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The photo on the cover is from 
1862 showing K Street looking east 
from the Sacramento River levee 
along Front Street.

Photo Location Source:Water: Our History & Our 
Future, Sacramento History Journal, Sacramento 
County Historical Society, 2006, p. 15. 

When asking the question ς
ά/ŀƴ Lǘ IŀǇǇŜƴ !ƎŀƛƴΚέ ς
what are they asking:

1. Can this original part of 
Sacramento flood again 
like it did in 1862?

Or

2. Can this amount of 
extreme precipitation 
happen again?

My quick answers are:
1.  No
2.  Yes

¢ƻŘŀȅΩǎ {ȅƳǇƻǎƛǳƳ ƻŦŦŜǊǎ 
explanations of these 
answers.

2005

The Symposium began in 1994 
due to the flood risk to the 
Sacramento area from the 
American River.  The response to 
the February 1986 flood started 
decades of work to address the 
flood risk which continue today.  

Several past Symposiums have 
focused on American River flood 
risk.  Questions have lingered 
about the possible risk to 
Sacramento from the repeat of 
the 1862 flood.



Focus on three questions:

1. Why did the City of Sacramento flood in 
мурлΩǎ ŀƴŘ муслΩǎΚ

2. How has human activity changed the 
American River watershed and impacted 
precipitation runoff?

3. What was the January 1862 peak flow on 
the American River?

Look at three locations:

1. Lower American River
2. Upper American River
3. Folsom Canyon connection



(Source: https://en.wikipedia.org/wiki/American_River#/media/File:Americanrivermap.png)

American River Watershed
1,888 sq. miles drainage area above USGS Fair Oaks 

stream-gaging station

(Source:  https:// sacriver.org/wp-content/uploads/2020/06/UpperAmericanRiver-UpperAmerican-Hydrology.jpg)

Upper American River
1,875 sq. miles drainage area above Folsom Dam



Lower American River

From Folsom Dam to 
Sacramento River

Watershed length:
~ 30 miles 

(Source: https://sacriver.org/explore-watersheds/american-river-subregion/lower-american-river-watershed/)



Sacramento City Floods:  1850 - 1861

1850  Jan. 8  (Tue) άhƴ ¢ƘǳǊǎŘŀȅ ƳƻǊƴƛƴƎ ǘƘŜ ǿƘƻƭŜ ŎƛǘȅΣ ŦƻǊ ŀ ƳƛƭŜ ŦǊƻƳ ǘƘŜ 9ƳōŀǊŎŀŘŜǊƻΣ ǿŀǎ ǳƴŘŜǊ ǿŀǘŜǊ 
. . . bǳǘ ŦŜǿ ƘƻǳǎŜǎ ŜǎŎŀǇŜŘ ƘŀǾƛƴƎ ǘƘŜƛǊ ƭƻǿŜǊ ŦƭƻƻǊǎ ŎƻǾŜǊŜŘ ǿƛǘƘ ǿŀǘŜǊΦέ όǇΦ ссύ

1852 Mar. 7  (Sun) ά  Φ Φ Φ ŀǘ ŘŀȅōǊŜŀƪ ƻƴ aƻƴŘŀȅ ƳƻǊƴƛƴƎ ǘƘŜǊŜ ǿŀǎ ǎŎŀǊŎŜƭȅ ŀ Ŧƻƻǘ ƻŦ ƎǊƻǳƴŘ 
ǾƛǎƛōƭŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŜƴǘƛǊŜ ŎƛǘȅΦέ όǇΦ сфύ

1853  Jan. 1  (Sat) ά[ƛǘǘƭŜ ŘŀƳŀƎŜ ǿŀǎ ŘƻƴŜ ƛƴ ǘƘŜ Ŏƛǘȅ Φ Φ Φέ  
ά!ƴ ƻǊŘƛƴŀƴŎŜ ǿŀǎ ƴƻǿ ǇŀǎǎŜŘ ŦƻǊ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƻŦ ǘƘŜ Ŏƛǘȅ ƭŜǾŜŜǎΦέ όǇΦ сфύ

1854 to 1861 No floods for nearly 8 years and the city grew and prospered 

1861 Mar. 28 (Thu) άLƴ ǘƘŜ Ŏƛǘȅ ǘƘŜ ŦƭƻƻŘ ǿŀǎ ƻŦ ǎƘƻǊǘ ŘǳǊŀǘƛƻƴΣ ōŜƎƛƴƴƛƴƎ ǘƻ ǊŜŎŜŘŜ ǳǇƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŘŀȅΦ  
.ǳǘ ƭƛǘǘƭŜΣ ƛŦ ŀƴȅΣ ŘŀƳŀƎŜ ǿŀǎ ǘƘŜǊŜōȅ ƻŎŎŀǎƛƻƴŜŘΦέ όǇΦ сфύ

1861 Dec. 9 (Mon) άΦ Φ Φ ǘƘŜ ƭŜǾŜŜ ǳǇƻƴ ǘƘŜ ŜŀǎǘŜǊƴ ōƻǳƴŘŀǊȅ ƘŀŘ ƎƛǾŜƴ ǿŀȅΣ ŀƴŘ ŀƭƳƻǎǘ ƛƳƳŜŘƛŀǘŜƭȅ 
thereafter the waters of the American River swept in upon the city with uncontrollable 
ŦǳǊȅΦέ όǇΦ тлύ

1861  Dec. 23 (Mon) ά{ŎŀǊŎŜƭȅ ƘŀŘ ǘƘƛǎ ŦƭƻƻŘ ǇŀǎǎŜŘ ŀǿŀȅΣ ǘƘŀƴ ŀƴƻǘƘŜǊ ŎŀƳŜΦ .  .  .   The result was a second 
inundation of that portion of the city lying south of Tenth and L streets to a maximum 
ŘŜǇǘƘ ƻŦ ŀōƻǳǘ ŦƻǳǊ ŀƴŘ ŀ ƘŀƭŦ ŦŜŜǘΦέ όǇΦ тмύ

Source:  Thompson and West, History of Sacramento County, California, Oakland, Calif., 1880



Sacramento City Floods:  1850 - 1862

1862 Jan. 9  (Thu) The American River overflowed its banks at wŀōŜƭΩǎtannery.  The water was a foot deep 
in the lower portion of the city. (p. 71) 

Jan. 10 (Fri) ά!ǘ ŀōƻǳǘ п ƻΩŎƭƻŎƪΣ tΦaΦΣ ǘƘŜ ƛƴǳƴŘŀǘƛƻƴ ŀǘǘŀƛƴŜŘ ŀ ƘŜƛƎƘǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ƘƛƎƘŜǎǘ ǊƛǎŜ ƻŦ 
December 9thΣ мусмΦέ

ά5ǳǊƛƴƎ ǘƘƛǎ ƛƴǳƴŘŀǘƛƻƴ ǘƘŜǊŜ ǿŜǊŜ ŦƻǳǊ ŘŜŀǘƘǎ ŦǊƻƳ ŘǊƻǿƴƛƴƎ ǊŜǇƻǊǘŜŘΦ  ¢ƘŜ 
ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ǇǊƻǇŜǊǘȅ ǿŀǎ ŎƻƴǎƛŘŜǊŀōƭŜΦέ όǇΦ тмύ  

Jan. 13 (Mon) ά!ōƻǳǘ WŀƴǳŀǊȅ моthΣ ǘƘŜ ǿŀǘŜǊ ōŜƎŀƴ ǘƻ ǊŜŎŜŘŜΦέ όǇΦтнύ

Jan. 22 (Wed) ά¢ƘŜ ƴŜǿ ƭŜǾŜŜ ŀǘ wŀōŜƭΩǎtannery gave way, .  .  . And the business portion of the city 
ǿŀǎ ŀƎŀƛƴ ŦƭƻƻŘŜŘΦ  ¢Ƙƛǎ ƭŀǎǘŜŘ ƻƴƭȅ ŀ ǎƘƻǊǘ ǘƛƳŜ Φ  Φ  Φ ά όǇΦ тнύ

Feb. 24 (Mon) ¢Ƙƛǎ ŦƭƻƻŘ άΦ  Φ  Φ ƻŎŎǳǊǊŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǎŀƳŜ ōǊŜŀƪ ŀǘ ǘƘŜ ǎŀƳŜ Ǉƻƛƴǘ όwŀōŜƭΩǎtannery).
Φ  Φ  Φ  .ǳǘ ƭƛǘǘƭŜ ŦǳǊǘƘŜǊ ŘŀƳŀƎŜ ƛǎ ǊŜŎƻǊŘŜŘΦέ όǇΦ тнύ

(Source:  Thompson and West, History of Sacramento County, California, Oakland, Calif., 1880)
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1855 map of Sacramento 
and vicinity

Shaded city street grid starting at 
SacramentoRiver indicates settled 
part of the town.

Source:  Sacramento Illustrated(1855), p. 28, from California State Library



1855 City of  Sacramento

J Street - red circle

{ǳǘǘŜǊΩǎ CƻǊǘ - yellow line

New Levee - green line



J Street
red

arrow

Sutter
Lake

yellow 
circle 



Why did early Sacramento flood?

This is what happens when a city is built on the low floodplain 
at the confluence of two rivers:  Sacramento and American

How did the people of  Sacramento City respond to 

the flood threat?

× Built levees
× Changed the course of the American River
× Raised the level of streets
× Converted low lands into landfill



Source: Alice.MadeleyMatthews, The Great Flood of 1861,, Golden Notes, Vol. 
28, No. 2, Summer 1982, Sacramento County Historical Society

City of Sacramento
Great Flood 1861-62

31st Street

Levee

Levee

Levee



Courtesy of Gregg Lukenbill, 2022

New Channels 
for the 

American River

31st Street



Source: Alice MadeleyMatthews, The Great Flood of 1861,, Golden Notes, Vol. 
28, No. 2, Summer 1982, Sacramento County Historical Society

Raising streets of 
Sacramento business 

section

2.5 miles of streets 
elevated average of 
9.5 feet (ranging 4 to 14 
feet) by 1871 (p. 190)

Property owners had to 
agree to pay for raising.

Raised streets in red

McGowan observed:
άbƻ ƻƴŜ ƪƴƻǿǎ Ƙƻǿ Ƴŀƴȅ 
streets were raised, or for 

how many years the process 
ǿŀǎ ƻƴ ƎƻƛƴƎΦέ (p. 191)

Source:  Joseph A. McGowan, History of the 
Sacramento Valley, Lewis Historical 
Publishing Co., New York, 1961, pp. 188-
191.Raised street



(Source: V. Aubrey Neasham, James E. Henley, Janice A. Woodruff, ed., The City of the Plain: Sacramento in the 
Nineteenth Century, Sacramento Pioneer Foundation, 1969, p. 116.)



Sacramento 
History Museum

Old Sacramento 
Underground Tours

www.sachistorymuseum.org



(Source:  https:// www.midtownsac.org/uploads/6/9/1/6/69160703/sutters_landing_documents.pdf)

31st Street

31st Street

B Street

B Street

{ǳǘǘŜǊΩǎ [ŀƴŘƛƴƎ wŜƎƛƻƴŀƭ tŀǊƪ ŀǘ ŦƻǊƳŜǊ [ŀƴŘŦƛƭƭ



Battling the Inland Sea: American Political 
Culture, Public Policy, and the Sacramento 
Valley, 1850-1986 (1989) 

Author:  Robert Lloyd Kelley (1925-1993) 

History professor at University of California, Santa 
Barbara.

Kelley sets the historical context for understanding 
flooding in the Sacramento River Valley.



Kelley describes the two perspectives in the new town of Sacramento 

about the idea of building levees after the January 1850 flood:

Those who had arrived in California from the Southern states, 

where the sight of local authorities in low -country regions leveeing 

flood-prone rivers was doubtless a relatively familiar one, appear to 

have been the leaders in urging action. 

Northerners, however, held back. They could only decide this 

question on the basis of their past experiences, and in their part of 

the Eastern United States flooding occurred infrequently and then not 

with such suddenness and overwhelming impact as in the 

Sacramento Valley. 

Robert Lloyd Kelley, Ph.D.



As it happened, they were now living in one of 

the nationôs most flood-ravaged valleys, though as yet 

they were ignorant of this fact. 

Three quarters of a century later, after 

generations of a painfully slow learning process, a U.S. 

Army Corps of Engineers officer would tell a congressional 

committee that the intensity of flood conditions in the 

Sacramento Valley was greater than in any other American 

river system. 

The river rose in flash fashion, unlike the slow-

rising Mississippi. In the wide valley of that stream and its 

tributaries, the ratio of water to square foot of land 

available to take run-off was about 1.5, whereas in the 

Sacramento Valley it was 22. (p. 12)



(Source:  https:// sacriver.org/wp-content/uploads/2020/06/UpperAmericanRiver-UpperAmerican-Hydrology.jpg)

Human Activity Impacts 

on 

Upper American River 

Watershed

ü Placer mining
ü Hydraulic mining
ü Tree cutting
ü River mining
ü Dam building

Question

2. How has human activity changed the 

American River watershed and 

impacted precipitation runoff ?



ά¢ƘƻǳǎŀƴŘǎ ƻŦ ƳƛƴŜǊǎ ǘƻǊŜ ǳǇ ǘƘŜ ŜŀǊǘƘ ōȅ ƎǊƻǳƴŘ ǎƭǳƛŎƛƴƎ 
ŀƴŘ ǿƛǘƘ ǇƛŎƪǎ ŀƴŘ ǎƘƻǾŜƭǎ Φ Φ Φ ƴŜŀǊ bŜǾŀŘŀ /ƛǘȅΦέ

(Source:  J. S. Holliday, Rush for Riches: Gold Fever and the Making of California, OaklandMuseum of California 
and University of California Press, 1999, p. 211.)



G. K. Gilbert

Hydraulic -Mining Debris in the Sierra Nevada
U.S. Geological Survey

Professional Paper 105, 1917, p. 14

üDescribed the natural conditions of   

Sacramento River Basin before hydraulic 

mining debris was washed down river 

ü Identified six basins which are lowlands 

partitioned from Sacramento River by 

raised bank or natural levee

üòIn times of flood the waters regularly over-

topped the banks and filled the adjacent 

basins, .  .  .ó (p. 15)

üEstimated the amount of  debris by river 

basin.



üGilbert estimated amount of  mining debris by river basin

üAmerican River debris summary, 1849 -1905:  257 million cubic yards (p. 43)

257 M sq. yds. = 83 sq. miles

San Francisco =  46.87 sq. miles

Washington, DC =  68.3 sq. miles

(Source: Sweetland, Nevada County, CA, Gilbert, 1917, Plate X)

Former top of hill remaining 
after hydraulic mining

Buildings help provide scale



Tree Cutting for Timber

aƛƴƛƴƎ ά Φ Φ Φ ŎƻƳǇŀƴƛŜǎ ŀƴŘ ƛƴŘƛǾƛŘǳŀƭ ƳƛƴŜǊǎ 
never hesitated to take anything and everywhere 
they needed or wanted, most importantly 
lumber from the vast, virgin stands of coniferous 
timber that grew over the western slopes of the 
Sierra.

ά Φ Φ Φ ǘƻ ǊŜōǳƛƭŘ ƳƛƭŜǎ ƻŦ ŦƭǳƳŜǎ ŜŀŎƘ ǎǳƳƳŜǊΤ 
to put up great trestles to support aqueducts 
across valleys and canyons; 
to erect all kinds of structures required by mining 
operations; and 
to  rebuild entire cities and mining camps 
destroyed by recurring fires, 
took an astounding volume of planks, beams, 
ŀƴŘ ǘƛƳōŜǊǎ Ŏǳǘ ŦǊƻƳ ŀōǳƴŘŀƴǘ ǇƛƴŜǎΦέ  

(Source: Rush for Riches, p. 163)

άCƻǊǘǳƴŜǎ ǿŜǊŜ ƳŀŘŜ ōȅ ǎŀǿƳƛƭƭ 
operators who built steam-powered mills 
throughout the gold region.  By 1858 the 
whining blades of 286 mills squared and 
ǎƭƛŎŜŘ ǘƘŜ {ƛŜǊǊŀΩǎ ǘǊŜŜǎΣ ǇǊƻŘǳŎƛƴƎ 
annually 284 million board feet τas well 
as incredible waste.

άwŀƳǇŀƎƛƴƎ ǘƘǊƻǳƎƘ ŦƻǊŜǎǘǎ ƻŦ ǎƻŀǊƛƴƎ 
pines that grew one hundred feet to the 
first limb, the loggers generally followed 
ǘƘŜ ǊǳƭŜ  Ψtake three logs and leave herΩΦέ

(Source: Rush for Riches, p. 163)

For context purposes:
1 board foot (BF) = 1 ft. x 1 ft. x 1-inch thick

One estimate of how many BF needed to frame a 2,000 sq. ft. 
house is 16,000 BF.

284 million BF / 16,000 BF = 17,750 houses

(Source:  https://www.erecrerealestategroup.com/how-to-clean/how-many-board-feet-of-
lumber-to-build-a-house.html)



άDƛŀƴǘ ƳƻƴƛǘƻǊǎ ǳǎŜŘ ǘƘŜ ǇƻǿŜǊ ƻŦ ǿŀǘŜǊ ŀǎ ƴŜǾŜǊ 
before imagined.  These fifteen-foot nozzles turned 
mountain stream water into a blasting agent of 
immense power.  And the spent water carried gold 
ǘƻ ǎƭǳƛŎŜǎΦ  bƻ ōƭŀŎƪ ǇƻǿŘŜǊ ŎƻǳƭŘ Řƻ ǘƘŀǘΦέ

(Source: Rush for Riches, p. 271)

Admired as an  example of engineering skill, the English 
Dam was built in the Sierra Nevada to form a reservoir 
from which ditches and flumes carried water to distant 
ƘȅŘǊŀǳƭƛŎ ƻǇŜǊŀǘƛƻƴǎΦέ (Source: Rush for Riches, p. 266)



ά Φ Φ Φ ǘƛƳōŜǊǎ ƻŦ ƛƳƳŜƴǎŜ ǎƛȊŜ ǿŜǊŜ 
used to erect aqueducts that delivered 
ǿŀǘŜǊ ǘƻ ƘȅŘǊŀǳƭƛŎ ƳƛƴƛƴƎ ƻǇŜǊŀǘƛƻƴǎΦέ

(Source: Rush for Riches, p. 218)

Yellow box highlights people standing.

Aqueduct of Miocene Mining Company near Oroville
(Source: Rush for Riches, p. 271)



Auburn

North Fork

Middle Fork

Location of Weed 
photos (1858) of River 
Mining in Middle Fork 

American River

Blue oval outlines 
three river miles 

where photos were 
taken.

Five air miles from 
intersection (     )of 
State Route 49 and 

Interstate 80 to start 
of blue oval

State Route 49

Interstate 80 River Mining 
location



River Mining 

on

Middle Fork American River

Kenebeck Bar

looking upstream

Source:  Charles L. Weed Historic Photographs of 
Middle Fork American River Mining Activities

by John E. Turner
April 1983

U.S. Bureau of Reclamation
Sacramento, California



Hossins Bar 

looking upstream

Middle Fork American River



Package Bar

Looking southeast and upstream to left

Middle Fork American River


