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act Background

1struction of Willits Bypass project, a new ¢
J.S. Highway 101 to improve traffic circulatior

merous mitigation components (onsite vs offs
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act Objectives

vide RWQCB with baseline conditions

ess changes in stream ecosystems as result of |
struction and mitigation activities

ess changes to biological integrity of streams unc
ect’'s mitigation and monitoring program
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arshed Characteristics

inage basin 67 sq miles (43,063 acres)

named streams in project area!

mer lacustrine setting

rmittent/ephemeral
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3 Data

ndard methods

)
3ch conditions

pe
P habitat parameters
n/inner transects

2
x

¥

ECORP Consulting, Inc.

ENVIRONMENTAL CONSULTANTS

INTERNATIONAL

T .

' E T N W - P

rred

L e e LR
.

REACH DOCUMENTATION “Steridan Frach Lengh {v-etied wigin s u'-'
j Alwraate Reach Lisgth paatbod widt
| Projsct Name: \o/, (s wa,g B roassessmant— | Date: 071 2
l Stream Nams: B [ £/ fm£ Site Nama/ De:sa:rf:
- Crew Membears!
Site Code: —&f :
Latituds iam;ulaj:'recima' degreesk *N 37 42 voFolb R L & HW}E
T — e e
Lengitude [aciusl - decimal degrees): W .yp.®, JyorBSro2_ v ﬁﬂﬁ“&f E':
B W ; - g | !urbadr!y aum Sl ars oplona,
:.Mslawr_ Atsntﬁu.u.l_mr EASHREI'IEthTH i T i
| e "H 15 mat _I__'[:tﬁ g |04
o e o ral
\BeSE | me | 7D can |11V
Diseelved Specth © Sali Silica
ul*szﬂv.gfu %46 Gkt nani 4 TR 1.5 J"Dll:lil:}l ﬂ' | ml;':u /
=] e BR T
HFETI PR R A
DISE:HAFIGE MeEASUREMENTS i chank i dnc
¢ mm.JrEﬂ'Fﬂt iaft can rlaukn-g dowrmurn} e
: cal. date Transact Width
‘u"El.o::mf AREA METHOD {prafarred; 121 me o
5 ] Eﬁstanl::a fromy Depth Velocity | Y Distance mom Depth | "u'ﬂhﬁi
§=i Lot Bank femil (em) (f'sec) |.. . ‘JLeft Bank (em} | [cm) (isic
| 1 3 lper 1] W ( 0.58
2 v S etz 12 132 % s
3 3% ( | o004 |13 143 { .25
4 144 0 pac |14 14 b | 027
5 5% le pad [15] 1S 1 0.2
8 bb [ 0.3 (18t ik ¥ 0.3
7 17 b Doy |17 1$7 i 0.%¢
8| 18 6 0.5 |18 1114 7 0.0
‘g.| &q g 0.% |19 204 H ol
L 1] 0.b6 _j 20 .
S NOTABLE FIELD CONDITIONS -(shech one bax
j : Emdamm'ui ragant rainfal ranougj-! te ingrease surface runaff) NE
: Ewvidance of fires in reach or immedimely uvpstream (<500 m) N.L‘.I -.
f ! i : [ Agd'lculu.ni
H Dominant landuse/ landcover in area surrounding reach 4 ‘—W
E & el i1 ; S Y lnr.tusma
[“apomowaLCoseie' | 1 1. 2. ]38 -] 4 § 5 8 74
EHEE-I.IDEDNESE
‘MEASURES 4 ?{7 ‘m "J/ 6 : _‘_; o ‘3 Ho :;'f
{mynw&r&'m fransect 14 15 A8 17 18 18 F
i :Iarr"L If-peadied 1f|:uEaEE'IE||r!. qﬂ
L t :
Pt )10 10 {30 |15 10 1250 1

CALIFORNIA DEPARTMENT OF TRANSPORTATION

& Lodtrans



ssment Site
S

N
n,,awrcl*'s\N'\Z_—-‘

1sulting, Inc. ICF E# &l m »

\[. CONSULTANTS CALIFORNIA DEPARTMENT OF TRANSPORTATION



& ;_#_!L o= nfCE A 150m e a."



P WIBHANDS,
T Offsite Mitigao
DFermmeulm
Temporary Imp:
Streams

Bioassessment Site

SR i | = N8 T p e OO,
HLIFF A

tt“’! o

Bioassessment
@  Downstream P
2 Upstrearn Point

BA-1 | Bioassessment
150m | and Length (Me

Scale In Fest

L i s

T
e

roT s ﬁu%'*;. - Figure 2b
1% 'I",-_,\ o Bicassessment
5 Willits Bypass P




3 - : ot
sl Bioassessm
qf" o - T

BA-1 | Bioassessm
150m | and Length |

ICE -J-:HH

- f
b

1
|

il
WILDLANDS
{06000

: ’ |

FORD! i - - \
105-020F08 : J BENBOW | 1]
) : 1082005

1.

iy . .- Fe " 1 I |
I .hﬂi{ |
I -I"IIHIFIIE £ -E : ?
OOK wEhd i
B . 55 : 80m Rl

B0
BROOKE
(36-040-00

| WILRDLANDS, | WILDLAKNDS
e 0a0-m (o 41

j : FORD
: 8903002
Erooe 108-030-0

108000

BA-16 [ 108" T - o

BA-13 | it | o i & W -
150 ; : ' ; =T -t 8 §  FROST ‘
u : R : - LLERIEIN T 109507 -0 o
[ i ! USHER 1 : A 4 L et :
| 1 % ) 10803004 TR : ' - . ———
: : . - R " Scale In Fes
| LUSHER -
| 10203000 : P %
R ! 4 L . | A -
ANISHER : - : ; L | WILDLANDS,
L R | AT ey —— > o ,._.,":‘34]"']:'_3'31-.

Figure ;

Bioassessme
Willits Bypass




3 Results

al low-gradient (< 1%) valley
streams that flow through
sitional substrates

y channelized/incised

substrates and homogenous
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3 Results
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3 Results and Canopy Cover Task

5. Comparison of Canopy Cover Solar Pathfinder Resulits to
oassessment Sampling Reach Densiometer Results.

ssment Reach-Wide (Average) Effective Shade (%)
g Reach Densiometer Reading (%) July Auvgust
82.1 86.70 87.98
r applicable bioassessment sampling reach for comparison)
| 87.9 81.90 8481
68.0 e1.22 20.03
825 823 841
¢ applicable bioassessment sampling reach for comparison)
13° [ 27.4/32.3 [ 7.83 .48
Ir applicable bicassessment sampling reach for comparison)
:pphcablo bicazcescment campling reach for comparicon)
| Y o874 98.19
842 83.25 80.04
845 86.03 87.08
¢ applicable bioassessment sampling reach for companison)
II applicable ssessment sampling reach for comparizon)
| 486 7288 74.44
50.3 87.55 88.09
¢ applicable bioassessment sampling reach for comparnison)
I/ applicable bioassessment campling reach for comparnizon)
¢r applicable bioassessment sampling reach for comparison)
:r applicable bioassessment sampling reach for comparizon)
| 205 | 4188 | 48.17
¢r applicable bioassessment campling reach for comparicon)
203 80.21 58.79
0 0 0
0 0 0.05
0 0 0
0 0 (1}
889 886.72 8262
r applicable bioassessment sampling reach for comparicon)
| 265 | 808 | 8833
r applicable bioassessment sampling reach for comparison)

A
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3 Results and Canopy Cover Task

lan veg cover varies but
rally high (densiometer

lan veg cover varies but
rally high (solar pathfinder

MP WORKS
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3 Results and Geomorphology Task

trate composition and
ddedness

full width and depth

N\’

)Sity
MP WORKS

Wild Oat Ca
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d Collections

3 Reaches on Eight Non-Perennial Streams Surveyed in 20
- Spring and Summer Survey Periods

WAMP Protocols — BMI (Ode 2007)

- Reach Adjustments/Non-Wadeable Habitats
- PHAB

WAMP Protocols — Algae (Fetscher, et al 2010)
oratory Processing

.CORP Laboratory/EcoAnalysts

QC

,DFG — Chico Laboratory




ods

AMP Database Input

a Analyses

M
- Selection of Appropriate B-IBI(s) — Nor-Cal? / So-Cal?

- Use of Selected Un-Modified Community Metrics
(Based on initial summer results)

« SDI, Simpson Index * % Dominant Taxa

* % Diptera * % Chironomidae

* % Oligochaetes  Tolerance Value

* Tolerance Indices » Functional Feeding Groups

, ECORP Consultmg Inc.
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ods

\Igae
- Selection of Analysis Tools

- Use of Selected Metrics (Based on Initial Summer Data Results)
— Community Composition : Soft Bodied Algae vs. Diatoms

— Quantitative Diatom Metrics
- SDI
* % Dominant Taxa
* % Pollution Tolerant (Based on Pollution Class)
* % Motile (Siltation Index)
« Eutraphentic Species (Based on Trophic Class)
— Chlorophyll a and AFDM
— Quantitative Soft-Bodied Algal Collections

— Qualitative Collections

» %) FCORP Consulting, Inc.
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Its/Discussion

\B - BMI - Algae

ches and Seasons Surveyed and Evaluated

3 Reaches in Spring (wet)

6 Reaches in Both Summers (wet)

- PHAB Data Only Collected at Dry Sites

cted Results for 6 Reaches on 5 Non-Perennial Streams

el Creek / Outlet Creek, Old Outlet Creek, Davis Creek, Upp Cre
lepresentative of Range of:

- Stream Habitats

- Channel Characteristics / PHAB

- Potential Sources of Effects on Habitat and Biota

- Utilization by Anadromous Salmonids

» %) FCORP Consulting, Inc.

ENVIRONMENTAL CONSULTANTS




reek

let Creek

ek

Jreek

2| Creek

:| Offsiio B

Rozds

| | Bypass Po

Bypass Tai

Wy Bloassesy



Its/Discussion

ults Presented by Reach

;omparison of PHAB, BMI, and Algae

M| Data Provided for:
- B-IBIs
— Nor-Cal
— So-Cal
- Selected Un-Modified Metrics:
— SDI
— % Dominant Taxa / % Chironomidae / % Oligochaeta
— Tolerance Value
— Tolerance Indices

ECORP Consulting, Inc.
. ENVIRONMENTAL CONSULTANTS




Its/Discussion

Data Provided for:

Quantitative Diatoms (metrics based on initial summer sampling r
— SDI
— % Dominant Taxa
— % Motile / % Eutraphentic
— % Pollution Tolerant

Quantitative Soft-Bodied Algae
— % of community

Chlorophyll a

__.\ & gl .
ECORP Consulting, Inc.
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Its/Discussion

Diatoms

Valuable indicators of stream ecosystem conditions

Respond quickly and predictably to changes in stream chemistry
habitat quality

Species’ sensitivities and tolerances to environmental conditions
consistently and reliably related to gradients of human disturbanc

Taxonomically diverse and geographically ubiquitous
Sensitive to substratum conditions and pollutants

Excellent indicators of water quality conditions, sensitive to:
— Nutrient and organic enrichment — Nitrogen / Phosphorus
— Water temperature, conductivity
— Water velocity
— Dissolved oxygen, pH, and more

) ECORP Consulting, Inc.
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Its/Discussion

chtel Creek (Reach BA-4)

fligration Corridor for
Anadromous Salmonids

\djacent to Horse Pasture,
City Corporate Yard

ECORP Consulting, Inc. hL.Od &t (CU&ans
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1tel Creek (BA-4)

‘low BMI - Summer 2010 2011 Algae - Summq
rates: Nor-Cal B-IBI | 42 48 Diversity: high 2010, moderate
sand So-Cal B-IBI | 43 46 Dominant Taxon: Nitzschia inc
at: Both IBIs in 'Fair Condition' Motile species: 57%
Dominant Taxa: Sigara sp./ Gumaga sp. (caddisfly) 40% Eutraphentic species: 80%
2010 Low SDI / high Simpson's Index % Pollution Tolerant species: s
2011 Higher SDI / increased TR
Tolerant Organisms: ~ 25% both summers
‘low BMI - Spring 2011 Algae - Spring
rates: Nor-Cal B-IBI 58 Diversity: moderately low
sand So-Cal B-IBI 59 Dominant Taxa: NVitzschia sp. ¢

Both IBIs in upper 'Fair Condition'
Co-Dominant Taxa:
Unidentified stonefly 24% and Unidentified mayfly 14%

Increased SDI — more balanced community
Tolerant Taxa 15%, Intolerant Taxa 28%

Motile species: > 90%
Eutraphentic species: 50%
% Pollution Tolerant species: I

2 39D £ CoRP Consulting, Inc.

£ ENVIRONMENTAL CONSULTANTS
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Its/Discussion

let Creek (Reach BA-7)

fligration Corridor for
Anadromous Salmonids

\djacent to City of Willits
Wastewater Treatment
Facility and Outfall

A ? ECORP Consulting, Inc. ICF Eﬁ@lm
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t Creek (BA-7)

w BMI - Summer 2010 2011 Algae - Summer
tes: Nor-Cal B-IBI | 30 40 | Diversity: High 2010, moderately loy
el So-Cal B-IBI | 37 43 | 2010 Dominant Taxa: Nitzschia sp.
" IBIs 'Poor Condition' 2010, 'Fair Condition' 2011 2010 Motile species: 50%, eutraphe
Dominant Taxa: 2011 Dominant Taxon: Nijtzschia inc
1 cfs | 2010 Chironomidae 81%, Micropsectra [ Tanytarsus sp. 2011 Motile species: 60%, eutraphe
2011 Chironomidae 43%, Oligochaeta / 7anytarsus sp. % Pollution Tolerant species: low
SDI high 2010, decreased value in 2011
w BMI - Spring 2011 Algae - Spring
tes: Nor-Cal B-IBI 41 Diversity: high and fairly evenly dist
el So-Cal B-IBI 53 | Co-Dominant Taxa:

IBI in 'Fair Condition'

Dominant Taxa:

Oligochaeta 57%, Chironomidae 23%
Low SDI

Nitzschia inconspicua & 3 species of
Motile species: 60%, eutraphentic s
% Pollution Tolerant species: >8%,

Chlorophyll a: highest value (128 m

J ECORP Consultlng, Inc.
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Its/Discussion

let Creek (Reach BA-14)

fligration Corridor for
Anadromous Salmonids

\djacent to Pasture Land/
Cattle Grazing (cattle not
excluded from stream

= ? ECORP Consulting, Inc, ICF Eb&lm
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t Creek (BA-14)

Flow BMI - Summer 2010 2011 Algae - Summe
rates: Nor-Cal B-IBI | 32 19 | Diversity: Moderate - high 2010,
hardpan So-Cal B-IBI | 37 23 | 2010 Dominant Taxa:
at: IBI in 'Poor Condition' ~20% non-motile and motile sp
2010 Rep 2 for SoCal IBI in 'Fair Condition' 2010 Motile species: 45%, eutra
5 - < 1cfs | Dominant Taxa: 2010 % Pollution Tolerant specic
2010 Oligochaeta 33% 2011 Dominant Taxa: ANitzschia .
2010 Chironomidae 42% of community 2011 Motile species: 80%, eutra
2011 Chironomidae 54% of community 2011 % Pollution Tolerant specic
SDI moderately low in both summers Chlorophyll a slightly elevated (7
Flow BMI - Spring 2011 Algae - Spring
rates: Nor-Cal B-IBI 45 | Diversity: high and evenly distrit
rdpan So-Cal B-IBI 54 | Dominant Taxon: Navicula antor

IBI in 'Fair Condition'

Dominant Taxa: Oligochaeta 57%, Chironomidae 11%

SDI low - decreased from summer values

Motile species: 60%, eutraphent
% Pollution Tolerant species: 89
Chlorophyll a slightly elevated (¢

__3 & gl .
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. ENVIRONMENTAL CONSULTANTS

& Lodtrans

CALIFORNIA DEPARTMENT OF TRANSPORTATION



Its/Discussion

Outlet Creek (Reach BA-18)

yalmonids not Observed

\djacent to Pasture Land/
Cattle Grazing (cattle not
excluded from stream
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utlet Creek (BA-18)

'/ Flow BMI - Summer 2010 2011 Algae - Summer
-ates: Nor-Cal B-IBI 24 19 Diversity: High in 2010, moderate
So-Cal B-IBI 29 20 Co-Dominant Taxa: Navicula sp. a
at: IBIs in 'Poor Condition' 2010, ‘Very Poor’ 2011 Motile species: 50%; eutraphentic
Dominant Taxa: % Pollution Tolerant species: low
2010 Chironomidae 83%, 7anytarsus sp.
2011 Chironomidae 75%, Tanytarsus sp.
Oligochaeta ~ 15% both summers
./Flow BMI - Spring 2011 Algae - Spring
ates: Nor-Cal B-IBI 11 Diversity: Moderate
an So-Cal B-IBI 16 Dominant Taxon: Nitzschia incons

yyed sampling) | IBIs in 'Poor Condition’
Dominant Taxa:

Chironomidae 73%, 7anytarsus sp.

Lowest Taxa Richness, highest Simpson's Index

Motile species: 77%; eutraphentic
% Pollution Tolerant species: low
Chlorophyll a slightly elevated (28
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Its/Discussion

is Creek (Reach BA-19

fligration Corridor for
Anadromous Salmonids

Vithin Cattle Ranch (cattle
not excluded from stream

—
~—
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Creek (BA-19)

‘low BMI - Summer 2010 2011 Algae - Summer
rates: Nor-Cal B-IBI 54 59 | Diversity: Moderate to high, relatively
So-Cal B-IBI | 76 79 | 2010 Dominant Taxa: Achnanthes min
at: glide | IBIs 'Fair Condition' and 'Good Condition’ 2010 Motile species : 33%, eutraphen
Dominant Taxa: Chironomidae 47% - 50% 2011 Dominant Taxa: Rhoicosphenia &
Similar SDI, Simpson's Index 2011 Motile species: 34%, eutraphent
% Pollution Tolerant species: low both
‘low BMI - Spring 2011 Algae - Spring
rates: Nor-Cal B-IBI 63 | Diversity: Moderately high
So-Cal B-IBI 76 | Dominant Taxa: ANitzschia inconspicua

IBIs in 'Good Condition'
Dominant Taxa: Unidentified mayfly 34%

Chironomidae < 1%

Motile species: 55%, eutraphentic spe

% Pollution Tolerant species: low
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Its/Discussion

) Creek (Reach BA-12)

ligration Corridor/Rearing/
Spawning(?) for Anadromous
Salmonids

\djacent to Pasture Land/
Cattle and Horse Grazing

A § .
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reek (BA-12)

tat/Flow BMI - Spring 2011 Algae - Spring
strates: Nor-Cal B-IBI 56 | Diversity: Moderately low, uneven
vels and hardpan So-Cal B-IBI 70 | Dominate Taxon: R. abbreviata 3€

tat:
| glide

IBIs in 'Fair Condition' and 'Good Condition'
Dominant Taxa: Oligochaeta 19%

Mayfly taxa: 33% of community

Moderate SDI, most balanced community

Motile species: 13%: eutraphentic
% Pollution Tolerant species: low
Chlorophyll a: low

__3 gl .
ECORP Consulting, Inc.
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Benthic Macroinvertebrates
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ices of Biological Integrity

M NorCal B-IBI M SoCal B-I1BI
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nnon Diversity Index
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ninant Taxa, Oligochaeta and Chironomidae

B Percent Dominant Taxa B Percent Oligochaeta I Percent Chironomidae

igipg*
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lerance Value

0
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erance Indices

I

B Intolerant Organisms M Tolerant Organisms

|
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Freshwater Algae
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tom Shannon Diversity Index*

ed on 600 count
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atom Percent Dominant Taxonx*

3ased on 600 count
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ent Motile and Percent Eutraphentic Diatom

d on 600 count

B Percent Motile B Percent Eutraphentic
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‘cent Pollution Tolerant Diatomsx

,ed on 600 count
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yrophyll a values*

mg/m2 = unenriched (Lohman, et. al., 1992)

ng/m2 = moderately enriched (Tetra Tech, 2006)

ng/m2 = highly enriched
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antitative Soft-Bodied Algae Sample Result:

sed on 300 count

B Percent Diatoms B Percent Soft Bodied
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mary

1g summer, substrate composition, streamflow pattern, and
‘were the primary characteristics influencing benthic communitie
ubstrates composed primarily of fine gravel, sand, fines

2r summer 2011 flows = improved community metrics relative to sumi
, except for reaches with active grazing

0-Cal B-IBIl appeared to better represent seasonal benthic communities: |
f non-perennial streams, Percent Tolerant Taxa metric (high at most reache

lor-Cal and So-Cal B-IBls more similar at reaches with singular habitat type
lide), increased flows, low-velocities

'n-modified metrics provided additional information relative to community
omposition not reflected in the IBls, non-distinct taxa excluded




mary

e (summer)

)ms dominated most communities
lost reaches dominated by tolerant taxa adapted to unfavorable conditions

eaches with easily mobilized substrates dominated by motile diatom gener
- Associated with degraded stream conditions & poor water quality

eaches with coarser substrates had higher % of non-motile taxa

eaches with nutrient input (livestock grazing, wastewater treatment facility
igh % of eutraphentic diatoms

ollution Tolerant species present at many reaches — generally lower % in s
oft-bodied algae — low TR, low #s — species tolerant of degraded condition:

hlorophyll a values generally highest at most reaches during summer 2011
ssociated with increased nutrient input during spring runoff




mary

1g spring, increased streamflow (relative to both summers),
trate mobility, and water quality - appear to be the primary
acteristics influencing benthic communities

oth B-IBI values generally improved
ubstantial increases in Percent Intolerant Organisms
ercent Tolerant Organisms generally decreased

DI values at reaches downstream of nutrient input areas were lower
ummer values

hironomids decreased / oligochaetes increased at most reaches

In-modified metrics provided additional information relative to commu
omposition not reflected in B-IBIs




mary

e (spring)

iatoms dominated communities at all reaches

'ercent Motile species variable, lowest va

ercent Dominant Taxa values variab

'ercent eutraphentic diatoms general

ere

ues recorded at some

ative to summer

y elevated at most reaches

lighest Chlorophyll a values recorded at most reaches, some va

levated

oft-bodied algae more numerous, Taxa Richness similar to sum
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