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W-A‘TER RESOURCES DEPARTMENT

MEMO ;7/// ,2007

TO: ‘Application G- /7/ ?0

FROM: GW:

eviewer’s Name)

SUBJECT: Scenic Waterway Interference Evaluation

YES
_/ The source of appropriation is within or above a Scenic Waterway
NO

YE
/ Use the Scenic Waterway condition (Condition 7J)
NO

Per ORS 390.835, the Ground Water Section is able to calculate ground water
mterference with surface water that contributes to a Scenic Waterway. The
caledlated interference is distributed below.

Per ORS 390.835, the Ground Water Section is unable to calculate ground water
interference with surface water that contributes to a scenic waterway; therefore,
the Department is unable to find that there is a preponderance of evidence
that the proposed use will measurably reduce the surface water flows
necessary to maintain the [ree-flowing character of a scenic waterway.

DISTRIBUTION OF INTERFERENCE

Calculate the percentage of consumptive use by month and fill in the table below. If interference cannot be
calculated, per criteria in 390.835, do not fill in the table but check the “unable’ option above,-thus
informing Water Rights that the Departiment is unable to make a Preponderance of Evidence finding.

Exercise of this permif is calculated to reduce monthly flows in - Scenic
Waterway by the following amounts expressed as a praportion of the consumptive use by
which surface water flow is reduced.
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PUBLIC INTEREST REVIEW FOR GROUND WATER APPLICATIONS

TO: Water Rights Section Date___ July 6, 2009
FROM: Ground Water/Hydrology Section Mare Norton

Reviewer's Name
SUBIJECT: Application G-__17190 Supersedes review of

Date of Review(s)

PUBLIC INTEREST PRESUMPTION: GROUNDWATER

OAR 690-310-130 (1) The Department shall presume that a proposed groundwater use will ensure the preservation of the public
welfare, safety and health as described in ORS 537.525. Department staff review ground water applications under OAR 690-310-140
to determine whether the presumption is established. OAR 690-310-140 allows the proposed use be modified or conditioned to meet
the presumption criteria. This review is based upon available information and agency policies in place at the time of evaluation.

A. GENERAL INFORMATION: Applicant’s Name: Knife River County:_ Linn

Al Applicant(s) seek(s) _0.89  cfsfrom __ 2 well(s) in the Willamette River Basin,

subbasin Quad Map:_ Harrisburg

A2, Proposed use: Industrial Seasonality: Year round
A3, Well and aquifer data (attach and number logs for existing wells; mark proposed wells as such under logid):
well Logid Applicant’s Proposed Proposed Location Location, metes and bounds, e.g.
& Well # Aquifer* Rate(cfs) (T/R-S QQ-Q) 2250' N, 1200'E fr NW cor S 36
1 LINNS56537 1 Alluvium 0.89 15S/04W-09 SE SW 2520' S, 680' W fr NE cor S 9
2 LINN56538 2 Alluvium 0.89 155/04W-09 SE SW 2670' S, 210" W fr NE cor S 9
3
4
S5
* Alluvium, CRB, Bedrock
| well [ First SWL SWL Well Seal Casing | Liner Perforations Well Draw | .o
Well | Elev | Water f bls Date Depth Interval Intervals | Intervals Or Screens Yield | Down Tvoe
frmsl | ft bls () ) (f) (1) (f) gm | @ P
1 302 18 4/28/05 132 0-100 | +1-112 | = 112-132 100 | ~—---- Air
2 302 15 5/6/05 140 0-100 | +1-116 | ~-—----- 116 - 136 100 | ~---- Air
Use data from application for proposed wells.
A4, Comments: See conceptual model discussion for more details on geology and ground water. See application G-15607.
Requested discharge rate is 400 gpm = 0.89 cfs.
A5. X Provisions of the Willamette River Basin rules relative to the development, classification and/or

management of ground water hydraulically connected to surface water [ | are, or [ are not, activated by this application.
(Not all basin rules contain such provisions.)

Comments: The wells develop water from a confined aquifer; therefore this portion of the rules do no apply.

A6. [] Well(s) # , , , , , tap(s) an aquifer limited by an administrative restriction.
Name of administrative area: _ NA
Comments:
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Application G-17190 continued Date July 6. 2009

B. GROUND WATER AVAILABILITY CONSIDERATIONS, OAR 690-310-130, 400-010, 410-0070

B1.

B2.

Based upon available data, I have determined that ground water* for the proposed use:

a.  []is over appropriated, [ is not over appropriated, or [_] cannot be determined to be over appropriated during any
period of the proposed use. * This finding is limited to the ground water portion of the over-appropriation
determination as prescribed in OAR 690-310-130;

b.  [] will not or [_] will likely be available in the amounts requested without injury to prior water rights. * This finding
is limited to the ground water portion of the injury determination as prescribed in OAR 690-310-130;

¢. L] will not or [] will likely to be available within the capacity of the ground water resource; or

d. [ will, if properly conditioned, avoid injury to existing ground water rights or to the ground water resource:
i. X The permit should contain condition #(s) __ 7B - Interference, 7N - Annual WL, 7P - Well Tag + large
monitoring and reporting with flow meters on all wells ;
ii. [] The permit should be conditioned as indicated in item 2 below.
iii. [X] The permit should contain special condition(s) as indicated in item 3 below;

a. [] Condition to allow ground water production from no deeper than ft. below land surface;

b. [] Condition to allow ground water production from no shallower than ft. below land surface;

c. [ Condition to allow ground water production only from the ground
water reservoir between approximately ft. and ft. below land surface;

d.  [[] Well reconstruction is necessary to accomplish one or more of the above conditions. The problems that are likely to
occur with this use and without reconstructing are cited below. Without reconstruction, I recommend withholding
issuance of the permit until evidence of well reconstruction is filed with the Department and approved by the Ground
Water Section.

Describe injury —as related to water availability— that is likely to occur without well reconstruction (interference w/
senior water rights, not within the capacity of the resource, etc):

B3. Ground water availability remarks: Special Condition: Any additional wells shall be continuously cased
and continuously sealed to a minimum depth of 100 feet below land surface. If during well construction, it becomes
apparent that the well can be constructed in a manor other than specified in the permit or needs to be compieted
deeper than 100 feet, the permittee can contact the Ground Water/Hvdrology to request a modification of the permit
condition. The permittee shall submit, in writing, a rough well log and a proposed construction design for approval
by the Department. The well construction condition can only be modified if the request is received and reviewed prior
to placement of any permanent casing and sealing material. If the well is constructed first and then the request made,

it shall not be granted. The new well depth/construction specifications that were approved will be incorporated into
the permit and any certificate issued for application G-17190.
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Application G-17190

continued

Date

July 6, 2009

C. GROUND WATER/SURFACE WATER CONSIDERATIONS, OAR 690-09-040

C1. 690-09-040 (1): Evaluation of aquifer confinement:

Well Aquifer or Proposed Aquifer Confined Unconfined
1 Alluvium X [ ]
2 Alluvium X ;
L] N
[] [ ]
| [ [ ]

Basis for aquifer confinement evaluation: _The wells are constructed to develop water from a deeper aquifer. The

water level rose above where it was encountered, but is below the level of the upper aquifer.

C2. 690-09-040 (2) (3): Evaluation of distance to, and hydraulic connection with, surface water sources. All wells located a
horizontal distance less than ¥ mile from a surface water source that produce water from an unconfined aquifer shall be
assumed to be hydraulically connected to the surface water source. Include in this table any streams located beyond one mile

that are evaluated for PSI.

Potential for

GW SwW . Hydraulicall
Well S;N Surface Water Name Elev Elev Dls(tg;l ce Cyonnected?y Su/t;ssts.uljrrllfgger.
ft msl ft msl YES NO ASSUMED YES NO
1 1 Willamette River 286 290 1275 X [0 [ [] X
2 1 | Willamette River 286 290 1540 | K [0 [ [l > |
[0 [ [ ]
— — —— E —
S A
I I (] L]
L [ [] ] [ ]
L] [ [ ] [ ] []

Basis for aquifer hydraulic connection evaluation: Ground water is developed from a confined aquifer; therefore, for
this section of the rule, potential for substantial interference is not assumed.

Water Availability Basin the well(s) are located within:__ WILLAMETTE R > COLUMBIA R - AB PERIWINKLE CR AT GAGE 14174

C3a. 690-09-040 (4): Evaluation of stream impacts for each well that has been determined or assumed to be hydraulically
connected and less than 1 mile from a surface water source. Limit evaluation to instream rights and minimum stream flows that
are pertinent to that surface water source, and not lower SW sources to which the stream under evaluation is tributary. Compare
the requested rate against the 1% of 80% natural flow for the pertinent Water Availability Basin (WAB). 1f Q is not distributed
by well, use full rate for each well. Any checked [X] box indicates the well is assumed to have the potential to cause PSI.

Instream | Instream Qw > 80% Qw > 1% Interference Potential
Well SW | Well< | Qw> Water Water 1% Natural of 80% @ 30 days for Subst.
# | vimile? | Scfs? | Right | RightQ | qurmo Flow Natural % 4 Interfer.
1D (cfs) ) (cfs) Flow? ) Assumed?
1 1 X [] | MF184A | 1750 ] 2540 [ ] <10% <]
2 1 [] || MF184A 1750 L 2540 || <10% L J
= = = = ]
| L] ] ] N
L] ] [ ] ] [ ]
[] [ ] [ ] [ ] [ ]
] = ] = w
— — — — =
[ [ ] [ ] [ ] [ ]
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Application G-17190 continued Date July 6, 2009

C3b. 690-09-040 (4): Evaluation of stream impacts by total appropriation for all wells determined or assumed to be hydraulically
connected and less than 1 mile from a surface water source. Complete only if Q is distributed among wells. Otherwise same
evaluation and limitations apply as in C3a above.

Instream | Instream Qw > 80% Qw> 1% Interference Potential
SW Qw > Water Water 1% Natural of 80% @ 30 days for Subst.
# 5 cfs? Right Right Q ISWR? Flow Natural %) Interfer.
| 1D (cfs) ) (cfs) Flow? Assumed?
L L [] [
[ L [] L]
L] [] [] [
[] L L] [

Comments: Since the review for G-15607, the Department's knowledge of the hydrogeology of the Willamette
Aquifer has improved. Even with relatively thick confining layers, pumping from lower aquifers in the alluvium has
impacts on the shallower aquifers that are directly connected to the river. The impact of pumping well #1 on the
Willamette River will be less than 40 gpm.

C4a. 690-09-040 (5): Estimated impacts on hydraulically connected surface water sources greater than one mile as a
percentage of the proposed pumping rate. Limit evaluation to the effects that will occur up to one year after pumping begins. This
table encompasses the considerations required by 09-040 (5)(a), (b), (c) and (d), which are not included on this form. Use
additional sheets if calculated flows from more than one WAB are required.

Non-Distributed Wells
Well  SW# Jan Feb  Mar Apr May Jun Jul Aug  Sep  Oct Nov Dec

% % % % % { % % | % % % ] % %

Well Q as CFS | B I

Interference CFS —L 1 —‘ L ‘L w

Distributed Wells
Well  SW# Jan Feb Mar Apr Ma Jun Jul Aug Sep  Oct Nov Dec

I % % Yo Y % % % % % Yo % Yo

Well Q as CFS

Interference CFS

% % Yo % % % % Yo Y% Yo % Y%

Well Q as CFS

Interference CFS

L % % % % % % % % % % % %

Well Q as CFS

Interference CFS

[ % % % % % % % % % % % %

Well Q as CFS

Interference CFS

L % % % % % % % % % % % %

Well Q as CFS

Interference CFS

| % % % % % % % % % % % %

Well Q as CFS

Interference CFS

(A) = Total Interf.

(B) =80 % Nat. Q

(C)=1%Nat, Q

D)= (A)>(C)

(E) = (A /B) x 100 Y% % Y Y Yo % % % % % % Y

(A) = total interference as CFS; (B) = WAB calculated natural flow at 80% exceed. as CFS; (C) = 1% of calculated natural flow at 80% exceed. as
CFS; (D)= highlight the checkmark for each month where (A) is greater than (C); (E) = total interference divided by 80% flow as percentage.
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Application G-17190 continued Date July 6, 2009

Basis for impact evaluation:

C4b.  690-09-040 (5) (b) The potential to impair or detrimentally affect the public interest is to be determined by the Water
Rights Section.

C5. [ If properly conditioned, the surface water source(s) can be adequately protected from interference, and/or ground water use
under this permit can be regulated if it is found to substantially interfere with surface water:

i. [ The permit should contain condition #(s)

ii. [] The permit should contain special condition(s) as indicated in “Remarks” below;

C6. SW /GW Remarks and Conditions

References Used:___See conceptual model discussion for more details.

Gannett and Caldwell, 1998, Geologic Framework of the Willamette Lowland Aquifer System, Oregon and Washington, USGS
Professional Paper 1424-A

Woodward, Gannett and Vaccaro, 1998, Hydrogeologic Framework of the Willamette Lowland Aquifer System, 'Oregon and
Washington, USGS Professional Paper 1424-B

Walton, William, 1962, Selected Analytical Methods for Well and Aquifer Evaluation, Bulletin 49, Illinois State Water
Resources.

Freeze and Cherry, 1979, Groundwater, Prentice-Hall. Inc.

Conion and Others, 2005, Ground-Water Hydrology of the Willamette Basin, Oregon, Scientific Report 2005-5168. USGS.
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Application G-17190 continued Date

July 6, 2009

D. WELL CONSTRUCTION, OAR 690-200

DI.

D2.

D3.

DA4.

Ds.

Well #: Logid:

THE WELL does not meet current well construction standards based upon:
review of the well log;
field inspection by

report of CWRE

|

other: (specify)

THE WELL construction deficiency:

constitutes a health threat under Division 200 rules;
commingles water from more than one ground water reservoir;
permits the loss of artesian head;

permits the de-watering of one or more ground water reservoirs;
other: (specify)

OoOdg

THE WELL construction deficiency is described as follows:

THE WELL a. [1 was, or [] was not constructed according to the standards in effect at the time of

original construction or most recent modification.

b. [] 1don't know if it met standards at the time of construction.

D6. [ ] Route to the Enforcement Section. I recommend withholding issuance of the permit until evidence of well reconstruction

is filed with the Department and approved by the Enforcement Section and the Ground Water Section.

THIS SECTION TO BE COMPLETED BY ENFORCEMENT PERSONNEL

D7. [] Well construction deficiency has been corrected by the following actions:

, 200

(Enforcement Section Signature)

D8. [] Route to Water Rights Section (attach well reconstruction logs to this page).
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Application G-17190 continued Date July 6. 2009

Water Availability Analysis
Detailed Reports

WILLAMETTE R > COLUMBIA R - AB PERIWINKLE CR AT GAGE 14174
WILLAMETTE BASIN

Water Availability as of 7/6/2009

. 80% v
Watershed 1D #: 30200321 Exceedance Level l |
Date: 7/6/2009 Time: 1:43 PM

Water Availability Calculation | Consumptive Uses and Storages

Instream Flow Requirements | Reservations l Water Rights

Watershed Characteristics

Water Availability Calculation

Monthly Streamflows in Cubic Feet per Second
Storage at 50% Exceedance in Acre-Feet

: Natural Consumptive Uses Expected Reserved Instream Flow| Net Wate
Stream Flo and Storages Stream Flo Stream Flo Requirement Available

JAN 10,100.00 1,330.00 8,770.00 0.00 1,750.00 7,020.00
FEB 11,600.00 4,250.00 7,350.00 0.00 1,750.00 5,600.00
MAR 11,000.00 4,520.00 6,480.00 0.00 1,750.00 4,730.00
APR 9,760.00 4,220.00 5,540.00 0.00 1,750.00 3,790.00
MAY 8,430.00 2,500.00 5,930.00 0.00 1,750.00 4,180.00
JUN 5,360.00 806.00 4,5650.00 0.00 1,750.00 2,800.00
JUL 3,270.00 608.00 2,660.00 0.00 1,750.00 912.00
AUG 2,560.00 555.00 2,000.00 0.00 1,750.00 255.00
SEP 2,540.00 476.00 2,060.00 0.00 1,750.00 314.00
OCT 2,860.00 235.00 2,630.00 0.00 1,750.00 875.00
NOV 4,170.00 320.00 3,850.00 0.00 1,750.00 2,100.00
DEC 8,150.00 342.00 7,810.00 0.00 1,750.00 6,060.00

Detailed Report of Instream Flow Requirements
Instream Flow Requirements in Cubic Feet per Second

Application #§ _ Status _J Jan J Feb J Mar J Apr J§ May § Jun J Jul J Aug § Sep J Oct J§ Nov | Dec |
MF1838 APPLICATION 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00 1,300.00
MF184A APPLICATION 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00 1,750.00

[ Maximumil __________J11.750.00§1.750.00 1,750.0041,750.0041,750.00
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Application G-17190 continued

Date

July 6, 2009

Transient Stream Depletion (Jenkins, 1970; Hunt, 1999, 2003)
G-17190, Knife River

1MmM——7r—r——y— ] — -7 — 7 T — T —— 7 — ]
0.0 f
0.80
g o
c 8 /
9§ o0s0
35 /
§§ 0.50
£ : /
g 2 040
ag ol
&f-, 0.30 \
0.20 \
0 30 60 g0 120 150 180 210 240 270 300 330 360
Time since start of pumping (days)
——Jenkins s2 ——Hunt 1999 s2 ——Hunt 2003 s2
Output for Stream Depletion, Scenerio 2 (s2): Time pump on (pumping duration) = 30 days
Days 30 60 90 120 150 180 210 240 270 300 330 360
J SD 94.3% | 1.7% | 0.7% 04% | 0.3% | 02% | 02% | 0.1% | 01% | 01% | 0.1% | 0.1%
HSD 1999 |69.1% | 8.0% | 3.9% 24% | 1.7% | 1.2% | 1.0% | 08% | 06% | 0.6% | 0.5% | 0.4%
H SD 2003 1.5% | 02% | 0.2% 02% | 0.3% | 04% | 02% | 0.1% | 01% | 01% | 0.2% | 0.1%
Qw, cfs 0.891 | 0.891 | 0.891 0.891 10891 | 0.891 | 0.891 ] 0.851 | 0.891 | 0.891 | 0.891 | 0.891
H SD 99,
cfs 0.616 | 0.071 | 0.034 0.021 | 0.015 | 0.011 | 0.009 | 0.007 | 0.006 | 0.005 | 0.004 | 0.004
H SD 03,
cfs 0.014 | 0.001 | 0.002 0.002 | 0.003 | 0.003 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
Parameters: Scenario 1 Scenario 2 Scenario 3 Units
Net steady pumping rate of well Qw 400.00 400.00 400.00 gpm
Time pump on (pumping duration) tpon 30 30 30 days
Perpendicular from well to stream a 1275 1275 1275 ft
Well depth d 132 132 132 ft
Aquifer hydraulic conductivity K 100 500 1000 gpd/ftft
Aquifer saturated thickness b 8 8 8 ft
Aquifer transmissivity T
Aquifer storativity or specific yield S 0.0001 0.0001 0.0001
Aquitard vertical hydraulic
conductivity Kva 0.1 0.1 0.1 ft/day
Aquitard saturated thickness ba 83 83 83 ft
Aquitard thickness below stream babs 60 60 60 ft
Aquitard porosity n 0.5 0.5 0.5
Stream width ws 100 100 100 ft
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Application G-17190 continued Date July 6. 2009
Streambed conductance (lambda) sbc 0.166667 0.166667 0.166667 ft/day
Stream depletion factor sdf 1.519959 0.303992 0.151996 days
Streambed factor sbf 1.986875 0.397375 0.198688
input #1 for Hunt's Q_4 function t 0.657912 3.289562 6.579123
input #2 for Hunt's Q_4 function K 18.312764 3.662553 1.831276
input #3 for Hunt's Q_4 function epsilon' 0.000200 0.000200 0.000200

| input #4 for Hunt's Q_4 function lamda’ 1.986875 0.397375 0.198688
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Application G-17190 continued Date July 6, 2009

Ground Water Application G-17190, Knife River
Linn County, Harrisburg Quad
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Application G-17190 continued Date July 6. 2009

Conceptual Model -- Generalized Ground Water Flow Systems.
Marc Norton

January 8, 2004

Based on:

OWRD GRID - Ground water Resource Information Distribution

OWRD Ground Water Database

Memo on Recommended Vertical Hydraulic Conductivity Values for the Willamette Silt Hydrogeologic Unit
When Using the Hunt Analytical Model, Karl Wozniak, January 6, 2004.

Ground-Water Resources of the Willamette Valley, Oregon, 1942, Water-Supply Paper 890, Piper.

Hydrogeologic Framework of the Willamette Lowland Aquifer System, Oregon and Washington, 1998, US
Geological Survey Professional Paper 1424 B, Woodward, Gannett, and Vaccaro.

GENERALIZED GEOLOGY

The Willamette Lowland in Oregon and Washington encompasses 3,700 square mile and includes the low-lying
parts of the Willamette Valley in Oregon and most of Clark county in Washington. About 70% of the
population of Oregon and Clark County reside in the lowlands. The lowland is 145 miles long and averages 10
to 15 miles in width. Water is recharged to the Willamette Lowland aquifer system primarily through the direct
infiltration of precipitation on the lowland. The regional water-table map shows an overall pattern of ground-
water flow to the major streams, indicating that the base flow of these streams is sustained by ground water
discharge. This ground-water discharge fully supports the base flow of streams that head in the lowland and
partially support the base flow of the other streams.

HYDROGEOLOGIC UNITS

The aquifer system is composed of five hydrogeologic units, from oldest to youngest:
1) the basement confining unit,
2) the Columbia River basalt aquifer,
3) the Willamette confining unit,
4) the Willamette aquifer, and
5) the Willamette silt unit.

The basement-confining unit forms the lateral and basal boundary to the Willamette aquifer system. The
basement-confining unit includes all the stratigraphic units that underlie either the Columbia River Basalt Group
in the northern part of the basin or the basin-fill deposits in the southern part. The unit is composed of marine
sedimentary rocks and volcanic rocks of the Coast and Cascade ranges. The basement-confining unit is
generally a low yielding aquifer where wells develop water primarily from fractures in the rock. Ground water
can be found under unconfined conditions in the highlands and under confined conditions with greater depth
and lower elevations. Yields are generally less than 10 gpm and usually decrease over time. The deeper the
well, the greater the chance of brackish water being encountered.

The Columbia River basalt aquifer overlies the basement-confining unit and consists of layers of basalt flows of
the Columbia River Basalt Group. The thickness of the aquifer generally is several hundred feet but locally is as
much as 1000 feet. Ground water in the basalts is generally under confined conditions except in the foot-hills
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Application G-17190 continued Date July 6, 2009

where they may be unconfined. Well yields vary from tens to hundreds of gallons per minutes. Brackish water
has been encountered in several areas, particularly with depth.

The Willamette confining unit consists primarily of fine-grained, distal alluvial fan and low-gradient stream
deposits. The fine-grained deposits are considered a regional confining unit because of their wide spread
occurrence and low permeability. Ground water in the Willamette confining unit is generally under confined
conditions and well yields are very low to “dry”.

The Willamette aquifer consists primarily of coarse-grained proximal alluvial-fan and braided-stream deposits.
The greatest thickness, and coarsest materials of the Willamette aquifer outside of the Portland Basin occur in
six major alluvial fans that were deposited where major streams from the Cascade Range enter the Willamette
Lowland. Ground water in the Willamette aquifer unit varies from unconfined to confined conditions,
depending on location and depth. Vertical gradients are usually downward except near major streams. Deposits
of lower permeable material can act as a confining layer but are generally of limited aerial extent.

The Willamette silt unit is deposited throughout much of the Willamette Lowland by glacial-outburst floods.
The deposits range in thickness from 0 to 130 feet. They consist primarily of silt and fine sand of relatively
uniform lithology. Ground water in the Willamette silt unit is generally under unconfined conditions and well
yields are low, less than 5 to 10 gpm.

STRUCTURAL BASINS

Outcrops of folded and faulted basalt within the Willamette Valley divide the lowland into four separate areas or
structural basins -- from north to south, the Portland Basin, the Tualatin Basin, the central Willamette
Valley, and the southern Willamette valley. Each of these areas has decidedly different hydrologic and
hydrogeologic properties. The aquifer system in each basin, although hydraulically connected through a series
of restrictive water gaps, is distinctive.

Tualatin Basin. The Columbia River basalt aquifer and the Willamette confining unit are the only regional
hydrogeologic units above the basement-confining unit in the Tualatin Basin. The Columbia River basalt
aquifer underlies the entire basin, and its upper surface forms a sediment-filled bowl-like depression.

The Central Willamette Valley All five of the hydrogeologic units occur in the central Willamette Valley. The
Columbia River basalt aquifer underlies the entire central Willamette Valley, except for small areas along the
far eastern margin. A number of faults have been mapped in the central Willamette Valley, some of which
offset the aquifer, and numerous other faults have been mapped in the uplands surrounding the basin where the
aquifer crops out. The Willamette aquifer in the central Willamette Valley contains three major alluvial fans --
the Salem fan, the Molalla fan, and the Canby fan. The Willamette Silt unit overlies most of the central valley
with a maximum thickness of about 130 feet near the center and thins towards the south and near the margins of
the basin.

The Southern Willamette Valley In the southern Willamette Valley, all of the regional hydrogeologic units are
present; however, the Columbia River basalt aquifer occurs only in the Stayton area. The Willamette confining
unit is thinner in the southern Willamette Valley than elsewhere in the Willamette Lowland. The Willamette
aquifer contains the Lebanon fan and the Stayton fan. The Willamette aquifer is much thinner (averaging only
about 20 to 40 feet thick) between the alluvial fans of the southern Willamette Valley. The Willamette Silt unit
covers most of the southern Willamette Valley and generally thin towards the south.
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