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Stewards of  the land
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The Hanford Reach



The Hanford Reach

Source: Fecht and Marceau, 2004 & 2006

Terrace step
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Research Questions
1.Long occupational history

2.Big River

What can historic 

events tell us about 

the past and future?

Are large floods acting to preserve 

or erode through time, and if  so, 

where?



Objectives

1. Reinterpretations of  stratigraphy and grain-size analysis 

from previous archaeological excavations

0

5000

10000

15000

20000

25000

0 20 40 60 80 100

D
is

c
h

a
rg

e
 (

m
3
/

s)

100-day period

6-Nov-21

1948 flood

1997 flood

2. Elevation surveys of  fine-grained deposits
3. Hydraulic modeling of  historic Columbia River floods
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Objective 1: Excavation stratigraphic 

reinterpretations and grain-size analysis



Objective 1: Excavation stratigraphic 

reinterpretations and grain-size analysis
Wahluke Unit 5

Shoreline

Wahluke Unit 4

1694-1537 cal BP

2126-1993 cal BP
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Objective 2: Elevation surveys

Vernita Bridge

White Bluffs 

Boat Launch

127.8 – 127.1 m above sea level 118.6 – 117.3 m 

above sea level

121.8 – 119.5 m 

above sea level



Objective 3: Two-dimensional modeling

Hydrologic Engineering Center River Analysis 

System (HEC-RAS) two-dimensional modeling 

inputs:

• 1948/1997 flood hydrograph used to simulate 

a 100-day period prior/during/after flooding

• LiDAR topographic data

• Estimated roughness coefficient (Manning’s n)

HEC-RAS two-dimensional modeling outputs:

• Water surface elevations

• Flow velocities

• Particle tracing model
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Calibration: 1948/1997 flood high-water mark

415 ft (126 m)

403 ft (123 m) 389 ft (118 m)

391 ft (119 m)Flood debris: 

410 ft (125 m)

Pump house

B reactor

Source: Hanford.gov



Hydraulic modeling
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Hydraulic modeling: Summary

Maximum depth change:

+7.8 m

Maximum velocity:

2.0 m/s

Wahluke archaeological sites 

were inundated by 1894/1948 

floods.

Only one surveyed terrace was 

not inundated by simulated 

1894/1948 floods.

Flood debris was deposited by 

the 1894/1948 flood.



Terraces, excavations, and floods

+1.7 m

+1.2 m

-2.9 m
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Terraces, excavations, and floods

1894 or 1948 

flood?
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Areas of  erosion and deposition

100-year floods estimate: 445,000 cfs

500-year floods estimate: 520,00 cfs

742, 000 cfs

690, 000 cfs

410, 000 cfs

Source: Yakimaherald.com

Source: Ellensburg Daily Record



Locke Island
• Placed in the National Register of  Historic Places 

(National Register) in 1976

• “The best preserved and largest known remaining 

housepit site in the entire Columbia Basin.” (Rice, 1968)

• Supervised by the Confederated Tribes of  the Umatilla 

Locke Island

Landslide

Locke Island

Landslide

Cutbank length: 400 m

2.5 km



Locke Island Landslide

~1960s-1970s

Locke Island
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River cross-section (m)

Locke Island

+3.6 m

+5.8 m

1997

Specifice stream power

566 W/m2

Bed shear stress

453 N/m2

1894 and 1948

Specifice stream power

703 and 761 W/m2

Bed shear stress

566 and 556 N/m2
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Areas of  erosion and deposition

265 W/m2

328 W/m2

761 W/m2

270 W/m2

451 W/m2



Slackwater flood deposits

Source: Benito et al., 2003

• Back-flooded tributaries

• Downstream of  channel 

obstacles

• Channel margins

• Alcoves

• Eddy formations

Source: Allen, 2020



White Bluffs Boat Launch 

eddy
Slackwater

Flood 

deposits

Chanout (Wanapum) = Water whirls 

around

Wayàwna (Sahaptian) = The type of  

current flowing in the river here



Terrace step

Areas of  erosion and deposition
742, 000 cfs

690, 000 cfs

410, 000 cfs
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Research Question
1. Long occupational history

2. Big River

What can historic 

events tell us about the 

past and future?  Present-

day floods are now 

focused on erosion and 

can no longer help 

preserve cultural material

Are large floods acting to preserve or 

erode through time, and if  so, where?  

Both, dependent on channel morphology 

and flood discharge.
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“…Other great rivers add power to you

Yakima, Snake, and the Klickitat, too

Sandy Willamette and Hood River too

So, roll on, Columbia, roll on…”

Woody Guthrie, 1941


