supervised by Bob Coey, Russian
Ri ver Basin Planner (DFG).

HABI TAT | NVENTORY COMPONENTS

A standardi zed habitat inventory form has been devel oped for use
in California stream surveys and can be found in the California
Sal nonid Stream Habitat Restoration Manual. This formwas used
in Dutch Bill Creek to record measurenents and observations.

There are nine conponents to the inventory form flow, channel
type, tenperatures, habitat type, enbeddedness, shelter rating,
substrate conposition, canopy, and bank conpositi on.

1. Fl ow

Flow is neasured in cubic feet per second (cfs) at the bottom of
t he stream survey reach using standard fl ow neasuring equi pnent,
i f avail abl e. In some cases flows are estimated. Flows were
al so nmeasured or estimted at major tributary confl uences.

2. Channel Type:

Channel typing is conducted according to the classification
system devel oped and revised by David Rosgen (1996). Thi s
met hodol ogy is described in the California Salnmonid Stream
Habitat Restoration Manual. Channel typing is conducted
simul taneously with habitat typing and follows a standard form
to record neasurenents and observations. There are five




nmeasured paraneters used to determ ne channel type: 1) water
sl ope gradient, 2) entrenchnment, 3) wdth/depth ratio, 4)
substrate conposition, and 5) sinuosity.

3. Tenperatures:

Water and air tenperatures, and tinme, are neasured by crew
menmbers with hand held thernobnmeters and recorded at each tenth

unit typed. Tenperatures are neasured in Fahrenheit at the
m ddl e of the habitat unit and within one foot of the water
surface. Tenperatures were also recorded using renote

tenperature recorders which |log tenperature every two hours, 24
hour s/ day.

4. Habitat Type:

Habi tat typing uses the 24 habitat classification types defined
by MCain and others (1988). Habitat wunits are nunbered
sequentially and assigned a type identification nunber selected
froma standard list of 24 habitat types. Dewatered units are
| abel ed " DRY". Dutch Bill Creek habitat typing used standard
basin | evel neasurenent criteria. These paraneters require that
the mninmum | ength of a described habitat unit nust be equal to
or greater than the streams nean wetted wi dth. Al unit
| engths were neasured, additionally, the first occurrence of
each unit type and a randonly selected 10% subset of all units
were conpletely sanpled (length, nean wi dth, nean depth, maxi num
depth and pool tail crest depth). Al neasurenents were in feet
to the nearest tenth.

5. Enbeddedness:

The depth of enbeddedness of the cobbles in pool tail-out
reaches is neasured by the percent of the cobble that is
surrounded or buried by fine sedinment. In Dutch Bill Creek,
enbeddedness was ocularly estimted. The values were recorded
using the following ranges: 0 - 25% (value 1), 26 - 50% (val ue
2), 51 - 75% (value 3), 76 - 100% (value 4). A rating of "not
suitable"” (5) was assigned to tail-outs deemed unsuited for
spawni ng due to i nappropriate substrate particle size, having a
bedrock tail-out, or other considerations.

6. Shelter Rating:



| nstream shelter is conposed of those elenents within a stream
channel that provide sal nonids protection from predation, reduce
wat er velocities so fish can rest and conserve energy, and all ow
separation of territorial wunits to reduce density related
conpetition. Using an overhead view, a quantitative estinmate of
t he percentage of the habitat unit covered is made. All shelter
is then classified according to a list of nine shelter types.

In Dutch Bill Creek, a standard qualitative shelter value of 0
(none), 1 (low), 2 (nedium, or 3 (high) was assigned according
to the conplexity of the shelter. The shelter rating is

cal cul ated for each habitat unit by nultiplying shelter value
and percent covered. Thus, shelter ratings can range from O-
300, and are expressed as nean val ues by habitat types within a
stream

7. Substrate Conposition:

Substrate conposition ranges fromsilt/clay sized particles to
boul ders and bedrock el enents. In all fully neasured habitat
units, dom nant and sub-dom nant substrate elenents were
ocularly estimated using a list of seven size classes.

8. Canopy:

Stream canopy density was estinmated using nodified handheld
spherical densioneters as described in the California Sal nonid
Stream Habitat Restoration Manual, 1997. Canopy density rel ates
to the amount of stream shaded from the sun. In Dutch Bill
Creek, an estinmate of the percentage of the habitat unit covered
by canopy was made fromthe center of approximtely every third
unit in addition to every fully-described unit, giving an
approxi mate 30% sub-sanple. In addition, the area of canopy was
estimated ocularly into percentages of evergreen or deciduous
trees.

9. Bank Conposition:

Bank conposition elenents range from bedrock to bare soil.
However, the stream banks are usually covered with grass, brush,
or trees. These factors influence the ability of stream banks
to withstand wi nter flows. In Dutch Bill Creek, the dom nant
conposition type and the dom nant vegetation type of both the
right and left banks for each fully neasured unit were sel ected
fromthe habitat inventory form Additionally, the percent of



each bank covered by vegetation was estinmated and recorded.

Bl OLOGI CAL | NVENTORY

Bi ol ogi cal sanmpling during streaminventory is used to determni ne
fish species and their distribution in the stream Biol ogical
inventory is conducted using one or nore of three basic nethods:
1) stream bank observation, 2) underwater observation, 3)
el ectrofishing. These sanpling techniques are discussed in the
California Sal nonid Stream Habitat Restoration Manual .

DATA ANALYSI S

Data fromthe habitat inventory formare entered into Habitat, a
dBASE |V data entry program developed by Tim Curtis, Inland
Fisheries Division, California Department of Fish and Gane.
Thi s program processes and sunmari zes the data, and produces the
follow ng tabl es and appendi ces:

Riffle, flatwater, and pool habitat types
Habitat types and nmeasured paraneters

Pool types

Maxi mum pool depths by habitat types

Shel ter by habitat types

Dom nant substrates by habitat types
Veget ati ve cover and dom nant bank conposition
Fish habitat el enents by streamreach

Graphics are produced from the tables wusing Lotus 1,2,3.
Graphi cs devel oped for Dutch Bill Creek include:

. Level |1 Habitat Types by % Occurrence and % Tot al
Lengt h
Level |1V Habitat Types by % Occurrence
Pool Habitat Types by % Cccurrence
Maxi mum Depth in Pool s
Pool Shelter Types by % Area
Substrate Conposition in Low Gradient Riffles
Per cent Cobbl e Enbeddedness by Reach
Mean Percent Canopy
Mean Percent Canopy by Reach
Percent Bank Conposition and Bank Vegetation

HI STORI CAL STREAM SURVEYS:




I n October, 1954 Dutch Bill Creek was surveyed to docunent fish
species, in connection with the chemcal treatnment of the
Russian River tributaries to control the ‘'rough fish
popul ati on. Steel head and coho sal non were observed, the ratio
bei ng about 10 to 1 in favor of steel head. No 'rough' species
were observed. The flow was estinmated to be | ess than one cubic
f oot per second.

On July 18, 1996 the National Marine Fisheries Service (NWS)
conducted a snorkel survey estimation of fish species in Dutch
Bill Creek. The inventory was taken from ten pool habitats
begi nni ng upstream of Canp Meeker. During their survey they
found 276 young of the year (0+) steel head (SH); 14 one year old
(1+)SH; 5 resident SH rainbow trout; 9 sculpin and 1 California
r oach.

HABI TAT | NVENTORY RESULTS

* ALL TABLES AND GRAPHS ARE LOCATED AT THE END OF THE REPORT *

The habitat inventory of Dutch Bill Creek was conducted from
August 12 to Septenber 10, 1997 by Jon Canpo, Sinone Watts, Marc
MIler (AmeriCorps), and Lloyd Strecker (Volunteer). The survey
began at the confluence with the Russian River and extended up

Dutch Bill Creek to the end of anadronmous fish passage at the
town of COccidental. The total |ength of the stream surveyed was
38,871 feet.

A flow of 0.18 cfs was neasured on 9-4-97 at habitat unit #072
with a Marsh- McBirney Model 2000 fl owreter.

Dutch Bill Creek has 8 channel types: fromthe nmouth to 16, 253
feet an F4; next 1,320 feet an F3; next 2,825 feet an F2; next
1,637 feet an F3; next 631 feet an F1l; next 4,694 feet an F3;
next 10,983 feet an F2 and the upper 528 feet a G&2.

F channel types are entrenched neandering riffle/pool channels
on |ow gradients (<29% wth a high width/depth ratio. F4 types
have a predom nantly gravel substrate, F3 channel types have
predom nantly cobble substrate, F2 has predom nantly boul der
substrate and F1 has a predom nantly bedrock substrate.

&2 channel types are characterized as well entrenched "gully"



st ep- pool channels with a low width/depth ratio, a noderate
gradient (2-4% and a predom nantly boul der substrate.

Wat er tenperatures ranged from 53°F to 66°F. Air tenperatures
ranged from 58°F to 68°F. Summrer tenperatures were al so nmeasured
using renote tenperature recorders placed in pools (see
Tenperature Sunmary graphs at end of report). A recorder in
Reach 5 |ogged tenperatures every two hours from July 2 -
Sept ember 26, 1997. The highest tenperature recorded was 64°F in
August and the | owest was 54°F in Septenber.

Table 1 sunmarizes the Level 11 riffle, flatwater, and pool
habitat types. Based on frequency of occurrence there were 40%
pool wunits, 27% flatwater units, 26% riffle units, and 7% dry
streanbed units. Based on total length there were 29% dry
streanbed units, 27% flatwater units, 26% pool units, and 18%
riffle units (Graph 1).

Four hundred fifteen habitat units were nmeasured and 21% were
conpletely sanpled. 21 Level |V habitat types were identified.
The data is summarized in Table 2. The nobst frequent habitat
types by percent occurrence were |low gradient riffles at 24%
runs 13% root wad scour pools 12% and boul der scour pools 10%
(Graph 2). By percent total length, dry streanmbed nade up 29%
| ow gradient riffles 16% step runs 14% and runs 9%

One hundred sixty-four pools were identified (Table 3). Scour
pools were nost often encountered at 70% and conprised 59% of
the total |ength of pools (G aph 3).

Table 4 is a summary of maxi num pool depths by pool habitat
types. Pool quality for salnonids increases with depth. 37 of
the 164 pools (239%9 had a depth of three feet or greater (G aph
4) . These deeper pools conprised 10% of the total |ength of
stream habi tat.

A shelter rating was calculated for each habitat unit and
expressed as a nmean value for each habitat type within the
survey using a scale of 0 300. Pool types had the highest
shelter rating at 21. Riffle had the |Iowest rating with 0 and
flatwater rated 4 (Table 1). O the pool types, the scour pools
had the hi ghest nmean shelter rating at 25, backwater pools rated
18, and main channel pools rated 12 (Table 3).



Table 5 summari zes fish shelter by habitat type. By percent
area, the dom nant pool shelter types were boulders at 30% root
masses 29% | arge woody debris 15% and undercut banks 15%
Graph 5 describes the pool shelter in Dutch Bill Creek.

Table 6 summarizes the dom nant substrate by habitat type.
Gravel was the dom nant substrate observed in 2 of the 18 |ow
gradient riffles neasured. Small cobble was dom nant in 6 of
the low gradient riffles (G aph 6).

No mechani cal gravel sanpling was conducted in 1997 surveys due
to i nadequate staffing | evels.

The depth of cobble enbeddedness was estimated at pool tail-
outs. O the 163 pool tail-outs neasured, 21% had a val ue of 1;
58% had a value of 2; 11% had a value of 3; and 9% had a val ue
of 4. 37% of the pool tail-out substrates were not suitable for
spawni ng due to the natural geonorphology. On this scale, a
val ue of one is best for fisheries. G aph 7 describes percent
enbeddedness by reach.

The nean percent canopy density for the stream reach surveyed
was 90% The nean percentages of deciduous and evergreen trees
were 48% and 52% respectively. Graph 8 describes the canopy
for the entire survey and graph 9 describes the canopy by reach.

For the entire stream reach surveyed, the mean percent right

bank vegetated was 78% and the mean percent |eft bank vegetated
was 81% For the habitat wunits neasured, the dom nant

vegetation types for the stream banks were: 48% deci duous trees,

48% evergreen trees and 4% brush. The dom nant substrate for

the stream banks were: 83%silt/clay/sand, 11% bedrock, and 6%
boul der (Graph 10).

HABI TAT | NVENTORY RESULTS FOR MAJOR TRI BUTARI ES
(Except Lancel Creek)

Results for the habitat inventories of Alder Creek, Baurnert
Springs Creek, Crawford Gulch Creek, Duvoul Creek, G ub Creek
Tyrone @ulch Creek and an unnaned tributary are summarized in
the table bel ow

Dutch Bill Tributary Results




Dutch Bill Tributary Results

Creek Length High % Pools % Pools Mean Dom. Dom. Mean Channel
Temp | Occurring by Pool Pool Embed. | Canopy | Types
F) Length Shelter Shelter
Rating
Alder 989 61 25 3 16 Boulder 1/5 95% A2
Baumert 1023 57 40 23 10 Boulder 1/5 94% B2
Springs
Crawford 307 59 13 5 60 Boulder 2 93% A2
Gulch
Duvoul 742 63 30 18 23 Boulder 1/5 82% B2
Grub 6206' 70 23 4 20 Boulder 3/5 79% F2,G3,
A2
Tyrone 723 60 36 21 33 Undercut 1/2 94% B2,A3
Gulch Bank
Unnamed 1697 58 36 25 29 Undercut 2/3 95% F3
Bank
Bl OLOG CAL | NVENTORY

JUVENI LE SURVEYS:
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upstream In run and pool habitat types 25 0+, and three 1+
st eel head were observed along with two Sacranento squawfi sh, 60
scul pin, and two 6" Sacranmento suckers.

The inventory of Reach 3 started 754 feet downstream of the fish
| adder and ended approximately 754 feet upstream In riffle,
run, and pool habitat types 31 0+, and two 1+ steel head were
observed along with 90 scul pin, three Sacramento suckers, and
one bluegill.

The inventory of Reach 4 was started 225 feet upstreamfromthe
top of the fish | adder and continued for approximately 657 feet.
In pool, run, and riffle habitat types 31 0+, and 15 1+
st eel head were observed along with 61 scul pin and one bluegill.

The inventory of Reach 6 was started fromthe Westm nster Bridge
and continued for approximtely 625 feet. In pool, run, and
riffle habitat types 31 0+, 19 1+, three 2+ and one resident
st eel head were observed along with 63 scul pin.

The inventory of Reach 7 was conducted 450 feet downstream from
the confluence with Alder Creek and continued for approximtely
450 feet. In pool, run, and riffle habitat types 43 0+ and three
1+ steel head were observed along with 24 scul pin.

The inventory of Reach 7 was continued begi nning at habitat unit
#340 and ending at the confluence with Lancel Creek. In riffle
and pool habitat types 52 0+, six 1+, and three 2+ steel head
wer e observed along with 25 scul pin, and one bluegill.

The inventory of Reach 7 was continued begi nning at habitat unit
#360 and ending at unit #370. In run and pool habitat types 25
0+ and one 1+ steel head were observed along with 18 scul pin.

The inventory of Reach 8 was started from habitat unit #406 and
ended at habitat unit #410. In pool, run, and riffle habitat
types 63 0+, 8 1+, and two 2+ steel head were observed.

The inventory of Reach 8 was continued begi nning at dam #4 and
continued for approximately 94 feet. In pool habitat types six
0+, one 1+, and two 2+ steel head were observed.

A summary of historical and recent data coll ected appears in the
t abl e bel ow.
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Speci es Observed in Historical and Recent Surveys
YEARS SPECI ES SOURCE Nati ve/l ntroduced
1954, 1996, St eel head DFG, NMF N
1997 S
1954 Coho Sal non DFG
1996, 1997 Scul pin DFG, NVF
S
1997 Sacrament o DFG N
Squawf i sh
1997 Sacranment o DFG N
Sucker
1996, 1997 California DFG, NMF N
Roach S
1997 Bl uegi | | DFG |
NMFS = National Marine Fisheries Service
Hi storical records reflect coho salnon fingerlings were stocked
in Dutch Bill Creek in 1969 and 1970, Table 2. Historical
records also reflect that fish transfer/rescue operations
occurred in 1955, 1956, 1958, 1959, 1960, 1961, 1962
1964, 1966, 1967, 1968, 1969, 1970, and 1971.
Table 2. Summary of fish hatchery-stocking into
Dutch Bill Creek
YEAR SPECI ES SOURCE # SI ZE
1969 SS ?2?7? 10000 YEAR
1970 SS Noyo Ri ver 10010 YEAR
SS = coho (silver) sal non
YEAR = yearling
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Table 3. Summary of fish hatchery - transfers/rescues from
Dutch Bill Creek

YEAR LOCATI ON SOURCE SPE?IE # Sl ZE
1955 Russi an Ri ver Dut ch Bil | SH 10, 400 Fl NG
1956 Russi an Ri ver Dutch Bil | SH 5,992 Fl NG
1958 Austin Cr Dutch Bill SH 6, 694 FI NG
1959 Austin Cr Dutch Bil |l SH 41, 494 FI NG
1960 Austin Cr Dutch Bil | SH 7,690 FI NG
1961 Austin Cr Dutch Bill SH 18, 527 FI NG
1962 Austin Cr Dutch Bill SH 5, 651 FI NG
1963 | Austin Cr Dut ch Bill SH 2,624 FI NG
1963 Austin Cr Dutch Bil | SS ?7?7? FI NG
1964 Austin Cr Dutch Bill SH 13, 520 FI NG
1966 Russi an River Dutch Bil | SH 15, 680 FI NG
1967 Russi an Ri ver Dutch Bil | SH 23, 867 FI NG
1968 Austin Cr Dutch Bil | SS 30, 032 FI NG
1968 Russi an Ri ver Dutch Bil | SS 8, 194 Fl NG
1969 Austin Cr Dutch Bill SS 29, 684 FI NG
1970 Austin Cr Dutch Bil |l SS 4,277 FI NG
1970 Green Vall ey Dutch Bill SH 1,170 FI NG
Cr
1970 Russi an Ri ver Dut ch Bil | SH 5, 106 Fl NG
1970 Russi an Ri ver Dutch Bil | SS 1, 768 Fl NG
1971 Russi an River Dutch Bill SS 1, 800 FI NG
SH = steel head
SS = coho (silver) sal non

12




FING = fingerling (1st year)

JUVENI LE SURVEYS OF TRI BUTARI ES

A summary of the juvenile surveys conducted in 1997 in Crawford
Gul ch Creek, Duvoul Creek, G ub Creek, and Tyrone Gulch Creek
appears in the table below Fair numbers of 0+, 1+, and 2+
steel head were found in all the tributaries |isted above, with
the exception of Crawford Gulch Creek. Tyrone Gulch Creek had
good nunbers of 0+ and 1+ steel head, but no 2+ steel head. Tyrone
Gulch Creek is a small, but inportant tributary.

Dutch Bill Tributary Data - Juvenile Surveys

Creek 0+ Steelhead 1+ Steelhead 2+ Steelhead Other Species

Crawford Gulch 0 0 0 pacific giant salamander, crawdad

Duvoul 12 1 2 sculpin

Grub 9 11 1 pacific giant salamander

Tyrone Gulch 36 5 0 pacific giant salamander, crawdad,
sculpin

ADULT SURVEYS:

A spawni ng survey was conducted in Dutch Bill Creek on February
3, 1998, beginning at habitat unit #022 (Reach 1) and extendi ng
into Tyrone Gulch. Two |live steel head, one male and one femal e,
wer e observed near a redd. The steel head pair were 24" to 28" in
length and were |located 200 yards below bridge #3. Two
addi ti onal redds were observed, one |ocated beneath bridge #3
and one | ocated 70 yards upstream of bridge #3.

Anot her spawni ng/ carcass survey was conducted in two sites of
Dutch Bill Creek on February 27, 1998. This survey began at the
M. Zion Bridge #5 (Reach 2) and extended to habitat unit #180
(Reach 4) approximately 2000 feet above the fish |adder. One
redd was observed.

The survey continued starting from bridge #7 and ending at
habi tat unit #240 (Reach 6). Five adult steel head were observed
just downstream of dam #2 at Alliance Redwoods. Three of these
were greater than 24", one was approxinmately 18", and one was
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approxi mately 12". A male and fenal e pair were spawni ng and the
smal l er jacks were conpeting to be part of the act. Under bridge
#9, one 28" steel head was observed near a redd. Upstream of
bridge #9, two steel head, greater than 24" in length, were
observed near a redd. One 12" steel head was observed in the sane
vicinity. Atotal of five redds were observed.

DI SCUSSI ON

Dutch Bill Creek has 8 channel types: F4 (16253 ft.), F3 (1320
ft.), F2 (2825 ft.), F3 (1637 ft.), F1 (631 ft.), F3 (4694 ft.),
F2 (10983 ft.) and G (528 ft.).

There are 16253 feet of F4 channel type in Reach 1. According
to the DFG Sal nonid Stream Habitat Restoration Manual F1 channel
types are good for bank-placed boulders and fair for single
wi ng-defl ectors and | og cover.

F2 channel types are fair for |owstage weirs, single and
opposi ng wi ng-deflectors and | og cover.

F3 channel types are good for bank-placed boul ders as well as
single and opposing w ng-deflectors. They are fair for |ow
stage weirs, boulder clusters, channel constrictors and |og
cover.

F4 channel types are good for bank-placed boul ders and fair for
| ow-stage weirs, single and opposing w ng-deflectors, channe
constrictors and | og cover.

&2 channel types are fair for |og cover

Any wor k considered will require careful design, placenent, and
construction that mnust include protection for any unstable
banks.

The water tenperatures recorded on the survey days 08/12/97 to
09/ 10/ 97 ranged from 57°F to 66°F. Air tenperatures ranged from
58°F to 68°F. These tenperatures are within the threshold stress
| evel (65°F) for sal nonids.

Sunmer tenperatures neasured using renote tenperature recorders
pl aced in pools ranged from 54° to 64° F for Reach 5. This
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thermal reginme is favorable to sal noni ds.

Pool s conprised 26% of the total length of this survey. In
third and fourth order streans a primary pool is defined to have
a maxi mum depth of at |east three feet, occupy at |least half the
width of the low fl ow channel, and be as long as the |low flow

channel w dth. In Dutch Bill Creek, the pools are relatively
deep with 23% havi ng a maxi nrum depth of at |least 3 feet. These
pools conprised 10% of the total |ength of stream habitat.

However, in coastal coho and steel head streans, it is generally
desirable to have primary pools conprise approximtely 50% of
total habitat |ength.

The nmean shelter rating for pools was 21. However, a pool
shelter rating of approximately 80 is desirable. The relatively
smal | anmount of pool shelter that now exists is being provided
primarily by boulders (30%, root masses (29%, |arge woody
debris (15%, and undercut banks (15%. Log and root wad cover
in the pool and flatwater habitats would inprove both sumer and
wi nter salnonid habitat. Log cover provides rearing fry with
protection from predation, rest from water velocity, and also
divides territorial units to reduce density related conpetition.

Ei ght of the 18 |ow gradient riffles neasured (44% had either
gravel or small cobble as the dom nant substrate. This is
generally considered fair for spawning sal noni ds.

Seventy-nine percent of the pool tail-outs measured had
enbeddedness ratings of either 1 or 2. Only 21% had a rating of
3 or 4. Cobbl e enbeddedness neasured to be 25% or less, a
rating of 1, is considered best for the needs of salnon and
st eel head.

The higher the percent of fine sedinent, the |ower the
probability that eggs will survive to hatch. This is due to the
reduced quantity of oxygenated water able to percol ate through
the gravel, or because of fine sedinment capping the redd and
preventing fry emergence.

The nean percent canopy for the entire survey was 90% This is
very good, since 80 percent is generally considered desirable.

Large trees contribute shade and provide a | ong term source of
| arge woody debris needed for instream structure and bank
stability.
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DI SCUSSI ON OF MAJOR TRI BUTARI ES
(Except Lancel Creek)

ALDER CREEK

Al der Creek has 1 channel types: and A2 (989 ft.).

There are 989 feet of A2 channel type in Reach 1. A2 channel
types are steep (4-10%, narrow, cascading, step-pool streans
with a high energy/debris transport associated with depositiona
soils and a predom nantly boul der substrate. According to the
DFG Sal nonid Stream Habitat Restorati on Manual , the high energy,
steep gradient Al/2 channel types have stable stream banks and
poor gravel retention capabilities and are generally not
sui table for instream enhancenent structures.

Pools conprised only 3% of the total Iength of this survey.
Therefore, installing structures that wll increase pool habitat
is reconmended for |ocations where their installation will not

j eopardi ze any unstabl e stream banks, or subject the structures
to high stream energy.

The mean shelter rating for pools was 16. A pool shelter rating
of approximately 80 is desirable. The relatively small anmount of
pool shelter that now exists is being provided primarily by
boul ders (98%, |arge woody debris (2%, undercut banks (0%,

and smal|l woody debris (0% . Log and root wad cover structures
in the pool and flatwater habitats are needed to inprove both
summer and winter salnmonid habitat. Log cover structures

provide rearing fry with protection from predation, rest from
water velocity, and also divide territorial units to reduce
density related conpetition.

BAUMERT SPRI NGS CREEK

This section of Baunmert Springs has 1 channel type: fromthe
nmouth to 1023 feet a B2.

There are 1023 feet of B2 channel type in Reach 1. B2 channel
types are noderately entrenched, npderate gradient (2-4%,
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riffle dom nated channels, with infrequently spaced pools, a
very stable plan and profile, stable banks and have a
predom nantly boul der substrate. According to the DFG Sal noni d
Stream Habitat Restoration WManual, B2 channel types are
excellent for |ow and nedium stage plunge weirs, single and
opposi ng wi ng defl ectors and bank cover.

Pool s conprised 23% of the total length of this survey. The nean
shelter rating for pools was 10. However, a pool shelter rating
of approximately 80 is desirable. The relatively small anount
of pool shelter that now exists is being provided primarily by
boul ders (55%, undercut banks (17%, small woody debris (13%,
and | arge woody debris (10%.

Fifty-eight percent of the pool tail-outs neasured had an
enbeddedness rating of 5 which is considered unsuitable for
spawni ng due to the natural geonorphol ogy. Only 25% had a rating
of 1. Cobble enbeddedness neasured to be 25% or |less, a rating
of 1, is considered best for the needs of sal non and steel head.

CRAWFORD GULCH CREEK

Crawf ord Gul ch has 1 channel type: A2 (307 ft.). According to
the DFG Sal nonid Stream Habitat Restoration Manual, the high
energy, steep gradient A2 channel types have stabl e stream banks
and poor gravel retention capabilities and are generally not
suitable for instream enhancenent structures.

Pool s conprised 5% of the total length of this survey. The nean
shelter rating for the pool was 60. This is good since
approximately 80 is desirable. The pool shelter that now exists
is being provided primarily by undercut banks (40%, boul ders
(4099 and | arge woody debris (209 .

DUVOUL CREEK

Duvoul Creek has 1 channel type: B2 (742 ft.). According to the
DFG Sal moni d Stream Habitat Restorati on Manual B2 channel types
are |l ow and medi um stage plunge weirs, single and opposing w ng
defl ectors and bank cover.
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GRUB CREEK

Grub Creek has 3 channel types: F2 (4113 ft.), G3 (1116 ft.)
and A2 (978 ft.).

There are 4113 feet of F2 channel type in Reach 1. F2 channel
types are entrenched neandering riffle/pool channels on |ow
gradients (<2%9 with a high wdth/depth ratio and a
predom nantly boul der substrate. According to the DFG Sal noni d
Stream Habi tat Restoration Manual, F2 channel types are fair for
| ow-stage weirs, single and opposing w ng-deflectors and | og
cover.

There are 1116 feet of G3 channel type in Reach 2. G3 channel
types are characterized as well entrenched "gully" step-pool
channels with a |ow wi dth/depth ratio, a noderate gradient (2-
49 and a predom nantly cobble substrate. G3 channel types are
good for bank-placed boulders and fair for |ow stage weirs

opposi ng wi ng-deflectors and | og cover.

In Reach 3 there is 978 feet of A2 channel type. The high
energy, steep gradient A2 channel types have stabl e stream banks
and poor gravel retention capabilities and are generally not
suitable for instream enhancenent structures.

Many site specific projects can be designed within the (F2 and
G&3) channel types, especially to increase pool frequency, vol une
and shelter. These channel types have suitable gradients and the
stabl e stream banks that are necessary for the installation of
instream structures designed to increase pool habitat, trap
spawni ng gravels, and provide protective shelter for fish. Any
work considered will require careful design, placenment, and
construction that nmust include protection for any unstable
banks.

The water tenperatures recorded on the survey days 08/05/97 to
08/ 07/ 97 ranged from 60°F to 70°F. Air tenperatures ranged from

72°F to 94°F. The warner water tenperatures were recorded in
Reach 2. These tenperatures, if sustained, are above the

t hreshol d stress | evel (65°F) for sal nonids.
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It is unknown iif this thermal reginme is typical, but our
el ectrofishing sanples found steel head nore frequently in the
| ower cooler sanple sites. To make any further conclusions,
tenperatures need to be nonitored for a longer period of tine
through the critical summer nonths, and nore extensive
bi ol ogi cal sanpling conduct ed.

Nei ther of the 2 low gradient riffles nmeasured had either gravel
or small cobble as the dom nant substrate. This is generally
consi dered poor for spawni ng sal noni ds.

Ei ghty-nine percent of the pool tail-outs nmeasured had
enbeddedness ratings of either 3 or 5. An enbeddedness rating of
5 is considered unsuitable for spawning due to the natural
geonor phol ogy. 0% had a rating of 1. Cobble enbeddedness
nmeasured to be 25% or less, a rating of 1, is considered best
for the needs of sal non and steel head.

TYRONE GULCH CREEK

Tyrone Gulch has 2 channel types: B (723 ft.) and A3 (917
ft.).

There are 723 feet of B2 channel type in Reach 1. According to
t he DFG Sal nonid Stream Habitat Restorati on Manual, B2 channel
types are excellent for |ow and nediumstage plunge weirs,
singl e and opposing wi ng defl ectors and bank cover.

In Reach 2 there is 917 feet of A3 channel type. A3 channel
types are steep (4-10%, narrow, cascading, step-pool streans
with a high energy/debris transport associated with depositional
soils and a predom nantly cobble substrate. A3 channel types are
good for bank-placed boulders and fair for |ow stage weirs

opposi ng wi ng-deflectors and | og cover.

UNNAMED TRI BUTARY

Unnamed tributary has 1 channel type: F3 (1697 ft.)
There are 1697 feet of F3 channel type in Reach 1. F3 channel

types are entrenched nmeandering riffle/pool channels on |ow
gradients (<2%9 with a high wdth/depth ratio and a
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predom nantly cobble substrate. According to the DFG Sal noni d
Stream Habi tat Restoration Manual, F3 channel types are good for
bank- pl aced boulders as well as single and opposing w ng-
defl ectors. They are fair for lowstage weirs, boulder
clusters, channel constrictors and | og cover.

SUMVARY

Bi ol ogi cal surveys were conducted to docunment fish distribution
and are not necessarily representative  of popul ati on
informati on. Steel head were docunented consistently during each
past survey year and coho only intermttently. This is likely
because physi ol ogi cal and environmental requirenents for coho
are nore stringent than for steel head, or coho were absent or
present only in small nunbers in some years. Overall, fair
nunbers of steel head (but no coho) were observed during the 1997
surveys. The 1998 spring surveys docunented O+ fish indicating
successful spawning in the mddle reaches of Dutch Bill Creek.

Many 1+ fish were observed indicating good rearing conditions
the year before or good hol ding-over conditions in general
Overall however, habitat conditions for both steel head and coho
have declined over tine.

In general, Reaches 3-7 of Dutch Bill Creek are good for sal non
and steel head habitat. Sone deep, sheltered sections of the
stream occur in the md and upper Reaches which may be used as
rearing habitat. However, in the | ower Reaches (1 and the | ower
portion of 2) pool shelter and frequency are |acking and
portions are dry, limting successful spawning and rearing.
Portions of Dutch Bill have been channelized from road
construction and urbanization along the creek, thus stream
velocity has increased resulting in downcutting, streanbank
erosion and | oss of mature riparian. Riffle habitat exists for
spawni ng, but many areas are unsuitable for spawni ng due to high
gravel enbeddedness. W nter resting cover from high velocities
and summer rearing habitat for juveniles is |lacking. The effects

of channel i zati on limts instream habitat I mpr ovement
alternatives, although some opportunity exists. Any wor k
considered wll require careful desi gn, pl acenent, and

construction that nust include protection for the unstable banks
and high stream velocities. Reaches 2 and 4 are good for bank-
pl aced boul ders and single and opposi ng wi ng-deflectors. They
are fair for lowstage (low profile) weirs, boul der clusters and
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channel constrictors. Log cover structures can be used to
i ncrease instream shelter.
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GENERAL RECOMVENDATI ONS

SPECI

Dutch Bill Creek should be mnaged as an anadronous,
nat ural production stream

Shortly before the survey, winter stornms brought down many
| arge trees and other woody debris into the stream which
increased the nunmber and quality of pools since drought
years. This woody debris, if left undisturbed, would have
provided fish shelter and rearing habitat, and offset
channel incision. Recently, many | ogs were renoved by fl ood
control crews and historic tree and log renoval were
evident in the active channel during our survey. Efforts to
increase flood protection or inprove fish access in the
short run, have led to long term problens in the system
Landowners should be sensitive and the city should be
educat ed about the natural and positive role woody debris
plays in the system and encouraged not to renove woody

debris from the stream except under extrenme buil dup and
only under guidance by a fishery professional.

FI C FI SHERY ENHANCEMENT RECOMVENDATI ONS

1)

2)

3)

t he

Access for mgrating salnmonids is an ongoing potentia
problem therefore, fish passage should be inproved where
possible. Baffles should be installed in several tributary
culverts to facilitate easier fish access.

VWhere feasible, increase woody cover in the pool and
flatwater habitat units along the entire stream Mst of
the existing shelter is fromvegetation and undercut banks.
Addi ng high quality conplexity with | arger woody cover is

desi rabl e. Conbi nation cover/scour structures constructed
wi th boul ders and woody debris would be effective in nmany
fl atwater and pool | ocations in all the reaches. \here

f easi bl e, design and engi neer pool enhancenent structures
to increase the length and depth of pools in all reaches.
This nust be done where the banks are stable or in
conjunction with stream bank arnor to prevent erosion.

In Dutch Bill Creek, active and potential sedi ment sources
related to the County road system need to be inproved, and
treated according to their potential for sedinent yield to
stream and its tributaries. Maintenance of ditches,
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cul verts, and i nboard cutbank slides should be inproved to
decrease the potential of sedinment delivery to Dutch Bil

Creek. During storms, surface runoff over the road causes
out board cut bank slides, delivering sedinment and threatening

t he road integrity. This is primarily due to the existing

condi ti ons of t he road drai nage network

.4) Spawning gravels on Dutch Bill Creek are limted to
relatively few reaches. Structures to decrease channel

incision and recruit spawning gravel (using grave
retention structures), should be installed to trap, sort
and expand redd distribution in the stream (particularly on
Dutch Bill Creek Reaches 3-7 )

5) Map sources of upslope and in-channel erosion, and
prioritize them according to present and potential sedi nent
yield. Identified sites should then be treated to reduce
t he amount of fine sedinents entering the stream Near -
stream riparian planting along any portion of the stream
should be encouraged to provide bank stability and a
buf feri ng agai nst urban runoff.

6) Access for mgrating salnonids is an ongoing potential
problem therefore, fish passage should be nonitored before
and after inprovenents of culverts.

RESTORATI ON | MPLEMENTED

1) The fish | adder at Reach 3 should be inproved to pass fish
easier at all fl ows.
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DUTCH Bl LL CREEK TRI BUTARY RECOMVENDATI ONS

BAUMERT SPRI NGS CREEK

1) Access for mgrating salnonids is an ongoing potential
problem in Reach 1, therefore, fish passage should be
nmoni tored, and i nproved where possible. An instream cul vert
| ocated at habitat unit #030 is a possible fish barrier and
needs to be repaired. Future design should include inproved
passage of gravel and fish passage as a first priority.

DUVOUL CREEK

1) Access for mgrating salmnids is an ongoing potenti al
problem in Reach 1, therefore, fish passage should be
nmoni t ored, and inproved where possible. A culvert |ocated
at habitat unit #001 is a possible fish barrier that should
be analyzed for fish passage and baffles should be
installed if necessary. A permanent barrier exists at 668
(30" high bedrock waterfall).

GRUB CREEK

1) Access for mgrating salnonids is an ongoing potential
problem in Reach 1, therefore, fish passage should be

moni t ored, and i nproved where possible. The concrete box
culvert at habitat unit #003 shoul d be analyzed for fish passage
and baffl es should be installed if necessary.

2) There are at |east 2 sections (Reach 2 and Reach 3) where
the streamis being inpacted fromlivestock in the riparian
zone. Livestock in streans generally inhibit the growth of
new trees, exasperate erosion, and reduce sumertime
survival of juvenile fish by defecating in the water.
Alternatives to |limt cattle access, control erosion and
i ncrease canopy, should be explored with the | andowner, and
devel oped i f possi bl e.

3) Near-stream riparian planting along any portion of the
stream shoul d be encouraged to provide bank stability and a
buf feri ng agai nst agricultural, grazing and urban runoff.

4) In Gub Creek, active and potential sedinment sources
related to the road system need to be mapped, and treated
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according to their potential for sedinent yield to the
streamand its tributaries.

TYRONE GULCH CREEK

1) A culvert |ocated at habitat unit #004 is a partial fish
barrier that should be replaced with an arched culvert to
i Nprove passage.
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PROBLEM SI TES AND LANDVARKS - DUTCH BI LL CREEK SURVEY COVMENTS

The follow ng | andmarks and possi bl e problem sites were noted.
Al'l distances are approximte and taken from the begi nning of

t he survey reach.

HABI TAT
UNI T #

1.

12.

13.
14.

18.
19.
20.

27.
28.

29.

00

.00

. 00

.00

.00

.00

00

00
00

00

00

00

00
00

00

STREAM COMMENTS
LEN (FT.)

372 LG. ROOTWAD TUCKED UNDERNEATH
BRI DGE, POSSIBLE FOR RESTORATI ON

USE
537 Ot SHD
610 POSSI BLE RESTORATI ON MATERI ALS; RT
WAD, LWD
692 RI P RAP RB
816 CULVERT LB 18"
1009 0+
1176 RIP RAP, EROCSION, 0+ SHD

1258 RUSTED CAR I N CR.
1288 0+ SHD

1525 0+, 1+, 2+ SHD
2447 BRIDGE AND CULVERT LB
2542 3 POOLS SERI ES

4473 DOZER TRACKS I N CR
4502 PUW [N CR CULVERT

7732 CULVERT , TRI B

PUMP @ 1800’ RB
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30.
31.
32.
33.
34.
35.
36.
38.

39. 00
41.

43. 00
44,
45.

47.
48.

50.

51.

52.

54.

55.
56.

60.

61.

00
00
00
00
00
00
00

00

00

00

00

00
00

00

00

00

00

00
00

00

00

7764 MANY 0+
7922 Pl PE ACRCSS CR
7962 0+, 1+, 2+; RB RETAI NI NG WALL
8948 SEE YELLOW  BK
8964 0+  SHD, RIP RAP
9244 LONG RIP RAP UNT RB
9317 O0+SHD, 68 DEG WATER;, ALGAE
9500 SEE JOURNAL
11430 BRIDGE @ 600', BLOWOUT @ 1000
11508 WET TRIB LB, 2 CULVERTS 0+SHD
11565 RETAI NI NG WALL LB, 40'L X 8 H
11601 CONCRETE UTILITY BOX 0+ SHD
11661 Rl PRAP LB 90' L

12097 RIPRAP LB 90'L
12132 0+SHD

12327 0+, 1+ SHD

12593 2 RETAINING WALLS 90'L LB
12623 CRAWF| SH, 0+SHD

12806 50 0+SHD

12853 RI PRAP RB 50'L
12913 1+ SHD

13134 DRY TRI B LB W CULVERT UNDER TYRONE
RD. 0+, 1+ SHD

13154 DRY TRIB WCULVERT LB
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62.

66.

68.

69. 00

71.
72.

79.

86.

87.

88.

89.

95.

96.
98.

101.

107.

108. 00

112.

115.

120.

121.

00

00

00

00
00

00

00

00

00

00

00

00
00

00

00

00

00

00

00

13190 0+ SHD

13401 227' VEGETATED GRAVEL BAR
13498 EROSI ON LB

13585 EROSI ON LB CAUSED BY ROAD RUNOFF

13696 12" CULVERT LB
13726 PUMP ON LB WPUWP HOUSE

14051 6" CRAWFI SH;, LANDOWNER SAYS HE HAS
SEEN SEVERAL 18" SHD
14551 BOULDERS = CONCRETE SLABS (4)
CULVERT LB
14603 POSSI BLE RESTORATI ON SI TE, SHELTER
ENHANCEMENT
14660 VET TRI B LB
14742 DRY TRIB RB W2 CULVERTS
15117 LANDOWNER  TRAI NBRI DGE
15160 LG AMOUNTS OF COBBLE
15300 PUMP ON RB; SHD SPAWNI NG PAI R
PHOTOGRAPH - MR. FI NER TOOK PHOTO
15606 RB 12" CULVERT
15893 JUV. SCULPI N
15972 LG COBBLE TRANSI TI ON FROM GRAVEL
16153 RETAI NI NG  WALL RB
16290 CHANNEL CHANGE TO F3
16660 0+SHD

16731 LG CULVERT
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123.

125.

129.
132.

135.

138.

139.

140.

142.

143.

145. 00

146.

147.
148.

149.

155.

156.

157.

164.
165.
171.

00

00

00
00

00

00

00

00

00

00

00

00
00

00

00

00

00

00
00
00

16840 BRI DGE 5
17037 LB STORAGE | TEMS; FURNI TURE , EMPTY
DRUMS, METAL BOXES. ALL UNDERNEATH
A TARP
17231 MANY SQUAWFI SH
17425 0+SHD
17656 BEG NNI NG OF F2
17858 0+SHD
17955 1" PVC Pl PE
18037 DRY TRI B LB
18180 EROSION RB 30'L X 15"W X 3'D
18616 18" CULVERT ON RB
19006 3 8" BLUEG LLS, 1+ SHD, SCULPI N
CRAYFI SH
19200 DRY TRIB RB 18" CULVERT
19328 2+ SHD, BEG NNI NG OF FI SH LADDER
19648 3 % JUMP UP TO SECOND STEP. END
OF UNIT @END OF LADDER. SEE BK
19709 RB RIPRAP, RETAINING WALL
20476 BEG NNING OF F3 CHANNEL TYPE

20516 OLD BRI DGE ABUTMENT , BLOWN OUT
FOR SOVE TI ME

20595 DRY TRI B RB
21008 DRY TRI B RB
21048 SCULPI N

21351 MORE BEDROCK OBSERVED ON BANKS:
0+ SHD
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AS

174.00
181. 00

182. 00
184. 00

186. 00

187. 00
188. 00
189. 00
191. 00
194. 00

195. 00

197.

198. 00
199. 00
200. 00
203. 00
205. 00
207. 00
214. 00

216. 00
219. 00
221. 00
224.00
229. 00
230. 00
231. 00
232. 00

236. 00

00

21501 CULVERT RB - NEEDS MAI N.
21932 DUVOUL TRI B RB; CULVERT ( SEE FORM)
MANY 0+, 1+; 1-2+ SHD
21970 RI PRAP RB
22043 SCULPIN AND CRAYFI SH

22189 0+ SHD; BEDROCK = CONCRETE;
80' L RETAI NI NG WALL RB
CHANNEL CHANGE TO F1

22259 A FEW 1+ AND 0+ SHD

22280 ACTIVE EROSION RB - 100'L

22394 10" CULVERT LB

22530 CULVERT LB

22698 POOL FORMED @ VWESTM NSTER DAM

*POSS| BLE RESTORATI ON SI TE*

23494 CHANNEL CHANGE TO F3; FOOTBRI DGE

OVER DAM POOL BACKED upP
23646 *POSSI BLE RESTORATI ON SI TE*;

GOOD POOL - NO SHELTER

23745 12" CULVERT RB

23822 PICNI C AREA LB

23887 GRUB CREEK RB; PICNI C AREA LB

24153 PUWP RB

24306 0+ SHD

24389 REMAINS OF OLD CONCRETE DAM

24813 MANY SHD; 0+, 1+, 2+,
RES?- GREAT POOL

24933 BRI DGE#7

25123 0+, 1+, SHD

25253 WELL IN STREAM - 3' CORRUGATED
STEEL; 1+, O+ SHD

25443 FOOT BRI DGE

25828 SCULPI N, 0+ SHD, 1+, 2+,
CRAWF| SH

26255 CONCRETE DEFLECTOR WEIR; RI PRAP LB;
BRI DGE #8

26291 RI PRAP LB

26388 WET TRI B LB W CONCRETE WVEI R ACTI NG

A DAM W ACTI VE PUMP
26672 Bri dge #9
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239.
242.
243.
246.

247.
258.
264.
268.
269.
271.

272.
274.
276.
277.
278.
283.

TO

286.

FLOWS

296.
297.
299.
301.
306.
307.
313.
315.

LENGTHW SE

320
322

00
00
00
00

00
00
00
00
00
00

00
00
00
00
00
00

00

00
00
00
00
00
00
00
00

316.

.00
.00

00

26897
27190
27210
27392

27417
28072
28376
28587
28868
29244

29283
29370
29453
29492
29526
29868

30028

30523
30553
30617
30795
31176
31269
31626
31878

32373
32491

LOTS OF BEDROCK

1+ SHD

1+ SHD

* POSSI BLE RESTORATI ON*

LACK OF LWD

CHANNEL CHANGE TO F2

1+ SHD

18" CULVERT RB - ERODI NG

1+ SHD

LOGIAM 20" CULVERT RB

PUVMP RB W PI PI NG

EXTENDI NG UPSLOPE | NTO

DRY TRI B, CULVERT EXTENDI NG UNDER
ROAD- (BOHE. HWY.)

0+ SHD

DRY TRIB LB; 0+ SHD

2+ SHD

0+ SHD

1+ SHD

EROCSI ON RB - SEE EROCSI ON FORM
CEMENT WELL RB; WATER HOLDI NG TANK
RB W 1" PVC RUNNI NG 15' OVER CREEK

SPRI NG LB
ALDER CREEK TRI B RB
COBBLE WALL LB W12' CEMENT DRAI NAGE
CHUTE, DRAINAGE FROM TRI B WH CH

UNDER ROAD (BOHE. HWY.) IS DRY

0O+ SHD; 1+ SHD

OLD FRI DGE I N CREEK

0+ SHD

0+ SHD

0+ SHD

0+ SHD, SCULPI N

2+ SHD, 0+ SHD

WET TRI B LB; 2" PVC Pl PE FROM WET
TRI B OVER CREEK 3"
32175 CULVERT RB; 2" PIPE LAYING

I N CREEK EXTENDI NG 346' - NOT I N USE

BRI DGE #10 @ TOWNER RD.
SCULPI N
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326.
327.
332.
334.
336.
338.

339.
341.
342.
343.
345.

349.
352.
353.
356.
357.
358.

359.
361.

365.
366.
374.
381.
382.
383.
385.
392.
395.
396.
397.
404.
406.
410.

414.

416.

00
00
00
00
00
00

00
00
00
00
00

00
00
00
00
00
00

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00

00

00

33149
33179
33389
33513
33658
34016

34060
34254
34482
34509
34705

34938
35189
35241
35357
35388
35456

35494
35555

35703
35751
36301
36629
36719
36748
36833
37192
37390
37570
37654
38181
38441
38749

CAMP MEEKER DAM - SUMVER FLASHBOARD
0+ SHD, DRY TRI B LB

0+ SHD

0+ SHD; BRI DGE #11 - BOHE. HW.
0+ SHD

1 1/4" WATER DI VERSI ON PI PE ( PVC)
4.5 OVER CREEK

0+ SHD

0+ SHD

0+ SHD; EROCSI ON - SEE FORM

0+ SHD

(3) 2+ SHD( POSSI BLE RESI DENTS)
NI CE POOL

0+ SHD

LANCEL CREEK CONFLUENCE RB

0+ SHD; 2+ SHD

ABUNDANCE OF SMALL BLACK SNAILS
2+ SHD, 0+ SHD

1" PVC PI PE ACROSS CREEK

2' ABOVE CREEK

0+ SHD

CULVERT LB; EROCSI ON LB

LOG JAM ( SEE FORM

DRY TRI B

0+ SH

CULVERT LB - DRAI NAGE FROM ROAD
0+ SHD

2.5" CULVERT RB - 110' OFF BANK

0+ SHD

0+ SHD

0+ SHD

0+ SHD

DRY TRI B LB

0+ SHD

0+ SHD

CHANNEL CHANGE TO G

CULVERT - SEE FORM 1 3/4" METAL
Pl PE RUNNI NG 7.5" ACROSS CREEK

39036 FLASHBOARD DAM 4 - SEE FORM

39147

| NSULATED 1" PI PE 4' OVER CREEK
0+ SHD; BACKED UP BY ROCK WEI R;
2 4" WATER PI PES 7' OVER CREEK;
PUVPHOUSE RB; 1 1/4" PVC I N CREEL
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419. 00 39244 CULVERT LB - SEE FORM

421. 00 39306 0+ SHD
424. 00 39418 CULVERT LB - SEE FORM

425. 00 39508 0+ SHD
427. 00 39592 | NSTREAM CULVERT - SEE FORM

429. 00 40402 END OF SURVEY

PROBLEM S| TES AND LANDMARKS - ALDER CREEK SURVEY COMMENTS
HABI TAT STREAM COMMENTS
UNI T # LEN (FT.)

1. 00 434 FI RST 148" CHANNELI ZED BY 4 8' ROCK
WALLS W CONCRETE BOTTOM BRI DGE FORM
2 DRY TRI BS RB
3.00 695 BEDROCK CASCADE BARRI ER
14.5" JUWP . ROCK WALLS BOTH BANKS
W DECK LB. SERIES OF CASCADES
8.5, 85,11 .8" SEDI MENT SOURCE
LB- - SEE FI ELD BOOK
8. 00 991 OLD ROCK DAM SHEET FI LLED W GRAVEL
TO RIM DRY ABOVE TO HEADWATERS
AREA. RD 40' ABOVE END OF SURVEY.
END OF ANADROMY LIM T #008 . SEE
FI ELD  BK. #2 FOR  ADDI TI ONAL
COMMENTS.

PROBLEM SI TES AND LANDVARKS - BAUMERT SPRI NGS SURVEY COMMENTS

HABI TAT DI STANCE COMMVENTS
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UNI T #

2

5

11

12

14

15

23

24

25

30

UPSTREAM

512

539

799

77 (4) 0+ SH

206 0+ SH

444 Bank  Arnor ment LB
473 Rock Barrier- Partia

Punp piping found throughout creek on LB &
RB

Barrier- appears to be a barrier, but fish

spotted above I t.
755 Er osi on Bl owout
764 Cul vert in stream

Cul vert LB. Two mmssive water tanks on LB
Di a= 17’

1023 - Cul vert
-Instream Barrier: could be repaired.

****End of Survey****

PROBLEM SITES AND LANDMARKS - DUVOUL CREEK SURVEY COMMENTS

HABI TAT
UNI T #

1.00

2.00

6. 00

STREAM COMMVENTS

LEN (FT.)

79 CULVERT

116 FRESHWATER  SNAI LS

617 BARRI ER 80" ANGLE BEDROCK FALLS
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8. 00

10. 00

30. 5 HI GH
668 Definite Barrier- 80 degree angle
bedr ock falls 30. 5' hi gh
674 Juvenile newt s

744 ***End of Anadrony unit #008

****End of Survey****

PROBLEM SI TES AND LANDVARKS - GRUB CREEK SURVEY COMMENTS

HABI TAT
UNI T #

1.00

3.00

5.00

6. 00

7.00

18. 00

STREAM COMVENTS
LEN (FT.)

126 1' of gravel aggraded at nmouth

248 BEDROCK = CONCRETE BOX CULVERT,

DEPTH LESS THAN .1, BUT STILL
FLOW NG

585 ROAD ENTER CREEK THEN LEAVES CR.

100 UPSTREAM . 2 LOG VWEIRS

RETAI NI NG GRAVEL. | NCREASI NG GRADE

@ START OF UNIT. DRY TRIB LB

609 RD RUNS ALONG CR. LB . 3-4 0+ SHD

792 WATER DI VERSI ON PI PE OVER CR. 12"

CULVERT LB NO MAI NTENANCE . DRY

TRI B RB

1404 DRY TRIB RB. RB BLOWOUT DOWN TO
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19. 00

20. 00

21. 00

22.00

23. 00

24. 00

32. 00

34. 00

36. 00

38. 00

39. 00

40. 00

BEDROCK 25L X 50w X 10D

1421 12" CULVERT LB NO MAI NT.

1440 DRY TRI B RB

1451 TADPOLES

1478 ACTI VE EROSI ON FROM ROAD LB 50L X
20H

1529 2 SM FROGS

1562 12" CULVERT LB NO MAINT. 2+ SHD

2087 BLOWOUT RB

2229 1+ SHD

2368 DRY TRI B LB. ACTI VE EROSI ON ALONG

RD. LB 30L X 10 H

3011 PLASTIC & METAL PIECES IN CR. DRY

TRIB LB. 2 FORKS. CULVERT | N STREAM

12" CULVERT LB.

3030 OLD ROCK DAM RB. 2 LG PI ECES OF DAM

I N CR. BANK EROSI ON 370" | NTO UNIT.

Rl PARI AN ZONE IS DEPLETED.

4115 OLD LAKE BED 1ST 600' OF UNIT LG

DRY TRIB RB. ARRUNDO DONAX LB 30'.

CROSSI NG AFTER LAKE BED RD. | NTO

LAKE BED ( DRY TRI B)
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41. 00

42. 00

43. 00

44. 00

47. 00
48. 00

50. 00

52. 00

53. 00

56. 00

57.00

4126 DRY TRI B RB
4292 18" QJLVERT LB. UNDERSI ZED FOR
TRI BS
4310 LOTS 'O FROGS CULVERT | NSTREAM @
END OF UNI T
4908 DRY TRIB RB-2 DRY TRIB LB SM
SLIDE LB 35L X 40w X 10D
BLANCHARD PROP. BEG NS FLOATI NG
FENCE 370 I NTO UNI T

4991 MACROI NVERTEBRATES
5231 DRY TRIB RB. BANK SLUMP LB 60W X

50L BOULDER CLOG AT END OF UNIT

5344 DRY TRIB LB. 2 BANK EROSI ON RB 30L

X 30 WX 10 D EVI DENCE OF COWS
I N CR.
5556 DRY TRIB RB COW TRAI LS ALONG CR.
LB/ RB

5610 MACROI NVERTEBRATES

5698 DRY TRI B LB

5866 BANK EROSION RB 30L x 40 Wx 5D

BANK EROSI ON LB SLIDE 25L X 40W X

5D
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60. 00 6007 ERODED BANK LB 40L X 20W

63. 00 6090 EVID. OF COAN5 IN CR. DRY TRIB LB
64. 00 6184 BANK EROCSION R/B 30L X 35W
66. 00 6211 17.5" BEDROCK CASCADE PCSSI BLE FI SH

BARRI ER AT HEADWATERS FORK.

DRY ABOVE CHANNEL W DTH LESS THAN
3 NO FISH OBSERVED 8/7/97.
END OF SURVEY***

PROBLEM SI TES AND LANDVARKS - TYRONE GULCH CREEK SURVEY COMVENTS

HABI TAT STREAM COMMENTS
UNIT # LEN (FT.)
1.00 111 Culvert sheet, Hab unit#004
possi ble barrier, |andowner says

not as many prawns as in the
past-or steelhead. He thinks the
decline occurred when the culvert
was placed. Flows under | andowner

porch; concrete weir; Oplus SHD

3.00 447 0 pl us SHD
4. 00 477 pump on r/b; 0O plus
8. 00 633 confluence with Crawford Gul ch

tributary
11. 00 795 Beginning of new channel
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21. 00

26. 00

28. 00

1331 Sculpin; O plus SHD; dry trib at

r/b
1528 2 plus SHD; resi dents?

1640 END OF SURVEY* *

PROBLEM SI TES AND LANDVARKS - UNNAMED CREEK SURVEY COMMENTS

HABI TAT
UNI T #

3.00

8. 00

11. 00

13. 00

14. 00

19. 00

31. 00

32. 00

35. 00

36. 00

STREAM COMMENTS
LEN (FT.)

85 0 pl us SHD
256 2 Oplus SHD; punphouse on r/b
390 Scul pi n; Oplus SHD
472 channel type
573 Channel Type
758 0 pl us SHD
1164 0 plus SHD, Scul pin
1266 Dry trib at R/ B
1521 Dry Trib RB
1697 Railroad tracks up above; fish

barri er - END OF SURVEY™* * *
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LEVEL 111 and LEVEL |V HABI TAT TYPE KEY:

HABI TAT TYPE LETTER NUMBER
Rl FFLE

Low Gradient Riffle [ LGR] 1.1
High Gradient Riffle [ HGR] 1.2
CASCADE

Cascade [ CAS] 2.1
Bedr ock Sheet [ BRS] 2.2
FLATWATER

Pocket Water [ POWN 3.1
G ide [ GLD] 3.2
Run [ RUN] 3.3
Step Run [ SRN] 3.4
Edgewat er [ EDW 3.5

MAI N CHANNEL POOLS

Trench Pool [ TRP] 4.1
M d- Channel Pool [ MCP] 4.2
Channel Confl uence Pool [ CCP] 4.3
St ep Pool [ STP] 4.4
SCOUR POOLS

Cor ner Pool [ CRP] 5.1
Lateral Scour Pool - Log Enhanced [ LSL] 5.2
Lateral Scour Pool - Root Wad Enhanced [ LSR] 5.3
Lateral Scour Pool - Bedrock Forned [ LSBK] 5.4
Lateral Scour Pool - Boul der Forned [ LSBo] 5.5
Pl unge Pool [ PLP] 5.6
BACKWATER POOLS

Secondary Channel Pool [ SCP] 6.1
Backwat er Pool - Boul der Forned [ BPB] 6.2
Backwat er Pool - Root Wad Forned [ BPR] 6.3
Backwat er Pool - Log Fornmed [ BPL] 6. 4
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Danmed Pool

41

[ DPL]

6.

5



