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Lesson One: It Is all relative
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Generalized Hanford Site Stratigraphy
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17-5 Million
Years Ago

(Floods: A
Hot Mess)

OO 145 Mo

| 2§ BT (e 28 |
we| BF Piiles (E=2(83

N 11 ==~ I
~~——gy DPEPARTMENT OF
%’ ENERGY

48°-

47°=-

46°-

45°-

44°-

43°-

42°-

Pacific Ocean

123° 121° 119° 117°
| | 1 | 1 o 1 |
. I,s"
W Wfshlngton ( Montana
o )] v, \
e o o
=\« Wenatcheg; .
s ', o v.?g;m%”a . Columbia y -%
A Rivtr- e ) Basin ' e A = "g
(! l’ 8 ] U\to
) g % ey T g =
Q) S
Jo Lewiston Bas’ul . Clearwate!
Columbia - "..tt ' River
Gorg I Clearwater
- Grande [ Imnaha;: ' Embayment
Portland Columbia ; Ronde i  River¥) ) -—-. Salmon River
1_ Trans-Arc ¢~ John Day - River + s j
Lowland 4 \ *
alem = imm‘r @0\’“@ . Extent of GRB
Deschutes ; e LA X allowa
Willamette Ve o Mts ldaho
Prineville
Valley .
Weiser
oregon 4 i Embayment
MI|GS Malheur .\,_H
5 Oregon Gorge . Snake Fi
0 30 Plateau & \orare miver
. 5 - .
Kilometers f Margin of CRBG
\c}?‘if\,
California ‘ Nevada



Old Faithful as a Youth

~—, DEPARTMENT OF
%’ ENERGY

WASHINGTON ®=million years ago

MONTANA

OREGON
IDAHO

Craters of the Moon
NM and Pres.

Grand Teton NP

WYOMING

NEVADA UTAH



123°|lw

WASHINGTON

-

Pacific Ocean

—
T - ——

.

]
T Y
g2
OREGON @ &

Columbia River Basalt Group
Formations (210,000 km?)
D Saddle Mountains Basalt (1.2%)

- Wanapum Basalt (5.9%)
[l Grande Ronde Basalt (72.3%)

- Imnaha Basalt (5.3%)
D Steens Basalt (15.3%)
0 100 km

NEVADA
Basin and Range

OREGON

DEPARTMENT OF

ﬁ’ ENERGY



Rock is Solid, Righte
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Rock is Solid, Righte
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Breccia —»
Large vesicles
Smaller vesicles —»|

Platy Jointing =

Vesicle Zone

Fanning Columns

Vesicle Sheet —L

Vesicle Pipe

Spiracle__|

Vesiculation

Pillow Palagonite
with foreset beds

Flow Top

Vesicular to rubbly and/or brecciated
basalt. Typically pahoehoe.

Upper Colonnade

Rarely developed in most flows.

Entablature

Typically consists of small irregular columns
with quenched texture. Sometimes called
curvi-columnar jointing. Patterns can form as
chevrons, fans, and rosettes.

Lower Colonnade

Often shows ‘pinch and swell, chisel marks
from column growth, ‘ball and socket joints’
on horizontal joints.

Flow Bottom
Can have pillow palagonite, hyaloclastite, or
vesicular base.



Thousands of years between flows
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Lake Ringold 8-2.8 Million Years
(Oh River, Where Art Thou?)
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Lake Ringold 8-2.8 Million Years

(Oh River, Where Art Thou¢)
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Lake Ringold 8-2.8 Million Years
(Oh River, Where Art Thou?)
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Lake Ringold 8-2.8 Million Years
Oh River, Where Art Thou?
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Uplift Wins Some Bafttles
(Twice Dammed)
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How Muc
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Change the Channel (again)
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Lake Ringold 8-2.8 Million Years
(Why aren’t the White Bluffs at Hanforde)
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Figure 5.2. Schematic Cross Section of the Pasco Basin (see Figure 5.1 for location) Unit 1 Hanford Gravel/Sand
Unit 3 Cold Creek Gravel/Sand

B Unit 4 Upper Ringold Mud
B Unit 5 Ringold Gravel/Sand
B Unit & Ringold Mud

B Unit 7 Ringold Gravel/Sand
B Unit 8 Ringold Mud

I Unit 9 Ringold Sand/Grave!
B Basalt Abave Water Table
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2.8-0.15 Million Years Ago
(Error 404: Rocks not Found)
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Floods 2: The Big Chilll

Interbedded sand ¥
Tegiaial  and silt dominated §
- ¥ 51— Send-dominated
Unit 1 .: ¢ d—&mt—domimud

Cordilleran
Ice sheetgTg,

Hanford
formation
Pleistocene

X o
- ‘-. J
':,- u:,".- :.v A

. N o

Tt 2 :-—_.'.'.. _;-, = 1724 Faldd
'
EEEEEEEEEEEE




Floods 2: |cebreakers
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Lake Missoula
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When the Dam Breaks
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Why aren’t the White
Bluffs at Hanford®e




Rollin' on the River
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Cracking Under Pressure

s Hanford Low-Level Waste Site Pit

Clastic Dikes

L2 orzcon
~——, DEPARTMENT OF
E\/ ENERGY




The Next Million

Outer Area Operable Units Groundwater Operable Unit
(200-CW-1, 200-CW-3 & Outer Area v/ 200 West Area Groundwate
200-0A-1) \‘ {200-2P-1 & 200-UP-1)

200 East Area Groundwater
(200-PO-1 & 200-8p-5)

Regulatory
« Attained Inner Area
« [} Plutonium Contaminated Soil Sites Legacy Burial Grounds (200-SW-2)
(200-PW-1/3/6 & 200-CW-5) [ Deep Vadose Zone Waste Sites (200-DV-1

I 200 west waste Sites (200-WA-1 & 200-8C-1) v [ Approved Waste Disposal Sites
e e
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+ REDOX Canyon {200-CR-1) _ wm EiWeste Disposal Fecliity
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Below Hanford: A Complex Catastrophe
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