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1.0 INTRODUCTION

Hanford Site activities since the end of the 1980°s have focused on environmental restoration. An
integral pant of this, as well as any remediation effort, is accurate characterization of site
geohydrologic conditions. __is document addresse« the peologic characteristics of the Ringold
Formation and presents a compilation of Ringold 1 ition geologic inf tion for the Hanford Site
and much of the surrounding arca.

Four main aquifer systems exist within the rocks and sediments underlying the Hanford Site

(DOE 1988, Delaney et al. 1991). The three lowest systems are sitvated within the basalts of the
Columbia River Basalt Group (CRBG). The uppermost aquifer system, commonly referred to as the
suprabasalt or unconfined aquifer (DOE 1988; Connelly et al. 1992a, 1992b; Reidel et al. 1992;
Lindsey et al, 1994a), occurs in the sediments overlying the CRBG. The principal stratigraphic unit
within the suprabasalt aquifer is the Ringold Formation. At most locations on the Hanford Site, the
top of the unconfined aquifer lics at or near the top of the Ringoid Formation. Other units
comprising the uppermost parts of the unconfined aquifer arc the redefined Plio-Pleistocene unit and
the flanford formation (DOE 1988; Connelly et al. 1992a, 1992b; Lindsey et al. 1994a, 1994b).

2.0 SETTING

The Wanford Site is situated ir 1t of south-central Washington referred to as the Columbia Basin.
The . lumbia Basin is an intermontane basin situated between the Cascade Range on the west,
Okanogan Highlands to the north, Rocky Mountains 10 the east, and the Blue Mountains anticlinorium
10 the south (DOE 1988) (Figure 1). The physiography of the Hanford Site is dominated by the
low-relicf plains of the Central Plains physiographic region and anticlinal ridges of the Yakima Folds
physiographic region (DOE 1988). Surface topography at the Hanford Sitc is the result of

(1) Neogene-aged uplift of anticlinal ridges (DOE 1988, Reidel et al. 1994), (2) Pleistocene
cataclysmic flooding (Baker et al. 1991), (3) Holocene eolian activily, and (4) landsliding.

2.1 STRUCTURAL GEOLOGY

The Columbia Basin is divided into three geologic subprovinces, the Yakima Fold Belt, Palouse
Slope, and Blue Mountains (Figure 1) (DOE 1988). The Hanford Site (Figurc 2) is located in the
eastern Yakima Fold Belt, within the Pasco Basin (Grollier and Bingham 1978, Myers et al. 1979,
Fecht ct al. 1987, Smith et al. 1989, Tolan et al. 1989). The Yakima Fold Belt is characterized by a
scries of segmented, narrow, asymmetric, cast-west trending anticlines that have wavelengths between
5 and 32 km (3.1 and 19.9 mi) and amplitudes commonly less than 1 km (0.62 mi) (Reidel 1984;
Reidel et al. 1989, 1994). The northern limbs of these anticlines generally dip steeply to the north.
are vertical, or even overturned. The southern limbs generally dip at relatively shallow angles to the
south. Thrust and high-angle reversc faults with fault planes that generally parallel fold axial trends
commonly are found on the north sides of these anticlines.
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Facies association Il displays (1) sandy bedforms consisting of lenticular planar (Sp) and trough (St)
cross-bedded sand overlying scoured bases (Se), (2) sandy bedforms consisting of tabular sheets and
lenses of plane-laminated (Sh) to ripple cross-laminated (Sr) sand, (3) massive bedded fine-grained
sand and silty sand (Sm), and (4) interstratified plane- and ripple-laminated silt and sand (Fl)
(Figure 8). Deposits comprising the association commonly combine to f ¢ el-fill sequences 1
to 5 m {3.3 10 16.4 f1) thick and up to 100 m (328 ft) across. These channel-fill sequences usually
are stacked together to form sand bodies that are up to 30 m (98 ft) thick and 0.5 km (0.3 mi) or
more across (Figure 9). Typical thickness-to-width ratios for these sand bodies are approximately
1:100.

Facies association |l is interpreted to have been deposited in a sandy bedload-dominated fluvial system
such as outlined by Cant and Walker (1976), Walker and Cant (1984), and Collins (1986). The
thickness-to-width ratios of the sand bodies indicate low-sinuosity channels similar to those outlined
by Galloway (1985b). Avulsion and channel abandonment are recorded by fining upward transitions
from this facies association to facies association Il1.

4.3 FACIES ASSOCIATION ™

Facies association Il is divided into threc end members (1lla, IlIb, Illc) (Table 2), which grade into
each other. The coarsest (1lla) consists of sheets of slightly mottled and bioturbated, brown to light
gray laminated sand and silt (Sr, Sh, Fl). Facies association lllc consists of green to black,
unstratified, crumbly weather  silt and clay displaying angular blocky peds, soil slickensides, and
cohesive clay-rich lumps. Facies assoc  on = displays features intermediate between [1la and lllc.
Calcium carbonate is rare in facies association Hfa, while stage 1 and Il calcium carbonate of
Machette (1985) is found in facies association [{lb. Stage U}, IV, and occasionally V calcium
carbonate may be found in facies association Illc. Silica cement also is occasionally found in facies
association lllc. Red-brown, massive, fine- to coarse-grained quartzo-feldspathic to slightly basaltic
sand occasionally is also found in the association.

Facies association Il formed in a floodplain-overbank environment where pedogenic alteration
occurred. Facies association Hla was deposited as crevasse splays in proximal overbank areas such as
discussed in Bown and Kraus (1987), Kraus (1987), and Kraus and Bown (1988). Evidence of
paleosols similar to that described by Collinson (1986), Kraus and Bown (1988), Miall (1978, 1985),
and Retallick (1986, 1988) is seen in 11lb, which formed on the floodplain and subaerial surfaces that
rarely, if ever, were submerged. The calcium carbonate-rich and silica-rich deposits of facies
association Illc are calcic and silicic palcosols.

4.4 FACIES ASSOCIATION 1V

Stratified clay, silt. and sand divided into two cnd members (IVa and 1Vb) comprise facics association
IV (Table 2). Laterally continuous, white diatomaceous clay gradationally overlain by gray, tan, and
brown, laminated sandy silt (F1) (Figure 10) dominates IVa. Facies association 1Va grades upwards
into gray. lan, and brown, plane cross-bedded sand (Sp); ripple cross-laminated sand (Sr). normally
graded sand (Sg); and | ated sand, silt, and clay (Fl, Fsc) of 1Vb (Figures 11 and 12). Locally,
facies association [Vb has primary bedding dips of 5° 10 10° (Figurc 11). Bedding is dominated by
sheet geometries continuous across tens to hundreds of meters of outcrop. Overall, strata comprising
facies association IV form laterally continuous { > 30 km across), coarsening upward sequences up (o
40 m thick (Figures 11 and 12). Where the facies association has been encountered in the subsurface,
gray to blue-gray colors predominate.
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APPENDIX A
MEASURED SECTIONS FROM OUTCROPS
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EXPLANATION OF SYMBOLS AND ABBREVIATIONS USED ON
CORE GEOLOGIC LOGS

Grain Size Scale, indicates dominant grain size
1erseeg

LY

\ boulder gravel
cobbls gravel
pebble gravel
cosrse-grained sand
medium-grained sand
fine-grained sand
s

clay
Vertical scale i In feet betow ground surfece
W Structures snd Subordinste Lithologiea
i .S.\.‘\ normally graded
WANNWL ¢ scale planer cross-bedding

—=th-e —% ripple cross-lamination

=" plem ing
;& root and burow trace fossie
y{ ¢ 5ol pecs and sickensides
T T caloum carbonate
== sy
- i'c sl
P and clay r up clasls
L)
o®3 ® pebbly
o -~
& pebbly to cabbly
e L% basar
[
Abbreviations
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wh - white; gy - gray, 7d - red, bn - brown, of - okive, tn - tan, bk - black_ Fe - iron steins, 1p - NP up clasts; R - ight; dic - dark; hd
- hard; gn - gteen; weath - westhered; bs't - besaft, org - organic detris; R - reversed magnetic polenty; N - normal magnetic
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