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Cedar River
Municipal Watershed

92,000 acres

550-5,500 ft
elevation

Owned by SPU

Closed to
uncontrolled
public access

Municipal water
supply for 1.3
million people

Hydroelectricity

Long history of
human use
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iHabitat Conservation Plan (HCP):
Agreement te censerve and restore
CRMW while ensurng Water: supply.

Relevant elements
Long-term protection: off CRIMW
Landshurg Dan mitigatuien: (fish passage)
Instream fow management



Key Resources in the Cedar River
\Watershed

Clean water £

@ld Growithr Habitat

Listed species:

s Chinoek salmen
a Bullftrout

x Noerthern spotted owl
s Marbled murrelet

s Steelhead trout




T e Road Management
TN Concerns...

Keep: Positive Net
Value Score
(Benefits > Impacts)
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Negative Net Value Score
(Impacts > Benefits)
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It all starts with the Road Inventory...

completed in 2004 and updated annually

I8

Road

X ea

Culverts 2 . ) Key Attributes:

ldentification
Off SEgMERLS

Delivery
Suriacing

Roead
configuration

© Cross-drain culvert
w Stream crossing culvert



\Washington Read Surface Eresion Methoed

(WARSEM); Results

Predicted Delivery of Road-Generated Fine Sediment

Legend
Predicted Annual Delivery of Road Sediment
Tonsfyear per Road Segment
0-01
0.1-5
— 5 15

Year of Road Decommissioning
1994 - 2003
2004 - 2007




Question 1: How accurate are road eresion estimates?

Measured vs. Predicted Average Annual Sediment Yield

Measured vs. SEDMODL?2 Predicted
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Dubé K., T. Black, C. Luce, and M. Riedel, In Press. Comparison of Road

Surface Erosion Models with Measured Road Surface Erosion Rates. Report
prepared for National Council for Air and Stream Improvement (NCASI).




Question 2: Do road maintenance and
Imprevements, result inimeasureanble
Changes In| read surface erosion?

Road Decommissioning Surfacing, Grading, Drainage



Question 3: Sediment production frem lew.
traffic roads?

Question 4: Sediment production; firom
prejects with briel but Intense read use?

Sum of seg__ length (ft)

AN 0o n~00 g dyd8YyIl8 9 83IRAINTHRRGA

. AR
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Question 5: How far dees sediment travel across the
forest floor?

-~ WARSEM assumes 33% travels 100ft and 10% travels 200 ft across
e forest floor

o . " |

f

Established silt fences at distances of
~ 10, 25, 50 and 100 ft

~ #"‘b"’; u{x ¥ 4 ;f “ {{ b



Table 2. Estimated Sampling Costs

Scenario 1.
Number of
Sampling M ethod plots Total
Road Erosion Plots, no tipping bucket 25 $113,976
Road Erosion Plots, with tipping bucket 25 $302,731
Silt fence plots 35 $ 43,505
TOTAL 50+ 35 $ 475,248
Scenario 2. Does not address Question 7
Number of
Sampling M ethod plots Total
Road Erosion Plots, no tipping bucket 32 $ 165134
Road Erosion Plots, with tipping bucket S $ 60,546
Silt fence plots 35 $ 43,505
TOTAL 37+ 35 $ 269,185
Number of
Sampling M ethod plots Total
Road Erosion Plots, no tipping bucket 13 $50,798
Road Erosion Plots, with tipping bucket 3 $22,310
Silt fence plots 12 $11,616

TOTAL 16 + 12 $84,724



Site Selection

Traffic Su]_-fﬂ.[-ing Gradient Total No. of Sites

Critical Questions 1, 4, and 6: Sediment Tank Sites
Borrow 5-7T% 3
Native blocky/coarse | 5-7% 2
Occasional Native Medium/fine 5-7% 3 (1 w/ tipping bucket)

Native fine 5-7% or 10-12% 0

Borrow h 3

Light Crushed 2 (1 w/ Tipping bucket)

Blocky Medmum 1

Borrow

Crushed

Critical Question 2: Delivery Distance
Silt fences (@ 10, 25, 50 and 100ft

Moderate
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Measuring Water and Sediment Discharge from a Border
Road Plot using a Settling Basin and Tipping Bucket

- L i g - ol
ed
Thomas A. Black and Charles H. Luce

Rocky Mountain Research Station. 322 East Front Street, Suite 401 Boise Idaho, 83702
US4



1‘
o
<

N

[ |
.

Figure 13.

Tipping bucket and flow splitter in operation. The 20 gpm (66 Ipm) design 1s shown.




Study Detailsiand Timeline

Will'install traffic; counters; to: quantify. road use on severall roads
Weighi sediment in tanks and silt fences annually,
Sample fier 3-4'years

Where BNVP's are implemented (read imprevements) or road use chianges (for shoert
duration prejects), extend!lengthr ofi study. il feasible

Will'install 3/ tipping buckets
0. measure suspended: sediment
exiting tanks

Project costs: $61,405 in 2008
Approx. $85-90k over 3 years




Challenges
Stormi fireguencies and intensities
Planned and unplanned read Wolik
Eleld suppert and dwindling budgets

Seme: off the many. URKReWAS

Diffierences inl sediment production fram! diffierent
surfiace types within a traific categony.

Do) the read segments WARSEN predicted to e the
RIgESE sediment preducers actually: preduce: large
guantities; e Sediment?

Effiectiveness; ofi read Improvement?
Production; asseciated with elevated traffic?

What ameunt of sediment Poses a threat to Which
aguatic species?



Assessing the Risk to the
Landsburg Eacility: by Large
Woedy: Debris







IHas LWID beeni a
problem in the



Questlons

Wigrete I inler i< Eziplelsotife) Bleipg) freis!
BB

HOW GOES the sk change with time
HOW Ao We moniter conditions
HOW can We manage the risk




Ah What do we know.
about the: Issue?

Calendar Year 2009
Cedar River Instream Flows Measured at USGS Stream Gage No. 121176

All Data is Provisional and Subject to Revision

|
|
| |
High Normal Flows for sockeye and Chinook
spawning between October 8 and December
31. Implementation guided by provision in the
77777777777777777777777777777777777777777 Instream Flow Agreement.

Non-Firm block - up to 3500 Ac-Ft

allocation for Steelhead Incubation

between June 17 and August 4. This Higher Normal Flows for Sockeye and Chinook

year's flow schedule to be determined. Spawning between September 15 and September 30 if
Temporary Flashboards on the Overflow Dike were in
place throughout the period June 1 to September 30.

=
N
o
o

Firm Block - 2500 Ac-Ft allocation for
Steelhead Incubation between June
Non-Firm Flow Supplement 70% of days 17 and August 4. This year's flow

between February 11 schedule to be determined.

Average Daily Flow, cfs
[
o
S
)

Cedar River Instream Flow e rsyr e e e rrs s ey syy sy
Compllance Graph Days of the Calendar Year

I Normal Normal Minimum Flows Plus Supplemental Flows
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Imension
= Rootwad width and

Information
= Length
= Diameter

= D

= Rootwad
= Pinned

~ Stability Factors
= Cabled




How Is our LWD currently distributed?




Example of output from a HEC-RAS (Hydrologic Engineering Centers - River

Analysis System) 1-dimensional flow model

SPU - Cedar River Steady-Flow

950

Legend

WS 500-YR - Hi (5 thru 500)
WS 2-YR - Low (1.2 &2)

Ground

n
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Elevation {ft)

| | | | Geometric Data - Cedar Riv High-Flow Geom {5 thru 500-yr)
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DIG0EBHES ANI0H 51 M0

Legend
Y FL Liftforce
¥ Fn Normal force
1 Fe1, Fez Buoyant forces of submerged volumes
—Fp Drag force
«— Fs Shear force

@ Cu Centroid of piece
& Cs1, Cs2 Centroids of submerged volumes

Figure E-1.  Free-body diagram of driving and resisting forces on a log with a rootwad.




Under what flow conditions is LWD inundated?

Flow depths at each piece?




Where, when and how much wood is likely to
enter the river through time?
5 =

\

Red/Orange depict high wind velocities

TOPAX — Topographic Exposure Model



What we still won’t know




Long term; stream moenitoring

Monitor stream health for the duration of the HCP

DocUmMERt recovery: firom| past water supply: and land
Management Gperations

Bernhardt, et al. 2005. Restoring

N7 Projects Rivers One Reach at a Time:
| Results from a survey of U.S. River
Stated Sucoess Gresria Restoration Practitioners,
(=T .
(e Restoration Ecology, Vol.15, No. 3
Evaluob=d E}CIJEII Baorza=d
on Criberia or Monitoring
106 Prajsciz
==
Before & after Moniloring - aher Moniborning
101 Projects 5 Prajects
(o) (Z%)
] ]
Elnfﬂr_n-&‘-ﬂftﬂr Exlore & aher ot Sies “Befors & ARter adter ot Sits & Feferencs
ot Sits Cnly & Onoe ot Bstersnos at Sits & Rslerence 1 Project
51 Projects 18 Projscis 34 Projects (0.5
[15%] (5% [11%)

Figure 2. The idealized restoration process showing the proportion of projects within the MERSS Interview [Database that met increasing levels
of rigorin their design and cvaluation.



\What Impacts are we
CONCEerned about?



Given these land Uses, What processes have
mest likely: been alteread?

\Woed recrurtment
PIrOCESSES

\Weed functions
Elow. regime

Sediment supply: and
movement

Connectivity: ofi AQ habltat

Biotic. communiity
COMpPOSItion




Which “processes™ or attributes do you
measure and hew?

Table 3: Technical rationale, source of data and statws of lmowledge gaps for aquatic ecosystem indicators within the Cedar Biver
Municipal Watershed.
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Where do we monitor?

Delineated 15 different channel types...
Or Geomorphlc Map Units (GMU)
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Site selection...

Potential Sampling Sites

Riparian Samplmg Sltes




IHyjpotheses

Pools
Resiaual ool aepii
NUIMIPErs o) Po0oJS

NG, POOIS ToITIED Y/
Wooa.

Woedy: Debris
Wo0oaY: GEDISs PIECES
o4y, aenns Vollmes
POSIIoMA A channel




When?

Coynectea. Parel Pesigri

5 sites/panel; visit 10 sites per year

| Inotincluded in the analysis
Calculate power after 15 years, based on 4 points

N = 25 sites
5 sites/panel; visit 10 sites per year
Y ear

L XX XX ]
2 | IXIX] ][ XX]

a4 LI XX

-5 XL IXXT T T IxIX] |
]
not included in the analysis
-

Calculate power after 11 years, based on 4 points



IHow! It's geing? Installedl 20 sites. Repeat
sampling of 10

Many: rejected sites — IHad to
change frem PanellDesign 3

to 4 Power Estimates for Design 4
Result= slightly less pewer (under 2 and 4% change in

s = _ residual pool depth)
Significant channel-alterng
flows in 2006 and 2009
Persennell changes ﬁ

0.0001| 0426 83
Low--0.0005 0.833 976
High--0.0002) 0.174 483




What we've: learned

Always keep focused! on nypotheses
KRow: therprecision off the: data te be collected

Attemplts; te) assess power: of different panel
@designs Sspecieus Without data fireoni Gne: o moere
endpeints/varianles for 2 6K more: years

Review: and, liFneeded, update protoco)s
annually;

Continuity. In; staff Is immensely’ beneficial



Remaining Challenges and
Unknoewns

Staying; on top: oii data checking andl data
Management

Recent floed freguencies impact en
ASSEsSIent Ot BEtWeen vear varation: in
data... not te mention detection of leng
e tena@s
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[How doi current conditions compare with
desired future conditions?

Large Woody Debris Volume:
Current vs Desired Future Conditions
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TWwo Key guestions:

Sediment delivery

WhIChI reseurces are most sensitive te road management or

use?

Which reads have the greatest potentiall impact on these
sensitive areas?



Important Questions for
Road Manacement

Where are our
sensitive
environments?2

VWhREre ale our
PIgEESt reaad
preblems?.

VWhere dorwe
Qo) first?
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Road Sediment Modeling

Wasnimagton. Roaa.- Seanment Erosion. Vioael.

Predicted Annual Delivery of Road-Generated Sediment Since Implementation of Road
Decommissioning Program

B Upper Watershad (Bull Trout Halbitat)

O Lower Watershed (below Masonry Dam)
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. How much
© | sediment Is
| actually
eroding?

But stilll so many questions...

How/ far
dees
sediment
travel
across the
forest
floor?

S0 What?: Isiit a
threat te aguatic
SPECIEs?
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Filz Edit
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Goals and Objectives for Road Management

Consistent with Policies and Regulations Minimize Sediment Delivery to

Protect Stream and Riparian Ecosystems Streams

Reduce Road Network Improve Drainage Patterns
Reestablish Fish Passage




