
 

 
 
 
 
 
 
 
 

ATTACHMENT 1 

Hydrogeologic Setting — Select Literature Excerpts 
 
 
  



Hydrogeologic Setting

From: USGS SIR 2011-5124

Primary HG Units:
 Overburden
 Columbia River Basalt Group

• Saddle Mountains Formation
• Wanapum Formation
• Grande Ronde Formation



Hydrogeologic Setting

CRBG Extent and 
Near-Surface CRBG 
Formations

From: WA Commerce 2019



Hydrogeologic Setting

Conceptual Groundwater 
Flow within CRBG 
Formations

From: USGS Professional Paper 1413-B



Hydrogeologic Setting

Lateral groundwater movement 
through basalt “Interflow 
Zones” at top/bottom of 
individual flow members

Limited groundwater 
movement through basalt 
“Flow Interiors”

From: USGS SIR 2011-5124



Hydrogeologic Setting

Conceptual groundwater 
movement through Interflow Zones

From: CBGWMA 2009



Hydrogeologic Setting

Regional 
Groundwater
Flow Patterns

Adapted From: USGS SIR 2011-5124



 

 
 
 
 
 
 
 
 

ATTACHMENT 2 

Columbia Basin Sustainable Water Coalition 
Monitoring Network Well Logs 

 
 
  



Connell Well #5



Connell Well #5 (cont'd)



Connell Well #5 (cont'd)
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nte Ortstnal olnd First Copy with 
P,.Partmfttt of l:cololY 
Second Cop:,, - 0Wner'1 Copy 
Tblrd Copy - Drtller'1 Copy 

WATER WELL REPORT Jr:;i 
ft&TS 01' W&IBINOTON J-1" � 

AppUcatton No . ...................... . 

Pwmit NoG.. J. ..... !.:b. .. /..f 
( 1) OWNER: N-.. .. _ .... Io:wn ... of. ... Ma.ttawa ...... --·-.. --·-·---·-· AdclNa ............. -··············-····-·····..w.as .... 99.3.':1.4._ .. , ......... _._. 

(3) PROPOSED USE: o-.tic D 
rnta'ation O Tlttll. Well 0 

(4) TYPE OF WORK: ?J"'n!'!! �1. -��·-··--··--12..._
N- wall [J M8tbod: Dus CJ ..,_ 0 
DMl*r,ed CJ Calt1a CJ Dlt9a 0 
a.conditioned O IIMM7 1J .r_...s CJ 

.. 
(5) DIMENSIONS: DlamMar of wall 12.!! .... &....l.Q ..... 

DrWed.-.. .9,-9.J--------....ft, Deplb oi eamplated ..u... .. 9g3 n. 

(6) CONSTRUCTION DETAD..S:
Cuing butalled: __ .12.. __ .. Dtam. trom '!11..±.J a. to • .52n.. ft. 

--··-" Diam. ttvm ·----- ft. te - fl. 
••---H mu.i,. tr'OIII ·•--••••••-·- a. to ·--- ft, 

Perioratiom: Y• o No 1J 
TJ"Pe D1 p�wr \laed._ ......... -·······-···-·-··-·--···-·-------
SIZS at pvfonuona ·-·-··-··-··-· .. ·-···- tn. b:, ............ ---·····- la. 
···--··-·-- PlftOl'•tiom tram -···----- ft. to ---- ft. 
---·-·-- perforatiou tram --------· ft. to -·----- ft. 
···---··--·· �-uo111 tn,m --··------ ft. to -·-- ft. 

Screens: YM O No CQ{ 
�• Nuna ............ -·------·-
Tne-- ·-·-·-- Jfodel No 

::: :=:==::i: =:: ::::=::�:::: = ::::::::===::: :==:: 
Gravel packed: Ya O No CI S'- ot ,ravel: ·--··--···----

Gravll!.I placed trom --.. ·-···---···· .. -······- ft. to ····-·-·--·-·····-·····- ft. 

Surface seal: Y• [I No o To What depth? ___ 2J. _____ ft. 
llatert.1 Wied In 1eal ........... c.ement ................... -.............. -··---
Dld an:, strata contain unuaable water, YM O No CJ 
T:,,pe ot water? ........................ _ .......... Depth of mata .... -··------
Method at Aallnl strata air ............................................................ _ ........ -

(7) PUMP: ManutactUNr'I Nama .................................................. ----····· .. ··-----
Tn>e· .................. --····-···· ··················--····· .. ·--·-·-············ .. ···· H.P ............. --·····-

(8) WATER LEVELS: = .. =e.:!i:'�� ... 7/i.�. 
Statjc level ........................... ·-····--·.ft· !Mlow top at -11 Data ................. _. __ _ 
Arte1lan p,-uni ........................... -.. Jbl. per aquar• Inch Data .............................. .. 

Arte9lan ••ter la controlled by ............ _ .......................... -··········-···-········ 

(9) WELL TESTS:
Wu a pump test mad!!? Yes 0 
Yield: gal./mln. wtth 

(Cap, valve, ate.I 

Drawdown la amount watl!r level 11 
lo-red below IIUIUc lev-1 

No D U yl!ll, by whom? . ...... ......................... .. 
ft. drawdown alter hn. 

Recovl!ry data (time takl!n u uro when pump turned ol't) (water level 
ml!uured from well top to water level I 

Time Woter Level Time Water Level Time W1dff L.e11eJ 

Date ot test ............ . ............ .............. ............ .. 
lira.a•,: tl!sJ..00.0+. . .  1al./m.in. wtt.h ....... . ... .... tt. drawdown aner .................... hn. 

Artetdan llow ...... ,,--··········-·········--··········· ·····_._p.zn. Date ................................................... . 
Temperatur" ot watl!r ......... .... . Wu .a chemical analy1l1 madd Yes O No O 

(10) WELL LOG:

l'onnauon: De,o,'QN bv eolot-, ..._., liza of matffial mu! ltTt&ctun. 
•how tMclm•• of !I-Qld"ter. G'lld tlW kW CPMI lledare ol tha malltial ti! 
nratu,n PIMn'IIUd, wUh Id INK OU ftlff\l tar •ee" cl'MDIQ• of ,_en 

IIATUlAL l'IIOII TC 

-----·----------------'--------

Work 1tuted ........ E.eb •.... 1.0 .... 19Bl.. . .  Compl.,tea .. April....J ......... , 1a .. 8-

WELL DRILLER'S STATEMENT: 

Thia well was drilled Wlder my jurisdiction and this repoi-t i 
b-ue to the beat of my knowledie and belief . 

NAME ........ l?.�.r.t. hqJ 9.W.�� .. .P..r.:t.UJ..f:l& •... Jn�. �- ............................... . 
(Penon. ftrm, or corporation) ('type or PrlDO 

Addreu .... Nin�g e ... f aJ.�-�.\i� ...... 9.9.Q.?.§. .......................... .. . 

[SIIO"'I�/····�� .. 

License No ........ 0.0.5J ........................... Date .... M?lY ... � .... ............. , 19/ 

3'%-?c 0> PJl/(UU ADDmONAL SII.UT8 11' NltaSSARY) 
ECY OS0-1•20 

; """' /C,·' {# 

Mattawa Well #2
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Mattawa Well #2 (cont'd)



WATER WELL REPORT 

ECOLOGY 

·-- ' 
rd 

Original& 1' copy a Ecology, z""copy- owner, 3 copy-driller 

co'n�truction/Decommission ("x" in circle) 
!:8r Construction 

.. • 

O·Decommissio� ORIGINAL INSTALLATION
.:�::� . ·:'.'. .· ,.,-:Ndtice'oflntentNumber 

P.ROPOSED USE: D Domestic ._.J�J Industrial. 
· :-., D DeWate{·· D lrrigatio�· D Test Well 

.DMunicipal .. 
Dother 

TYPE OF WORK: Owner's n�ber �f �ell .(if mor� than one) 
[EJ•New,well., · D 'iieconditionecf" M'ethod: ,. D Dug 0Bored D Driven 
O,.Deepened ..... • · · D Cable [El Rotarv D Jetted 
plM�NSIONS: Diameter .of.well -� inches, drilled �2=5=2 __ ft. '· ,. ., · benth nf coninleten ·well 254 ft 
CONSTRUCTION DETAILS. 

Casing [E]welded . 1Q___" Diam. from .±L__ ft. to 2l_ ft. 
Installed: [El Liner installed 16 " Diam. from .±2__ ft. to liQ_ ft. 

D Threaded·. == " Diam. From ft.to ___ ft. 
Perforations: D Yes [El No 
Type ofperforator used --------------------
SIZE of perfs in. by in. and no. of perfs from ft. to ft. 
Screens:_ [E]Yes []No· DK-Pac Location---------
Man�facturer's Naine ·_R_o_ s_c _o _e _M_o..,s_s _______________ _ 
Type Louvered H.L.S.A. Model No. ----------
Diam. 16" Slot size�2,.,, 5..,0'-- __ from _.1"'3_,.0 ___ ft.to _.1�7�0 � __ ft. 
Diam. Slot size from ft. to ft. 
Gravel/Filter packed: "0 Yes [El No Size of gravel/sand ______ _ 
Materials placed from ft. to ft. 
!i<1rface Seal: [El Yes O No To what depth? �5�3'---�- ft. 
�-aterial used in seal _B_e_n_ t _o_n_it_e���- ----,-------------
Did ru,iy sml;ta contain tumsable watef? D Yes [BJ No 
{yp;ofwate:? · · .. Depth O(strata ___ ,_' _____ _ 
Meihod of sealing strata off · . . . ' 

PUMP: Manufacturer's.Name 
T�e: .. ,. H.P. 
WATER LEVELS: Land-surface elevation above iri�an sea level ft. 
S;�\c 'ievel 29 ·" · 

ft. below top of well Date �3 _0 �2�6--0 � 9�---
Artesian pressure ___ �lbs. per _square inch Date ---------

,. Artesian water is controll.ed by {cap, valve, etc.) 
WELL TESTS: Drawdown is amount water level is lowered below static level 
Was a pump test made? [El Yes D No If yes, by whom? _T_P_@�"'-D _____ _ 
Yield:; .8.QQ__ gal./min. with 2.6__ rt: dra;down after 1.4._ hrs. 
Yield:. _. __ gal./min. with ft. drawdown after ___ hrs. 
Yield: --- gal./min. with ===-ft. drawdown after ___ hrs. 
Recovery data (time taken as zero when pump turned off) (water level measured from well 

-top to water_fevel) __________ __ _ 
Time Water Level Time Water Level Time Water Level 

Date oftest 3-27-0 9 
Bailer Test ----gal./min. with ____ ft. drawdown after ____ hrs. 
Airtest 300+ gal. /min. with stem set at ____ ft. for =2� __ hrs. 

Artesian flow _____ g.p.m. Date 
Temperature of water___ Was a chemical analysis made? D Yes D No 

·B�vtv€P r� _ l-\t
ex J3'11iCURRENT 

Notice of Intent No. _W_E_0 _ 96_3_ 5 ______________ _ 

Unique Ecology Well ID Tag No. _B_AL_9 _5_6_
-,-

_______ _ 
WaterRight Permit�o.·.

·��-2
.(j/jp (D)_·

�roperty Qwner Name _M-'-_ '-ic_r_o_ so_ft� __ C_o_rp..,_o _ra
-'
t
'-io"'"n--'---"--"'------

We ll Stre e t  Addre s s  501 Port Ind u strial Way 

fity Quincy Count y_ -'GC..Cr..CCaCCnt'--------

Location..sL_ 1/4-1/4 �1/4 Se c l_ Twn 20 R li_;,.ewM � Check 
Or 

(s, t, r Still REQUIRED) WWM O One

Lat/Long Lat Deg 

Long Deg 

Lat Min/Sec 

Long Min/Sec 

Tax Parcel No. (Required) ...:.4.:e..04.,,.,0"'8"'"00""5'------------
CONSTRUCTION OR DECOMMISSION PROCEDURE 

Formation: Describe by color, character, size of material and structure, and the kind and 
nature of the material in each stratum penetrated, with at least one entry for each change 
of information. (USE ADDITIONAL SHEETS IF NECESSARY.) 

MATERIAL FROM TO 
Soft brown silty sand 0 4 

Dark brown clayey silt 4 13 
Mixed light brown clays, pumice, medium sands 13 20 

and �avels, (Caliche) 
Reddish tan.and brown Caliche with visicttlar 20 51 

basalt gravels. Wet 
Weathered top of basalt. 51 53 

Dense dark grey basalt, fractuered and oxidzed. 53 116 

Light tan softer rock, sandy and oxidized. Volcanic 116 134 

.Olive tan and white Glass, water. 
Dense grey basalt. .. 

"134 254 

,. 

-·

f,---.'\ \r'": i( · ·' ;c,.,_. I \:::JI ,.-lL-

\L-J-< \l- .�t'.':::::>, - -

II \\ -'-"" 
U&'f GU LUu.i 

- ....... - � -

--· hTtA!=N1 ( )\- t:vV: 

ui-�:._· _;_;", AFG\ JNALVr 
t:J">J I -• 

Start Date 3- 9-0 9 Completed Date 3-29-0 9 

)GY 

FlCE 

WELL CONSTRUCTION CERTIFICATION: I constructed and /or accept responsibility for construction of this well, and its compliance with all Washington well 
construction standards. Materials used and the information re port ed above are true to my best knowledge and belief. 

�DrillerOEngineer OTrainee Name {Print) Matt Call � Drilling Company Tacoma Pump@ Drilling 
Driller/Engineer/Trainee Signatur� C� Address 30316 M ountain Hwy 
Driller or trainee License No. 2571 ---------'"----------------

IF TRAINEE: Driller's License No: City, State, Zip Graham 
----------

, 98338 Wa 
Contractor's 

Driller's Signature: Registration No. TACOM APD 203PF Date 

ECY 050-1-20 (Rev 06/08) If you need this document in an altenateformat, please call the Water Resources Program at 360-407-6600. 

Persons with hearing loss can call 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341. 

Quincy Well #6
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SM

Caliche

SP

Tpr

Teqc

Tr

Tr

Loess

Silty sand

Caliche

Cemented sand

Dense interior basalt (Priest Rapids Member -
Wanapum Basalt)

Opalized diatomite (Quincy Member -
Wanapum Basalt)

Flow top basalt (Roza Member - Wanapum
Basalt)

Dense interior basalt (Roza Member -
Wanapum Basalt)

16-inch casing
sealed in 20-inch
borehole

SWL 29 feet

Drilled

Date Measured Elevation (ft)

Groundwater Depth to
Water (ft)

Notes:

Surface Elevation (ft)

1/30/2019 4/8/2019

Horizontal
Datum

Vertical Datum

Easting (X)
Northing (Y)

Drilling
Equipment

Top of Casing
Elevation (ft)

JST
KAL

Foremost DR-24

Start End
Checked By

Sampling
Method:

Logged By

4/15/2019

Drilling
Method Conventional and RCHolt ServicesDriller786Total

Depth (ft)

Undetermined

512.53

Log of Monitoring Well B-1

Quincy Aquifer Characterization Well

Quincy, Washington

10665-007-01

Project:

Project Location:

Project Number: Sheet 1 of 4
Figure 4.1
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Quincy ASR Well



Tfsh

Tfsh

Tfsh

Tfsh

Tfg

Tfg

Flow top, Basalt of Sand Hollow (Frenchman
Springs Member - Wanapum Basalt)

Dense interior, Basalt of Sand Hollow
(Frenchman Springs Member - Wanapum
Basalt)

Pillow lava complex, Basalt of Sand Hollow
(Frenchman Springs Member - Wanapum
Basalt)

Dense interior, Basalt of Sand Hollow
(Frenchman Springs Member - Wanapum
Basalt)

Flow top, Basalt of Ginkgo (Frenchman Springs
Member - Wanapum Basalt)

Dense interior, Basalt of Ginkgo (Frenchman
Springs Member - Wanapum Basalt)

SWL 29 feet

Log of Monitoring Well B-1 (continued)

Quincy Aquifer Characterization Well

Quincy, Washington

10665-007-01

Project:

Project Location:

Project Number: Sheet 2 of 4
Figure 4.1
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Quincy ASR Well (cont'd)



Tfg

Claystone

Sandstone

Tgsb

Tgsb

Tgsb

Tgsb

Pillow lava complex, Basalt of Ginkgo
(Frenchman Springs Member - Wanapum
Basalt)

Claystone and sandstone (Vantage Member)

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

615.0

16-inch open
borehole

SWL 29 feet

SWL 487½ feet

Log of Monitoring Well B-1 (continued)

Quincy Aquifer Characterization Well

Quincy, Washington

10665-007-01

Project:

Project Location:

Project Number: Sheet 3 of 4
Figure 4.1
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Tgsb

Tgsb

Tgsb

Tgsb

Tgsb

Tgsb

Tgsb

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

Void, blocky, rubble

Dense interior (Sentinel Bluffs Member -
Grande Ronde Basalt)

Bottom of hole at 786 feet, 786 to 798 feet
obstructed

765.0

786.0

12-inch open
borehole

SWL 512½ feet

Log of Monitoring Well B-1 (continued)

Quincy Aquifer Characterization Well

Quincy, Washington

10665-007-01

Project:

Project Location:

Project Number: Sheet 4 of 4
Figure 4.1
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Moses Lake Well #28



r __ File/Oriifrnal with 
Department of Ecology WATER WELL REPORT 

Notice of Intent ___ W_0 _74_ 9_B _____ _ 

UNIQUE WELL 1.D. # _A"""AS_22_8'------

Water Right Permit No. Declaration of GW Claim /1150 
Second Copy • Owner's Copy 
Third Copy • Driller's Copy i 

STATE OF WASHINGTON 

.
1) OWNER: Name City of Othello Address 500 East Plain, Othello, WA 99344 

(2"")_L_OC_
Ji.

_
:Tl

_O_N_ O_F_W_EL_L _:_
Co

_u_n .. ty-_-_-_•--'•A:d:a:m""s .. 
:....-:_-:_-_-_-:_•_-

_._-_-:_•_•_•_-_ .. _-_-_-_-_-:__-::::s:w:-1/ .. 4--SW- -1-/4 .. S .. e•c--2-6--T--1- 6-• N•.R• .. :2:9:E:::.·w• M-

(211) ST REET ADDRESS OF WELL: (or nearest address) None Assigned ENE of intersection of Lee w/ Reynolds 

(3) 

(4) 

(5) 

(6} 

• 

(7} 

(8) 

(9) 

• 

TAX PARCEL NO.: -------------------

PROPOSED USE: D Domestic D Industrial QC Municipal 
D Irrigation D TestWell D Other 
D Dew ater 

TYPE OF WORK: Owner's number ol well (if more than one) B 

«r NewWell Method: 
D Deepened D Dug D Bored 
D RecondiUoned 0 Cable ODriven 
D Decommission D Rotary D Jetted 

DIMENSIONS: Diameter ot well 24x20 Inches 
Drilled 951 feet. Depth ol completed well 853 ft. 

CONST RUCTION DETAILS 
Caelng ln8tlllled: 
Kl Welded 20 . Diam.from +3 ft. to 398 It. 
D Liner installed 24 . Diam. from 2 ft.to 20J.5 ft.

D Threaded . Diam. from fl.to ft. 

PerforaUona: OYes �No 
Type ot perlorator used 
SIZE ol perforations In.by In. 

perforations from It.to It. 

Screens: OYes O!INo D K-Pac Location 
Manufacturer's Name 
Type Model No. 
Diam. Slot Size from It. to It. 
Diam. Slot Size from It. to It. 

Gravel/FIiter packed: OYes i'l()No D Size ol graveVsand 
Material placed from It. to It. 

Surface &eel: �Yes ONo To what depth? 398 ft. 

Material used In seal cement grout 
Did any strata contain unusable water? �Yes ONo 

Type of water? hioh fln11ride & nrin .... Depth of strata 913-932± 
(see item 1110) Method ol sealing strata off cement orout 

PUMP: Manufacturer's Name 
Type: H.P. 

WATER LEVELS: Land-surface efevation above mean sea level "" 1120 It. 
Static level 380.5 It. below top of well Date 11Z18Z02 
Artesian pressure lbs. per square Inch Date 
Artesian water is controlled by 

(Cap, valve, etc.) 

WELL TESTS: Drawdown ls amount water level Is lowered below static level 
Was a pump test made? Kl Yes ONo If yes, by whom? SEI 
Y ield: S§!!i! �)IM�X.Jiilh attached graph It. drawdown alter 
Y ield: gallmln. with ft. drawdown alter 
Y ield: ___gal./min. with ft. drawdown after 

hrs. 
hrs. 
hrs. 

Recovery data (time taken as zero when pump turned olf) (water level measured from 
well top to water level) 
Time Water Level Time 

See attached gragh 

Date of test 
Bailer test 
Airtest 
Artesian flow 

11/18-20/02 
nalJmln. with 
gallmln. with 

Water Level Time Water Level 
---

---

---

ft. drawdown after hrs. 
ft. drawdown after hrs. 
n.p.m. Date 

Temperature of water 75° F Was a chemical analysis made? �Yes D No 

EC Y 050-1-20 (11/98) 

(10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION 
Formation: Describe by color, character, size of material and structure, and 
th& kind and nature of the material In each stratum penetrated, wHh et least 
one entry tor each change ol lnlormatlon. Indicate all water encountered. 

MATERIAL FROM 
see attached loo 

--·-· ---
-

- ---· -·�
r ;.':"\ � r� I� " \Vf i;,,. -:·. \ •I 

1'! IT ,.:s! ·-
' .

I j ;' ii - - - --- I 
. \' ; ; : T: , "90l@Jl _

.., 
I

l j .. � 
!.,.._--· .. - ·- . . • 1:,·� i 

" f. ... :iffRr� RtG(,N_.l.l OHi� 
- . 

Steel nlate welded between 
casinos at too of 2411 casino. 
I nwF!r hnle abandonment as 
annroved bv DOE variance: 
s, ........ h & laroe nravel 
cement orout 
no" nravel w/ sand 
.-.oment nrout 

.___, 

853 
870 
890 
933 

TO 

870 
890 
933 
951 

Work Started 7 /17 /f)2 ___ . Completed 11L2s102 ---· 

WELL CONSTRUCTION CERTIFICATION: 

I constructed and/or accept responsibility for construction or this well, and its 
compliance with all Washington well construction standards. Materlals used 
and the Information reported above are true to my best knowledge and beRef. 

Type or Print NameSteve Schneider License No. 0643 
(Licensed Driller/Engineer)et al 

Trainee Name License No. 
Drilling eo-LL .. Schneider Ecuioment, Inc. 

.... �- ,oL.-, LI JI� . �-(Signe ,.. � • -� · .._ License No. 
' · ((Jcensed Driller/Engineer) 

643 

Address 21881 River Rd NE, St. Paul, OR 97137 

Contractor's 
Registration No.SCHNEI*226LG Date 12/6/02, _ 

(USE ADDITIONAL SHEETS IF NECESSARY ) 

Ecology is an Equal Opportunity and Affirmative Action employer. For special 
accommodation needs, contact the Water Resources Program et (360) 407· 
6600. The TD D number is (360) 407-6006. 

Othello Well #8



City of Othello Well No 8 

by Schneider Dnlhng Co 

Start Card #W07498 Label #AAS228 

FM TO DESCRIPTION 

0 4 

4 7 

7 12 

12 28 

28 68 

68 108 

108 120 

120 140 

140 160 

160 165 

165 200 

200 213 

213 216 

216 243 

243 244 

244 248 

248 252 

252 258 

258 281 

281 437 

437 444 

444 517 

517 528 

528 529 

529 569 

569 592 

592 593 

593 602 

602 612 

Sandy loam 

Sandy loam & gravel w/ cobbles 

Cobbles, gravel, & claystone, pmk (cahche) 

Claystone, pmk, soft & gravel, brown w/ cobbles 

Claystone, pmk & gravel, cobbles & occasional boulder 

Claystone, grey & pmk, soft 

Clay, tan - brown, sticky, medmm 

Sandstone, brown, medium, weathered & clay, tan 

Sandstone, brown, medmm, weathered 

Sandstone, brown & clay, grey, sticky 

Clay, grey, soft-medmm 

Clay, tan - grey, stcky, medmm 

Basalt, black, medmm, fractured 

Basalt, grey, hard, fractured 

Basalt, brown, medium, fractured 

Basalt, brown, medium, broken 

Basalt, brown, soft, vesicular, broken w/ claystone, yellow 

Basalt, brown & grey, medmm, well fractured 

Basalt, brown, soft, vesicular, broken w/ claystone, yellow 

Basalt, grey, hard, some fractures 

Basalt, black, hard, fractured, w/ trace of clay, green 

Basalt, black tummg to grey w/ depth, very hard, fractured 

Basalt, black, hard, fractured 

Clay & sandstone, brown & tan & basalt, black, medmm-soft 

Basalt, black, soft, broken, vesicular (blue-green m vesicles) 

Basalt, black, hard, some fractures 

Basalt, black, soft, fractured 

Basalt, black, soft, broken, fractured, vesicular 

Basalt, dark grey, medmm, fractured 

Page 1 of 2 
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612 619 

619 640 

640 670 

670 674 

674 683 

683 687 

687 695 

695 697 

697 700 

700 708 

708 723 

723 739 

739 743 

743 761 

\ 
761 763 

763 780 

780 798 

798 833 

833 838 

838 839 

839 840 

840 844 

844 858 

858 905 

905 910 

910 914 

914 915 

915 932 

932 937 

937 948 

948 951 

Basalt, black, medium-soft, fractured, vesicular w/ some claystone, green 

Basalt, grey, medium-hard, fractured 

Basalt, black, medmm-soft, broken w/ some claystone, green 

Basalt, dark grey, hard fractured 

Basalt, black w/some brown, medium, fractured, vesicular w/some claystone, green 

Basalt, dark grey w/pmk & green tmts, soft, cmdery, vesicular 

Basalt, dark grey, medmm, some fractures 

Basalt, dark grey, med mm, fractured 

Basalt, dark grey, medmm, fractured, w/ claystone, green 

Basalt, dark grey, medmm, fractured, w/ claystone, blue-green 

Basalt, dark grey, medmm-hard, fractured 

Basa1t, dark grey, medium, fractured w/ves1cles 

Basalt, dark grey, hard-medrnm, fractured 

Basalt, dark grey, medrnm, fractured, w/ vesicles 

Basalt, dark grey, medmm-hard, fractured 

Basalt, dark grey, hard, some fractures 

Basalt, black, medmm, fractured, vesicular 

Basalt, dark grey, hard, some fractures 

Basalt, dark grey, medmm, some fractures w/occasional vesicles 

Basalt, dark grey, hard, fractured w/occas1onal vesicles 

Basalt, dark grey, medium, some fractures w/occas1onal vesicles & claystone, green 

Basalt, dark grey, medmm, some fractures w/occas1onal vesicles 

Basalt, dark grey, medmm, some fractures 

Basalt, dark grey, hard, very few fractures 

Basalt, black, medium, fractured 

Basalt, black, soft, fractured, vesicular w/claystone, green & grey 

Clay, green w/some basalt, dark grey 

Basalt, dark grey, soft, fractured w/claystone, green 

Basalt, grey, medmm, fractured w/claystone, green 

Basalt, dark grey, medmm, fractured w/claystone, green 

Basalt, grey, hard, some fractures 
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FAX NO. Jul. 13 2801 03!12PM P2 

WATER WELL REPORT HQ!ioentU!tlM_ Ii���, 

UNIOUI! W�U.1.0. I _ 
··---

STAT! 0, WABHINGTOl't ---·-
WM, AlpPtMlll.._ ___ ·--- ---

(1) OWHU: HIMI., l'�/' O I '4:Qd _ .wi., I' 1 (), DQX )o' Lind, 'Jo �f) 141_. 

"' LOCATIOH.OF4mJ,.:� lda•• - �-11,-1!f.._1� .... 81c--14-'-1!1.JtA.]Jt; WM 
(I,} ITRDT ADDA!II OflWli.L: Car Mlllfl edclloNJ ------

,� 

C•> 

(J) 

(') 

lU MICIL NO.: 

IJIOIIOSCD UII: 

nPIOFWORKI 

IIIMINIIONli 
Drilld 

0� D INMIIW c..__. C 'hMWall 
00.Wlllt 
r:::· � ot -·" llllllf ""'.,. 

NlwWIII MtNd: · 
0Dte,e,lld 0 0UV 
D� 0 Ctlill 
(1 0 

CONtTIIUmoN DITAU 

�·falUIIM; i Oilffl,Doffl �
t 

{ W.l:Mcl 
a u.w inlllllld. DIIA\.'-
01treldld o... mm 

,.,..,lllvnc 

MualciMI 
0 °""

,;. 

It.lo ijl,1 
... 
... 

'ltjle Of HlfM•Ulld, ____________ _ 
SIZli "',._._ 

(10) waL f.00 o, DICOMMIIIIONIMG PMCISIURI D� 
'Olfflllllc* OINtlle .. DDIGt, dwl.talK. Illa ol ..... llld � and 
-----... � ............................. 
OM l!*YIDf llCI\Nllf of lfllomlatlan. lrdclll .. _.., ....... 

tMltJIW. "'°"' 

OnveW'lllr ,-ws 0'111 tlHo o Sal tlf'MVU'ld·------ ll:::�:r��l"%Tr-:i:=�.,.rn�-t-romr-

MIIIAtl � flDffl ft.� 

f7) ,Ullltt � ... Nama ___________ _ 
� ...: 

:= NO.BJ._EXPC __ 'I_ll_2<J_l ___ D1M 11/U/',!J _ 

(UU ADDITIONAL IMHT8 IF IECEstARV) 

1icola;111 1ft IQ\al �� and Afllnna!M ,lc!IOI\ 1111plo)"r. fell IPtd,I 
� .-., _... N W&llf Rttwa Pnig,- • l*l 4117. 
HOO. lhe TOD..,.... It c,eo, 407-tOOO. 

Lind Well #8



,. FAX tll. : 
Jul. 13 21i!lBl e3:1'JPM Pl

, . 1 
/!-. WATER WELL REPORT )lndc,otiffll!IC�.2J!!!!�t- - - - -

· o--,eac,, 8lATE 0, WA$1i1HGTON � weu 1.u., - - -·-·-·-
/o11tt1• Coe, Wlllr Al;ihl l'tlrq No.--·---·--·-. 

/ LOCAnoNOfW2!.LICNl!y_�I --
,lhJ ITill11' ADOAQI 0,Wfl.L:(ot �add/Ml) ----· -�-----�-----�----·' 1'AI IWICIL ND.:

Olanw-�-,�-------------� 

- °"*' of c:ion,llr,d ""' 

hdol'IIIMN O'IM O* 
• 

DIPLl'lolll __ _ 
.,....,._ __ ...., 
'*"" ... 

-·p.,foia1or""°--------------hlff'-n�mr-smilt---t7'65'';�1S"""s,ze III l*fDl•lioCII -------""Df-------

C 

17) ,wi,: �Nlfflt --------------
l;pe:_ 

(I) WAml LIVILti Llllffw. tlllllllan 111M fflNII .............. ----· 
Side.... taelol,updwel Dalt ___ _ ___ ... ,_ Coilli*1'4 ____ . 

Mlllal\lftNIII• 11&.pWIQUhhil DIii---- ·-------------------
Mtt!IA wattrll etinlnllllG br' -------��-----

�..., •> 

(I} WIU TUfl; 0,alWJOwn III ltllllUIIC WIier ...,_ It ..,94 Mio# allti: 11111111 
W.u�1t.i...., CV.. IJ'*' lf)'lf,by""*'1------
Y',sld: � MIii _..._..... Iva. 
'tllld: pl./lM\.""' __Jt. �... .114 
Y•ld: ,-plJmlft.wllll _,_ ___ .._ ftrl, 
�-- (Wtnt l9liltl ••10whe11 D�blfMdoN) fwata,IMI � win 
.... IJP to Wlllt NI) 
nnt W.111 LMI Tkn4 Wale, Lavo1 T1me Waw LM 

------
Ouol'-' -----------
w., 1111 OAIAlllft. � 1. ehwdOwfi det_,...
Ail\Qt Olll.lftlin.- lt,.....,_ .. _ _..Jn 
""'°" l!Qw, _________ ,__. . .p.ai. D•-----

temQlrlllltt of Wlllt Wu a�� ffllde' OYN C NII 
. 
I 

(USE AODITIONAL SHUTS F NECESSARV) 
l!,cology It Ill l\4111 � 11111 Alfir1111M � �a,. ,0, IPIClel 
IICCOINIIO.wloft ,_.. CIDlftCl lllt Wlllf Aeaolll'GN PIOgflM at (SOO) ffl• 
UOO. llle TOO ..... It C3IOl 4CIJ'.eoas. 

___ .. ·-·-····�·---·-··-t·-··----�- .. ------.. --·-·-·· . .  .... ,.,.--·· 

Lind Well #8 (cont'd)



( 

(t) OWNER; Nllfflf�.------ _ �e.o Box r J,bd. Va, 99341

(t) '-OCAflON OFWll.�00,,My. .\dGN -· ..... w .. ·--"' SeQ.,. ___ \-__ _.N.R ___ WM 
(h) fflaT ADDREl8 O,wa&,: (otlllUtltdNQ -· ---- ----····-·-----------

TAX PNICIL NO.: 

fteC, 1)"111 .,�----------

(&) COIIITIIUenoH D&TALI 

m 

fl) 

CAin,....._ 
0 w.1111111 Gam,ftOIII 11-10 
O U\IINlalad oi.n., .... ft.to 
n TinaGtO Oiam.fllllll tt IO 

l'Ol'fomlonm O* Cko 

\-ptol�Wtd 
IIZI rJ DtrtaraUonl �lly 

�''°"' "'" 

8"MMI O'WM O No a� UICallD4 
...,.....,..� 
T)1t r,codlC No. 
Diam. Slollllt - .... 

Clam. .... - JU> 

0Nv1Wlller..-- (JV.. QNo Otlaal ........ 
M&lall&I plaOlcl-- ... 

Su,flo9 Mal: O'WIII CNo Towtlat� 
MalelW ...SIA NII 

C:'- ONo Clld..., ... � IIINalllle _.,, 
�OI__, J>tplll cl Wat 
MINd al '9III/IO loata 

,11111':�N-. 
,.,.: 

WATM L!V"-8; und-NfMI 11MIIOn ._,. ,-M , .. ..a
S•slMI t.Nlowlli,olwtl 
AIIMltl'� 1111. ptf '4ll*t Inell DIW 

_____ ft.. 

Mt'1111 � II co,wgfad by 
(Ce,, .,., tlO.) 

----

----- ----

----

Oalf or IHI -----------
Qjlll( NM _ _____g� wllh .i.ctr.allJCIOM'I aftlr_)n. 
� Ofl..tnln.... .. '-"°"" aftlf_Jn. 
M .. 1411 flow .IMft. Oale-----

�M90l walll'. WuaCCltlnlaal�ltmadtf O'iN tlNO 

Woc1c ••----· c�'"----

(U$1 I.OOITIONM. 8MUT$ If NECE&SAAY) 
Eaolilgy .. .,, '4\111 � and Altltl!IIM ��.For"*" 
MCOIMIOclltioft lletd•, DONaOt the Wilt( Rttourcte PIVIJIIIII al (3110) 40i --· ... --- . .. ·-- ·-.--

Lind Well #8 (cont'd)



i 

'· . .. 

f 

'

L

· •· '" ..... ··· ····- . .,, ... ':�.�- .: . ., .. _. . . Jul. 13 2001 BJ:14PM PS -·"° • • .. •• ••• • .. ,. •"r :.�, ... , • ., ... ,, .,:.: ..J'• •• �· ·-·�..., •.•· , ••••• 
Pase 4 

• 
·-. 

,..;;...IOl(COIOOY. WATER WELL REPORT Nolceoll'*'lt_lil..;;.09;..;;1;..;..44...;;0 ___ _ 

,,lOlllld Cow• o.m.'I � STAT! ()fl WASHINITON 1.NOtJIE WllL LQ '-------
,...._.Cow • Ollletl 0o,W WIIII A1g111 �------------

...... (t) CIWNIII; N11N_:t ... ol&l""IIIL..1Qu.f....wl.1 ... od1M1.---------- -.... P,o, »or It ,,,nde v,. 99341 -
�� LQCATIOH Gf'WIU.: Ccllny __ .. _._Acf_111_,,1111...., _______ ---
,;.pu mm AOOIIW OJ'WELL: (Ofl\MIOallOClctM) vtc 
, •. : TAXPMC&NO.t 

---:----------------

(I) COMtTAUCTIOH �
Cllllt 1111&1111« • I 
C Welded • D/tllL IIOM __ _,kto __ --'ft. t--�------..---,t---,+----
0 UIIIJ,.ullld • DIIAflvcn ft.II II. t------------+----+---

-.:0:.·,:1'11r:,:•=:Dd;:•d:__-=::::;::=;:;;;;;;· _ _:Dla:•:,:::f1Grn:,::.-;;;;;;;;;:;;;;::'-:,;m:.:=:=�ft.:J""---------":":""--t---t-· --,

� C'-QNo ·· • 

1'/Pldllll'°'*'11114---:---------------------�----+--+---

;iz£d�• -------·�1n.11r·-------i"" ..---------...... --.... --... --
, ... . � .... tram.-...... -.,.. .. ·"'1---�� 1--.. -

-
. -. -----------+ __ _,. __ _ 

• • I 
• • 

. - ·�
, lcntMI ' 'p•••CNo CICohol.clOIIIIII ----.----- 14' -- - IIIU' , 
, ·�NMsie' __ . -·--·-----------

.�. 
•. 

......,., � 
M,l

"'!
l�·�� .. II .... CN,

:::
a•
:...

�MJ
r.

lUU�
IT'll
�

lll!'9
--,r--f-l---•--

: Dlefli. ...... *°"' t-lO ____ .. .  �rl./ .. 1ll>J.e Ml 14.q0• 
D11111. '' 8lgl Sia , frilnl fl. b ft. .,-.1,� DN• tiV �UOll Vo5, •II u.e - 4 1.1.M' t 

I . . ' 
· •• ...._ .... D-.,.. CNG oe.�wMVand------1--'."-------�-----+---, .. ""'---

I. 
·�,.._from . ... _________ ..... 1--------------+ ...... -..... --

.... '. �;:::. :.=::.:• ======::=====�-------+--4-' 
j·.: • iurt..lNf: ·. Q1* ·oNo : ,..-_._.,,., ______ ·11-"'t,,-------------+--...;..'-f----
, . . ....... .,., . ...,_._._______________
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.

La
nd

au
 A

ss
oc

ia
te

s |
 Y

:\
20

85
\0

01
\T

\E
RO

 C
ur

re
nt

 N
et

w
or

k 
W

el
l L

og
s\

Fi
gu

re
s\

Dr
aw

in
g1

.d
w

g 
| 

11
/9

/2
02

3 
6:

28
 P

M
 |

 c
ad

us
er

Attachment

3-F

Corresponding Well Location

CBSWC Preliminary Watershed
Management Plan

Franklin, Lincoln, Adams, and
Grant Counties, WA

Ecology ERO Groundwater Monitoring
ERO414 Water Level Hydrograph



Legend 0 50 100

Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ERO620 Water Level Hydrograph
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.

La
nd

au
 A

ss
oc

ia
te

s |
 Y

:\
20

85
\0

01
\T

\E
RO

 C
ur

re
nt

 N
et

w
or

k 
W

el
l L

og
s\

Fi
gu

re
s\

Dr
aw

in
g1

.d
w

g 
| 

11
/9

/2
02

3 
6:

31
 P

M
 |

 c
ad

us
er

Attachment

3-K

Corresponding Well Location

CBSWC Preliminary Watershed
Management Plan

Franklin, Lincoln, Adams, and
Grant Counties, WA

Ecology ERO Groundwater Monitoring
ERO621 Water Level Hydrograph
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ERO057 Water Level Hydrograph
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ERO058 Water Level Hydrograph
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ERO117 Water Level Hydrograph
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO134 Water Level Hydrograph
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Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO169 Water Level Hydrograph
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Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO372 Water Level Hydrograph
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Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO208 Water Level Hydrograph



Legend 0 50 100

Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO198 Water Level Hydrograph



Legend 0 50 100

Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.

La
nd

au
 A

ss
oc

ia
te

s |
 Y

:\
20

85
\0

01
\T

\E
RO

 C
ur

re
nt

 N
et

w
or

k 
W

el
l L

og
s\

Fi
gu

re
s\

Dr
aw

in
g1

.d
w

g 
| 

11
/9

/2
02

3 
7:

10
 P

M
 |

 c
ad

us
er

Attachment

3-W

Corresponding Well Location

CBSWC Preliminary Watershed
Management Plan

Franklin, Lincoln, Adams, and
Grant Counties, WA

Ecology ERO Groundwater Monitoring
ERO219 Water Level Hydrograph



Legend 0 50 100

Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO185 Water Level Hydrograph



Legend 0 50 100

Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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Ecology ERO Groundwater Monitoring
ERO217 Water Level Hydrograph
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Scale in Miles
Note
1. The water level hydrograph shown here was obtained from the Washington Department of Ecology

Environmental Information Management (EIM) Database, accessed November 9, 2023.
2. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ATTACHMENT 3b 

Select Lincoln County Conservation District 
Monitoring Data 
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Scale in MilesNote
1. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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ALR010 Water Level Hydrograph
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APP852 Water Level Hydrograph
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1. Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect
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ABR765 Water Level Hydrograph
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ATTACHMENT 3c 

Select Black Sands Irrigation District Monitoring Data 
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ATTACHMENT 4 

Alternatives — Conceptual Illustrations 
 
 
 



Alternatives for CBSWC Consideration

Three Types of Water Resource Management Alternatives:
 Project Alternatives (Alternative Group A)
 Tool Alternatives (Alternative Group B)
 Planning Alternatives (Alternative Group C)



Alternatives for CBSWC Consideration – Project Alternatives

Project Alternatives:
 A1: Odessa Groundwater Replacement Program
 A2: Full Columbia Basin Project Completion
 A3: Water Conservation
 A4: Aquifer Recharge by Passive Rehydration
 A5: Aquifer Recharge by Deep Well Injection Network
 A6: New Source Treatment and Regional Distribution



Alternatives for CBSWC Consideration – Project Alternatives

A1: Odessa Groundwater 
Replacement Program (OGWRP)
 Benefits:

• Reduce groundwater pumping for 
irrigation of up to 80,000 acres

• Planned and permitted, partially 
funded

• Construction is in process
 Challenges:

• Limited to Odessa Subarea Special 
Study Area (western Odessa subarea)

• Requires multiple pump stations

From: USBR 2012 – Final Feasibility-Level Special Study Report



Alternatives for CBSWC Consideration – Project Alternatives

A2: Full Columbia Basin Project 
Completion
 Benefits :

• Reduce groundwater pumping for 
irrigation of 100,000 acres 

• Potential for serving irrigation and 
communities further east, compared to 
OGWRP

• Fewer pump stations, then gravity

 Challenges :
• High Cost
• Needs permitting (secondary use water 

rights, EIS, etc.)
• Long timeframe for completion

From: USBR 2022



Alternatives for CBSWC Consideration – Project Alternatives

A3: Water Conservation (widespread)
 Benefits :

• Can stretch existing supplies
• Can be implemented now

 Challenges :
• Public perception/

unpopular
• No current regional

mechanism for 
coordinated 
conservation

From: Spokane Aquifer Joint Board



Alternatives for CBSWC Consideration – Project Alternatives

A4: Aquifer Recharge by 
Passive Rehydration
 Benefits :

• Replenish aquifer over time
• Allow use of existing

muni wells/pumps (when 
aquifer is recharged)

• Minimal water quality 
treatment

 Challenges :
• Long timeframe
• Not fully efficient (could be a 

benefit)
• Undefined source
• Studied preliminarily but 

needs additional study
From: LCCD/GSI/HDR/WNR 2011 – Prefeasibility Assessment Report



Alternatives for CBSWC Consideration – Project Alternatives

A5: Aquifer Recharge by Deep Well 
Injection Network
 Benefits :

• Replenish aquifer over time
• Allow use of existing

muni wells/pumps (when aquifer is 
recharged)

• Shorter timeframe (compared to passive 
rehydration)

 Challenges :
• Not fully efficient (could be a benefit)
• Undefined source
• Needs feasibility study
• Significant water quality treatment
• Permitting not defined

From: Ecology Online Well Log Viewer



Alternatives for CBSWC Consideration – Project Alternatives

A6: New Source Treatment and 
Regional Distribution
 Benefits :

• ~100% efficiency (piped direct)
• Some defined sources
• Technical and permitting pathways 

are known
 Challenges :

• Cost for new infrastructure
• Challenge serving eastern 

communities
• Needs feasibility study



Alternatives for CBSWC Consideration – Tool Alternatives

Tool Alternatives:
 B1: Groundwater Level Monitoring
 B2: Numerical Groundwater Modeling



Alternatives for CBSWC Consideration – Tool Alternatives

B1: Groundwater Level Monitoring
 Benefits :

• Low Cost
• Direct measurements of current 

groundwater supplies and trends
• Helps focus resources

 Challenges :
• Long-term funding sources



Alternatives for CBSWC Consideration – Tool Alternatives

B2: Groundwater Modeling
 Benefits :

• Future projections of changing 
conditions

• Existing models of project area

 Challenges :
• Cost
• Uncertainties

From: USGS SIR 2015-5127



Alternatives for CBSWC Consideration – Planning Alternatives

Planning Alternatives:
 C1: Coordinated Water System Planning
 C2: Groundwater Management Planning
 C3: Integrated Planning and Project Implementation
 C4: US Bureau of Reclamation Basin Study 



Alternatives for CBSWC Consideration – Planning Alternatives

C1: Coordinated Water System Planning
 Benefits :

• Can provide regulatory 
framework to limit additional 
groundwater withdrawals

• Opportunity for regional 
coordination

 Challenges :
• Not intended for project 

implementation (more water 
system focused)

From: Grant County 1999



Alternatives for CBSWC Consideration – Planning Alternatives

C2: Groundwater Management Planning
 Benefits :

• Project-focused for 
groundwater supply 
maintenance/
augmentation

• Stakeholder-driven

 Challenges :
• Stakeholder 

participation may 
be limited

From: IDWR 2023



Alternatives for CBSWC Consideration – Planning Alternatives

C3: Integrated Planning and 
Project Implementation
 Benefits :

• Stakeholder-driven (and diverse 
stakeholders)

• Focused on project implementation
• Creative solutions
• Successful models exist

 Challenges :
• Legislative funding required for 

agency participation and facilitation
• Long timeframe

From: www.yakimabasinintegratedplan.org

“Everyone will get some of what they 
need, but not everything they want.” 
– Tom Tebb, Ecology OCR



Alternatives for CBSWC Consideration – Planning Alternatives

C4: USBR Basin Study
 Benefits :

• Process for finding basin-wide 
solutions

• Stakeholder participation

 Challenges :
• Non-federal entity 50% matching 

funds required
• USBR-driven – stakeholder control 

in outcomes is uncertain
• Focused more on planning (versus 

project implementation)

From: US Bureau of Reclamation 2023


	ATTACHMENT 1. Hydrogeologic Setting — Select Literature Excerpts
	ATTACHMENT 2. Columbia Basin Sustainable Water CoalitionMonitoring Network Well Logs
	ATTACHMENT 3. Other Entity Groundwater Monitoring Data
	ATTACHMENT 3a. Select Ecology — Eastern Regional OfficeMonitoring Data
	ATTACHMENT 3b. Select Lincoln County Conservation DistrictMonitoring Data
	ATTACHMENT 3c. Select Black Sands Irrigation District Monitoring Data

	ATTACHMENT 4. Alternatives — Conceptual Illustrations



