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Background

Assess the vulnerability of
Secret Ravine (SR) to erosion

Test and troubleshoot the
Channel Vulnerability Calculator

- Originally developed as a
hydromodification management
tool for Contra Costa county

- Evaluate the Calculators usefulness
as a tool for watershed assessment,
utilizing data collected with the
PHAB protocol




Background on Secret Ravine Creek

« Remnant populations of fall- Secret Ravine

run chinook salmon ® Sample Site

~ « Rapid urbanization = -
e Documented sedimentation G AR
and turbidity problems o LV S
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Conceptual Model for Aquatic Life in Secret Ravine
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Exceedances of turbidity criteria
2005-2006 water year

Exceedances of total suspended solids threshold values for Secret Ravine, 2005-2006
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Each bar represents an exceedance in turbidity for a 1 hour
(blue), 7 hour (red), or 24 hour (yellow) period.

Gaining a better understanding of this type of data -
one important reason for this project



Evaluate the use of the Calculator for
assessing watershed conditions

e Gives a quantitative measure of bank stability

o Key metric: erodibility ratio (ER) estimates water’s
erosive force against resistance of bed & bank
materials

| + Most data needed already collected under the March 09
®  revised protocol:

 Particle size/pebble count

e Gradient

e Bankfull metrics

- Bankfull = height water reaches along the bank
associated with a 1-2 year storm event




Materials and Methods
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e Supplemental Field e GIS data

measurements - Watershed area calculation

- floodprone width

- channel width at bed




Channel Vulnerability Calculator

(A E e D | E | F L6 [ H ]I
3
4 PRIMARY INDICATORS (Enter values in green boxes)
& | Inputs

Material type [Mon cohesive =)

8 channel gradient

10| | pankfull flow depth bed @50 _ mm Critical shear stress
12 | | channel width (at bed) channel ter ¢ Al dependent on d50
14| | channel width al banidull degh area of watershed | 142551 |ac and substrate type
16 flieodprone width ft Manning's n
18 {optional input)
22
24| bankgradienthyv [EE] 1
26 area (ETEEE
28 wefted perimeter [366 |n
30 hydraulicradius
32 | unit weight water Ibt ; e .
34 av. bound. shear stress [ oss i Erodibility Ralﬁt 2151 ) E‘ rodlctl)lhty }Il{ o= BN
36 Entrenchment Ratio Entrenchment oundary shear stress /
a8 critical shear stress
ﬁg Avg. boundary shear stress = (gradient) *
41 (hydraulic radius) * (unit weight water)
42
a3
44 OUTCOME FROM PRIMARY INDICATORS

45 Moutcome is inconclusive use preponderance of secondary indicators to determine vulnerability.
46 | If bankfull estimate shows a discrepancy after completing sheet Q2 consider using Q2 instead of banktull Now.

55 OVERALL RISK CLASSIFICATION [ HIGH |

3; ¢ ER = T Erosion Potential

W 4 » W[ Instructions - Defintions | Cakulator, Q2 , Tables 182  Cacsl . Calcs2 %3 JNImmm




Erodibility
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Downstream

Erodibility Ratio

I
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Site Number Upstream

ER = Boundary Shear Stress /

E Critical Shear Stress (threshold)

Results

Mean ER = 52

Suggests a highly erodible
system

Site 5
ER = 185

- Likely caused by sediment
starved pulse flows from
local irrigation canal

Site 7 and 16
- Two lowest erodibility ratios
- Two highest d50

Site 7 most favored salmon
spawning site



Checking the Accuracy of Bankfull Measurements

e Calculation of ER requires accurate measurements of:
- Bankfull width and depth
- Gradient

| « Method to validate bankfull measurements:

1. Calculate bankfull discharge based on bankfull measurements

2. Obtain Q2 data from an independent source ie local flood control
agency
- If greater than 30% difference, potential error in measurements

Inputs
channel gradient | €006 |f/ft Material type hon cohesive
bankfull flow depth BN bed d50 q 20 mm

channel width (at bed) [[200 channel T [ 00704 |ipme
channel width at bankfull depth ft rea of watershed 640000 |ac
floodprone width | 500 |t Marining's n | 0.025

bank gradient hxv [ 18 |+ bankfull velocity [ 113 |ift/sec
area [1850 |#2 ban kil E

wetted penimeter i Q2 (see "Q2")

hydraulic radius EEN bankfull estimate | Discrepan

unit weight water Ibift*

av. bound. shear stress Ib,.fﬁ_‘ Erodibility Ratio _
entrenchment ratio Entrenchment




Ongoing work on the Calculator

- Add instructions
- Add Q2 and d50 worksheets
- Develop ranking system for ER




Conclusions

« PHAB data can be used in the Calculator to produce new
information on habitat conditions.

"%« The Calculator suggests Secret Ravine is a highly
erodible system

- Further analysis is ongoing




Key reference

Fischenich, C. Stability Thresholds for Stream
Restoration Materials. EMRRP Technical Notes
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Further Information

Lilly Allen, lallen@oehha.ca.gov

Walker Wieland, wwieland@oehha.ca.gov
Barbara Washburn, washburn@oehha.ca.gov

Questions/Comments?




Further steps in SR assessment

Collect additional field data on bankfull
measurements where we found discrepancy in
internal validations

Examine relation between sources of stress and
erodibilty ratio

Impervious Cover
Geology
Pulse flows
Denuded banks

Biological Effects

nude:

anks
Erodibility of

Geology
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Date: Start Time: End Time:
Site: Temperature:
Coordinates: Accuracy:
Collectors:
Transect =

Bankfull width (meters)

Bankfull depth (feet)
Width at water level
(meters)
Width at channel bed
{meters)
Floodprone Width
Manning’s N:
Gradient Measurement
Measurement should be taken at riffles if present
If no riffles ot site, toke 3 measurements 50 f in length, Measurement was taken at a riffle /pool or
run/glide (circle one)
Pebble Count
Transect Left Left Center Right Right Elevation Lat Long
center center {feet)
1
2
3
4
5
6
7
8
9
10
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Background

Opportunity to use PHAB data to assess channel
vulnerability to erosion

- Would require additional data collection
e Bankfull width and depth
e Gradient

e D50 (median particle size)




CHANNEL/RIPARIAN TR{&NSEC FORM | -

i ari 1

e L “)! Ciher & ") 5 ‘Date P Wk /200&6 Ai’l‘ransect;i&*/

0= Absent (0%)
1 = Sparse (<10%)

=] 0= Absent (0%)
1 = Sparse (<10%)

" Dist LB Depth Size Class |

..... 2=Moderate  {10-40%) 2=Moderate  (10-10%)
AXXX m Code 0- IOO‘V 3 =Heavy (40-75%) 3 = Heavy (40-75%)
m | XXX ¢ 7 4 = Very Heavy (>75%) 4 = Very Heavy (>75%)

(Circle one)
al Ripari tes made Sm above and 5m below the transect and
10mi'to the side starting at the bank. Orfentation is looking downstream.

; Circle oue)
Cover in Chanuel

Estimate channel features for the stream section

Lefl & 2 | SA
Low | oy | 97 |54

Cir 3 EO0 | CB /° 5m above and 5m below transect. | Vegetation Cover | = chtBank_ _ | L Right Bank
RCrt gzl Yo lcp | A0 Filamentous Algae | 0 [1>2 3 4| e e
NRight 5l 20 lcs 20 // Macrophytes 0 123 4 | umie s ety A1 2 341042 ¥4
5 T A = rees e v ;
Woody Debris D12 34 onngs |0 3723 2410 1¢8)% 4
>0.3 m(Big) : . Understory (0.5 fo 5 m High)
: : : S MoolyDebos | p Dy o ow || Jomintel T s 3 4| 6pin2 3 4
SB = Suall Boulder (250 to 1000 tm) - Baskefoall o Metesick 3 m (Small) Non-Woody Terbs, : - ‘
CB = Cobble (64 fo 250 mun) - Tennis Ball to Baskeiball Live Tree Roots 0 1 (23 4 e 01 @2)3 4)/0H1 2 3 4
GC = Coarse Gravel (16 to 64 mm) - Marble to Tennis Ball i} Ovehnnm veg ) ; " Ground Cover (03 m High)
GF = Fine Gravel (2 to 16 mm) - Ladybug to Marble nging : . 4 - = o
SA= Sand (006 (o7 m)-Griy upt Lady o =<] m of Sutfce 0asz 3 w"‘l’i? o 0>1 2 3 4 (\0) 1+2 3 4
= Silt/ Cl; !IM k - Mot Gritty : F -3 %E 4] :
IrlP-__HggEa: Fir‘xmnConsohd:wd Fine Substrate Undercut Banks 0 U ) 2 3 4 Non-Woody Herbs, 0 1 (3\3 4| 0 @ 2 3 4
WD = Wood - Any Size s g : Boulders 0 LL) 2 3 4 Grasses and Forbs Q e -
OT = Other (Write below) . ety Barren, Barc Dirt 9 0.1 2
* Cobble Embeddedness on first 25 cobbles only. - Artificial Structures | (0 )1 2 3 4 or Duff 0 D 3 41(0. 3 4
' ' ) . peitle
0= Mot Present CH- Within Chanael B = On Bank
C = Within 10m of Channel _P = >10m of Chanuel -
: 2L Left Bank Right Bank
Revetmani/ Damn | 0 B C(® |CcH| 0 B O P BIn T She e GO
Buildings (W0/B C P |CH 0 B C (P). XXXXm Code 0-100%
Pavement/ ClearcdLot | 0 B (C/ P |CH | 0 B T/ P e Left /Of - 3
Road/ Railroad 0 B C P)|CH 0 B C (B . LCo M ) & o
Pipes (lnlev Outety | 0 B fC) P [ CH 0B OF ' o i Z. %?/ (;:Q-\_ ; =
Landfill/ Trash /B T P [CH| D)B C P Left Bank i & Rfm | 7, {i}?ﬂp )
Parke L 0B C P |CH| O B C P g::gl’ o //g - | B 5 [ 7
Row Crops 0O B C P |CH ‘0 B-C P. Right Bank e Comments:
Pasture/ Range/ i0/ B C P CH i) B C P Cenl* N i
Hayficld % ) 7 ’ mR . ; = =
Logging Operations ’9{\ B C P CH 0}\ B C P SCSIH:EE 1ok anc{ g
Mining Activity 07 B € P |CH /B C P Center Right OPtiom%D '
! e




Results

Entrenchment

b r « Average entrenchment ratio 2

5 [ « High number is less confined
N « Gives historical perspective
=t o
24 - for confinement
Z 3 -« Site 5 highest entrenchment
ER ratio
£ 2 - BB B ) — Opposite of expected from
= b erodibility data

i EE EEEEEEE-E

o &

111714 6 7 5 1012 15 16
Site Number
Low High Entrenchment
Entrenchment Ratio

Entrenchment = Flood prone width / Bankfull &%H%h




