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ABSTRACT

The Washington State Department of Ecology began a study of the ground water on the
Green Bluff Plateau in 1981 based upon complaints of possible ground water declines and
well interference. The study determined that one aquifer exists and that it is unconfined
and is spatially isolated from sources of regional ground water recharge. Recharge, to the
aquifer, is supplied by precipitation on the Green Bluff Plateau. The Green Bluff Aquifer
serves as the source for many existing state issued ground water rights. Ground water
naturally discharges from the Green Bluff Aquifer to several springs and an unnamed
stream which serve as the source waters for several state issued and adjudicated water
rights. Natural ground water discharges from the Green Bluff Aquifer also provide
baseflow to Deadman Creek, which is closed to further appropriations during the summer
(6/1-10/31). On average, ground water levels in the Green Bluff Aquifer declined for the
period of record. The declines in the Green Bluff Aquifer are due to the fact that
withdrawals and losses from the aquifer exceed recharge,
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SECTION 1
INTRODUCTION

In the Spring of 1981, in response to complaints of possible ground water declines and
well interference problems on the Green Bluff, Spokane County, Washington, the
Washington State Department of Ecology (the Department) decided not to make water
rights permit decisions until sufficient data was available. A water level monitoring
program was initiated on the Green Bluff at this time.

Purpose and Objectives

The purpose of this study is to provide the hydrogeologic and geologic background
information necessary to evaluate water rights applications on the Green Bluff' Plateau.
The objectives are to examine the spatial distribution of the wells and construct a
conceptual hydrogeologic model for the Green Bluff Aquifer.

Location and Description of the Study Area

Green Bluff is a localized topographic high focated in the northeast portion of the
Columbia Basin Physiographic Province (Raisz, 1941). The Green Bluff study area is in
northeastern Washington State, located in Spokane County, approximately 15 miles north
of Spokane (Figure 1 and Figure 2). The area, which encompasses approximately 4
square miles, is one of several plateaus or bluffs located north of Spokane.

Physiography

The study area is located within the Little Spokane River Watershed (Water Resources
Inventory Area (WRIA) 55). Green Bluff is surrounded by Peone Prairie and Deadman
Creek on its southern and eastern flanks, Valley Prairie and Little Deep Creek on its
northern and western flanks. Mount Spokane (to the northeast of Green Bluff) and Green
Bluff are connected by Hay Ridge. Hay Ridge forms a saddle on the northeast side of the
bluff in Section 10, T. 27 N, R. 44 EW .M. Hay Ridge forms the only high ground
surrounding the Green Bluff. The Green Bluff plateau rises approximately 400 to 500 feet
above the surrounding lowlands and is partially bisected by a perennial stream.
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The stream originates as a spring near the top of a cleft in the south face of the plateau.
Above the spring the stream is ephemeral, flowing only during heavy snow melt or runoff
events. This stream is tributary to Deadman Creek.

Climate and Precipitation '

The climate of the area around the Green Bluff combines the characteristics of a typical
mountain/continental climate and a semi-arid climate (Dames and Moore, Inc, et al.,
1995). Average yearly precipitation recorded at the Spokane Airport weather station (the
closest long term precipitation station) is depicted in figure 3. Average yearly
precipitation for the Deer Park weather station during its years of operation is shown in
figure 4. Precipitation estimates for the Green Bluff and adjacent areas vary between 16.6
inches at the Spokane Airport (Bauer and Vaccaro, 1990) and 22.9 inches at Deer Park
(Hydrosphere, 1994).

Deer Park 229 (Hydrosphere, 1994)

Spokane Airport 16.6  (Bauer and Vaccaro, 1990)

Green Bluff 17.5  (Fitzgerald, 1992)

Green Bluff 18  (Bauer and Vaccaro, 1990)

Green Bluff 21 (U.S.D. A, 1968)
General Geology

Green Bluff'is composed of Tertiary age sediments that were deposited on pre-Tertiary
granitic basement that were in-turn overlain by Tertiary age basalt flow(s) and Pleistocene
age loess deposits. The Tertiary age sediments were given the name Latah Formation by
Pardee and Bryan (1926) who described the lacustrine and fluvial sediments in the
Spokane area. Pardee and Bryan (1926) described the Latah Formation as having been
deposited on an irregular surface above granitic and schistose rocks in lakes formed where
basalt flows dammed westward flowing drainages. Deposition of the Latah Formation and
eruption of the basalt flows of the Columbia River Basalt Group (CRB) occurred
contemporaneously as represented by the interfingering and interlayering that is observed
along the eastern edges of the Columbia Plateau (Hosterman, 1969; Hosterman et al.,
1960). Locally, on the Green Bluff, the Latah Formation is overlain by basalt flow(s)
belonging to the Wanapum Formation of the CRB (Drost et al., 1990). The Wanapum
Basalts are one of the three formations that comprise the Columbia River Basalt Group
(Myers and Price, 1979). According to Myers and Price (1979) the Wanapum Basalts
were the second most voluminous of the basalt formations. The Wanapum Basalts
erupted from 14.5 to 13.5 million years ago (Reidel and Fecht, 1981) from vents located
to the south of the study area, near Lewiston, Idaho. During the Pleistocene the basalt
flows were covered by the wind blown silts, or loess, of the Palouse Formation
(Easterbrook and Rahm, 1970). Since the deposition of the Palouse Formation, there
appears to be no evidence that indicates that Green BIuff has undergone any structural
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deformation. Today, the individual units are found in much the same place and attitude in
which they were deposited. Figure 5 represents a schematic diagram through Green Bluff

Locally, the surficial sediments overlying the basalt flows of the Wanapum Formation, is
the Palouse Formation which is represented by the Green Bluff'silt loam (U. S. D. A,
1968). The exact origin of the Palouse Formation has been the subject of debate. The
most accepted origin of the Palouse Formation was articulated by Easterbrook and Rahm
(1970). According to Easterbrook and Rahm (1970) glacial outwash was deposited
behind the Horse Heaven Hills (approximately 160 miles southwest of Green Bluff). The
fine grained portion of this deposit was then transported to the northeast by southwesterly
winds. This fine grained glacial sediment was probably a major source of successive units
of the Palouse Formation during the Pleistocene time (Easterbrook and Rahm, 1970).
Hosterman (1969) indicates that volcanic dust from Cascade Range volcanism is a second
major source for the sediments of the Palouse Formation. The United States Department
of Agriculture, Soil Conservation Service (1968) described the Palouse Formation as
being comprised of, "Very deep, medium textured, moderately well drained soils formed
from acid igneous glacial till; surface layer contains an admixture of silt and volcanic ash;
occur on undulating to rolling upland plateaus.”

Green Bluff has been described as one of several basalt-capped plateau erosional remnants
in the Spokane area (Griggs, 1976). Although Griggs (1976) did not specifically state that
the erosion that formed the Green Bluff and simifar structures was due to the Missoula
flood episodes as described by Bretz (1959) the author believes this to be the case. Bretz
(1959) shows the Spokane area as glaciated and the flood related channels starting at the
south and southwest boundaries of the glaciated region. Molenaar {1988), shows the
glaciers advancing just to the north of the study area with flood outwash channels in the
vicinity of the study area. The outwash channels show that flood type erosion did occur on
the paleo-plateau of which Green Bluff, Orchard Bluff, and similar areas exist as remnants.
This type of erosion is consistent with that found in the scablands topography described by
Bretz (1959). Since the erosion caused by the floods (Bretz, 1959), the Latah Formation
has continued to be eroded away, undercutting the more resistant flood basalts.
Undercutting of the basalt flows caused large blocks of basalt to become unstable,
breakoff, and slide downslope. Basalt blocks, that appear to be out-of-place, can be seen
in the present landscape and are apparent in drilling logs. There is no evidence of landslide
activity, involving large basalt blocks, in recent time.




Palouse Formation

Columbia Biver Basalts-
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\ Latah Formation
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Methods of Investigation

Many different types of data were collected from many different sources and analyzed to
study the stratigraphy, the geologic history, the structural geology, and the hydrogeology
of the study area. Much of these data pre-date this study. Other data were collected
specifically for this investigation. Data types utilized in the study include well reports,
well head elevations, water level measurements, streamflow measurements, United States
Geological Survey (USGS) maps, and information on local Green Bluff history.

Description of Data

Well Reports - Well reports (well logs) contain a record of well construction including
casing installed, perforated or screened intervals, drillers estimation of well production,
static water level at the time the well was completed and a log of lithology or rock types
that the driller encountered as the well was drilled. Unfortunately, many of the well logs
are incomplete, providing only a partial description of the well construction, the geology
encountered during drilling, and where water was encountered. Appendix A contains
copies of well reports for the wells that were monitored or used in the study if one was
available and could be identified.

Well Head Elevations - To assist in correlation of water level elevations, well head
elevations had to be determined first. Some of the wells were surveyed-in using the USGS
spot elevation at the northeast corner of Section 20, Township 27 N, Range 44 EW.M.
Other well head elevations were determined using a digital altimeter and closed loop
circuits, Well head elevations, that were surveyed-in, were recorded to nearest hundredths
of a foot. The well heads included in the group measured with the altimeter were
recorded to the nearest foot, which was the accuracy of the altimeter. Due to inherent
drift problems with the altimeter, the altimeter data were corrected with drift curves (See
Appendix B).

Water Level Measurements - Water level measurements were started in some wells in
1981; in 1985, 1986 and 1987 more wells were added to the measurement circuit.
Activities that may have had an affect on water levels, in the wells, were also recorded.
Activities that may have had an affect are: pump off, well pumping, pumped recently,
nearby well pumping, nearby well pumped recently, dry well, and open hole (no pump or
pump removed). This information was then entered into the Washington State Department
of Ecology (WDOE), Water Resources' Ground Water Data Base. Appendix C contains
the hydrographs for the observation wells.

Streamflow Measurements - Streamflow measurements were taken in the perennial stream
that originates on Green Bluff in the SW/4SWYSWYNEYs of Section 20, Township 27
N., Range 44 E.W.M. This stream flows to the south, off the Green Bluff, and is tributary




to Deadman Creek. Streamflow measurements were taken from May 24, 1991 until May
6, 1992 on a bi-weekly schedule. Two measurement stations were included in the
schedule. The upstream station was in the SEUSEWNEYSWY4 of Section 20, Township
27 N., Range 44 E.-W.M. (station 00290A) and the downstream site was located in the
NWWSEWSEY4 of Section 30, Township 27 N., Range 44 E.-W.M (station 00290) (See
Figure 6). These flow measurements assist in water budget studies for the Bluff where
losses from the aquifer were estimated. Flow measurements were taken with a pygmy
flowmeter or by the bucket method, depending on flow quantities and conditions. This
information was entered into a WDOE streamflow database. Appendix D is a hydrograph
of the streamflow data for stations 00290 and 00290A.

Water Rights and Claims - State issued and adjudicated water rights information was
taken from the WDOE Water Rights Information System (WRIS). Claims information
was gathered from the WDOE Claims Registry database. Many claims did not specify the
amount of water that the claimants were using. For the Green Bluff study, Ecology
assigned a quantity for ground water use, Qa (acre-feet per year), for each claim, as
follows:

If irrigated acreage is greater than 0 acres: Qa = [# of acres claimed] * 4 acre-
feet per year; and ‘
If irrigated acreage is 0 acres: Qa = 2.0 acre-feet per year.

The surface water claims on the Green Bluff were extinguished during the Deadman Creek
Adjudication, therefore are not included in this study.

Well-Identification Systems

The wells included in the study were numbered under two separate systems. The primary
system used was an alpha-numeric system which began with the three letters ERO which
were followed by three sequential numbers. The well numbering sequence started with the
ID number ERO 399 and went to ERO 410. The second system used was the standard
locational system employed by the United States Geological Survey (Figure 7). The first
number identifies the township and the second number indicates the range in which the
well is located. The third number indicates the section and the letter designation indicates
in which quarter-quarter or 40 acre portion the well is located. A number following the
quarter-quarter designator is a sequential number indicating that there is more than one
well in that portion of the section and which well it is (may not be present). This
sequential number does not necessarily indicate a temporal relation concerning well
construction dates.

10
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SECTION 2
HYDROGEOLOGY
Introduction

An aquifer is defined as a formation [sediment or rock], group of formations, or part of a
formation that contains sufficient saturated permeable material to yield economical
quantities of water to wells and springs (Driscoll, 1989). Although the granitic basement
rock and the Latah Formation, within the Green Bluff are saturated, they are not con-
sidered aquifers as defined above, as their bulk permeability is too low. The basalt flow(s)
on the Green Bluff Plateau is (are) the formation that forms the Green Bluff Aquifer.

The Green Bluff Aquifer is an unconfined aquifer. The shape of the aquifer’s upper
surface, or water table, is primarily controlled by topography. The aquifer’s lower surface
is confined by the relatively impermeable Latah Formation underlying the aquifer. The
Latah Formation acts as a confining unit that drastically decreases vertical leakage of
water out of the aquifer. Under natural conditions, flow in the aquifer is largely horizontal
and controlled by topography. The slope of the unconformable surface between the
fractured basalt aquifer and underlying Latah Formation controls the flow of water to a
lesser extent.

As illustrated in figure 8, ground water flow directions are mainly controlled by the
overlying topography, with water flowing from topographically high areas to the
topographically low areas. An analysis of the spatial distribution of wells and the water

~ levels in the wells indicates that the aquifer can be subdivided into three major lobes or
areas and one smaller isolated area. These areas are the Main Green Bluff lobe, the North
Sand Road lobe, the South Sand Road lobe and the East lobe. The areas of the lobes are
approximately 2, 0.9, 0.9 and 0.3 square miles respectively (Figure 8).

Under naturat conditions most of the water in the Green Bluff Aquifer moves through the
aquifer and discharges to the cleft formed in the south face of the bluff. This cleft forms a
major natural ground water discharge point for the Green Bluff Aquifer. Ground water
discharging from the aquifer into the cleft maintains the base flow in the unnamed stream
that begins as a spring in the SW/4SWYSWYNEY: of Section 20, Township 27N, Range
44 EW.M. The unnamed stream then supplies baseflow, and is tributary to, Deadman
Creek, a stream closed for further appropriation of water under the Little Spokane River
Basin Plan (Chapter 173-555 Washington Administrative Code(WAC)).

Water level elevations in wells on the Green Bluff decrease with increasing well depth.

Some of the wells have been completed into sand lenses within the Latah Formation or in
the granitic basement rock underlying the Latah Formation. These wells have static water

13
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levels that are on the order of 200+ feet lower in elevation than the Green Bluff Aquifer.
Well ERQ410 (Figure 9) is completed into sand lenses at a depth of 330 to 345 feet below
ground surface (bgs). The hydrograph for well number ERO410 (Figure 10) shows an
average spring static water level elevation at approximately 2076 feet above mean sea
level (msl). The water levels occurring at approximately 1989 to 2025 feet above msl are
dynamic or pumping levels recorded during the irrigation season. The Mortenson well
(Figure 11), located within 27N/44E-20G, was completed into a cemented sand lense at a
depth of 406 to 410 feet below ground surface (bgs) in the Latah Formation. The water
level elevation of the Mortenson well is approximately 2060 feet above msl. Another well,
constructed for Mr. Smith (Figure 12), located within 27N/44E-20D, was completed into
the granite that underlies the Latah Formation. The Smith well withdraws water from 513
to 515 feet bgs. The water level elevation in the Smith well is approximately 1995 feet
above msl. These wells indicate that static water level elevation (head) decreases with
depth on the Green Bluff Plateau. This relationship between decreasing static water level
and increasing well depth indicates that the Green Bluff serves as a recharge area.

Recharge

Water recharging the Green Bluff Aquifer enters through the surface area of the Green
Bluff Plateau. The recharge area for the Green Bluff was calculated using the 2300 foot
contour line from the USGS 7.5 minute quadrangles (See Figure 8). This elevation
marker encompasses the top of the Green Bluff. Below the 2300 foot contour line, the
slope is generally too steep to allow for any significant deep percolation of precipitation,
and is more likely to be lost in the form of surface runoff. The 2300 foot contour
encompasses 4.1 square miles. Given Green Bluff’s elevated location, and the fact that
hydraulic head decreases with depth, a subsurface contribution of ground water can be
eliminated as a source recharge to the aquifer.

To calculate the recharge to the Green Bluff Aquifer, one needs to know the extent of the
recharge area and the amount of precipitation that percolates below the root zone.
Recharge estimates for the Green Bluff Aquifer can be taken from Chung (1975). Chung
(1975) describes recharge to the ground water within the Little Spokane River Basin, of
which, Green Bluff is a part. The estimates by Chung (1975) fall within the range used by
Bauer and Vaccaro (1990) in their recharge study undertaken as part of the Regional
Aquifer System-Analysis (RASA) study. Bauer and Vaccaro (1990) estimated a range of
2-5 inches of annual recharge to the ground water, for the Spokane area. This equates to
12 to 30 percent of annual precipitation as recharge. This was calculated from the 2-5
inches of estimated annual recharge, for the Spokane area, divided by the 16.61
inches/year average precipitation at the Spokane airport weather station. Bauer and
Vaccaro (1990) did not estimate the recharge values for the Green Bluff itself. The
closest cell area to the Green Bluff to be included in their recharge study was Five Mile
Prairie. According to the U.S.D.A. (1968), the Uhlig silt loams, which mantle Five
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WATER WELL REPORT
STATE OF WASHINGTON
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Welded [ BIVC" piam. trom 325 .. i to 365 1t sanc ) . . ! ) ?-é%,
: - | Clay blue (very fine sand) @ 268 2£3
Perforations: ves® Nod3,371] Saw Clay egreen (very fine sand)' 283 204%
‘g;e off Nr::mor 4 LN s T T Clay brown (very fine san¢): 204 33C
perforations ol v oo . by St o N Y e 1 2 - F
Zﬁ'& ... perforations from 325 RS | B . Qe 3 65 S {8 M 1o Sha—e,.]bro‘m (Wl'?h 230 5 &
periotations from .10 i ’S‘ c 1? SES Wate gar g BL 2 3
... periorations from .. ... fL. 1o 1 jLCley lite brown to shale : .
with sané lenses & wood fra- : :
Screens: yes0  NoX) gments i 365
Manufacturer's Name K . R
Tvpe Modet Nowes oo ¥ilater—Bearing :
Biam. ... .. .. Slot alze . o fROM e L0 e 2L . .
Diam. cooere. BlOL SLZE L. 1t 1o it
Gravel packéd: Yes[] NelR Size of gravel: woeennn, i -
Grivel placed from - 1. 10 - It i
Surface seal: ves g No[D  To what depth? l‘?’ t. -
Material used 1n seai. cement & ‘Eentonikt \vl - l )

fid any strata contain unusable waler? Yes (3

Type of Water?o o Depth of strata....
Method of sealing strata offo. i v e
" .
(1) PUMP: manptacwugers Name, Gruncfoos S
Type: ... 3570 H_’P_..,..--‘-,Zl.i,ﬁ
(8) WATER LEVELS: LS o TgreTt

Stane level it Delow top of well Date
Antesian pressure . JIOTI€ s, per square :ﬁ&rﬂéte....no.nﬁ. -
Ariesian water 15 conirolied by

ped SO

{Cap, valve, etc.)

Drawdowr {5 amount water level is
jowered below stalie jeve)

. O 1 yes. by whom?GONFTACLOY

(%) WELL TESTS:

Was a pump test made? Yes g

vield B gal./min. with f1. drawdown after ™ hrs
=) = . " "
a Py c

Hecovery ozl ihune taken as zéro when pump turned off) {water level
measures jrom well 1op to water level

Turc Water Level [ Time Water Level | Time

Water Level
WoliGo 30k kel 2685 . blak2 262
Ll 235 L:50 .23C e85 226G

Bate of wst . - “
Bailer teet ... galsmin, with.S At drawdown after...). ...
Artesian flow.. UTSUTUUOROOON -8 - B - T & | 11
Temperature of water...-5.§.- Was a chemical analysis made? Yes O No &

-hrs.

/, za/77’ %/ﬂ

SPORARE_RESIDNALOFHOE—

s i

2. 88 . Completes . .08 . 14

work started 12 4286 .
WELL DRILLER'S STATEMENT:

This well was driled under my jurisdiclion and this report ic
true to the best of my knowledge and beliol.

1§.........

NAMEC:J . Werren & son Lrillinz
{Person. firm, or cerporationy {Type ot prnt} o

Address‘t"lzoo5 BthAVEH

[Signed].. .

License Now @535 Date..January. 121s 87

{USE ADDITIONAL SHEETS IF NECESSARY}

Figure 9
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File Original and First Copy with
Department of Ecology,

Second Copy — Owner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No. QJ"J?jS’S‘

Permit Ne. ... . e

Arthur W. Mortensen

(1) OWNEB: Name

. Address P20, Box 448, Petaluma, CA 94952

'} LOCATION OF WELL: county._.....Spokane

o Sy NE_ 34 Sec_ 20, T..27.N. RAGE. WM.

Bearing and distance from ssetlon or subdivision corner

(3) PROPOSED USE: Dpomestic XX Industrial [T  Municipal 0}

(10) WELL LOG:

] irrigation [ Test Well O Other D3 | Formation: Deseribe by cotor, chavacier, size of materat and structure, and
et et ot e o ot e g e
R er N on niry for each change of formag| .
(4) TYPE OF WORK: (e B o Wl TER TR
New well o] Method: Dug {7 Bored [} I
Deepened O Cable ] Drven | 220d & Gravel 0 ' 34
Recondivdoned O Rotary i Jetted 3 | C1 Ay, sandy 14 292
Basalt, rotten i 22
(5} DI:MENSIZ?}-%S: Diameter of well ... Clay. orange i 35 322
Drilled.......3AY . Depth of completed well... . . .
Sand, fine w/water 42 47 _
(6) CONSTRUCTION DETAILS; Clay, white 47 92
Casing installed: 6. " piam. trom L. & to 410 (Sllaz. gray, soft 22 275
Threaded [) " Dism, from .. HAO e £, S:Edstone gég i ggz
Welded{X e DEAIRY, fTOM ........ .
- Clay, hardpan 304 ! 305
Perforauo::ts:“y,: o e:{gmc Clay 10% 175
Type of perforator us ”
SIZE of perforations in, cL d 375 | 376
wmm PEriorations from ft. ay. 376 . 381
— perforations from ... #. | Sand 381 1 405
e eerrmmr. PRTIOEAHORS EFOM oo, 2.0 . tt. | £1ay, hard 405 406
Sand, cemented wiarer 0
Screens! ve; [  Nexx 406 41
Manufacturer's Name
Type Model No :
Dlam. .oo..... Slot size trom ft. to 1. | NO_PVC LINER INSTALLED
I LT, — Slot size ... — fromy e 120 o { N
6'" Drive Shoe Installed
Gravel packed: vesg Nom  Sizeotgravels .. ...
Gravel placed from ft. to it. 0
Surface seal: vesmi  NoD  To what deptn? 18... n ;
Materiat used 1n seat. Bentonite e :
DId anmy strata contain unusable water? Yes ] No @& : . a !
Type of water?. . Depth of gtratac.. e LA - - T i
Method of sealing strata ofl... - :
(7) PUMP: manufacturer's Name - - !
Type: HFP
(8) WATER LEVELS: Landsumace sievation 275270 [
Static level ..........2.._2.9.._‘-__....-.._._“. below top of well Date... i

Artegian preasure 1bs. per square inch Date..........
Artesian water is conirolled by.

(Cap, vaive, etc)

Drawdown 1s amount water level is

(9) WELL TESTS: lowered below statle levei

Was b pump test made? Yes 3 N&IN I yes, by whom?...
vield: 10  gal./min. with ft. drawdown after
" ESTIMATED AIRLIFT

"

Recovery data (time taken as zero when pump turned off) (water level
measured from well top 1o water level)

Time Water Level | Time Water Level

Date of test

Bajler test ... gab./min. Withe e ft, drawdown after..........hrs,
Arterian flow. g£.pm. Date .
Temperature of Water ... Was 3 chemical analysis made? Yea {3 No

T T

ECY 050-1-20 '

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belicl.

NAME..PONDEROSA DRILLING. &. DEVELOPMENT. ING....

(Penson. firm, or corporation}

{Type or print)

(USE ADRITIONAL SHEETS Ir NECESSARY)

Figure 11




File Original and First Copy with
Depariment of Ecology

Second Copy — Owner’s Copy
Third Copy — Driler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

(1} OWNER: name Dorrell C. Smith

- Address,,...Bp!.?.‘.l.“AB..

Permit No. .... .. ..

Application No. .. ...

* LOCATION OF WELL: County........5pokeme ...

z==ring and distance {rom section or subdividion corner

Domestic ¥
Irrigation [ ‘Test Well O Other

{3} PROPOSED USE: Industrial [1  Mumepat 3

0

Lwner’s number of
Gif more than onej. .

{4) TYPE OF WORK:

well

New weil @ Method: Dag (3 Bored 0

Despenied |} Cable [ Driven g

Reconditioned [ RotaryX]  Jetted [

(5) DIMENSIONS: Diameter of well ... 8. jnches.
Drﬁledalsf: Depth of completed well 15_.ﬂ

CONSTRUCTION DETAILS:
Casing installed: 8

(6)

Threaded [} . .
Welded ) [t S UV N 1 1.7 WY - S TSN it
Perforations: vespg no X

Type of perforator used
SIZE of perforations ...
perfgratdons from
perforations from _..
.-.. perforations from

Screens: vesty wo X
Manutacturer's Name

Type. Model No

Diam, Slot size from 8 10 e t.

Diam, Slot size from £t to " {]
Gravel packed: ves g NoX} Sizeof gravel ..

Gravel placed from ft. te £t
Surface seal: ves X No3  To what depthr ...

Material used in seal......Bontinite
Did any strata tontain unusable water? Yes OO
Type of water? e Depth of strata...........
Method of sealing strata off.

(7} PUMP: yanurscturers Name
Type:

(8) WATER LEVELS;

Land-surface elevation
above mean sea level.... ... ...

Static level ﬁass £t halow top of well Date M/
Artesian pressure .. Jbs. per square jnch  Date....
Artesian water is controlled by

(Cap, valve, eic.)

Drawdown Is amount water level is
lowered below statie leve]}

Ne O If yes, by whom?Drille?
f1. drawdown after 1 hrs.

"

(9) WELL TESTS:

Was a;pgm;(est made? YesY)
Yiewd:8 plus gai/min, witk 160

" "

Recovery data (time taken as zero when pump turned off} {waler level

measured from well tap to water levet)
Time Water Level | Time Water Level

Time Water Leve!

'

Date of test

wwdt. drawdown after...........

Bafter test..........gab/min. with....... hrs,
Artesian flow, £.pan. Date
Temperature of water............. Was a chemt alysls made? Yes ) No J§

£CY 050-1.20

e 1

b

(10) WELL LOG:

Formation: Deseribe by color, character,
show thickness of aquifers and the kind

stz¢ of matenat and structure, and
and nature of the matenal tn each
stratum penetrated, with at least one eniry jor each change of formatton.

WMWM 42!

MATERIAL | FROM TC
Top s0il,drk brn,silty Or 14
Glay,brn,moist, £irg 14t o3
clay 21t 23
Basalt,fract,blk,m hrd |2z a0

gy, bro~gray,dry, £im
lay, brn,mod

& st,tirm i__4pr 58¢
Clay, ruaty brn, firm 5a¢t B3t
A4 A2 ! 14
Clay,wht,moist, seams, £1rm, nater ; _
2 GPM 68! ' g7
Clay, ten,moist, firm 87! . 104
" Play,drk ben.moist, fipm 104t 188!
. Clay,ten,moist, firm 188t s1at
C, ! D18y maoy
- L 1
Clay, gray,dry, firm,wond ohipa. | oga¢ ! saae
Clay, gray=brn,dry, fipm _ 2881 | 33714
Clay, gray,dry, fim 331 | as5ge
. Play, brn-gray,dry, firm 356t ' 386!
Clay, grey,dry & sendy,firm | 368 4120
Clay, bra-gray, dry, £1m 41207 4700
- Pley.drk gray,dry, firm, fine gsend, '
.| eray quartz 470t . 4851
Cosrse quartz sand,clesr-1ight
Jurple-gray clay 4854 . 493
Smn&»&anjmau,dmmﬂht, i
m hrd ’ [ aaz 5081
. Pranite, fragt, akp m hrd | 5081 512t
Granite,qccas fract,sip,m hed | 5120 . 5380
]
|
!
Work started......_.......... e COMPIEIE. s, 190,

WELL DRILLER’S STATEMENT:
true to the best of my knowledge and belict,

NAME. ZINKGRAF'S WELL DRILLING CO,

{Person, firm, ot cé;poi'au;'ﬁf‘""

Address..Bs. 1606 Sharp, Spokane, W

E ADDITIONAL SHEETS IF NECESSARY)

This well was drilled under my jurisdietion and this report is

..( eorprlnt)‘

9202

Figure 12




. Mile Prairie, have approximately the same hydrogeologic characteristics as the Green
Bluff silt loams so one would expect them to have similar recharge characteristics.

Using the above figures for precipitation and recharge the following calculations can be
made: '

(1)  recharge (inches) = precipitation (inches) x (0.12 to 0.30)

Equation (1) above gives the range of values for the amount (percent) of precipitation that
gets past the root zone to recharge the ground water, in our case the Green Bluff Aquifer.
If this number is then multiplied by the area of the Green Bluff, the number derived is the
volume of recharge to the aquifer in acre-feet.

(2)  recharge (ac-ft/yr) = recharge(ft) x 640 ac/mile? x 4.1 mile?

In the evaluation of their work, Bauer and Vaccaro (1990) stated that, ...that a maximum
etror of about 25 percent can be assumed for most zones presented in this report.” Using
Bauer and Vaccaro’s (1990) range of recharge of 2-5 inches annually in the Five Mile

prairie area and incorporating a 25 percent error factor (Bauer, 1995), results in a range of -
recharge of 1.5-6.25 inches for the Green Bluff (0.13 fi- 0.52ft). Therefore, equation (2)
yields a range of recharge from 341 to 1364 acre-feet of recharge available to the aquifer.

If recharge is calculated using the 20 percent recharge (Chung, 1975) figure and the 21
inches of annual precipitation (U. S. D. A., 1968) the following is true:

(3) 035 ft x 640 ac/mile’ x 4.1 mile* = 918 ac-ft of (total) recharge

This figure falls within the range of recharge values calculated from the USGS values.
The estimates calculated here are estimates of gross recharge as will be seen in the Logses
from the Aquifer section.

Losses from the Aquifer

When considering aquifer recharge and water availability, any discharge points or potential
losses of water from the aquifer must be taken into account. A water budget analysis,
which was beyond the scope of this report, takes into account Evapotranspiration
(ET)(evaporation and transpiration from plants), actual consumptive use (pumping) and
discharges from the aquifer ( to surface waters and ground water). An estimate of one of
the losses (discharge to the Latah Formation) was made to gain a partial understanding of
the hydrogeologic dynamics of the Green Bluff Aquifer.

A source of loss from the aquifer is to the Latah Formation which forms the confining unit
and lower boundary of the aquifer. Clays, such as those that make up the Latah
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Formation generally exhibit very low hydraulic conductivities but high porosities. Clay
deposits of the Latah Formation located immediately south of Green Bluff had been
described as silty clay, clayey silt and silt (Hosterman, 1969). Well logs describe the Latah
Formation on the Green Bluff simply as clay. The hydraulic conductivity of the Latah
Formation is estimated, based on grain size, at 107 to 10 gal/day/ft* (Freeze and Cheiry,
1979). Losses of ground water from the Green Bluff Aquifer to the Latah Formation are
estimated at approximately 120 acre-feet per year (9 to 13 percent of recharge). This
leakage flows through the Latah Formation and is discharged to surface water (springs
and the unnamed stream) and recharge to the granitic basement rock.

Discharge from the Latah Formation into the unnamed stream is evidenced in the
hydrograph of stations 00290 and 00290A (Appendix D). The lower station, 00290,
recorded higher flows than the upper station, 00290A, showing that the stream was a
gaining stream.

A major discharge point exists in the spring-fed unnamed perennial stream that originates
in the cleft on the south face of the biuff. The spring is fed by the Green Bluff Aquifer and
acts as a drain,

Ground water pumpage ( for irrigation, commercial/industrial, multiple domestic and
stock), probably the largest discharge from the aquifer, was not calculated as it was
beyond the scope of the study. Actual useage requires flow meters on the wells or other
data (power records and well/pump efficiency studies) to calculate pumped quantities.
Domestic exempt uses would also need to be calculated. All of these would need to be
corrected for consumptive use, a correction for that portion of the pumped water that is
returned to the aquifer.

Surface Water/Ground Water Relationships

The Green Bluff Aquifer is in hydraulic continuity with the unnamed stream that flows
from the cleft in the south face of the bluff. Hydraulic continuity refers to the hydraulic
connection and dynamic interactions between ground water and surface water. According
to Garrigues et al. (1993) an aquifer is in hydraulic continuity with lakes, streams, rivers or
other surface water bodies whenever it is discharging to, or being recharged by, surface
water. Since the Green Bluff Aquifer serves as a source of water, and discharges to the
unnamed stream that flows from the cleft in the south face of the Bluff, the aquifer is in
hydraulic continuity with the unnamed stream. This stream is in turn tributary to Deadman
Creek, which is closed to further appropriations during the summer (6/1-10/31).

Ground Water Levels

Water levels in Green Bluff wells are declining. These declines are based upon the
analysis of water level measurements that have been recorded for a number of wells on
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Green Bluff over the period of record. The Department has recorded both static water
level measurements (early spring-time measurements taken before irrigation season starts
to see how the system recharged during the winter) and dynamic water level measure-
ments (taken during the irrigation season to observe well interference) over the period of
record. Overall, the water level data shows a declining water table. Without detailed
precipitation data, it is difficult to determine how much of this decline is attributable to
changes in precipitation and how much is due to groundwater pumping. In the mid-1980s
a period of greater recharge (higher static water levels) is reflected in higher water levels
in the wells (See Figure 13). This same phenomenon is seen throughout the eastern
portion (east of the Columbia River) of the State of Washington (Covert, 1995).

The phenomenon is thought to be caused by higher precipitation which caused a decrease
in pumpage for irrigation water and also provided more recharge to the aquifers. In
addition to providing more recharge to the aquifers, the higher precipitation decreased
demand on ground water (less pumpage) which allowed the aquifers to recover more fully
(Covert, 1995).

SECTION 3

WATER RIGHTS

State Issued Water Rights

Ground water rights have been issued for 796 acre-feet/year for the irrigation of 445
acres, as well as commercial/industrial, domestic multiple, single domestic and stock
watering uses since 1944,

Several surface water rights exist around the Green Bluff plateau.. Water is appropriated
from springs and an unnamed perennial stream in the south cleft of the Green Bluff
Plateau. This stream is tributary to Deadman Creek (which is closed to further
appropriations during the summer (6/1-10/31) each year). These surface water rights
were adjudicated in the 1988 Deadman Creek adjudication which allocated a total of 148
acre-feet per year for consumptive uses.

Claims

The Claims Registration Act (Chapter 90.14 RCW) was enacted to document those uses
of surface water in existence prior to the adoption of the State Surface Water Code
(Chapter 90.03 RCW), which was adopted in 1917, and those uses of ground water in
existence prior to the adoption of the State Ground Water Code (Chapter 90.44 RCW),
which was adopted in 1945. The Claims Registration Act established a period to register
claims for ground water and surface water use. Documentation was submitted to Ecology
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on either a long form to claim detailed uses for domestic and irrigation uses or on a short
form for a single domestic use with up to one-half acre non-commercial lawn and garden.
A total of 87 ground water claims were filed for a total of 416 acre-feet per year.

Sources of Water for Water Rights

Ground water rights and claims and surface water rights on and around the flanks of the
Green Bluff Plateau rely on the Green Bluff Aquifer as a source for the appropriation of
water. The aquifer is relied upon directly, for ground water rights and claims, where the
point of withdrawal (well) is located on the bluff and the well is completed in the Green
Bluff Aquifer. Several adjudicated surface water rights depend on ground water discharge
(losses) from the Green Bluff Aquifer. These rights were issued from springs on the flanks
of the Green Bluff that are fed from leakage out of the Green Bluff Aquifer. The unnamed
stream in the cleft in the south face of the bluff, which is fed by springs that discharge
water from the Green Bluff Aquifer, also serves as a source for surface water rights.

SECTION 4
CONCLUSIONS

Conceptual Model of Green Bluff Hydrogeology

The aquifer is an unconfined or water table aquifer.

* The Green Bluff Aquifer is primarily the basalt flow(s) and in some places the
overlying Palouse Formation,

¢ The Aquifer is stratigraphically above and bounded by the Latah Formation, which
acts as a confining unit on its lower surface.

* The aquifer is located on a bluff vertically isolated from sources of regional ground

water recharge.

The aquifer’s sole source of recharge is precipitation.

Flow of water through the aquifer is largely controlled by topography.

Vertical flow is greatly impeded by the fine grained Latah Formation confining unit.

Ground water naturally discharges from the aquifer as surface water in springs located

where the Wanapum/Latah contacts daylight around the perimeter of the Green Bluff.

* A major point of discharge is the unnamed stream in the cleft on the south face of the
Bluff.

¢ On average, ground water levels in the Green Bluff Aquifer have declined for the
period of record.

* The Green Bluff Aquifer ground water decline is due to the fact that withdrawals and
losses from the aquifer are exceeding recharge.
The Green Bluff Aquifer serves as the source for ground water rights and claims,

* Discharge from the Green Bluff Aquifer serves as the source for surface water rights.
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APPENDIX A
Well Reports for Observation Wells or Other Wells Used in the Study




i d Fi ith .
ég&ﬁ%*{z:}?% ﬁ?}:z:: WATER WELL REPORT Application No. ...,
Third Copy — Driller's Copy STATE OF WASHINGTON Permit No. ... o,
(1) OWNER: yume.derrell C. Smith Address. Rbs8, 30x 141, Colbsrt, Vis. 99015
* LOCATION OF WELL: county....... Spekane, e Wt NV see. B0 1 BT ., RA4E war

wearing and distance from sectlon or subdividion corner

(3) PROPOSED USE: pomestic (f Industrial 0 Munieipai O | (10) WELL LOG:
Irrtgation [1  Test Weil [] Other £l | Formation: Daseribe by color, character, size of material and structure, and
Sl prniratdd. o af ekt ons i a8 S mteriol e coeh
S . b . n ) at le one entry for each change of formation.
(4) TYPE OF WORK: ri??n:(;xri TR ONE) . e e MATERIAL FROM | 70
New weil Method: Dug =] Har:
Deepened W] Cabte Driven O Top SOillgrk brnl Bilty 0! ! 14!
Reconditloned [ RotaryX1 Jetted 1 [Clay,brn,moist, fpm 14t 23t
¥ 21t 23
(5) DH“EN,SIONS: Diameter of well .. 0 Bﬂﬂﬂltd.‘m.c_t,lllk.m hpd amy 31t
prined...818 st Deptn of completed well. :
(Haealt,heay . ™3l a4zt
(6) CONSTRUCTION DETAILS: Clay, bri=-gray,dry, £irm 421 48!
. . i
Casing installed: .8 - piam. trom .t1.. . 10 513y [c20¥sDIR.mOL5%, firm 48t | @1
Threated () Clay,rusty brn, firm 7 LI
I
Welded Jf] ¥ 63t ! 684
— Clay,wht,moist, seams, £iym,nater d
Perforations: vesy wo & 2GR 861 87!
Type of perforator used . c: ay tgg moist. o qn¢ 104 ¢
SIZE of perforations ... ot . in, o 1 ' .
.. perforations from ft. to it mm’m at: Livm 104 ” 188
perforations from it. to . Clay,ten,moist, firm 183! | 218¢
- perforations from ft. to #. Clay,drk gray,moist, firm 218t 1 paoy
Screens: X C = 4., 2321 2841
+ Yes{J No PR4 2R/t
Manufacturer's Name, -
Clay,graywhrn, dey, £1rm 2A8R1 331
Type Moadel No— e LY
Dlam. ... Slot size from 1t to 1. Elﬂh&mhﬂrm;m 331t | 35a¢
DIAM. .. Slot size from . 1o ... . Play,bra-gray,dry, fim 356* | 386!
Clay, gray,dry & sandy,firm 366! 41p¢
Gravel packed: yes g o}  Sweof gravets ... Clay, brn-gray,dry, £1yg 4120 1 g0
d [ L . v gray j !f t 3 :l !
Gravel placed from ft. to . 1t cla drk a N .
Surface seal! ves (X No{J To what deptn? 18 4, | gray quartz 470" i 4851
Matetlal used in seal.—....Bontinite . Poarse quartz ssnd,clear-light :
Did any strata contaln unusable water? Yes [} NoX | purple-gray clay 485r | 492
;}’p: ‘;{ \:'ate:l'.:ﬁs“a}auﬁ Depth of strata.. oo, 31’.!51']1 ta txant ha ay. dri: gray-wht,
ethod of sealing m hrd i: m
(7) PUMFE: Manufacturer's Name Gmm,traot,s&p m hrd 5081 512t
Type: HP Granite,oaces frect,sip,m hrd 512t i 5151
(8) WATER LEVELS: o et &t
Static level vqss-ﬂ below top of weit Date
ATteSian PressUre .o 1bs. per square inch Date...
Artesian water is controlled by
{Cap, valve, ete)} !
I
. Drawdown 1 t 1 -
9) WELL TESTS: Towerea below statie Tevel oV i* Work started .. Commicea "
Was ayppioit test made? Yes ¥} No (3 I yes, by whom?Driller = L
vield:8 plus gal/min. witn 160 ft. drawdown after 1 hrs, | WELL DRILLER'S STATEMENT:
! " z z This well was drilled under my jurisdietion and this report is
" " - " true to the best of my knowledge and belicf,
Recovery data (time taken as zero when pump turned off) {water level : ’
measured from well top to water leve!l}
Time Water Level | Time Water Level Time Water Level
Date of test
Baller test........gal./min. with............ft. drawdown after..........hrs.
Artesian flow. g.p.m. Date .
‘Temperature of wWatef........... Was a chemi alysis made? Yes [J No

ECY 050-1-20

i 1k

E ADDITIONAL SHEETS IF NECESSARY)




File Originat and First Copy with
Department ol Ecology

WATER WELL REPORT

Application Neo. CZJ’CQ?JS’(

Second Copy — Owner's Copy
Third Copy — Drilier's Copy STATE OF WASHINGTON Permit No. ...\ oo,
(1) OWNER: wame.. Arthur W. Mortensen Address. D+0. Box 448, Petaluma, CA 94952

"} LOCATION OF WELL: county.___...Spokana — 8SW._ .4 NE._ 1 8¢.20._ 7. 27 N, RAGE Wi

Bearing and distance from sactlon or subdivision corner

(3) PROPOSED USE: Dpomestic £X Industrial {3 Municipal O

Irrigation 1 Test Well [J Other [

(10) WELL LOG:

Formation: Describe by color, character, size of material and structure, and
show thickness of aqu l)‘ers and the kind and nature af the material in eech
stratum penetrated, with at least one entry for each change of formation.

(4) TYPE OF WORK: ?l:"l:'le(:;'se 'ftil'l];?'lb:;:}{ we“.......... MATERIAL FROM TO
New well = Method: Dug  [J Bored {)
Deepened {3 Cable 1 Drven p | Sand & Gravel Q 14
Reconditioned {J Rotary i Jetted O | Olay, sandy 14 22
Basalt, rotten . 22 35
(5) DIMENSIONS: Dliameter of well ... inches, Clay, orange 35 42
Drittea..... 810 it.  Depth of completed well. 10 Sand. fine w/water 49 4'5 -
(6) CONSTRUCTION DETAILS: giav? white - 3; 23; _
Casing installed: 6 . blam. from 1. #1. 10 410, 1, o 2:; gray, solt 275 302
Threaded I} - Plam, from ., . a
Welded®X  .oo....” Diam. from .. Sapdstone 302 304
) Clay, hardpan 304 305
Perforations: vesr; Noxx Clay 105 375
Type of perforator used Wood 375 376
S1ZE of perforaticns in, by in
...... . perforations from ft. to 1, Clay 376 . 381
... perferations from . to . Sand 381 405
............ .. perforations from 1. to #. | Clay, hard 405 406
Sand, cemented wiater 406 410
Screens; vespg  Noxx ;
Manufacturer's Name
Model NOwovoe ...,
. Slot size from 1t. to 1. NO PVC LINER INSTALLED
Dlam: ... Slot size from it to 1.
6" Drive Shoe Installed
Gravel packed: veeg wNom  Size of mravels oo
Gravel placed from 1, to £t
Surface seal: vesg] NoO To what depth? . 18 n i
Material used in seal Bentonite o e - o
Did any strata contain unusable water? Yes O No ® - T a
Type of WAler? i - Depth of Birata. oo .. - - T i
Method of sealing strata off ] cmmm
R ot o
(7) PU“{P: Manufacturer's Name. -
Type! HP
(8) WATER LEVELS: Lgndswrtace clevation 27 527C7
Statie level _220_ 1t. below top of well Date 8/17783
Artesian pressure ... 1bs. per square inch Date...
Artesian water is controlled by,
{Cap, vaive, etc.)
. D down |5 amount water level §
(9) WELL TESTS: lowered below static 1ever o1 Work started.... 810 1983, compieted...... 8117 10..83

Was 4 pump test made? Yes [J N&TE If yes, by Whom oo
vield: 10  gal/min. with ft. drawdown afier
" ESTIMATED AIRLIFT -~ "

“ w “ .

Recovery data {time taken as zerc when pump turned off) (water level
measured from well top to water level)

Water Level | Time

Water Level

Time Water Level [ Time

Date of test

Baller test...om...gab/min, with. ... i, drawdown after........] hre.
Artexan flow. g.pIm, Date
Temperature of water. Was a cheml "maly is made? Yes O Mo {3

G ST 7

ECY 050-1-2¢

WELL DRILLER'S STATEMENT:
This welt was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief,

NAME.. RONDERQOSA DRILLING. & DEVELOPMENT. ING,.. ..

(Person, firm, or corporation) {(Type or print)

Signed]........; T2 YO g
.[Jiﬁglnelilgyl W riller}
License Ni/............. l 287 ................... Date.......... 8 /l” ............ 1983

(USE ADDITIONAL SHEETS IF NECESSARY)




File Original and First Copy with

Depariment ol Ecology WATER WELL REPORT Application No. ..o v,
Second Copy — Owner's Copy
Thizd Copy — Dritler's Copy STATE OF WASHINGTON Permit No. ... .

(1) OWNER: yome DAN. FosTEL

Addrmé{‘ﬂgﬁéﬁﬂbodsmz u.w:qqm_,u

LOCATION OF WELL: county. SPOKANE

gearing and distance from section or subdivision corner

(3) PROPOSED USE: Domestic p: Industrial (] Municipal {J

Irrigation {3 Test Well (3 Other 0

{(4) TYPE OF WORK;

Dwner's humber of well
«if more than one).... .

New well Method: Dng {]~BuudD
Deepened ) Cabie g Driven O
Reconditioned O Rotary K{  Jetted {1

{5) DIMENSIONS:

Diameter of well ...
pritea.. | D0 s

Depth of completed well

(6) CONSTRUCTION DETAILS:
Casing installed: . (&, - piam, trom .l 0t 1o .

(10) WELL LOG:

Formation: Describe by color, character, sue of material and structure, and
show thickness of aquifers and the kind and nature of the matenal in each
stratum penetrated, with at leatt one eniry for each change of formatlen,

MATERIAL FROM' TO
DO o 2. _
24}, (”JM—F;RM z &
L A4 {

Threaded [J * Diam, from .....
Welded X) ' Dlam. from ...
Perforations: yu No O
Type of perforator used,

ToRed. .
_YI.‘C in, by j’Zr

NaTE ! " - 10" TRmATIoA
PACLER. 36T AT R £F

SIZE _of perforations .
...... é f-... perforations from fio fit. to [00 t.
perforations from 1t. to .,
-« perforations from .............. ft. to 1t.
Screens: vesp  wo
Manufacturer’s Name
Type Model No.......__ —
Diam. .. e Slot size @, 1o ...
Diam. .. e Slot slze it to
Gravel packed: yo g Nox Size of ZraVel: e,
Gravel placed from it te 1t.

Surface seal: ves NofDd To what deplh? _!G_ ft.
Material used in seak.” ‘{'ON{ TE
Did any strata contain unusable water? Yes J

No&

Type of water?.. e
Method of sealing strata off..

(1) PUMP: manutacturer's Name
Type: ...

.. Drepth of strata..

HP

. 4+ Land-surface elevation

(8) WATER LEVELS: above mean ses level.... .
Statie level At. below top of well Date
Artestan pressure ..1bs. per sguare inch Date...

Artesian water is conirolled by,

(Cap, vaive, ete))

Drawdeown i1s amount water level |s

(9) WELL TESTS: lowered below static level

Was a2 pump test made? Yes ) No (3 If ves, by Whom?ee e,
Yield: gal./min. with i, drawdown alter

APy, z0-25 GPM B‘rf'ﬂfﬁ-resr

-

Recovery data ititne taiken as zero when pump turhed off) (water lavel
measured from well top to water level)

Time Water Level | Time Water Level Time Water Level
Date of test .
Badler test.......... . gal/min, With..o... £t drawdown afler_........ hrs.
Arteslan flow. £.p.m. - Date. .
Temyperature of water............. Was a ghemical analysls made? Yes 3 No %]

cyxﬁ/fd

£y ARALr AR

g
Work startect........_.v...A.A.._.SILI.'! 19.6/8%2 Completed...............
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my khowiedge and belief.

NAME~J..{ {;;DﬂILLlOSP&IA)&-

erson. firm., or corpdration; . {Typeorpnntl

Address.si.ﬁ-.ézlg.....‘m{ &R&(Jﬁeaumw.

/
___2:;’.)5.7 12X

[Signed].. S

License No.............. 127% ......... - Date i 8/18, 19%

(USE ADDITIONAL SHEETS I¥ NECESSARY)

ERO399




File Original and First Copy with
Depariment of Ecology

Second Copy = QOwner's Copy
Third Copy — Driller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Application No, ..o

Permit No. ... 3376522

R todamnae e

‘1Y OWNER: yame

Address... P FaD B TOA Ward | Uneh 000DR

Snrlram e

M v BY Ly see 0. 727 w. rAA _wa.

) LOCATION OF WELL: county

Besaring and distance from geclion or subdivision corner

(3) PROPOSED USE: pomestic O Industriat O Musteipai {] | (10) WELL LOG:
frrigation [ﬁf Test Well [T  Other 03 ] Formation: Describe by color, character, size of material and structure, and
. b pensirated i ok 1okt oht Srity Jo ek g ey
. Owmer's number of well H :
(4) TYPE OF ‘VORK' n}”nf” ‘:‘ha.n r.u-lel..?‘.hr.e ......__.__.1 N, MATERIAL FROM TO
New well Method: Dug {3 red (] "
Detpened [0 Cable {3 Driven g | 801l 0 Ed
Reconditioned [J Rotary {3 Jetted 3 [Fine Bw . sang 3L 19
Saft Ry . alasyr 12 14
(3) DmlENS%(())NS: Diameter of well a oo ohe 1R, A%, hm, nlay 1Al 0
Drilled ... " ... 4,  Depth of completed well.._ "2 . Snft hacald £ clavw mi n 29
(6) CONSTRUCTION DETAILS: Med , hesnlk 221 24 ..
. . A B hecn
Casing jnstalled: N‘f, ~2se 1 24 1 48
ded [ snft " A8 51
Threa " hi n - 51 £4
Welded 0 >
soft frnetired hocold gal 7%
Perforations: yes O MO n Y, Pagnlt 73 ag
Type of perforator used Saf+, Br. alaar Ag on
SIZE of perforations ... in, bY oo 1B [
_— perforations from . to it ,
meminses . PErfOrations from . to #. -
————~ Perforations from - #. to .
Screens: vag NeQ g
Manufacturers Name.
Type Model No - :
AL Diam. Slot size from ft. to "
f}a | Dlam. —___ Siot size fromn 1’ to f %
. ‘,1‘4 - I Py - )
7 ‘Gravel packed: vag NoD  Size of gravens
Gravel placed from . to . .
Surface seal: vesry No[T To what deptn 21 a o p— e y ——
Baterial used in aeal B ime L- P 5
Did any strata contain unusable wrater? Yes O No [0 T o o ] Vi
Type of water?. Depth of strata ... _ .
I\ ¥
Methed of zealing strata o }-tué\;} 8?
(7) PUMPE: Manuiacturers Name ~ - - —
Type: = b: § o NN (| TN
L T "
(8) WATER LEVELS: [Ligrufcosiemion ol s
Statie level __5_1--_._...tt below top of well Date...oooereoeo. o -
Artesian pressure ——~———-1ba. per square inch Date._ .. _..__
Artesian water is controlled by.
(Cap, valve, ete))
- . ol
WEIL TESTS: Drawdown 18 amount water ievel is
) L TES lowered below static level Work started 4/9 1986.... completed__._ 410 10.06.
Was a pump test made? Yes [J Wo (3 If yes, by whom®e oo
YieM: gab/min. with 1t. drawdown atier hrs, | WELL DRILLER'S STATEMENT:
- " X " ‘This well was drilled under my jurisdiction and this report is
B - " " true to the best of my knowledge and belief. .
Recovery dala (time taken aa zero when pump tumned off) (water level
measured from well fop to water level) ,mu_‘.r I.;IM(‘
Time Water Levet { Time Water Level | Time Water Levet 'f";:;'on“'ﬂm'\“g;
"’ g Address... B§:2 B 82 Hik, Vaskington 99009
~— Dale of {est [Signed) AL o rtion SO
Wefler test . ____gal/min, with_ . f#t, drawdown after..______ hre, {Well Driller)
Artegian flow 0 g.p.am. Date ﬁ?
Temperature of water. Was a chemieal made? Yes [ .No O | License No. £/t 897 Date.. {....., 19.864
a - R R IR e 3 . S . .
2/ T, i Bt b S e i T TR T s
vty COGR (UBE ADDITIONAL SHEXTS I¥ NECESGARY) o S,
ECY 050-1-20 W Pre it e e e s vl - :w g A

ERO400




File Original and First Copy wilh
Department of Ecology

Second Copy — Oamer's Copy
‘Third Copy — Drliler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applitatton No. .

Permit No.GR065S.

Dam dAvdwane

i ”) OWNER: Name

Address DE /1 Tomr TGA and gl 0OONS

") LOCATION OF WELL: couny.., Sn0 0@

bearing and distance {rom section or subdivision corper

M bl y
Y Y viseen X 2T N ReEE e,

(3) PROPOSED USE: pomestic O industrial 7 Munieipal O

(10) WELL LOG:

Irrigation [J Test Weil 3 Other {0 | Formation: Deseribe by color. character, size of material and structure, and
STabun Penetrated. with s ooy o e FR e sy
s Owaer' ber of : one :
{(4) TYPE OF WORK: (i;v',me{;r: ?hu:nn :;Eo'v'l.elluwz S, MATERIAL THOM 10
New well X  Method:Dug [J Bored [J - Py
Deepened [w] Cable [J Driven O Tonsoil 0 ——
Reconditioned [ Rotary\(+  Jetted ] [Saaft Bw  Alas n £
. JRine Pw  eanAd fay 17
(5) DIMENSIONS: Diameter of well .2 ______ inches. Snft Pr. nlay 1% 6
Prilled._.OT..ee w—ft.  Depth of completed well__.._GA .2t BT " " 12 a7
(6) CONSTRUCTION DETAILS: Mad | coft Wmeald 23 1 34 _
. . 1 o, 1]
Casing installed: _® v piam. grom .. s 00 .75 = 24M
Threaded O ft u L Al 4 77
Welded £} 5 1] " 1 77 [=T4
N .D&: By ~laar =1 210}
Perforations: vap wog Pine silica. sand 89 [ a4
Type of perforator wed
Oren 1 o7
SIZE of perforations in, by in. FARES oy 94 g
perforations from " to i,
perforations from 1t. to #t. [Acuifer £9 Q4
perforations from ft, to ®.
S““E;ﬂ"" O D Permit Mo, G3P4552
. Type. Model No,
- Diam, . Slot xize from %t 1o .
} Dlam. . Slot size from 7t 1o 1t - -
o P B = -
¥ Gravel packed: ves g Mo  Size of avaver;
Gravel placed from n. to ",
Surface seal! va f} NoD  To what deptn? 2 _n n
Material wied in seal. . Toment & hentn nite :
Did any strata contain unusable water? Yes 3 No O .
Type of water?_. Depth of strats_ ... E ‘ﬁ
Method of sesling strata off b )
{7) PUMP: manutacturer's Name
Type: BF
(8) WATER LEVELS: o e e e e &, R T
Statle level A.:.._,._.._.E.G_ _____ ——ft, below top of well Date..e ... — AT s s, 3 1pr
Arterlan pressure ... . lbe, per square inch Date..__ ... AR ki
Artesian water s controlied by
{Cap, valve, etc,)
' Drawd is amount water leve) iy
(9) WELL TESTS: lowered below statia tevel ='¢ Work started T/24 1989, completed /24 1..85
Was a pump test made? Yes 3 No {3 M yes, by WhOM?.oooooo, -
Yield: gal/min. with ft. drawdown after hre, | WELL DRILLER’'S STATEMENT:
- - - : This well was driiled under my jurisdiction and this report is
i » " " {rue to the best of my knowledge and belief, -
Recovery d;:imt {time gluak"eon ‘l: “z’e.r;:'v;::a)pump turned off} (water level
measured from wi P SANS DRITLING
NAME CAHC SIE S R P Lo vt bbbt s sk srven
Time Water Level | Time Water Level | Timae Water Lavei (Pereon, Airm, of COTPOTALion IS or print
N . o Address. R3y2 Box 82 Elk, Wash.99009
R, T VO ST U
s Date of test
alder test.. ... gai/min, with. . #. drawdown after.. ____hpg,
Artedan flow. Lr 4] g.p.m. Date.

Temperature of water. Was & chemical analysis made? Yes [J No [}

ECY 030-1-20 s

T .

(USE ADDITIONAL SHEETS
oo

A
rn et ks

IF NECESSARY) *

PRRT N v FRETTRTIR
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File Qriginal and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Drller's Copy

WATER WELL REPORT
STATE OF WASHINGTON

-

~ . - -
Application Nocpﬁ’ﬂj{é‘ -3

Permit No, ... veeen

{1) OWNER: yutws.....L.D. 5. Church

Address Mo 21727 VIST Ao N €75, 5 PErYALE (A G720

; LOCATION OF WELL: county Spokane

- NW, NE s see 2l .28, 84 wm.

Bearing and distance from section or subdivision corner

(3) PROPOSED USE: pomestic [} Industrial (] Municipal [

Irrigation 5} Test Well [ Other 0

Qwner's number of well

(4) TYPE OF WORK: tif more than one)....
New well Mm
Deepened 0
Reconditioned [

(5) DIMENSIONS:
Daited. .90 .. ... gt

Method: Dug () Bored D)
Cable [1  Driven 3
Rotery {3 Jetted O

(10) WELL LOG:

Formation: Deseribe by color, character, size of materiat and sinucture, and
show thickness of aquifers and the kind and nature of the materiat in each
stratum penetrated, with at least one entry for each change of formation,

MATERIAL FROM TO
claﬁ 0 6
broken basalt w/ clay - 6
bagalt 28
broken basalt 31
broken basajt w/ clay 35

{6) CONSTRUCTION DETAILS:

Casing installed:
Threaded [
Welded g

& piam. from .0
" Diam. from ...
" Diam. from

broken basalt w/ water 70 .-
aray clay BO__ 1200

Perforations: vesg wnen
Type of perforator used.....Lorch..cut
SIZE of perforations ......_....._..1%8.... in. by ..
cvrers B periorations from ..

- periorationa from ...

.......... — perforations from

i

3

;

|
2anE

Screens: vap wop
Manutaciurer's Name.
Type
Diam,

Model No.

Slot alze from

DEFASTL T
SPOIANE P

A2

Prps Lenppoy

hadhdod AT R |
Eddnad ) pucsne
AaASLASEE Dt oun v o wrryy

ft. 10 n,

Dlam. Slot size from

it to [

1
Size of gravel: 2.7 ..
ftto....55 .

Gravel packed: ves g wo D
Gravel placed from S, - 4 |

Surface seal: ye No[Z To what depth?
Material used in “a‘-------------'-------w-Bent-on-i-t&w--
Did any strata contain unusable water? Yes [
Type of Water e Depth of strata...cvamninennn
Method of sealing strata off

(7) PUMP: uanutacturer's Name
Type:

HP

A\

&
\
1

211
¥

——

)

\

Bt

e

<
&

Land-surface eltvation -

(8) WATER LEVELS: above mean sea level.., /.

Statle level e L. Below top of well Date
Artesian pressure ....ccmveendbd, per square inch  Date,
Agrtestan water fs controled by.

(Cap, valve, ete)

Drawdown |s amount water level is

(9) WELL TESTS: lowered helow statle level

Was a pump test made? Yes @ No [ If ves, hy whnm?..Cgffey .............
vield: £F/  gat/min with 2,V 1t drawdown after <7+ 5 o,
7 = -4

" " " "

" " "

Recovery data (time taken as zero when
measured from well top to water level)

Time Water Level | Time Water Level

pump turned off) (water level

Time Water Lewel

Date of test

Bafler test................gal./min. with__. ft. drawdown after... ...
Artestan flow. g.pan. Dale

Temperature of Water.......... Wal & chemical anglyals made? Yes O No ﬂ

-nrs,

e ,Z’/;?/ / - Z% ADDITIONAL BHEETS IF NECESSARY)
ECY 050-1.20 : -

-

Work started......... 9=.b ., 1982.. completed... 829 ... 1982
WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true {o the best of my knowledge and bellef.

NAME....Eo.ffe¥...Cox
(Person,

Address..ﬁ.t.y. A=l

[Signed]. (

License No.......... 057.’;’,......

ERO402




STATE OF WASHINGTO_N/\ _ ™
DEPARTMENT OF CONSERVATION ' ' )
AND DEVELOPMENT

WELL LOG No. Appli, 1087

Date_April 21 19 KO Cert, 362-A
Record by W. C. Reede E 7 i
Source Driller's Record S S 3 —

Locotion: State of WASHINGTON  |____.

1]
!
)
County______Spokane !
i
|
i

e ok v | e et

Area o lamaad

Map
BAANW . NEy; ec 20 7. 2%, R 44 B bikawid 65 sesvion
Drilling Co. ___Clyde um ‘

Address__.__.HQL w&Sh

Method of Drilling.... Da t#pril_zmﬁﬂ.
Owner——_Andrews Bresthierh, L /oy £ e A»mf,-vw«
Address____Route 13 Colbert
Land surface, dofum_______ fv, %‘:ﬁ)"ﬁ
CORRE- ’ THICKNESS . DEPYH
LATION MATERIAL (fest) {fee$}

. {Transcriba driller’s terminology literally but paraphrase as necessary, in ?arenlheses It
matarial water-bearing, so state and record static level if repoirted. Give depths in leat below Jand-
surfaca datum unless otherwise indicated. Correlate with stratigraphic column, if feallble. Rollow-
ing log of materialy, §ist all casings, perforations, screens, ete.}

——} Sod & clay 3 |3
Sand with clay(approx.60 g.p.m, 16 | 19
Basalt rock 3 22
. Becompoiegz,gganite (}Etgr! 14 26
| Coarse clean granite broken| 2 38
} White Dolomite { 123 | 50k
_ | Pump Test: |
| Dims 504! x 8® | |-
| SWL: Surface f
DD: 140 l
Yield: 140 g.p.m. |
Casing: 8" dia, Standard pipe from O to
5016",
Perforationas: 6 slots 4" x|6" psr {£t.
from 12 to 38 ft.

Turn up Sheet. af. sheots

I

ERO404




File Original and First Copy with
Bepartment of Ecology

Second Copy — Owner's Copy
Third Copy — Drillet’s Copy

WATER WELL REPORT
STATE OF WASHINGTON

Agpplication No.

{1) OWNER: nime Applewood Farms/Ron_Andre

. address RT#1, Box 271, Mead, WA, 99021 = ..

"} LOCATION OF WELL: couny___ Spokane

SWa

_ #Ting_and distance from sectlon or subdivision corner

Nwl,'. w‘. Sac_?:g.‘, T. 27 N., RQQE WM. .

NE 20 _

(3) PROPOSED USE: bomestic 0 Industrial {3 Munscipat £J

!rrlgnn‘onx_} Test Well [ Other |33

“lwner's number of well

(4) TYPE OF WORK: tif more than onel.... ... Well...ﬂam..‘.,..

(10) WELL LOG:

Formation: Desenbe by color, character, size of materal and structure, and
show thickness of aquifers and the kind and nature of the matenal i each
stratum penetraled, with atf least one entry for each change of formation.

MATERIAL FROM | TO
New well % Method: Dug {1 Bored [0 A— p
Deepened [ Cable [§ Driven O | -—Overburden — {1 T L
Reconditioned [ Rotary 7 Jetted 0 | __Quicksand (Yater) 5' 47
H [
T —Llay 47' 50
(5) DIMENSIONS: Diameter of well .0 inenes. :
bruted .20 ...t Depth of compteted welt.. 90 ... At T
{6) CONSTRUCTION DETAILS: S
Casing installed: 10 piam. trom ... 0 1. to 48 1. - T
Threaded (3 . Diam. from .. A8 -
Welded Ex - Dlam. from 3. I
Perforations: vesp{ o I B
Type of perforator used Eillsxnife } -
SIZE of perforations ...} - . by .2 in . -
iV perfornions; Dg'l 1 £t. l(? G 1t i
; ... perforations from ...19 1. to 1. = g o
6! 40' perforations from L tto BT ... 1, K l: t ! V l': D
Fo bl 3 ox
Sereens: vesg  NeX HUGI O H/Y
Manufacturer's Name.
Type Model No.w— ... | ————DEPARTMENT-OFECOLOGY
Diam. ..., - Blot size from ... ft, to 1. SPWHW o
Diam. ... ... Slot size from .. H. {0 t.
e
Gravel packed: Yes¥] Nol[} Size of gravel: {
Gravel placed from ... Qoo 11 t0 . D ; -
Surface seal: ves * Nof{] To what depnt 1B .. n. i -
Material used in seal.. Bentonite
Did any strata contain unusable water? Yes O Nop’ |
TYPe Of Waler T oo msomims Depth of strata .o i
Method of sealing strata off. !
— -
(7) PUMP: nanufscturers Name ;
Type: HF é
' Land-surf; tevati - 7
(8) WATER LEVELS: Landosurtece sievaan 737 4 :
Static level ... 5 —ft. below top of well Date 8/11 79 . |
Artesian pressure . —.-1D8, per square inch Date |
Artesian water is controlled by,
{Cap, valve, ete.} ,
|
, Drawdown Is amount water level is ———— e
(9) WELL TESTS: lowered below static jevel Work started 7/17 |q79 , Completed 8/11 1979

Was a pump test madef Yes {3 No & U yes, by whom?. oo
Yield: gal./min. with {t. drawdown after

Recovery dala {time taken as zero when pump turned off) (water lavel
measured from weil top to water level)

Water Level Time

Water Level

Time Water Level | Time

Date of test 8,11[79
Baster test..&.......gal/min. With..roe... AL, drawdown after..............] hrs,
Artedan Aow. g.pam. Date
Temperature of water.......... Was a chemical an

f//_{/? 7

made? Yes ) No (X

ECY 050-1-20

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

NaMEonderosa Drilling.& Development, Inc. . .

{Person, firm, or corporation) {Type or prnt)

10 E. Bro w&&Spoka , WA, 99206

/lGnaeRThacker
{Well Driller}

Address..]

License Nom‘#a Duite.

Y

(USE ADDITIONAL SHEETS TF NECESSARY)

ERO405 (?7)




File Qriginal and First Copy with
Department of Ecology

Second Copy — Owner's Copy
Third Copy — Dritler's Capy

WATER WELL REPORT
STATE OF WASHINGTON

Application NO. oo

Permit No. ... oo

(1) OWNER: wume. .. Clayton WELLINGTON

adaress . RCL_Mead, Washington 99022

%) LOCATION OF WELL: county_. OPOkane

~eartng and distance from section or subdivision corner

NWy, NE 4 sec20... 127 . x., rE4Ewa.

Domestie &)  Industrial {J
irrigation [J Test Well {1 Other

Municipal [}
m]

(3) PROPOSED USE:

idwner's number of well

(10) WELL LOG:

Formation: Descnibe by color, character, size of material and structure, and
show thickness of aquifers and the kind and nature of the material in each
stratum penatrated. with at least one entry for each change of fgormation.

(4) TYPE OF WORK: O more than Onel. ... | . MATERIAL FROM | TO
New well Oz Methed: Dug O Bored [J SOLT1 T 3
Deepened  [1 Cable {3 Driven O -__E%g——_..
Reconditioned 0 Rotary (0, Jetted 01 b 3 30
BYOken Basalt 30 35
(5) DIMENSIONS: Diameter of well . B inches hard BEsalt 35 45
pritted..... 301t Deptn of completed weli .50 ....... 1, BTokéfl Basalt Clay 45 0
(6) CONSTRUCTION DETAILS: 1 —
Casing installed: ."* Diam. from .. |
Threaded O3 ' Diam. from ..
Welded O . Diam. from ... I
1
Perforations: yesg nNoX ]
Type of perforator used '
SI1ZE of perforations in., by in. i
perforations from £t. to ft. |
- periorations trom it. to it v
i PEITOTAHORS from 1. to 1, !
Screens: ves No(K
Manufacturer's Name -
Type Model Nowicee ..
Diam, .. - Slot size {irom %t to 1,
Plam. .ovis S0t size {rom 1. to it. .
Gravel packed: vest3 wNor3 Size of gravel: oo, |
Gravel pleced from 1. to i, ]
Surface seal: ves@ Nol  To what depth? Bl 2t !
Material used in sealBenbonie ECCIN TR
Did any strata contain unusable water? Yes (0 No Q LI\ Y W W) L- l V b LJ i
Type of waterdo . viicimimunsns DEPth Of SUTat@ e i
Method of sealing strats off. AHR 1 1 197 |
{7) PUMP: manufocturer’s Name
Type: HP DEPARTMF_NIT GIC £C LGGIF‘
(8) WATER LEVELS: Iandsurtace clevation I
Statice fevel ......0. st BelOW tap of well Date,, !
Artesian pressure ..........o—--..Jbs, per square inch Date....cooininen
Artesian water is controlled by
{Cap, valve. otc.)
. D (1] i E l J—
(9) WELL TESTS: Towered below statie lever” el ie Work started . 870=_ 10 76 comuteted 8-6- . 76
Was a pump test made? Yes 3 No 3 If yes, bY WHOMPooeeeroovrornn : = —~ ——
Yield: gal./min. with ft, drawdown after hrs WELIL DRILLER'S STATEMENT:
Est. Air+-Lift " " This well was drilled under my jurisdiction and this report is

" "

Recovery dala {iime taken as zero when pump turned off) {water level
measured from well top to water level}
Time Water Level | Time Water Level

Time Water Level

Date of test
Baller test

gal./min. with

ft. drawdown after_..
Artesian fiow. g.pan, Date ﬂf\
Temperature of Water........ Was a chemical analysis de? Yes {J Ne )

No. 756=—05—([Rev. 4.71)

A

$. F.
=

i T —

true to the best of my knowiedge and belief,

NAME.......... Caunan...Develaguwntu.Co:‘nggn. ....................

{Persen, Arm, or cofporatlon} e ot print)

LICense NOu......cccrummrrrmmisimsssss s

ERO406
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File Original and First Copy with
Department of Ecology
& .ond Cony — Owner's Capy

WATER WELL’ REPORT

Application Nua ‘3 ‘027’-?&?

Third Copy — Dritlers Cov?’h ) o S8TATE OF WASBHINGTON Permit Re .
(1) OWNER: N.me..._.;‘tsn...Edburg. e e et mer e et peer e Addreu.....RtAlA_Nead, ‘?"'Z'-Shimm . 9%21 .
, {2) LOCATION OF WELL: couy;.. . Spokane Wi of— SE...y NE...1y Sec.20._ 1. 27K R 44w,

o

ﬁllnl and distence from seéction or subdiviston corner

(3) PROPOSED USE: bomestic f§ Industrial [J Municipal [

(10) WELL LOG:

Irrigation [] Teat Well [ Other [} | Formation: Deseribe by color, cheracter, size of moterwa! and structure, and
: I
N . one TV € change g ormation.
(4) TYPE OF WORK: ﬁr?n!;r: ‘tlr‘!lg?xb::leol!. well e = et ey ania MATERLIAL T T FROM IR
. New well X Method: Dug {1 Bored 3 :
"%\ Deepened G Cable )  Driven F --mu o “_0’ ___2
! . Reconditioned O Rotary {Y  Jetted [ Br, clay ’ 2 B
=~ | Broken basali, sand & clay,mixed 8 14
{5) DIMENSIONS: Diameter of well ... .. inches, _mlhr' olw 1 oF
Driled __ 96 4. Depth of completed well.Q.......ff, Sand (no vater) T T e e 257 2.}
- - _----—i rE- R, -
(6) CONSTRUCTION DETAILS: _ .. [Pk, bry olay . ;’Z; gg )
- Casing installed: £~ piam. tronr ... .. tt. 10 .30, _ 1. 0% 1 —— T 78] By
. -Threaded [} | .. Digm. from .. ftto e . e
e ‘Welded [ QI . Diam, trom .. tt. to . 1. | Dihdon sand (Aquifer) g]é gg_
X White olay -

Perforations: vag wep
.. Type of perforator ussd

BIZE of perforations in. by in. II
e ° . perforations from it. to . PVC ed
o ot perdorations from ft. to n
T¥ L T¥ . perforations trom ft. to .
- Screenst Yag e .
7. Manufscturer's Name ' :
. viType m No
# . 0 Diam O siot size . 228 from . CY Iy A, -
", Diam, 8. siot size _20E trom _ BT 1 1o .92 .
. - T I KN - B 2 B e e
1.y Gravel packed: yeag wnNoO  Size of gravel! __ i i L i 3 W T
T - . Gravel placed from # to #. _‘F N I N —_
: il - o] . —
Surface seal: vea gy No3 To what deptnt . g4 n : R
- Matertal used in seat COMONE & bentonite . ARR 4 g : ____;
]

Did any strata contain unusable water? Yes [)
Type of watert.. . ___ . Depth of strata.
-Method of sealing strata off

No O

(7) PUMP: manufscturer's Name
* Type:

QFPATIIERT GF ECOLORY
SOARANE RECE

TR A

HP

. Land-surface élevation
(B) WATER LEVELS' above mean sea level..., ..
Statle level x ——2t. Below top of well Date.._

Artesian water is controlled by
{Cap, valve, eic.}

Drawdown is amount waller level is

(9) WELL TESTS: lowered below static leve

Wak a pump test made? Yes {1 No O If ves, by whom?o ..
Yield: " gal./min. with f1. drawdown after

£ " n [

" no. "o

Temperature of Water.. .. Wax a chemical analysis made? Yea (3 ?‘;E

Recovery data (Wme taken as zero when pump turned off) (water Jevel
measursed from well top to water level)
Time Water Level | Time Water Level | Time Water Level
5 CE RS IR S
" P, - I
A i (- -
Sy iDate af test : D
Tdller test.  gal/min. withe.o. .. At drawdown after.____.._ hrs.
Ar Bow.. 15 gpm. Date -

22

Completed .. 6/5_/. e . 18.82

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and beliof.

Name... SAMS DITLLING

{Person. Arm, or corporstionf

Address._ Bte2 BGX 82 Elk, Washincter 99009

ERO407




File Original and First Copy with
geparérr‘\:e"nt of Egoiegy c

econ ~ Owner's Co|
Third Com?’;» Driller's Cop}?y

WATER WELL REPORT
STATE OF WASHINGTON

Application Ne. .. ... . .

e

A n -
Permit No. ..wx =700 = 0wl

(1} OWNER: wame. ¥allace Hoback

}) LOCATION OF WELL: couny, 2D0K2NE

Beuring and distance from section or subdivision carner

(3) PROPOSED USE: romestic X

Irrigation {1 Test Well {3 Other

Industrial {3 Muntcipal [
G

(4) TYPE OF WORK:

Lwrner's aumber of well

{10) WELL LOG:

Formatiton: Deseribe by color, character, size of material and structure, and
$how thickness of aquifers and the kind and nature of the materic! in eqch
stratum penetrated, with at least one eatry Jor each change of formation,

(if more than onej..., [ MATERIAL FROM | TO
New well X - Method: Dug [ [n] - ; i
Deepaned £ Cable 0 Driven O TQp&Qll DV Y; i 2 ..
Reconditioned [} Rotary [ Jetted [ |Saft _elay & fine gend 2. 5
Saft Br,elay . 5 2%
(5) DIMENSIONS: Diameter of weil .. .0 inches. |o C :
on oft hasald = [ 2?_,“,30
Drlted.. 2K £t Depth of completed wett.... .20 1, ;
Medd, hasalt — . 3G_.. 33 _
{6) CONSTRUCTION DETAILS: Hard hasalt 31?93 .
: s r, clavy :
Casing installed: & » pjam. from . 0o 30 o ki 3 - g_ﬁ_r_l 95 .
Threaded 3 | 2 Diam. from . v 0 g, [White clay 5 98 .
Welded » Diam, from . to . [White nloy tn orenge 98 1100 .
Perforations: vy wnopg -
Type of perforator used
SIZE of perforations L1 T 1 R | 1 -
................ - perforations from . SO { N 1 S |
- .. periorations from ... .. ft. to it | — .
- .. perforations from ft. to . 1.
Screens: vesp  Nof[y -
Manufaciurer’s Name. —
Type -
Diam. e . Slot slze .
Diam. o Slot sfze .eeeee .
Gravel packed: vesg moO  Size of gravel: 1T
Gravel placed fIOM o £, {00 o -t T
Surface seal: yesT No3 To what deptnr . 18 1t, T =
Material used in seal .
Did apy strata contain unusable water? Yes ] No O - —
Type of Water?u i e DN OF strata. ‘
Method of sealing strata off. .o, _ T T
() PUMP: manusacturer's Name ;
Type: - HP - ! ——
1
. Land-surface elevaticn =
(8) WATER LEVELS: above mean sea Eevei...z.ﬂdt. B
Statfc level ... 59 ............................. ft. below top of well Dale. .
ATESIAN Pressure ... s ibs. per square inch Date. o | I
Artesian water is controlled by - ]
{Cap, valve, etc.) o
i f
9) WELL TESTS: Brawdown 15 amount water Jevet Is — e
( ) lowered below static level Work started 5/3 ' 1484 Compleledd.....‘;./.é,.,.,. 198,

Was a pump lest made? Yes 3 Mo [J If ves, by whom? ... .. ... ...
Yield: gal./min. with fi. drawdown after

" o " "

Recovery data ititne taken as zero when pump turned off) {water levet
measured from well top to water level)

Time

Time Water Level

Date of test
Bajler test.......
Artesian flow. £.pm. Date
Temperature of water.......... Was a chemieal analysis made? Yes (7 No O

77 g

-ft. drawdown after........... .. hrs.

ECY 050-1-20

WELL. DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true lo the best of my knowledge and belict,

(Person, firm, or corporation)
A2 WM 1 3 ann
Address.....ﬁt'? Box A? Elk, YWashington 99019

NAME......

"{Type or prind)

[Signed],..ﬁ = P O AP 4
. (Well Driller)

..... o=

License No......

{USE ADDITIONAL SHEETS IF NECESSARY}

ERO409




Fite Orictnal and Firkt Copy with
Depariment of Ecology,

Secend Copy — Owner's Copy
Third Copy — Dritler's Copy

WATER WELL REPORT
STATE OF WASHINGTON

Applecation Ko

Permit Neo.

"—) OWNER: Name.A.l,lan J. Wicklund ..

Address . 3813 Hutchvion Apt 27 Srokane,.fn

y LOCATION OF WELL: coumy SPO53N8

S

el and distance from sectioh or_subdivision foEner

Damestic [ Incustrial {J ' Municipal O}

{4) PROPOSED USE;

(10) WELL LOG:

Irrigation [1 Test Well [ Other O { Formation: Describe by color, cheracter, size of meteral and structure, and
show thickness of aguifers and the kind gnd nature of the malrrial 1n each
. .  Gwners number of well ~ stratum penctrated, witk at teast one eniry for each chunpe of jormotion.
(4) TYPE OF WORK: t1f rnore than onep.... ) MATERIAL | FROM = TO
New weli Method: Dug {J Bored T = : :
Deepened g Cable [X Driven {3 . léX_.W,h lte to gray 1 6 5 19¢
Reconditioned O Rotary 0 Jewted O | C12Y brown 100 13¢
- . Zlay cdark brown L 130 237
(5) DIMENSIONS: Dismeter of Well oo mehes. | Clay 1ite brown 217 22¢
Prilled . Pepth of completed welk. ... dLl Clav Whlte 'tO gray . 228 230
— __ﬁ____ﬁ.__..i_ .
(6) CONSTRUCTION DETAILS: Clay 1ite brown_ {some wood Y. 230 2’32
Casing installed: 8 . biam. 1 A, 38 Clay green : 233 2ho.
£ e g YT t | ©lay dark brown (very fine | 248-
Trreaded O - piam. tromC1US21. 10 ..328 1. 3 | TN
Welded O TV C Diam. from 325 - ft to 365 1t sanc - . ! 2"&‘2"
Clay blue (very fine sané) @ 262. 283
Perforations: ves & Nodh 311 Saw Clay green (very fine sand)’@ 283 204
Type of perforator mia/ . Clay browvn (very fine sapd)i 204 330
SIER G Pt B P e Clay to shale brown {(with . 330
... perforations from 3 5 CHOte 3 5 p i ) Vint tne N
. perforations fram ... 1t. to n. :anc' gnses Water Bearing - ‘ 355
o PEFIOTAHONS FTOM e crmvrenecns T A0 i I, Cley lite brown to shale i i
’ with sané¢ lensee & wooé fra- -
Screens: yesg  NoX) gments 365
Manufacturer's Name. L. . i
Tvpe.. Py N ST ‘ HaterBearing ]
Ciam. - oo Slot size ... fTOMW ... ; -
Diam. — o Slot 8E28 o oo £POM e
t
Gravel packed! ves] Noe[  Size of gravel:. i
Grevel placed fIOM s oo T i -
Surface seal: yesgx No ([l _Teo what depth? 1t. —r -
Material used wn seal. ement & LBENTL L.. ‘ -
Did any straia contan unusable water? Yes O Ne [X. \ I!. \J e

Type of water?.

.. Pepth of strata..

Method of seaisng strata nf{ Iﬂ 9 {,] 1q83 -
( ' . Gruncfooc A" A n 1A Bia k3 J
7y PUMP: mangtaciuger's Name.. S
reper S ok | wri-102 CEPARIMERTOF ECOLARY
' : o SPONAN PHGE———————
R L A T ot — E-REEIONAL-O
Static tevel .f1. below top of well pated. 0o 87 ;

ATLESian Pressure .. ~Ibs. per square ipeh Jigte. None.

Ariesian water is controtled by..

{Cap, valve, etc.}

Drawdewn is amount water level is

it} WELL TESTS: jowered below statie !e\.el
Was a pump ezt made® Yes "Y-?‘ﬁ o I! )ec hy “hom°v0n+r?.c Lol

Yield * gal/min. with . drawdewn after hrs
@ " ~ .
A 75 £ -

Hecovery Gaie sLinE taken as zero when pump turned offy iwaler level

meatures from well top to water level}
Ture Water Level | Time Water Level ; Time Water Level
bolio 30k Mak1 265 Al b2 262
haiyg 235 .. Bi50 230 M55 226

Date of wst
Baiter test .
Artesian ﬁo“ . g.pm. Date..
Temperature of water..... 6 Was a chemical anahsts made? Yes D No éﬁ

... gal./min. with.. _ft. drawdown after. t..._..hrs.

Work started..12.3- 86 . .. Completed..] . 02872, .1y

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this repert is
irue to the best of my kKnowledge and belicl.

warren & son Srillins
IPerson ﬁrm or corporahom IT)pe ur pnnu
E. 12€)f’5 8th _hvenue Spokane dn
f‘(‘\é

el
NaMEC s Y2 .

Address...

{Signed]..L.

Livense No.....

/ ”0/7”%?

{USE ADDITIONAL SHEETS IF NECESSARY)

ERO410

Sevielevielstnde




APPENDIX B
Altimeter Drift Curves, Associated Data and Explanations
for Welthead Elevation Corrections




Wellhead elevations were measured from points of known elevation. A point of known
elevation was selected as a benchmark from which a measurement loop was initiated. The
loop was then closed to check for drift and allow for correction. Loops were held to 30
minutes to minimize correction problems. The following are the three loops ran to collect
wellhead elevations.

Loop 1
Well ID Time
ER0405 11:06
ER0406 11:10
ERO404 11:14
ERO403 11:17
ERO402 11:20
ERO0405 11:26
Loop 2
Well ID Time
ER0407 11:45
ER0O408 11:50
ER0O409 11:57
ER0410 12:07
ERO407 12:16
*MP = -2.44
** at road +5
Loop 3
Well ID Time
ERO405 12:22
Telephone  12:25
Well
ERO399 12:30
ERO0O400 12:37
ER0O401 12:40
ERO405 12:50

Pressure

millibars

942.0
0941.8
942.6
942.3
942.2
942.0

Pressure

millibars

940.6
940.5
939.9
941.7
940.4

Pressure

millibars

941.6
941.5

938.4
939.7
940.2
941.5

Wellhead
Elevation

2306
2309
2289
2294
2298
2306

Wellhead
Elevation

2342
2344
2361
2311
2348

Wellhead
Elevation

2306
2308

2397
2360
2347
2309

Drift

SO CocC oo

Drift
rrection

-1.0
-2.35
4.3
-6.0

' Drift

Correction

0
-0.35

-0.9
-1.6
2.0
-3.0

Corrected
Elevation

2306
2309
2289
2294
2298
2306

Corrected
Elevation

2342
2343
2359
2307
2342

Corrected
Elevation

2306
2308

2396
2358
2345
2306

At

slab
MP
MP
MP
GS

slab

At

GS
GS*
GG
MP
GS

At

slab
GS

MP
MP
MP
slab




A Lietz model AIR-HB-1L barometer/altimeter was used to take the readings. The accuracy
of this instrument is 1.0 foot according to the manufacturer. Measurements were taken in

millibars and elevation in feet. Drift curves were used to correct for instrument drift (Lahee,
1961). The day the measurements were taken there was no wind, the temperature was about

65 degrees, and there were no clouds.




ALTIMETER ELEVATION CORRECTION CURVE
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ALTIMETER ELEVATION CORRECTION CURVE
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APPENDIX C
Hydrographs for Green Bluff Observation Wells
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APPENDIX D
Hydrograph for Stream Measurement
sites 290 and 290A




Flow in Unnamed Stream
Tributary to Deadman Creek
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