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Introduction

4 Main Topics

- Geologic Setting and Context for
the early 1800s

= Natural Geomorphic Function of
the Sacramento River Valley and
Delta in early 1800s

< Geomorphic and Hydrologic
Context of Valley Flooding

= Geomorphic Function of today in
the Sacramento Valley Flood
Control System and north Delta

Lower Sacramento Valley and Delta
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The Sacramento Delta

T THE
SACRAMENTO
DELTA

BAY

?
SUISUN b% ]
.

SAN JOAQUIN =
DELTA

[ petta Legal Boundary
Intertidal Freshwater Marsh Plain

Meon-Tidal Wetlands

Elevated Landforms/Riparian Zone
Other Floodplain Habitat

Subtidal Channels

Rivers and Streams

water resotrce SPecCie




Sacramento River Valley Timeline

Topic 1: Geologic Setting and Context for the Early 1800s

1800 - Natural River System

....but first, two brief stops in geologic time.

First, the mid-Oligocene (30 mya)...
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The Sacramento River Valley is an Inland Sea...
...30 million years ago (mid-Oligocene)
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Sacramento River Valley Timeline

Topic 1: Geologic Setting and Context for the Early 1800s

1800 - Natural River System

....and more recently, in the last 20,000 years
of geologic time...

R,
2000

B |
T—

water resotrce SPecCie




Following the last glacial maximum, sea level rise
ensues...

Post-Glacial
Sea Level Rise

- Last Glacial
- Maximum
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North Delta — organic
mineral solls

- Lower percent organic matter in
mineral soils along Sacramento
River due to higher sediment
loads

2 Sacramento River processes
formed greater topographic
variability in north Delta

Central and South Delta —
true organic soils

- Higher percent organic matter due
to lower sediment loads and less
flow from San Joaquin River

- Fluvial processes are muted in
comparison with north Delta, less
topographic variability. Tidal
processes dominate.
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Sacramento River Valley Timeline

Topic 2: Natural Geomorphic Function of the
Sacramento River Valley in early 1800s

1800 - Natural River System

....now back to the early 1800s
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1800 — Natural River System

= In 1850, the Sacramento Valley and
Delta are still an aggrading system.
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- Sacramento and Feather Rivers are | e
sediment delivery system of modern = s -~
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- Sacramento and Feather Rivers lack
capacity to convey seasonal floods and
regularly overtop.

= Broad extent of Tule Marsh extends
along valley bottom and most
extensive in the Delta.
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1800 — Natural River System

- Sacramento Valley cross-section shows natural river levees and near-bank
deposits at higher elevation than adjacent flood basins

= Preferential sediment deposition next to river (coarser material)
- Fine material deposits in flood basins (fertile agricultural soils)
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1800 — Natural River System

= 1895 surveys show low water elevations in rivers above the basin floor.
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1800 — Natural River System

= 1895 surveys show low water elevations in rivers above the basin floor.

40

30

Sacramento River

High Water of 1893-94 (20.5 ft.) _
™

Elevation (ft)

0 -
Low Water (5.3 ft.)
-10 4
'20 T T T T T T T T T
0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

Distance (ft)

Source: (California Commissioner of Public Works, 1895)

0 ols m outh o arksbhurg in an east — v
I
I
L. e
L, water reSotrCe S P EGIc—




Sacramento River
Flood Basins

22,131 square miles of flood basins
defined by G.K. Gilbert in 1917.
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1800 — Natural River System

- Reasons for downstream decline in Sacramento River flow capacity include:

- Loss of flow to adjacent flood basins
- Decline in slope
= Geologic controls
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1800 — Natural River System

= Conceptual Diagram of Geomorphic Units along the Sacramento River
< Meandering River Model
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The Surficial Expression of Sacramento Valley Sedimentation
Processes in 1800 — Rivers and Flood Basins

E ' o 4 Note preferential sediment deposition
/ | (higher elevation) along rivers and sloughs
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The Surficial Expression of Sacramento Valley
Sedimentation Processes in 1800 - Sloughs

2 Sloughs are a primary conveyor of flow and sediment from rivers to flood basins.
= Larger sloughs were named by early settlers.

Sycamore Slough

\ \ \Yu ba River

Butte Slough
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1800 — Natural River System

= Sloughs and lakes are readily seen on the early USGS central valley topo maps.
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1800 — Natural River System

- Geologic maps of the north Delta illustrate:

- the decline in natural levee deposits
with distance downstream.

= the transition from flood basin
deposits (predominantly overbank
fines) to peat and mud deposits of
tidal wetlands

Legend

QI - Natural Levee Deposits

Qb - Flood Basin Deposits

Qpm - Peat and Mud of Tidal Wetlands and Waterways
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1800 - Natural River System

2 Larger and more famous flood basin lakes of the Sacramento Valley

Bush Lake |n Amerlcan Basin

Plumas Lake on Feather Rlver
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Elevation

1800 — Natural River
System —topic 3

- Very large floods such as
the Great Flood of 1907
turned the Sacramento _ _
Valley into an “inland sea”. & /,gi,,ts LedTg, @

‘ -
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Maximum extent of the
Great 1907 Flood

USGS estimated 1907 Sacramento
River peak flow into Suisun Bay
to be 600,000 cfs.

(Source: Taylor, 1913)

For comparison, the 1986 estimate
was 650,000 cfs.

(Source: DWR Bulletin 69-86)
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Hydrologic Context of ‘Valley-filling’ Floods

. Maximum
Drainage ;
area above | food dis-
station Sty
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Atmospheric River Storms

= Source of moisture for large ‘valley-filling’ floods




The 1862 Flood

= A very large flood that
created an “inland sea”

= Unprecedented, but most
settlers here only 10 — 15
years.

= Historical accounts from
1805 describe a previous
very large “inland sea”
flood.

< Subsequent “inland sea”
floods in 1879, 1907, and
beyond demonstrate that
1862 was not a one-time
occurrence.
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Hydraulic Mining Sacramento River at Sacramento

|

10-12 ft

- Ongoing from 1853 to 1884

Low water level (m)

= Mining debris worsened 1862
flooding by choking rivers
with sediment.

= Total impact: 1.3 billion cubic
yards entered Sacramento
River system from 1853 to
early 1900s.

- Today, major rivers and
sediment loads have
adjusted to pre-mining levels,
for the most part.




Hydraulic Mining

= Annual sediment load to delta increases by almost 10 times above natural
levels.

= Much like areas upstream, sediment choked rivers and sloughs in north
Delta, causing more flooding.
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Sacramento River Valley Timeline

Topic 4. Integration of Geomorphic Function into the
Sacramento River Flood Control Project design

— 1917 — Flood Control Act
(Jackson Plan)

—— 1850 California Statehood
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Integration of
Geomorphic Function
Into the Sacramento
River Flood Control
Project Design

< The modern day levee and
bypass system routes flood
flows through the historic
flood basins

2 System of weirs mimic
function of sloughs and
crevasses by routing flows
from rivers to flow bypasses

2 Result is that the majority of
flood flows are not carried by
lower Sacramento River but
through flood basin bypasses,
just as in the early 1800s
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The Sacramento Delta
of Today

- Land subsidence has
dramatically increased
accommodation space in the
Delta but this is not available
for flood storage.

< Geomorphic consequence is
flow concentration in
channels and higher flood
stages.

- Despite radical changes,
those parts of the Sac-SJ
Delta still connected to
fluvial and tidal processes
remain net depositional, as a
whole.
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Summary

= Historically, seasonal floods on the Sacramento River would regularly
inundate adjacent flood basins and large floods would ‘fill’ the Sacramento
Valley and Delta.

= In the early 1800s, the lower Sacramento Valley and Delta exhibited both
topographic variability and hydrologic connectivity, resulting in a mosaic
of ecological complexity.

- The modern flood control system mimics natural geomorphic function by
routing seasonal floods through the Sutter and Yolo bypasses.

< An understanding of natural system function, before water management
and flood control, can help inform the development of future restoration
and rehabilitation projects.
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Questions?

RLeclerc@nhcweb.com

Northwest Hydraulic Consultants
West Sacramento, CA
(916) 371-7400




