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Mud Creek fault—We propose another new fault based on a change in elevation of
the top of the basalt, which drops to below sea level (Bush and others, 1973) on the
south side of the fault. Relief on this probable fault in the Lowden quadrangle west of
the College Place quadrangle is over 200 ft.

The Walla Walla and College Place 1:24,000-scale quadrangles are located in and near

T8N the center of the Walla Walla basin. The most extensive geologic reports for the area

T7N include “Geology and ground-water resources of the Walla Walla River basin, Wash-
ington-Oregon” by Newcomb (1965) and two reports by Kennedy/Jenks Consultants
(2003, 2004) on subsurface geology of a portion of the quadrangles. The quadrangles
were mapped in 2005 and 2006 by Robert Derkey and Dale Stradling. Kevin Lindsey
and Terry Tolan of Kennedy/Jenks Consultants are included as authors for contribut-
ing their extensive knowledge of the subsurface geology of the area, which was incor-
porated into this report.
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DESCRIPTION OF MAP UNITS

Quaternary Deposits

Alluvium (Holocene)—Discontinuous, unconsolidated deposits of clay,
silt, fine sand, and gravel found in and adjacent to stream channels and on
the flood plain adjacent to streams on the valley floor; primarily reworked,
locally derived loess and flood deposits. Local occurrences of gravel are
differentiated from Miocene and Pliocene conglomerate by the absence of
weathered basalt clasts, presence of clay matrix, and cementation
(Kennedy/Jenks Consultants, 2003, 2004). Contacts between these depos-
its and the parent materials are rarely exposed.

Qa

GEOLOGY AND GEOMORPHOLOGY

Miocene Columbia River Basalt Group is the oldest exposed rock in the quadrangles.
It is overlain by Miocene—Pliocene clastic deposits, which in turn are overlain by
Quaternary deposits. The lower of two Miocene—Pliocene clastic sediment units is
predominantly fine grained and is known only from water well logs. Thickness distri- ) ) ) )
bution of the lower unit appears to be controlled by faulting in the two quadrangles. Qfsip Touchet beds (Pleistocene)—Glacial slackwater flood deposits, consist-
Exposures of the upper unit are limited to two gravel pits. We suggest that the ing of two types: an older sequence with subtle rhythmic bedding and a
Miocene—Pliocene sediments represent deposits shed from the rising Blue Mountains younger sequence that contains conspicuous rhythmic bedding. The older
to the southeast of the quadrangles. Fine-grained clastic deposits that predominated in Qfsti | sequence is predominantly light gray or tan to white sand with minor silt,
the earlier stages of uplift were followed by deposition of coarser clastic material clay, and sparse pebbles and some local, ice-rafted gravel indicating
(conglomerate) from continued uplift. subaqueous to aqueous origin. It exhibits faint rhythmic bedding when
The majority of sediments exposed in the two quadrangles are Quaternary— observed from a distance under low-angle light conditions and higher
loess, slackwater flood sediments or Touchet beds (Flint, 1938), and alluvium. Cross (spring) moisture conditions. The younger sequence consists of well strati-
sections generated from contours of subsurface units in the Kennedy/Jenks reports fied, normally graded, fine- to medium-grained felsic to basaltic sand at the
(2003, 2004), however, demonstrate that the thickness of the Quaternary units is small base, grading upward to felsic silt. Rhythmically bedded Touchet beds
relative to the underlying Miocene and Pliocene units. exhibit soft sediment deformation features. Individual beds range from a
We have divided the quadrangles into geomorphic units that we call rolling hills, few centimeters to 1 m (3 ft) thick (Waitt, 1985). Remnant buttes in Mill
terraces, and modern valleys. The rolling hills are found in the north-central, northeast Creek valley are rhythmically bedded Touchet beds; north of Mill Creek
corner, and east-central areas of the quadrangle. The terraces are found in the gently Valley, well-bedded deposits overlie massive-appearing Touchet beds and
west-sloping area immediately north of Mill Creek valley, the area east and southeast are sometimes draped over hilltops of older deposits. Up to 2 m (7 ft) of
of the City of Walla Walla, and isolated hills surrounded by the stream valleys that loess mantles most of the Touchet beds; however, because it is inconsis-
_ . 2 : Z - : - i occur west and southwest of Walla Walla. The modern valleys consist of the active tently distributed and thin, it is not mapped separately. Cross-cutting clastic
< A SRS ‘ : i : 7 7> oA\ gt (_ Haad : (€ j _ ' - AN RN <ff . Y iaY NS & _ flood plains of the Walla Walla River and its tributaries. The deposits underlying the dikes are common (Fecht and others, 1999) in roadcuts of Touchet beds in
B 4w 9 =S I : S s bk £3 : _ (R e ‘ g4 rolling hills and terraces are different in different parts of each unit. Consequently, we the two quadrangles. Unit Qfsy indicates Touchet beds underlying the
) : : ' —— ' i ( / ’ have avoided suggesting any genesis for these two units. We feel the extent of our older, more dissected rolling hills, and unit Qfsy is Touchet beds underly-
B : , = ‘ — NS e : _ / mapping throughout the area is insufficient for any genetic interpretations. The rolling ing the younger, less dissected terraces.
626" E 3 ] ) . = 2 il = AN XD — < 4 ' = / ) ] \diod): A { ' hills and terraces are quite evident when traveling through the two quadrangles.

- { = . S 7 ' P ' ) | 1 To delineate the approximate extent of the rolling hills and terraces, we have Qly
designated the underlying deposits with numeric subscripts on the unit symbols. The
subscript “1” indicates that the geologic unit is in the rolling hills (unit Qfs; or Qly).
Polygons containing unit symbols with a subscript ‘2’ are part of the terraces (unit
Qfstp and Ql,). Colors depicting the geologic units in the rolling hills on the map are
also slightly darker colored than their counterpart in the terraces.

Loess (Pleistocene)—Silt, clay, and fine sand; tan to light brown in
roadcuts and related exposures; massive to poorly stratified silt and very

fine sand (Busacca and McDonald, 1994; Baker and others, 1991); brown
- to dark brown on plowed fields. The only loess included on the map under-
lies the Touchet beds. Loess that mantles Touchet beds (generally, less than
2 m or 7 ft) was mapped as Touchet beds. Pedogenic calcium carbonate

500" . | 500" Loess was deposited fairly continuously throughout much of the Pleistocene as occurs at multiple horizons in large roadcut_s. Thlf:kn_ess of the loess ranges
L windblown dust across treeless areas south of the glacial front. An older loess ILZ";IZZ?UETISO: z?s';te(c':lee(;’vr(;(:ﬂqnb' ﬁ?l??a:]) dngrgtll'?di'scz’:ge;;oszzgﬂd?:y'tﬁg
/_/— :' sequence (unit Ql) underlies the rolling hills in the northeast and eastern parts of the ounger 'Iess dissected terracesg ' Ql2 ying
_ /iu = Walla Walla map area. We believe the younger loess sequence (unit Ql,) is a terrace younger, '
// l{;& developed over portions of the older loess sequence. . . .
% ¢ B Slackwater flood deposits called ‘Touchet beds’ were deposited intermittently Miocene and Pliocene Deposits
LR 3 Sl near the end of the Pleistocene when catastrophic floodwaters ponded behind Wallula Conglomerate (Miocene—Pliocene)—Consists of a sequence of variably
_dﬁm S i °(J'ﬂ ( l | N : Ay : J Gap (Waitt, 1985), which is immediately downstream of the confluence of the Walla Mfcg cemented sandy gravel with a muddy to sandy, silicic to calcic matrix that
/./:ﬁ- 1'1-'—4|r.ﬁ|_“ '- =] Jg f BRI % ek il : , o g Walla River with the Columbia River. Two types of Touchet beds are recognized in the underlies much of the Walla Walla basin. Clasts are predominantly basaltic
/}g/u o :,',.& e ? J : 5’3 : s two quadrangles—an older sequence with subtle rhythmic bedding and a younger in composition and are well rounded. This conglomerate is differentiated
@ & A,,_K. ' 30T i « : / f , A el > 2 : s 7 sequence with conspicuous rhythmic bedding. The differgnce between the _twq t_ypes from younger Quatern_ary alluvium grgvels b)_/ the presence of weathered
/ }T//F,% = =N \ =1 Al T : el i R ]\ Wk N o s L 3 7 o Oy of Touchet beds appears to be the presence or absence of silt at the top of an individual basalt clasts, clay matrix, and cementation, which are absent in the younger
> ”\/JM : N % : : - y i A : = Kinrira STagen 2 umpi ey ; _— bed; silt at the top of each bed delineates their rhythmic nature. gravels.
= a s = ==0er e ! - :'_ , i : r I 21 It ] 2y Vi~ L = Where the older, subtly rhythmic Touchet beds occur exclusive of the conspicu-
i L ~ i 1 o i O

ously rhythmic Touchet beds, they have been mapped separately (unit Qfsi;). This
corresponds to the rolling hills of the north central and northwest parts of the Walla
Walla map area. The Touchet beds underlying most of the terraces are the younger,
conspicuously rhythmic beds. The younger Touchet beds form most of the extensive
terrace area north of the valley of Mill Creek and the erosional remnants in the valleys
Bennington of Mill Creek and the Walla Walla River. In the western part of the Walla Walla map

Lake area, erosion has dissected portions of the terraces exposing the older, subtly rhythmic

L Touchet beds. Limited exposures precluded mapping the two types of Touchet beds
separately in the terraces. The younger sequence is also draped over hills of the older
sequence, notably along Ireland Road near the western edge of the College Place
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Fine-grained sediments (Miocene—Pliocene)(cross sections only)—Well

- drillers describe this unit as silt, sandy silt, sandy mud, and blue, green, and
yellow clay. In the Oregon part of the basin, sandy and even gravelly
intervals are present locally in these fine strata (Kennedy/Jenks
Consultants, 2003). This unit varies in thickness over short distances,
which may be due to faulting or rapid facies changes, perhaps as clastic
debris was shed from the nearby Blue Mountains. The contact between the
conglomerate and fine-grained sediments is probably not a single, continu-
ous surface, but rather a series of interfingering conglomeratic and fine-
grained sediments.

quadrangle. . R
Touchet beds occur to an altitude of 1100 to 1200 ft (335-366 m) in the Walla - Frenchman Springs Member of the Wanapum Basalt, Columbia River
Walla Valley and are of variable thickness due to deposition on an irregular paleosur- Basalt Group (middle Miocene)—Three small exposures of basalt in the

northwest corner of the College Place quadrangle are the chemical type of
the Frenchman Springs Member and probably either Sentinel Gap or Silver
Falls flows (Steve Riedel, Pacific Northwest National Laboratory, written

face (Newcomb, 1965; Kennedy/Jenks Consultants, 2004). In the many roadcuts we
examined, we did not identify any slackwater deposits in the loess, nor did we identify
any loess interbedded with Touchet beds. We suggest that the loess and Touchet beds

were deposited with little overlap. commun., 2006).
_ A thin veneer of post-flooding loess, ranging from 0 to 6 ft (0—2 m) in thickness,
i overlies the Touchet beds. The amount was difficult to determine because exposures GEOLOGIC SYMBOLS
—L 2, are poor and limited to roadcuts. On plowed fields, loess is brown and the Touchet .
W . ) T . . ——— — —  Contact—dashed where inferred
\ \ beds are light gray; thus, we could dIS_tIf?gUISh extensn/_e areas without loess cover t_hat
<&‘> I we mapped as Touchet beds. It was difficult to determine the amount of post-flooding ~ ----.... D Fault, unknown offset—dotted where concealed; queried where
J = =5 ' [ loess deposited on older loess because they are difficult to distinguish from each other. uncertain
; ‘6_& il . N g £ ? ] _ : . A o R 7‘?: ——/k We estimate that the_amount of post-flooding Ioess_ deposited on older loess is similar *7 ..... svncline—dotted where concealed: queried where uncertain
/r” 5o Z 5 ! [ y : - el S ; Ll : ikl e y ) to the amount deposited on the Touchet beds, that is, 0 to 6 ft (0-2 m). Y — a
) (AL L afsp e | &° Geochemistry sample site
b\ STRUCTURE . o SR
e { A . _ . _ E Modlfle_d land—soil, sediment, or geologic material modified by
v DI Strike-slip faulting controls the geometry of the Walla Walla basin. Kennedy/Jenks excavation.
e Consultants (2004) reported that “previous geologic and hydrogeologic investigations
(Newcomb, 1965; Farooqui and Thoms, 1980; Foundation Sciences, Inc., 1980;
- Swanson and others, 1980; Schuster, 1994) have identified a number of faults and ACKNOWLEDGMENTS
2'30" | 230" folds within the project area”. The locations of faults identified or inferred by previous

This project was made possible by the U.S. Geological Survey National Geologic

investigators were slightly modified for this study and, in some cases, extended. All Mapping Program under Cooperative Agreement no. 05HQAGO085. Geochemical

faults are concealed and locations were based on changes in elevation of the top of the

5 . : e > ( : 5 y . 2 . S . analyses were performed at the Washington State University GeoAnalytical
\_ = = = \-. = = < - . . . . - .
) égq/rflace i 7 : - D L@ | - : ) gasa:]t, ggterr:mletd dfrorrr;.vxr/]ater- \{\;]ell ﬂiog.srh Trhe faﬁltlfng |rs tobnlaqure ;“E 1;,|v 'thk regatlr:]/e Laboratory. We appreciate the cooperation and assistance of many individuals during
L o/Toe B [ > . IR 8N i 2L JS - S : o?vrheafau?tii)nauise fc())'e::?e ; g:grl‘ngbegr;clf gf(SIgsu?es 2asstaof t%: t?/vo OL?adsr.anolez this project. Bruce Bjornstad, John Warinner, Elana Escalante, and Cathy Udenberg
A VALLEY 8 ( — : a § | A * Qa . _ S ; (Kenned /JenEs Copnsd ltants, 2004). A brief discussion of each structureqon the r%a provided information, copies of recent reports, air photos and (or) basemap materials.
T7N : T7N follows Y ' ' P Bob Carson, Kevin Pogue, Alan Busacca, and Steve Reidel provided information

116N based on their knowledge of the geology of the Walla Walla area and the Columbia
Walla Walla syncline—Based on a top-of-basalt map produced from water well logs, Basin in general. Bob Carson and Kevin Pogue reviewed the map and provided
Newcomb (1965) postulated a broad syncline, which he named the Walla Walla helpful suggestions for improvement.

syncline. Additional depth-to-basalt data of Kennedy/Jenks Consultants (2003, 2004)
suggest that rather than a broad syncline, faulting may be the reason for the postulated
syncline. The syncline axis shown on the geologic map is that of Newcomb (1965).

T6N

REFERENCES

Baker, V. R.; Bjornstad, B. N.; Busacca, A. J.; Fecht, K. R.; Kiver, E. P.; Moody, U. L.; Rigby,

Cottonwood Creek fault—This fault was originally mapped by Swanson and others

; 1l
“\Vajley Chapel 1
a =~ 678 Ceml‘!-‘]:

(1980), based on observed offset in basalt southeast of the map area at the headwaters
of Cottonwood Creek. Vertical offset is unknown, but could range from 100 ft to more
than 200 ft down to the northeast (Kennedy/Jenks Consultants, 2004). Our contouring
suggests that offset could be in excess of 300 ft near the southwest corner of the Walla
Walla quadrangle.

Promontory Point fault—Clive F. Kienle, Jr., (Foundation Sciences, Inc., 1980, p.
41) described the Promontory Point fault as a right-lateral oblique-slip fault with at
least 250 ft of apparent stratigraphic offset (down to the south) southeast of the map
area in the foothills of the Blue Mountains (Kennedy/Jenks Consultants, 2004). The
trend is similar to that of the Cottonwood Creek fault. Our contouring suggests the
offset could be that great along a portion of its length.

Prospect Point fault—The trend of this fault is similar to the trend of the Cottonwood
Creek and Promontory Point faults. Apparent offset is down to the southwest. Based
on field relations, Kienle (Foundation Sciences, Inc., 1980) inferred that the Prospect
Point fault is a right-lateral oblique-slip fault like the Promontory Point fault. Swanson
and others (1980) and Schuster (1994) believed stratigraphic offset across this fault to
be greater than 100 to 200 ft.

Mill Creek fault—The name “Mill Creek fault” is here applied to a possible east-
west-trending fault along the southern side of the Mill Creek valley. Truncated spur-
like features on the south side of Mill Creek that form the contact between loess and
the stream valley are suggestive of a fault; however, depth to basalt in wells in the
vicinity of the suggested fault does not indicate much, if any, displacement. Kienle
(Foundation Sciences, Inc., 1980) inferred a displacement on the order of 50 to 100 ft,
which could be hard to identify from the approximate location of water wells.

Berney fault—A pronounced drop in top of basalt indicates that there is a relatively
sharp, 200 to 300 ft drop (down to the west) in elevation from the east to west side
of this fault. Inferred faults southwest of the initially identified Berney fault
(Kennedy/Jenks Consultants, 2004) were added due to similar elevation decreases and
are labeled “Berney Fault(?)”. The orientation of these faults is consistent with an

J. G,; Stradling, D. F.; Tallman, A. M., 1991, Quaternary geology of the Columbia Plateau.
In Morrison, R. B., editor, Quaternary nonglacial geology— Conterminous U.S.:
Geological Society of America DNAG Geology of North America, v. K-2, p. 215-250.

Busacca, A. J.; McDonald, E. V., 1994, Regional sedimentation of late Quaternary loess on the
Columbia Plateau—Sediment source areas and loess distribution patterns. In Lasmanis,
Raymond; Cheney, E. S., convenors, Regional geology of Washington State: Washington
Division of Geology and Earth Resources Bulletin 80, p. 181-190.

Bush, J. H., Jr; Morton, J. A.; Anderson, J. V.; Croshy, J. W., IlI; Siems, B. A., 1973,
Test-observation well near Walla Walla, Washington—Description, stratigraphic relation-
ships and preliminary results: Washington State University College of Engineering
Research Division Research Report 73/15-66, 1 v.

Farooqui, S. M., Thoms, R. E., 1980, Geologic evaluation of selected faults and lineaments,
Pasco and Walla Walla basins, Washington: Shannon and Wilson, Inc. [under contract to]
Washington Public Power Supply System, Inc., 1 v.

Fecht, K. R.; Lindsey, K. A.; Bjornstad, B. N.; Horton, D. G.; Last, G. V.; Reidel S. P., 1999,
Clastic injection dikes of the Pasco basin and vicinity: Bechtel Hanford, Inc. [under
contract to] U.S. Department of Energy, Office of Environmental Restoration, 1 CD-ROM.

Flint, R. F., 1938, Origin of the Cheney—Palouse scabland tract, Washington: Geological
Society of America Bulletin, v. 49, no. 3, p. 461-523.

Foundation Sciences, Inc., 1980, Geologic reconnaissance of parts of the Walla Walla and
Pullman, Washington, and Pendleton, Oregon 1° by 2° AMS quadrangles: Foundation
Sciences, Inc. [under contract to ] U.S. Army Corps of Engineers [Seattle, Wash.], 83 p., 3
plates.

Johnson, D. M.; Hooper, P. R.; Conrey, R. M., 1999, XRF analysis of rocks and minerals for
major and trace elements on a single low dilution Li-tetraborate fused bead: Advances in
X-ray Analysis, v. 41, p. 843-867.

Kennedy/Jenks Consultants, 2003, Candidate SASR sites hydrogeology, Walla Walla Basin
shallow aquifer recharge: Kennedy/Jenks Consultants [under contract to] Walla Walla
Watershed Alliance, 1 v.

Kennedy/Jenks Consultants, 2004, Hydrogeologic assessment of the Mill Creek and
Yellowhawk Creek areas, Walla Walla County, Washington: Kennedy/Jenks Consultants

46°00'00" L2 1 S ~46°0000" origin as a secondary shear associated with the dextral oblique-slip Promontory Point, [under contract to] Walla Walla Watershed Alliance, 1 v.
118°30'00” R34W R35W 20'00" 17'30" 118°15'00" Ml" Creek, Prospect POInt, and COttonWOOd Creek faultS (Kennedy/Jenks Newcomb‘ R. C', 1965, Geo|ogy and ground_water resources of the Walla Walla River basin,
Consultants, 2004). If the Berney fault is offset by the Promontory Point and Washington-Oregon: Washington Division of Water Resources Water-Supply Bulletin 21,
Table 1. Geochemical analyses of four samples from the College Place and Walla Walla area were performed at the Washington State University GeoAnalytical Cottonwood Creek faults, the right-lateral offset is in the range of 5000 to 10,000 ft for 151 p., 4 plates.
A A/ Lab. Instrumental precision is described in Johnson and others (1999). Total Fe is expressed as FeO. Only sample WW16 is from within the map area. WW11 and each fault. Newcomb, R. C., 1970, Tectonic structure of the main part of the basalt of the Columbia River
SOUTH - NORTH WW14 were collected just north of the Collegg Place qgadrangle in the Hadley quadrangle. WW39 was collected gbout 2000 ft east of the Walla Walla quadrang!e College Place fault—This fault, originally called the “College Place Flexure” by Group_, W‘_'atshington, Oregon, and Idaho: U.S. Geological Survey Miscellaneous Geologic
000 — 'nZ: -‘E 1000 |n. the Buroker quadrangle. Latitude and longitude are included for each sample. All samples are Frenchman Springs Member of the Wanapum Basalt, Columbia Newcomb (1965), is a ground-water barrier in the Walla Walla area. Newcomb (1970) Investigations Map 1-587, 1 sheet, scale 1:500,000.
900 '5 ¥ = c’i n_; % 900 river Basal Sroup. changed his interpretation of this structure from a flexural fold to a fault. Apparent Schuster, J. E., compiler, 1994, Geologic map of the Walla Walla 1:100,000 quadrangle,
800 ?.;}E’ 5 = E = 5 600 MAJOR ELEMENTS—UNNORMALIZED (in weight percent) stratigraphic offset was estimated by Kienle (Foundation Sciences, Inc., 1980) to be \{\éaShlzgt:)E;;WaShmgton Division of Geology and Earth Resources Open File Report 94-3,
— o = k=] © > . .
S g s = £ 3 stz 5 Qs Sample  Latitude  Longitude Sio; Tio,  ALO; FeO* MnO  MgO  CaO NaO KO  POs sum 100 to 200 ft. . P DpA Wt T L Camo V. £« Gardner. 1. N« Hela. R .- Price. §. M- Reidel. S
q-s = s Y. —~~ 0  ~_ Q& @~ T~ 4 a4y . . . . . wanson, D. A.; Wright, T. L.; Camp, V. E.; Gardner, J. N.; Helz, R. T.; Price, S. M.; Reidel, S.
700 e\ ey = Qg = 700 WWI1 461274028  -118.4738278 50.86 3.082 1304 1375 0218 384 8.38 291 1.22 0.607 97.91 Pedigo fault—We included a new fault to account for a rapid change in elevation of P- Ross M. E 3980 ReconnaiF;sance eologiic man of the Columbia River Basalt Grou
e0-{ T TR e e e N 600 WWI14 461347750 -1184904917 5112 3062 1292 1402 0226 411 824 294 126 0610 9851 the top of the basalt surface north of and parallel to the College Place fault. Offset is uliman and Walla V . outheast Weshi ' :
e e e : -ilo. : . : : : : : : : : : r . ) Pullman and Walla Walla quadrangles, southeast Washington and adjacent Idaho: U.S.
8500 — 500 8 WW16 461230778 -1184620361  51.07 3.011 1296 1368 0211 397 824 272 135 0611 97.84 about 150 ft. The fault occurs at the transition from rhythmically bedded Touchet beds Geological Survey Miscellaneous Geologic Investigations Map 1-1139, 2 sheets, scale
c 400 — 400 = WW39  46.0449639  -118.2430417 53.85 3117 1418 902 0171 373 8.75 297 1.48 0.607 97.89 of the gently west-sloping younger terrace to massive bedded Touchet beds of the 1:250,000.
'8 300 — 300 '8 TRACE ELEMENTS (in parts per million older ro”'"g hills terr_aF:e. We SUQQESt that there could have been movement _o_n this Waitt, R. B., Jr., 1985, Case for periodic, colossal jokulhlaups from Pleistocene glacial Lake
= = (in parts p )
2 00 00 S Samol Latitud —— N o s v Ba o s o v o e cu zn e o T e fault following deposition of massive-bedded Touchet beds and before deposition of Missoula: Geological Society of America Bulletin, v. 96, no. 10, p. 1271-1286.
o o ampre atitude ongitude Lor ¢ a r r a _tu 4n a_ e rhythmically bedded Touchet beds.
100 — 100 Ww1l 46.1274028  -118.4738278 20 22 38 447 636 23 322 203 44 155 22 23 147 4 29 63 0 37
0 - 0 Ww14 46.1347750  -118.4904917 20 22 38 433 602 30 316 204 44 162 20 22 141 5 29 62 1 36
-100 ' -100 WW16 461230778 -1184629361 19 22 37 428 630 39 324 202 45 165 22 24 140 5 27 65 1 33
200 200 WW39 46.0449639  -118.2430417 24 45 40 425 1149 38 376 211 48 164 24 30 155 3 27 65 0 38
-300 vertical exaggeration 4x ~300
B BI
SOUTH o NORTH - =
< > x -
10 - ¢ § : . : : €010gIC Viap O € LOllege Flace an alla Vwalla /.o-minute Quadrangies,
o> .E & 5 > O
1000 4 812 pd © g o 1000
S8 E O Z — = =
- 3 = =)
= w0 |7 ¢ e % o L. B o oy 00 2 Walla Walla County Washington, and Umatilla County, Oregon
] 7 : ' ] ) ) )
£ 700 - 700 £
S 600 600 S
© ©
S 500 — 500 > - - -
[<5] [«5)
& 400 400 I by Robert E. Derkey, Dale F. Stradling, Kevin A. Lindsey, and Terry L. Tolan
300 300
200 200
100 100 June 2006
vertical exaggeration 4x 0
SCALE 1:24,000
C C’ 1 05 0 1MILE
SOUTH - . NORTH 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET
_ x 4 H = || || — ]
1400 18 3 E < 1400 1 0.5 0 1 KILOMETER
o= = 3 . _—
. 1200 4 © \é § = = Qfst2 | 1200 = Lambert conformal conic projection contour interval 10 feet
@ o 5 7 A —— e S St S S S > North American Datum of 1927; to place on North American Datum
£ o4 Qe . g ¥ e g 100 £ of 1983, move the projection lines 16 meters north and
P 1000 g ’ h b hai ick 16° Disclaimer: This product is provided ‘as is” without warranty of any kind, either expressed or implied, including, but
= e} 83 meters east as shown by 9@55 air corner t'(_: S R not limited to, the implied warranties of merchantability and fitness for a particular use. The Washington Department
s 900 8 Base map 'from scanned and rectified U.S. Geological Survey 2 of Natural Resources and the authors of this product will not be liable to the user of this product for any activity
E 800 ﬁ‘ 7.5-minute College Place and Walla Walla quadrangles, 1978 £ § involving the product with respect to the following: (a) lost profits, lost savings, or any other consequential damages;
w Shaded relief generated from U.S. Geological Survey 10-meter % o (b) the fitness of the product for a particular purpose; or (c) use of the product or results obtained from use of the
700 digital elevation model; vertical exaggeration 4x g /5 produc_t. This product is considered to be exempt frqm the Geologist Licensing Act [RCW 18.220.190 (4)] because it is
600 Digital cartography by Charles G. Caruthers gEeotlﬁgRlcal research conducted by the State of Washington, Department of Natural Resources, Division of Geology and
500 Editing and production by Jaretta M. Roloff "TECLINATION. 2006, arth Resources.

vertical exaggeration 4x





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


