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Components of Presentation
!
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Part 1. Overview of work completed to date
Part 2. Overview of Lake Pillsbury Sediment Storage Calculations
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Part 4. Overview of Potential Sediment Management Options with ¢
Scott Dam Decommissioning Options

Part 5: Suspended Sediment Concentration Analysis for different Sc
Decommissioning Options

Part 6: Study AQ12 overview and discussion
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Part 1. Overview of Work Completed to Date
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Part 2. Overview of Lake Pillsbury Sediment Storage Cal




Data Sources: 1922 and 20156
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19222015 Comparison

Sediment Core Location

-Core Name

-Core Sample Depth

-Depth to 1922 ground surface

*N/A=unknown depth to 1922 ground surface due to
unrealistic elevations from 1922 contour map
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Part 2. Overview of Lake Pillsbury Sediment Storage Calculatic
I

Two methods were used to estimate total sediment volume within Lake
Pillsbury:

1. Digitized 1922 surface was subtracted from the 2015 DTM and bounded by
2015 reservolir slope toe. Result: 22,000,000 cu yds.

2. Each surfadel922 digitized surface and the 2015 DTM were subtracted fron
surface plane with the assigned maximum reservoir height of 1910 ft. The t
results were subtracted. Result: 20,500,000 cu yds.

3. Used 21,000,000 cy yds for the Feasiblility Study.

QUESTIONS?
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How Do We Expect Lake Pillsbury Sediment to be Eroded, and Hov

I I I I I I I I
We have learned a lot about sediment mobility pdam removal through recently completed dam removal projects.

Glines Canyon Da

Example #1.:

Wide impoundments with deep sediment depthshi@xfullchannel

depth) = Transport a significant percentage of the impounded sediment.
We can equate this scenario to Eel River within Lake Pillsbury.

Example #2:
Wide impoundments w/ shallow sediment depths (< or = bankfull channel

depth) = Transport only a small percentage of the impounded sediment.
We can equate this scenario to Salmon Creek within Lake Pillsbury.

Example #3:

Narrowly confined impoundments regardless of sediment depth =
Often transport 100% of impounded sediment.

We can equate this scenario to the Rice Fork within Lake Pillsbury.
Condit Dam

Note: other scenarios exist, but we are focusing on those that apply to the removal of Scott Dam.



Example #& Lake MillsGlinesCanyon Dam Removal
I

Wide Impoundment, Deep Sediment: Lake Mills drainingstinesCanyon Dam Removal on the Elwha River.

As the channel first down cuts
into the impounded sediment
creates a wide braided
channel with a much flatter
slope. The channel actively
moves within the braided
channel width transporting a
significant amount of sedime

and developing highly erosive
8 terraces as it continues to do
o8 cut. This process continues
the slopes start to steepen a
eventually the prelam
riverbed and floodplain
elevations are reached.




Example #& Lake MillsGlinesCanyon Dam Removal

Lake Mills Draining &
Sediment Mobilizing
PostGlinesCanyon
Dam Removal.



https://www.hcn.org/issues/49.15/rivers-six-years-after-its-dams-came-down-a-river-is-reborn/mills-small-gif/image_view_fullscreen

Example #& Lake MillsGlinesCanyon Dam Removal

Lake Mills Draining & Mobilizing Sediment Post Dam Removal.

Former Lake Mills, Sept. 2012

Elevation (m, NAVDS8)

Similar to Eel River Arm Upstream of Scott Dam

TJ. Randle et ol / Geomorphology s { 2015) xxx—xxx

(A) 1921 to August 2010

(E) September 2012 to December 2012
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(C) February 2012 to May 2012 (G) Aprif 2013 to May 2013

190 190

180 180

170 170

180 180

150 150

140 140

130 canyon  reservoir 180 canyon  reservoir

120 . . . . . 120 . . . . .

6000 5000 4000 3000 2000 1000 O G000 5000 4000 3000 2000 1000 O

190
180
170
180
150
140
130
120
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Example #2@ Tannery Brook Dam Removal
I

Wide impoundment, shallow sediment:
Tannery Brook Dam removal and pond draining post dam removal.

Similar to Gravelly Valley Tributaries



Example #8 Condit Dam Removal
I

Condit Dam Removal: Narrowly Confined Valley = All Impounded Sediment Mobilizes

a. 30 minutes post-breach(12:38,26 Oct) § b. 50 minutes post-breach {12:58, 26 Oct)

d. 1 day pdst—breach (12:08,.27 Oct)
o S wuku.g‘__‘

'fQA’La

g.».,,. e

Similar to Rice Fork Tributary



Application to the Eel River: Planform
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Observations from Lake Pillsbury during 2@i13rought (9,000-&¢
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Mobile Sediment Volume Analysis Methods
I

A Mobile sediment boundaries were digitized in AutoCAD for the Rice Fork, Salmon Creek, Squaw g&dley Creek, & n
Eel River.

A Recent bathymetry digitized in AutoCAD from PG&E 2015 bathymetric map. Historic valley bottoms and channel ¢
were digitized in AutoCAD using USGS 1921 Survey data.

4 Bankfullvidths for Rice Fork, Eel River, and Salmon Creek calculated from regional hydraulic geoBieggrrelationship
et al. 2015) with watershed size calculated froBtre@®SatsBraiding/meander belt widths were approximated based
onbankfulividth (Williams 1986).

4 Rice ForkBraiding/meander belt width = valley bottom width, so all impounded sediment has the potential to mobili
Volume = difference between 2015 bathymetry and 1921 survey data.

4 Salmon Creek & Squaw Valley Crieeiding/meander belt width < valley bottom width, so less sediment has potentic
mobilize. Volume = difference between 2015 bathymetry and 1921 survey data, within braiding/meander belt width
1H:1V side slopes.

4 Eel RiverBraiding/meander belt width < valley bottom width, but initial braiding/meander belt is offset from final che
alignment; so combined braiding/meander belt is wider, and more sediment has potential to mobilize. Volume = dif
between 2015 bathymetry and 1921 survey data, within the outer edges of both braiding/meander belt widths, with
side slopes.



Mobile Sediment Volume Analysis Assumptions
!

4 Analysis assumes that all sediment outside the mobile boundary will be stabilized in pl
natural revegetation and/or planting of riparian vegetation.

A Analysis assumes that the river channel width after decommissioning will eventually re
channel width and location.

A Assumes a river bank-sldpe of 1:1.
4 Does not account for sediment accumulation that has occurred after the 2015 bathyme

A Does not provide an estimate for the area and extent of riparian vegetation/topsoll that
needed for stabilizing old lakebed and riparian forest recovery.



Conceptual Sediment Erosion: Eel River
B

IMPOUNDMENT WIDTH > BRAIDING/MEANDER BELT WIDTH
Vggi?’m"fr‘:lsﬂirr‘: ;%'igf SEDIMENT DEPTH >> BANKFULL CHANNEL DEPTH

. . ;
tomographybatiymety Estimated breading/meander SIGNIFICANT % OF IMPOUNDED SEDIMENT IS MOBILIZED

belt at initial dam lowering
based on 2015 bathymetry

j R Water surface elevation after first drawdown
/ Pillsbury Lake water surface elevation
\ // /
Impounded sediment
against valley wall
anticipated to —
mobilize
Impounded sediment outside of
\ braiding/meander belt anticipated to
Steep terraces remain as abandoned floodplain terrace
anticipated to form at and revegetate
~1H:1Vslope
Estimated | |
braiding/meander belt I~ 'I Estimated channel
of pre-dam valley and locations during ..
extent of sediment | - — - > intermediate dam EX'S“ng Surface (2015)
mobilized, based on Combined braiding/meander belt width based on 1921 loweringgphased
1921 bathymetry and 2015 channel locations removal) —_ PreDam Surface (1921/22)

T TO SCALE Predicted Eroded Sediment




Conceptual Sediment Erosion: Rice Fork
B

_ IMPOUNDMENT WIDTH < OR EQUAL TO BRAIDING/MEANDER BELT WIDTH
Pillsbury Lake water SEDIMENT DEPTH >> BANKFULL CHANNEL DEPTH
surface elevation ~100 % OF IMPOUNDED SEDIMENT IS MOBILIZED

All sediment potentially mobilizécEstimated
fv

braiding/meander belt width equals width of
alley walls from 2015

valley bottom
topography/bathymetry

Water surface
elevation after first
drawdown

* Belt width estimated from bankfull
channel width (Williams, 1986)

Estimated channel
locations during
intermediate dam
loweringgphased

removal) Existing Surface (2015)
—— PreDam Surface (1921/22)

Predicted Eroded Sedimentt

Valley toe and bottom /

estimated from 1921
bathymetry

NOT TO SCALE




Conceptual Sediment Erosion: Gravelly Valley Tributaries
E—

IMPOUNDMENT WIDTH > BRAIDING/MEANDER BELT WIDTH

SEDIMENT DEPTH <, equal to or slightly > BANKFULL CHANNEL DEPTH

braiding/meander belt width anticipated
to remain as abandoned floodplain

Valley walls from 2105 terrace and revegetate
topography/bathymetry ’ Water surface elevation after first drawdown

Pillsbury Lake water surface elevation

Anticipated steep /
Valley to_e and terrace slopeiH:1\) i
bottom estimated . Estimated

Estimated -

from 1921 . braiding/meander belt __|

bathymetry L Dbraiding/meander width up against valley wall
belt width up against bag y
valley wall Existing Surface (2015)

- PreDam Surface (1921/22)

* Belt width estimated from bankfull . :
channel width (Williams, 1986) Predicted Eroded Sediment

NOT TO SCALE




Results

R T ot LU0 e oW PTENNETTS R AN CRED. GNER G T R  ETT e

" Lake Pillsbury sediment volume estimates sttream of Scott Dam.
| Volume estimates #1 and #2 were made to estimate total volume of sediment trapped upstream of Scott Dam. Volume estimate #3 is the
expected volume of sediments that would scour and migrate downstream if Scott Dam is fully removed.

2. Volume estimate of material trapped
‘ upstream of Scott Dam was made by
hillside (pink line): [ : G calculr_:\ting the volumes between the the
1. This boundary was used to generate = { g glc;v 5a tIIDO':'II\)I g'gr?eﬂhigdvg;temlgﬁsaly wzr::e:l
the "assumed" maximum volume X7 ’ ¢
diffatahos belwssi 1922 AHi 2015 A / Cre suptracted to provide a secpnd volume
DTM's. The total volume of sediment ( Slimets:af 20,500,000 eubic yards:
accumulated upstream of Scott Dam is ) /

estimated at 22,000,000 cubic yards | ' Z . A Varying meander belt widths
= , S g, o] % . based on three examples
DiffereneeTaHeBetween19223nd2015 ,‘A' = ‘ / 7 " ~ N :?..,‘ 1a’ : 2 3 A Depth based On 1921/22

Number | Maximum Cut (ft) | Minimum Cut (ft)

o | o i o0 N T R e bathymetry and profile surveys

-45.000 -40.000

T Cn TV (A TR e A Best estimate is approximately
s | o | [ R T e R 12,000,000 cu yds of

-30.000 -25.000

-25.000 -20.000 s : 3 y y gt < ‘ e ] (\) ero d | b | e S € d | I

-20.000 -15.000

-

-15.000 -10.000

Wl |IN |||~ |®IN

-10.000 -5.000

-
o

-5.000 0.000

3. The difference table above shows the depths

of the sediment expected to be evacuated g ik I~ 3 ; c
from the bed of Lake Pillsbury should Scott AN ; {3 A SN
Dam be removed. The estimated volume is ' : ' N | S

12,080,000 cubic yards.




Part 4. Overview of Potential Sediment Management Opt
different Scott Dam Decommissioning Options




Part 4: Sediment Management Options
N

Sediment Management Planning

G Oal A Assumes aggressive sedimed1M Y&
. . _ management, allow no sed_iment
ldentify the sediment management actions to erode (unfeasible)

needed for the Scott Dam removal prggect.

Management Options Development
A Rate and Style of Dam Removal
A Sediment Management Actions

Relative Projec

Assumes no sediment action upstream
of Scott Dam and all sediment allowedM Y

to erode and route downstream. OM YcB

Assumes aggressive sediment
management, planting of the chan
margins, and a very small compon
of sediment eroded downstre

Assumes aggressive channel stabilization/armoring
of sediment in place, and very small component of
sediment eroded downstream

—D

»

Sediment Volume Managed 5y ve
Upstream of Scott Dam

Sediment Management Upstream of Scott Dam



Rate and Style of Dam Removal

Rapid Dam Remadvélne Year Duration
Phased Dam Remaviabur Year Duration

Max WSEL 1910

Spillway Crest 1900'—;

WSEL in drought of 50’
<7 Jan. 2014: 1860’

Top of Scott Dam: Elev. 1910’

Max Sed Elev 1849~ 1

Min Sed Elev 1825 ------1

22.3

] Spillway Elev. 1900 / Maximum WSEL
&N . \\ . %=
E2oos .
Sluice outlet Grizzly ouilet

y 1850’ | — 1

— ~ N Elev. 1850’

o N Elev. 1830
— 1830’ Elev. 1810’
- 1810’

Bottom Elev1787.7’
Elevationsare in
PG&E Datum

Scott Dam is a cyclopean concrete, ogee gravity dam ~130 ft
in height with a total length of 805 ft

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Sediment Management Actions
N

Sediment Retention
A Surface Stabilization
A Sediment Relocatior

Sediment Release

A Rapid Dam Removaj
4 Phased Dam Remov

~ Lake Pillsbury sediment volume estimates upstream of Scott Dam . ;
~ Volume estimates approximate volume of sediment that would be transported downstream with proposed staged dam lowering.

The table below provides the expected
sediment evacuation volume if Scott Dam

was removed in in the following stages:
e Stage 1: lowers dam crest to 1850 ft
Stage 2: lowers dam crest to 1830 ft

[ ]
~ | e Stage 3: lowers dam crest to 1810 ft
[ ]

Stage 4: lowers dam crest to 1787 ft

Sediment Evacuation Volume by Stage

Scott Dam
Lowered to
Elevation (ft)

Evacuation
Volume (cy)

Color

1850

1,120,000

1830

8,490,000

1810

2,433,500

1787

36,500

Total

12,080,000

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Surface StabilizatiahMainstem Eel River

1910

ELEWVATION [FT, PGEE VERTICAL DATLIM}
]

LE20

LE1D

1790
1767.8'
base of dam

MAINSTEM EEL PROFILE COMPARISON

= 1921 MAINSTEM EEL

= 1959 MAINSTEM EEL

- - ——— Only 2" — 8’ of surface
T 2018 MAINSTEM EEL impounded sediment

== TOF OF SPILLAAY removed for created channel

MAINSTEM EEL

= == 5PILLCREST

wewwes QOUTLET SILL

LAKE PILLSBURY
p 200 —-12' of
< sediment removed
E near dam
Q
[
(75

~35 af
mobile
sediment

No matter how many rocks, logs, weirs, and
vanes you put into this created channel on top
of impounded sediment, you will not be able
to stabilize the mobile portion of the

~35" of
mobile sediment
sediment o I O
b4
1,000 2,000 3,000 4,000 5,000 6,000 7,000 EDDD 9,000 10,000

STATION (FT UPSTREAM OF SCOTT DAN)

impounded sediment in place.

11000

T — T T T
12,000 13,000 14,000 15, 000 16.000

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Sediment Relocati@Mainstem Eel River
e

MAINSTEM EEL PROFILE COMPARISON
L5910
1 —— 1521 MAINSTEM EEL
1 —— 1558 MAINSTEM EEL MKINETEM EEL
0, e e e T T T T e -
— 5 MAINSTEM EEL
L850 e TP OOF 5P LLWAY
= = SFILLCREST
o @ F— L ] ewme OUTLETSIL
= LEm
=
= LAKE PILLEEURY
3 Lss0 E
4 <L
E L350 m -----------------------------------
2 O
= LB&D
1 ()
=] u
= " | , Top of Scott Dam: Elev. 1910’
PR S S S PSS R ) .5 A S e ! ! Spillway Elev. 1900 \ / Maximum WSEL Aﬁ
| N ]
1,820 T
. Grizzly outlet
Sluice outlet N
1,810 | S >
' . ~ § \\J/ Elev. 1850’
- % |
Elev. 1830’
1,300 — 1 1 1 1 1 1
= Elev. 1810’
1,790 fJ.||aI|.||.||I||.|I.|||||||||.||.|||.I|.||.||.||.|Ia|||||.||.|||.I|J|.|||.|.||.||nl
17878 e L o 20— 3R o e - - 5,000 00 1m0 8,000 8,000 10,000 11,000 12,000 13,000 14,000 15,000 16,000
base of darm
STATBOM [FT LIPSTRE AN DF SCOTT DAY

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Surface StabilizatiahRice Fork
e

ELEVATION [FT, PGS&E WERTICAL DATUR)

1810

1900 4

1,890

1,880

1570

1860

1,850

1,840

1830

1820

ONFLUENCE WITH EEL RIVER

|

1810

1,800

DAM SPILLCREST
-

RICE FORK PROFILE COMPARISON

= 1521 RICE FORK

— 1959 RICE FORK

LAKE PILLSBURY

N

= 2015 RICE FORK

/

~57" of
mobile
sediment

So_c=s===

Only 2' — 8’ of surface RICE FORK
impounded sediment '
removed for created channel

~50" of /-c

mobile
sediment

No matter how many rocks, logs, weirs, and
vanes you put into this created channel on top
of impounded sediment, you will not be able
to stabilize the mobile portion of the
impounded sediment in place.

1,790
1,400

'
2,400

3400 2,400 5,400

STATION [FT UPSTREAMOFSCOTT DAM]

6,400 7,400 BADO 9,400 10 400

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Sediment Relocati@Rice Fork
.

RICE FORK PROFILE COMPARISON

Lmo -
1 J = 1030 RIKE FORK | RIE FORY

I J N I S (S SN S S S " N S I NI SN S " S —" " S S S " i S S " " S S S——" S e T S S —" i —
T | = I855RIE FORK

L2080 o+ 1 | —

:' — M5 RECE FORK
1,680 1 3 . T | /
Lam 4

:E LAKE PILLEBURY

i

T 1 | ) | } |

L

B |

==

1860

1.850

ELEWHTIOM [F7, PGAE VERTICAL DATLM|

1,880
- il | , Top of Scott Dam: Elev. 1910’
T T T I T T N . i T [ T N e . N . — % SplwayEev.1900\ /MaximumWSEL @
[ N |
Sluice outlet Sliizdy ouilet
] | N [ .N Elev. 1850’
Pr——— N Elev. 1830
1,800 ]
f Elev. 1810

1.r'|:|ll||--|---~--||-l-|------|--|-l--a--||-||-|-
ILVBLE  yapg oo oo A — — m = = I 4300 5400 5,400 7,400 2400 3,400 10400
base of dam

STATION (FTUPSTREAM OF SCOTT DAM]

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV



Surface StabilizatiahSalmon Creek

ELEWRTION [FT, PG&E WERTICAL DWTLM)

1,910 -

1,900

1,890 1

1,880

1,870

1,860

1,850

1,840

1,820

1,810

JENCE WITH EEL RIVER

SALMON CREEK PROFILE COMPARISON

DAM SPILLCREST
B ™ Tl ™

— 1021 SALMON CREEK SALMOMN CREEK

Only 2’ — 8 of surface
impounded sediment
removed for created channel

=——15955 SALMON CREEK

w2015 SALMON CREEK

AKE PILLSELRY

A closer fit for the Salmon Creek, but even
then the excavation estimate is likely less than
half of what would be needed. Especially once
you add in the likely meander belt width and

1,B00 E
active floodplain.
1,790 t t t t ¢ + + + t + +
1,500 2,500 3,600 4,600 5,500 6,600 7,600 8,600 9,600 10,500 11,600 12,600 13,500

STATION [FT UPSTREAMOFSCOTT DAM]

Elevations are in PGE vertical datum: Subtract 81.5 ft to get to NGV




Sediment Relocati@Salmon Creek
e

SALMON CREEK PROFILE COMPARISON

1,910
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Phased Removal with Mobile Sediment Relocation

Disposal Area for #*&
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Dredged Sediment

Additional sediment trap just
upstream of Cape Horn Dam (if ‘
needed) to capture sediment 4
released downstream of Scott. Dam
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Sediment Relocation
e

Sediment Removal from Lake Pillsbury
A Hydraulic Dredging/Sluicing
A Mechanical Excavation
Sediment Transport to Disposal Area
A Transport via Pipeline
A Transport via Gfighway Hauling

Sediment Disposal
A Gravelly Valley Disposal Area




