STREAM | NVENTCORY REPORT

CHADD CREEK
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A streaminventory was conducted during the summer of 1992 on
Chadd Creek to assess habitat conditions for anadronous

sal nonids. The inventory was conducted in two parts: habitat
i nventory and bi ol ogi cal inventory. The objective of the
habi tat inventory was to docunent the habitat available to
anadronous sal nonids in Chadd Creek. The objective of the

bi ol ogi cal inventory was to docunent the sal nonid species
present and their distribution. After analysis of the

i nformati on and data gathered, streamrestoration and
enhancenent reconmendati ons are presented.

Adul t carcass surveys were conducted in Chadd Creek from 1987

t hrough 1990. In Decenber 1987, three |live chinook sal non, 15
chi nook carcasses, and 1 coho carcass were recovered. In
January 1988, seven chinook carcasses and seven steel head
carcasses were observed. A survey in Decenber 1988 reveal ed no
fish. In January 1989, one |live chinook was observed. I n
1990, the last year a carcass survey was conducted, two surveys
were conpleted. On January 17, one chinook and two coho

skel etons were found. On January 23, no fish were observed.
The objective of this report is to docunent the current habitat
condi tions, and reconmend options for the potential enhancenent
of habitat for chinook sal non, coho sal non and steel head trout.

WATERSHED OVERVI EW

Chadd Creek is tributary to the Eel River, l|located in Hunbol dt
County, California (Figure 1). Chadd Creek's | egal description
at the confluence with the Eel River is TIN RZE S32. Its

| ocation is 40°25' 16" N. latitude and 123°58' 32" W | ongi tude.
Chadd Creek is a second order stream and has approximately 5.8
mles of blue line stream according to the USGS Redcrest 7.5

m nut e quadrangle. Chadd Creek drains a watershed of
approximately 4.9 square mles. Elevations range from about 100
feet at the nouth of the creek to 1,800 feet in the headwater
areas. Redwood and Douglas fir dom nate the watershed. The

| ower section of the watershed, and a portion of the upper
wat er shed, is under the jurisdiction of Hunbol dt Redwoods State
Park. The Pacific Lunber Conpany and ot her private | andowners
own the remai nder. The basin is managed for recreation and

ti mber production. The town of Redcrest diverts Chadd Creek for



its donestic water supply. Vehicle access exists via H ghway
101 to Redcrest.

METHODS

The habitat inventory conducted in Chadd Creek follows the

net hodol ogy presented in the Liforni | moni t ream itat
Restorati on Manual (Flosi and Reynolds, 1991). The California
Conservation Corps (CCC) and contract seasonal Technica

Advi sors that conducted the inventory were trained in
standardi zed habitat inventory nethods by the California
Departnment of Fish and Gane (DFG). Chadd Creek personnel were
trained in May, 1992, by Gary Flosi and Scott Downie. This

i nventory was conducted by a two person team

HABI TAT | NVENTORY COVPONENTS

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 form was used
in Chadd Creek to record neasurenents and observations. There
are nine conponents to the inventory form

1. Flow

Flow is nmeasured in cubic feet per second (cfs) at the bottom of
t he stream survey reach using standard fl ow nmeasuring equi pnent,
If available. 1In sone cases flows are estimated. Flows should
al so be neasured or estimated at major tributary confl uences.

2. Channel Type:

Channel typing is conducted according to the classification
system devel oped by David Rosgen (1985). This nethodology is
described in the California Salnonid Stream Habitat Restoration
Manual . Channel typing is conducted simnmultaneously with habitat
typing and follows a standard formto record neasurenents and
observations. There are four neasured paraneters used to
determ ne channel type: 1) water slope gradient, 2) channe
confinenent, 3) width/depth ratio, 4) substrate conposition.

3. Tenperatures:

Both water and air tenperatures are taken and recorded at each
tenth unit typed. The tinme of the neasurenent is also recorded.
Both tenperatures are taken in fahrenheit at the mddl e of the
habi tat unit and within one foot of the water surface.



4. Habitat Type:

Habitat typing uses the 24 habitat classification types defined
by McCain and others (1988). Habitat units are nunbered
sequentially and assigned a type identification nunber selected
froma standard list of 24 habitat types. Dewatered units are
| abel ed "dry". Chadd Creek habitat typing used standard basin
| evel measurenent criteria. These paraneters require that the
m nimum | ength of a described habitat unit nust be equal to or
greater than the streanis nean wetted wi dth. Channel dinensions
wer e neasured using hip chains, range finders, tape neasures,
and stadia rods. Unit neasurenents included nean | ength, nean
wi dt h, nmean depth, and nmaxi mum depth. Pool tail crest depth at
each pool unit was nmeasured in the thalweg. Al neasurenents
were taken in feet to the nearest tenth.

5. Enbeddedness:

The depth of enbeddedness of the cobbles in pool tail-out
reaches i s neasured by the percent of the cobble that is
surrounded or buried by fine sedinent. |In Chadd Creek,
enbeddedness was ocularly estimted. The val ues were recorded
using the followng ranges: 0 - 25% (value 1), 26 - 50% (val ue
2), 51 - 75% (value 3), 76 - 100% (val ue 4).

6. Shelter Rating:

I 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 units to reduce density rel ated
conpetition. The shelter rating is calculated for each habitat
unit by multiplying shelter value and percent cover. Using an
overhead view, a quantitative estimte of the percentage of the
habi tat unit covered is made. All cover is then classified
according to a list of nine cover types. In Chadd Creek, a
standard qualitative shelter value of 0 (none), 1 (low), 2
(medium, or 3 (high) was assigned according to the conplexity
of the cover. Thus, shelter ratings can range from 0-300, 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 elenments. |In all habitat units, dom nant
and sub-dom nant substrate el enents were ocularly estimted
using a list of seven size classes.

8. Canopy:



Stream canopy is estimted using handhel d spherical densioneters
and is a neasure of the water surface shaded during periods of
high sun. In Chadd Creek, an estimate of the percentage of the
habitat unit covered by canopy was nmade fromthe center of each
unit. The area of canopy was further analyzed to estimate its
percent ages of coniferous or deciduous trees, and the results
recor ded.

9. Bank Conposition:

Bank conposition el enents 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 wwthstand winter flows. In Chadd Creek, the dom nant
conposition type in both the right and | eft banks was sel ected
froma list of eight options on the habitat inventory form

Addi tionally, the percent of each bank covered by vegetation was
esti mated and recorded.

Bl .03 CAL | NVENTORY

Bi ol ogi cal sanpling during streaminventory is used to determ ne
fish species and their distribution in the stream Biol ogica

I nventory 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 Salnonid Stream Habitat Restoration Manual .

Bi ol ogi cal inventory was conducted in Chadd Creek to docunent
the fish species conposition and distribution. Three sites were
el ectrofished in Chadd Creek using one Smth Root Mdel 12

el ectrofisher. Each site was end-bl ocked with nets to contain
the fish wthin the sanple reach. Fish fromeach site were
counted by species, neasured, and returned to the stream

DATA ANALYSI S

Data fromthe habitat inventory formare entered i nto Habitat
Runtime, a dBASE 4.1 data entry program devel oped by the
California Departnent of Fish and Gane (DFG. This program al so
processes and summari zes the data.

The Habitat Runtine program produces the foll ow ng tables:

Riffle, flatwater, and pool habitat types
Habitat types and neasured paraneters
Pool types

Maxi mum pool depths by habitat types



. Dom nant substrates by habitat types
. Mean percent shelter by habitat types

G aphics are produced fromthe tables using Lotus 1, 2, 3.
G aphi cs devel oped for Chadd Creek include:

Riffle, flatwater, pool habitats by percent occurrence
Riffle, flatwater, pool habitats by total |ength

Total habitat types by percent occurrence

Pool types by percent occurrence

Total pools by maxi mum dept hs

Enbeddedness

Pool cover by cover type

Dom nant substrate in |low gradient riffles

Per cent canopy

Bank conposition by conposition type

HABI TAT | NVENTORY RESULTS
* ALL TABLES AND GRAPHS ARE LOCATED AT THE END OF THE REPORT *

The habitat inventory of June 8-11, 15, 17, 18, and 25, 1992,
was conducted by Tony Sartori and Erick Elliot (CCC). The total
| ength of the stream surveyed was 19,392 feet, with an
addi ti onal 265 feet of side channel. Chadd Creek forks
approximately 12,500 feet fromthe confluence. This tributary,
identified as tributary 1 was also inventoried. The data for
tributary 1 will be summari zed separately in this report.

FIl ow was nmeasured three tines on Chadd Creek with a Marsh-

McBi rney Mobdel 2000 flowreter. On June 8th, 2600 feet fromthe
confluence the flow was 0.19 cfs; on June 12th, 12,360 feet from
the confluence the flowwas 1.3 cfs; on June 19th, 12,600 feet
fromthe confluence, and above tributary 1, the fl ow was
nmeasured at 0.6 cfs. Fromthe confluence of the Eel R ver
upstream approxi mtely one mle the flow in Chadd Creek goes
subt erranean every sunmmer

Chadd Creek has three channel types: fromthe confluence with
the Eel River to 9,179 feet a C3; next 8,303 feet a B3; and the
upper 2,175 feet an A3 channel type. C3 channels are | ow
gradient (0.5 to 1.0%, noderately confined streans, with a
gravel, small cobble and sand bed. B3 channels are noderate
gradient (1.5-4.0%, well confined, unstabl e cobbl e/ gravel
channels. A3 types have steep, erodible, coarse-grained,

unst abl e gravel / sand channel s.

Wat er tenperatures ranged from54 to 62 degrees fahrenheit. Air



tenperatures ranged from60 to 72 degrees fahrenheit.

Table 1 summarizes the Level Il riffle, flatwater, and pool
habitat types. By percent occurrence, riffles nmade up 37.2%
flatwater types 29.9% and pools 32.5% (Graph 1). Riffle
habitat types made up 35.2% of the total survey |ength, pools
28.8% and flatwater 27.5% (G aph 2).

Twenty-one Level |V habitat types were identified. The data are
summari zed in Table 2. The nost frequent habitat types by
percent occurrence were |low gradient riffles, 33.1% runs,

18.5% and m d-channel pools, 9.2% (G aph 3). By percent total
|l ength, low gradient riffles nmade up 32% runs 13.4% and step-
runs 9. 3%

One- hundr ed- seventy-four pools were identified (Table 3). Scour
pool s were nost often encountered at 61.5% and conprised 52. 6%
of the total length of pools (G aph 4).

Table 4 is a summary of maxi num pool depths by pool habitat
types. Depth is an indicator of pool quality. Sixty-four of
the 174 pools (37% had a depth of two feet or greater (G aph 5).

The depth of cobble enbeddedness was estimted at pool tail-
outs. O the 162 pool tail-outs neasured, twenty had a val ue of
1 (12.3%; 59 had a value of 2 (36.4%; 55 had a value of 3
(34.0%; and 28 had a value of 4 (17.3%9. On this scale, a
value of one is the best for fisheries (G aph 6).

A shelter rating was cal cul ated for each habitat unit and
expressed as a nean value for each habitat type within the
survey using a scale of 0-300. Pool habitat types had the

hi ghest shelter rating at 55.5. Riffle habitats followed with a
rating of 46.5 (Table 1). O the pool types, the main-channe
had t he hi ghest nean shelter rating at 56.5, and scour pools
rated 56.1 (Table 3).

Tabl e 5 sunmari zes nean percent cover by habitat type. Boul ders
are the dom nant cover type in Chadd Creek and are extensive.
Large and snmall woody debris also contribute sone cover in
nearly all habitat types. G aph 7 describes the pool cover in
Chadd Creek.

Tabl e 6 sunmari zes the dom nant substrate by habitat type.

G avel was the dom nant substrate observed in 98 of the 177 | ow
gradient riffles (55.3%9. Small cobble was the next nost
frequently observed dom nant substrate type, and occurred in
27. 7% of the low gradient riffles (G aph 8).

Sevent een percent of the survey reach | acked shade canopy. O



the 83% of the stream covered wi th canopy, 27% was conposed of
deci duous trees, and 57% was conposed of coniferous trees.
G aph 9 describes the canopy in Chadd Creek.

Tabl e 2 sunmari zes the nean percentage of the right and |eft
stream banks covered with vegetation by habitat type. For the
stream reach surveyed, the nmean percent right bank vegetated was
87.2% The nean percent |eft bank vegetated was 85.3% The

dom nant el enents conposing the structure of the stream banks
consi sted of 0.9% bedrock, 3.7% boul der, 0.5% cobbl e/ gravel,
5.3% bare soil, 11.1% grass, 50.3% brush. Additionally, 17.3%
of the banks were covered wth deci duous trees, and 10.9% w th
coni ferous trees, including dowed trees, |ogs, and root wads
(G aph 10).

Bl O.Od CAL | NVENTORY RESULTS

Three sites were el ectrofished on July 13, 1992 in Chadd Creek.
The units were sanpled by Tony Sartori, Russ Irvin, and John
Crittenden (CCC). Al neasurenents are fork | engths unl ess

not ed ot herw se.

The first site sanpled was habitat unit 273, a lateral scour
pool - |og enhanced, approximtely 12,416 feet fromthe
confluence with the Eel River. This site had an area of 507 sq
ft, and a volune of 507 cu ft. The unit yielded 17 steel head,
ranging from46 to 136mm and four coho ranging from71 to 75mm

The second site was habitat unit 284, a m d-channel pool,

| ocat ed approximately 12,753 feet above the confluence. This
site had an area of 117 sq ft, and a volune of 23.4 cu ft.
Twenty-three steel head were sanpled. They ranged from43 to
79mMm

The third site sanpled was habitat units 354, 355, and 356, a
m d- channel pool, a low gradient riffle, and a step run | ocated
approxi mately 15,449 feet above the creek nouth. This site is
directly above the H ghway 101 culvert. The site had an area of
432.6 sq ft, and a volume of 916 cu ft. Twenty-two steel head
were sanpled, ranging from40 to 123mm

DI SCUSSI ON

The surveyed reach of Chadd Creek has three channel types: A3,
B3, and C3. The A3 channel type is generally not suited for
i nstream enhancenent structures due to the high energy stream
and steep erodi bl e stream banks. The B3 channel has unstable
rejuvenati ng stream banks and is generally not suitable for



I nstream enhancenent structures, although site specific projects
can be designed in areas where the banks are stable or in
conjunction wth bank arnoring to prevent erosion.

C3 channel s are neandering streamtypes on noncohesive gravel
beds with poorly consolidated stream banks. They are generally
not suitable for instream enhancenent structures. However, bank
pl aced boul ders, bank cover, overhead | og cover and shelter
structures in straight reaches are often appropriate. Any work
considered will require careful design, placenent, and
construction that nust include protection for the unstable banks.

The water tenperatures recorded on the survey days June 8-11,
15, 17, 18, and 25, 1992 ranged fromb54° F to 62° F. Air

tenperatures ranged fromo60° F to 72° F. This is a very good
wat er tenperature reginme for salnonids. To make any further
concl usi ons, tenperatures would need to be nonitored throughout
t he warm sumrer nont hs, and nore extensive biol ogical sanpling
conduct ed.

Fl at wat er habitat types conprised 27.5% of the total |ength of
this survey, riffles 35.2% and pools 28.8% The pools are
relatively shallow wth only 64 of the 174 pools having a
maxi nrum depth greater than 2 feet. However, in coastal coho and
steel head streans, it is generally desirable to have primary
pool s conprise approxi mtely 50% of total habitat. Therefore,
installing structures that will increase or deepen pool habitat
I's recommended for |ocations where their installation will not
be threatened by high stream energy, or where their installation
wi Il not create bank erosion.

Ei ghty-three of the 162 pool tail-outs nmeasured had enbeddedness
ratings of 3 or 4. Twenty had a 1 rating. Enbeddedness in
excess of 26% a rating of 2 or nore, is considered poor quality
for fish habitat. In Chadd Creek, sedinent sources should be
mapped and rated according to their potential sedinment yields,
and control neasures taken.

The nmean shelter rating for pools was relatively lowwith a
rating of 55.5. The shelter rating in the flatwater habitats
was slightly lower at 41.6. A pool shelter rating of
approximately 100 is desirable. The relatively snmall anmount of
cover that now exists is being provided primarily by boulders in
all habitat types. Additionally, |large and small woody debris
contribute a small anount. Log and root wad cover structures in
the pool and flatwater habitats are needed to inprove both
sumer and w nter salnonid habitat. Log cover structure
provides rearing fry with protection from predation, rest from



water velocity, and also divides territorial units to reduce
density rel ated conpetition.

One- hundred-forty-seven of the 177 low gradient riffles had
gravel or small cobble as the dom nant substrate. This is
general ly consi dered good for spawni ng sal noni ds.

The nmean percent canopy for the streamwas 83% This is a high
per cent age of canopy, since 80 percent is generally considered
optimumin these north coast streans. |In areas of stream bank
erosi on, planting endem c species of coniferous and deci duous
trees, in conjunction with bank stabilization, is recomended.

RECOMVENDATI ONS

1) Chadd Creek shoul d be nmanaged as an anadronobus, natura
producti on stream

2) I ncrease woody cover in the pool and flatwater habitat
units. Most of the existing cover is from boul ders.
Addi ng high quality conplexity with woody cover is
desirable and in sone areas the material is at hand.

3) Where feasible, design and engi neer pool enhancenent
structures to increase the nunber of pools. This nust be
done where the banks are stable or in conjunction with
stream bank arnor to prevent erosion.

4) I nventory and map sources of stream bank erosion, and
prioritize themaccording to present and potential sedi nent
yield. ldentified sites, should then be treated to reduce

the amount of fine sedinents entering the stream

5) Active and potential sedinment sources related to the road
system need to be identified, mapped, and treated according
to their potential for sedinment yield to the streamand its
tributaries.

PROBLEM SI TES AND LANDVARKS
The foll ow ng | andmar ks and possi bl e problem sites were not ed.
Al'l the distances are approxi mate and taken fromthe begi nning

of the survey reach.

675 Begin survey 675 from confluence of with the Eel
River. First 675" dry.

2535' Tributary enters fromleft bank. Muth approxi mately
4' wide, very well confined.



2593
2640

3532’

3569
5185

5274

5724

5869’

6401
7110

7668

9162
9259

9679

11045'

12534

12822’

13239’

13717

Flow rate 0.19 cfs. Young-of-the-year (YOY) observed.
Tributary entering fromleft bank. YOY observed.

Tributary entering fromleft bank, 8 wde. YOY
observed.
Flow rate 0.1 cfs. YOY observed.

4" x 4" wire fence across unit holding 10° long x 1'
di aneter redwood | og.

Bridge 5 high x 30" wide x 12' |ong over stream

Qutl et from pond damed by 1' x 12' x 1" board.
Cul vert frompond 1' dianeter.

Dirt 4 x 4 road crossing channel. Also, 4" x 4" x 5
hi gh fence spanning creek at top of unit 101.

YOY coho, 2+ steel head, and stickl eback observed.
4" x 4" x 4' high wire fence spanni ng stream

Concrete bridge over stream4' high x 28" wde x 35
| ong.

YOY, 1+, and 2+ steel head observed.

Cul vert 9' dianeter by 97' |long creating scour pool at
| ow end.

Smal | woody debris accunmul ation 20° wide x 3" high x
4' | ong.

Brai ded channel. Also old 1' dianeter culvert
crossing stream

Chadd Creek forks at top of unit (tributary 1).

Large woody debris (LDA) accunul ation 15 wde x 5
high x 10 long. Not a barrier.

LDA 15 wide x 50" long x 15" high suspended 2' above
channel .

Loose matrix of SWD 30" long x 6' w de retaining
gravel 3' high x 5 wide x 20' long. Overflow channel
to right of accumul ation.



14732’

14932
14999
15449
16055

17220

17969’

18017’

18353

18601

18921'

19145'

19295'

19530

9' diameter x 605 |long netal culvert under H ghway
101 creating a 2' plunge on downstream side. Woden
baffles in culvert approximately 20 to 25" apart.
Each baffle creating a 1/2' to 1' deep plunge while
retaining sone gravel. YOY observed above.

LDA 10" long x 20" wde x 2' high. Not a barrier.
Br ai ded channel

LDA 20' wide x 5 long x 3 high. Not a barrier.
LDA 15" long x 5 high x 10' wde. Not a barrier.

4' dianmeter redwood | og on right bank and a 3

di aneter redwood |l og on left bank creating a "V' shape
weir. (V pointing upstrean) Narrow opening causing
gravel retention 15 wide x 6' high. At w de end of
"V' (the downstreamside) a 6' plunge flows into a
3.5 deep pool. Also 100" long x 100" high slide
conmposed of small cobble, gravel, and boul ders on |eft
bank in this unit (409) and extending into next unit.
YOY observed upstream

LDA 10" long x 10" high x 20" w de causing gravel
retention 15 wide x 7° high x 50 |ong and subsurface
flow

LDA (no neasurenents) |loose matrix. Not a barrier
YOY observed.

4.5 plunge over roots, downed redwoods and boul ders.
Possi bl e barrier.

5' plunge between units 464 and 465 under ol d
splintered redwood. No junp pool.

Sl unp on right bank causing LDA 60" |long x 10" high Xx
30" wide retaining gravel 30" wide x 3" high x 100
| ong.

Debris slunmp fromleft bank causing gravel retention.
3" high x 10 wide x 30" I|ong.

Si de channel of equal flowto left at downstream end
of this unit. Could possibly be old main channel.

45% gr adi ent .



19550 6' plunge onto boul ders. Deepest



