ATTACHMENT 1

Hydrogeologic Setting — Select Literature Excerpts
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// Hydrogeologic Setting
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// Hydrogeologic Setting
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// Hydrogeologic Setting
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// Hydrogeologic Setting
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’/ Hydrogeologic Setting

122° 120° 1ge 116°
. W = T OKANGBAN, P 2 1 ~PENG - T, ~ENCOLN.
i L DKANDGAN [HIGHEA SIEVENS - DH!ELLE : -
. gl f i ;..1_,

48°

Regional
Groundwater
Flow Patterns

-.,% iy
RO - NERENEWAH |,

A e
| T

cmeimms ".:_, 7
45° — . wnscﬁ‘ ] [T
i3 ' ’ [ )

H 1 iy & o
m;N 2 JEFFERSEN 21~ WHEELER ‘k‘l A =
; 3 i !
il A 4'_| CRODK H WASHINGTON \_/1 \.;o.ui'(
Basemodified from U.S. Geological Survey digital data,

1:2,000.000, 1972

EXPLANATION
Estimated groundwater elevation

T

Lowest Highest
[:I Insufficient data
<= Generalized groundwater-
flow direction
Extent of Grande Ronde unit
Columbia Plateau Regional
Agquifer System
fo @ & @  miE
I o e .
0 20 40 60 B80KILOMETERS
Location of
study area

Adapted From: USGS SIR 2011-5124



ATTACHMENT 2

Columbia Basin Sustainable Water Coalition
Monitoring Network Well Logs



The Department of Ecology does NOT Vg'ranty the Data and/or the Information on this’\l&g.

Connell Well #5

~ —~~

STATE OF WASHINGTO.
Appli. # 8094 DEPARTMENT OF CONSERVATION

permit # 7686 AND DEVELOPMENT
WELL LOG

@ ™

/.31E. 36.

No.....lﬂ......
Date.... . August4,........, 1967
Record by. Driller
Source Driller's veport. .1

Location: State of WASHINGTON
County.....E.ranklin

Area

Map
NE.v SWy sec361.14n. .31 &

Drilling Co.......Gharles Junamann Rrilling Co.

Diagram J!-E:cuon

Address....... 115 Rees Ave, W.W,, Wash,
Method of Drilling..........Gable ...... pate..July. 12....,

Ownmer..........Lown of Connell

.............

10°1% & 16"
» . I 'g'
;.c:-g: Mareaat T“(‘f:':)." uuu

{Transcriba driller's terminclogy lterally but paraphrase as necessary, in parentheses
If materis]l wator-bearing, so state and record static level if veported. Glve deptha in fest
below land-surface datum unless otharwise indlelud Corvelate with stratigraphic column. i
it fessible. Following log of m st ol pecforations, screens, ste.)

Gravel, gray

Basalt, black, broken

[illlglJl

| Baslat, black

Basalt, gray

Basalt, black}

Basalt, brown

Basaiti black

Basalt, gray

i

Basalt, blacke

Basalt, brown

Turn up




Connell Well #5 (cont'd)

_WELL LOG—Continued No. / -

#w
e IaFar | R
’ Depth forward | —emm— )
Basalt, black _368 |
alt, aray | 458
____| Basalt, black 2
T Basalt, oray 699
Baslat, black 192

|

oo 16T from 0-T0T

" from 81-3

10" from 302-635'

| Perforated from 420-480_
_515-525

Surface sealed with cement to 101"

| The Dep. The Department of Ecology does NOT Warranty the Data and/or the Information on this W

Yield: 825 apm with 170° BD after 5 huis.
Test made June 29., 1967
Temperature: 66°
Mleloy P2 Ft=—t T

8. F. Nn. 1448—03§ —8-81 —IM

\r o ~— —




Connell Well #5 (cont'd)

IUSE ADOITIONAL SHEETS IF NECEZSSARY:

W NOL I flev 2eSE—2-G6—530 3516 .

Ly S L D~ WATER WELL REPORT . YT v Amstestien N L0
¥ = Dnller's Capy . . R . (F - N 3
fP . STATE OF WASIINGTON - CoPermt Ne. .. L
. R ! R 3 L S, . . : PR -
OWNER: wume T ziitlas  oF (L OASEAL oo Addrese. ClOASY AN bIAS K sl _L.-
.2) LOCATION OF WELL: “County.u.. Fuit 508, ) A = N t,_,. SHAy m,.é- T Soe
Hc_:_-_'_iﬂd distance from Seci.on or gudcivislan Corner I j N o7 i (_ n_f ~ g : "ﬁ s L I l al"f e 9 <4, t'"_f. ‘i\:‘:;
. il
) PROPOSED USE: Domestte O Incutial O Mumepat & [ (10) WELL LOG: -
Ircigation 0 Test Well G Other [w} ifan: Deseribe by color, charegter. nze of mcicriel and rirnespe s
fies t lf.’:-::.:‘ll’l‘f'lld the kiae end nature :f ;th! melerzt in f'i,.
. . . J. Cwzers number of well o~ IS5 one eniry far ¢gc shenge of Jorme:i-
: ('U TY¥PE OF WORK: u:‘:'.ore LU LRy O v S, .‘-:AT‘-R‘,“_ | FROM By
Naw well A, Methec: Dug G Boered Sl
i Deepened (3 Catle 5 Driven O ——— P~ =
- Reconciiloned 0 Retary O Jetted = Lo 138 i S e
v, i
- - . - ALaax A
(5) DIMENSIONS: Diameter of weil 4505 X U0, Jm."us. . - PR e
Dritled. ?0-9 ft.  Depsh of compleied well )2 £ s L AL BT 3 -
D S - Bl o 32 TEN i | &= 24
(6) CONSTRUCTION DETAILS: - P8 A—:; RER e : SR
b AL 2 sdc — A :
2 CaSmg’ installed: _ /8 - Dnrn. from Lo now Lol s . Iy ;(_. _h ";,; ):/! — A N ;n.;, j; L
boew. LoTureaded g - flh "-Dﬁm. =R ..:-.‘_}.__.. i to ...J..Z.’n. i R -t S =i = st i l;.':-;'
"3 Welced Q) 4B Dism. thm LA, £ ta Lenkdas, nnr LA b e LEA) j2—
i £kt 4, hasd ) i VATV
, Perforations: vesm  moQ BN 4 Y A e T Lesl Jo s
d Type of perforator vaed.. 70 A0 L2 LY AP e S | 'l.-' ARV
: I".i: of pesforatiors .. . e l.':- by - In ST EY e e e NENCE
- it B L pertorations from .., feeedl ft 20 ¢ W Y 3 ey g ; "
| -_.IJ.J..... Perforations from '."‘ :.'.- LTIy Lo e £ 1<¢ A AL - :’ e _.S—.G_.
e ' ...._,.P..'!_ PEr{orations 20M wmiiilein. i 10 L SN0 n ot 2 31t Yy ;-'A-'; M r- IR (284
. 3 " 2 ST ,'-r.._ Wy | : o 2
. Sereens: v xog . GREY_ Tesiar oo e
. Manulscturer's Name, - A AR Ay el A R Sl oo
: Type Model Ne - T P A P ' -
_ Diam. Stot size from 1o 2, e R AR : e i g
i ' Dlam, Slot size from i % I St AT R oy R Xl
PR T . 22y Haaen i, "wl FIL
irevel packed: yeeg o (3,  Sltza of gravel: — j Syt ] 1
! Gravel placed from 5. 0 . S L E [ e =
. : e = T
Surface seal: v @ NoO To what depth? j_,l & | =
Matertal used tn seal L IR D005 wm SUE o o ot T [P A
5 Did any sicata contdin unusable wates? Yes O No K ey St I L I T £
. _' Type of wnerf.......'_. Dexth ef 31080 e ’ .l '-‘ e ' ] w o T A
' Method of sealing sirata o : S . e | - i
T T o
{7) PUMP: Manusseturers Same. l = - w0
Trpe: Ha = Il i ;
1 3
LF b Jr B W r
(8) WATER LEVELS: Lircawisce sienson 4 550 - — AT
Stle Tevet _ 50 "7 o below top of well nm.c..,d,::;_g'é#..?.'
Artaplan presvuse o o ... I% per squire Ineh Date.. - :
An Lar lled b -
_ulan water s Y. S5 vaive o) | [ c -k
= - v ] ] i
Drawdown Is amoun: watar level tg T
9) WELL. TESTS: lowered belaw statlc level S ot Work stamieef 24 22070 P19 . \ J_:,‘T_Q!L-’_éf__ 0 :
Vas a pump test made? Yey G Xo O I! yes, by whamr LTl U NAC TR, — '
deld: &7 % 527 ealimin. with _f 4/t drawdawn atter w2y, | WELL DRILLER'S STATEMENT: .
- = —— s This well was drilled under my juris@stion and this report is
o " - - fTue to the bes: of my knowledge and beief. . i
“g':s’ur?:i"r {time .‘:ln:en 'u esa '1'2"'!:1;“" turned off) (water level { I ) ’
om well top to water leve ias . I} T
. . -~ e b NAME ALRE S G nsvy ke hhe s 7
Time Water Level | Time Weter Level | Time Weter Level (?' tan, frm, 0 farpasaiian] s tTyse oF Pri) .
L TEo v, I .' (o W - T i
[ _ ¥ | Address i1 R S AN~ A-/;-;.__A.A_..".’.'.'......-':.....“:.!E .
] ! H - .
[Signed] s i, A { 2tnrs
- igned]........... -c..! A A JUR M&-’N—ﬂ—- :
PN W e d S, EPIWEGWTE 3016w hrEL & -‘F" . tw'nl.l Dr-J:L : .~‘-‘-
S “g.3m. Dale y " ] Iv }-- i .
MBCrature of water ¢l . Was a chemical analysis mace? Yes O No B | License Nowm Dl Da‘e.. (RTINS f PUANRY. 274



Mattawa Well #2
Fite Original and First Copy with

Dop.rtmmt g_z_ Ecolo o w ATER WELL REPORT Application NO. ..o
Toirg Comp oﬁ‘.!:‘f. oy STATE OF WASHINGTON % Z pemit N 3. 26 /C

(1) OWNEB: wame...Town .of Mattawa

] Am-_____blaam.ngton,gg.'i%_,z___
: “*) LOCATION OF WELL: county Grant /..F‘i#"; SE. 4 SecdS._ 715N, R23..3
, SO and digtance froen ssction or subdivialon corner y - (7 [ C}/

u W

’ (3) PROPOSED USE: Domestic [J Industrial [J Muniesipal (X | (10) WELL LOG:

= ; trrigation (] Test Welt [J Other {3 | Formation: Descride by color, charucter, size of matevial and etructure

D : show thickness of squijers mtmwmmv:c:rc%;um-l
> trazed, one enivy

> (4) TYPE OF WORK: {prerenumberotwsl 22 MATERIAL PROM | TC
n New wall M  Mathod: Dul O Bared D : >
= Despmed 0O Cable O Duiven O | —JOR SOiL 0

- Recanditianed [J Ratary (I Jowed 01 Sand and gravel 5% 3?2
3 - _(Gemented sand 3
O (5) DIMENSIONS: Dametar of wall 12" & 10'tnden _Cemented gravel and sand 416 |532
3 Dritied 893" Dets of cmpioted wil 993 & | “pacalt fractured with clay '
S (6) CONSTRUCTION DETAILS: __msléei_the_ﬂus_nLLML 2221 g;é

E Casing instalied: 12~ Duam. rom Mt ) 0 526 n —pasal tur

. _Basalt, fractured 690 1697

O Threadsd [J "' Diam, from ... . . I QU , §

= Welded X - Dlam. from ... £ to . & | —S23aLL 637 1993

f:’ Perforations: vy NoP

= SIZE ot pectorations s w | —atele 0820

ol orations . bY . n

.9_ s —e e pOCfOTations fram ft. to °®. 10" hole 830 993

© e reeommm DUTforations fram ft. to ”°.

g e e (EETOPations from ft. to n. .

i Screema: v Ne O . 3 ‘P{

‘.g Mamufacturer’s Names. \‘¥ J v ,

Type - Mode) NO.o e A 77
Q Diam., ......._.. Slot sizs from £f®to o— . — C TZ

S ! Duam. ....__ 8ot size from f®t o . } 4 Vs !L'

*? Gravel packed: veasg No(X Stectgravel: v | A7V 1.1 p N
o Grave! placed from ft. to ft. l l, AE T
L - T —

E Surface seal: v Nol To what depts? .23 ___ _Ij.u LTﬁ -
Material used in seal...... cement...

E Did any sirata contain unuagble water? Yea O Ne O ‘V'
Type of water?..........—...iv...ow DEPth of strata..— e —.

g Method of sealing strata off.................. -

8 (7) PUMP: yanutacturer's Nams.

(o] Type: .. HP

T w ELS: Land-surface elevation o
> (8) WATER LEV *  above mean sea leval.... .. 4__3
g’ Static level .. . ft. balow top of wall Date...... ...cmmemricn
— Artesian Dreasure ... 1ba. per square inch Date..........vvicene
8 Artedlan water 19 controlled by Tty e e

ap, valve, ste.
L
. Drawdown | t fevel 1 — —
‘.6 ivs) WELL:ESdT?S‘Y 5 ";:":Sg:';";'?':ﬂh':"?rr e n Work started....Feb.. .10 198) . Completed April . 7. ... 1.8
as & pump t made £ ] o yes, by whom?. .........cccoivciicisiecrenaens -
‘a&: Yield: gal/min. with 1. drawdown after hre | WELL DRILLER'S STATEMENT:
= - " - " This well was drilled under my jurisdiction and this report i
t true to the best of my knowledge and belief.
(11 Recovery data (time taken as zero when pump turned off) (water level
% T::;uure;:;m{;:: tlo?r:;:ne:v::::“x,wcl Time  Water Level NAME.....Bartholomew Drilling, Inc.
a ater Leve (Person. firm, or corporation) (1Type or print)
@ I Address. Nine Mile Falls, WA 99026
= =
Date of test ... e Si y AN L P W(/
lirsons 1esd.000+ . gal /min. with . .t drawdown after........... hre. (Slgnea] {@ell Drilier)
Artetlan floW.......cvvii e st eeen e £.pm. Date.. - oneerrremmanns
Temperature of water... . Was & chemical .n.ly." madc’ y“ C] No 0 { License No...002% . Dn!eMaya ................. . 19.F

4’
(USE ADDITIONAL SHEETYS IF NECESSARY)
ECY 050-1-20 '5% é/i/ M .- Vs



1he Department of Ecology does NOT Warranty the Data and/or the Information on this WeII Report

T . Y " . .

YAl 7:3" 2 3*'37.-3» 'ﬁ"*w & 5 RN S AR E Pr o T e R . I .

cASNeE T "*d EINAT oty o Rl | EROMNG LEVIEL., = =7 Lo T e ‘;%3;%‘%; “‘:‘&,
s - TN T PATUN FOR WELL 2OG SRt o

Mattawa Well #2 (cont'd)
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A
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e
gﬁ"/@g' EOGRAVEL
~S2s -=32
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WELL LOG

WATER WELL REPORT

FROFROSED USE  MUNI/ AL
TYFE OF WORK NEW WELL (Mo Z)
AMETIHOO ROTARY
DARENSIONS-
DLrANVIETER — /2% 15"
ORILEC- D37
OEF T2 CF= CONWHLE DD WL ~ 993'
CONSTIYAET/ON OETALS ,
INSTALLED - 12 SRONT £ 7O -52E;
WELOED

- A,
GRAVEL FRCALELD- ,
SURAACE SEAL. -~ csM'avr 7a -23

WIEL L ORILL ED By BARTIOLONIEN iVEL L
ORELLING, //\C : NINE ML= [AULS, Wi |, D202

LICENSE =/
/25/, acw//:afﬁ TED AR 7, /12RTr |

TEST AMIFRED BY LAD RR/SATION FORL O AR2S |
NV AZAY' S, 193/ 57‘477(; WATEQ L&) = -2

N TIAL TEANDOIIN AFETERS 2 W72 @me AT =
&7 ~azaz’ mr&zc.svsz_.) T HR @ O50G A,

—AZD WAT ER LEVEL (Il ACANLTIANY) 2 A/Z @
AOB S AT = -~ SR WATER LEVELL Z& 7’
LIZ2A MO, , .
OIS SE7 @8 = 745 FRORL 7EST
NATER 7TEAL = AO°
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=- Quincy Well #6
: WATER WELL REPORT

ECOLOGY Orlgmal&f’ copy Ecology, 2™ copy owner, 3" copy - driller

fasre 4 vemddngran

(N

Constructnon/Decommussuon ("x"in circle)
“Construction
gy Decomm1851on ORIGINAL INSTALLATION .

7 _""Notice of Intent Number .

P.'ROPOSED USE O Domestlc ....[X] Industrial. - [OMunicipal...
« [ DeWater~ [ Irnganon [ Test Well [ other

TYPE OF WORK: Owner's number ofwell (1f more than one)

[X]"New.well., O Recondmoned " Method : - DDug [OBored O priven
[J.Deepened ) O caple . BJRotary [ JSetted

DIMENSIONS Diameter ofwell . 20 - inches, drilled 252 ft.
- Depth of compléted well well 254 _ ft,

CONSTRUCTION DETAILS .

Casing (X Welded 20

Installed: (%] Liner installed 16
[] Threaded .

" Diam. from +1 ft.to S5
" Diam. from +2 ft. to 150
" Diam. From ft. to

Perforations: [ Yes . E] No
Type of perforator used )
SIZE of perfs in. by -

in. and no. of perfs fiom

Screens: [X]yes [No ~ [JK-Pac Location
Manufacturer's Nane "ROscoe MOSS

Type Louvered H.L.S.A. Model No.
Diam. 16" Slot size 250 from 130 ft. to
Diam. Slot size i from ft. to

Gravel/Filter packed: "[] Yes ‘[XINo  Size of gravel/sand
Materials placed from _° . ft. to ft.

Surface Seal: [X] Yes [J No._ To what depth? 53 ft.

Materizl used in seal &momte =
Dxd any strata contain unusable water?” - : D Yes ¢l No ©

Type of water”

Deprh of strata
Method of sealing strata off - : )

. PUMP: Manufacturer's.vName

| Type: RO e B Ty

Revlsto (op
CURRENT . /53‘/, Lb

Notice of Intent No. WE09635

Unique Ecology Well D Tag No. BAL95 6 .

Water Right Permit No QE 2 @(Q (Dl
Property Owner Name Mlcrosoft Corporatlon

Well Street Address 501 Port Industrlal Way

B} ' County Grant B

Clty Quincy

Location S 1/4-1/4 s¢ - '1/4 Sec 7 Twn20. -R 24 -ewm B Cheok
Oor

-~ (syt,r Still REQUIRED) - " wwmpg One
' Lat Min/Sec
Long Min/Sec

Lat/Long LatDeg
Long Deg
Tax Parcel No. (Required) 40408005

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 14
Dark brown clayey silt 4 13
Mixed light brown clays, pumice, medlum sands 13 20
and gravels, (Caliche)
Reddish tan,and brown Caliche with visicular 20 51
basalt gravels.Wet
Weathered top of basalt. 51 53
Dense dark grey basalt, fractuered and oxidzed. 53
Light tan softer rock, sandy and oxidized. Volcanic 116

Olive tan and white Glass, water.
Dense grey basalt. N oo 134

WATER LEVELS: Land—surface elevanon above miean sea level L
S(auc level 2; ft. below top of well Dae 3= 2_6-9

Anesnan pressure Ibs. per square inch Date
Artestan water is controlled by

(cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level
Was a pump test made? (€] Yes [ No Ifyes, by whom? TP@D

Yield: B 00 gal./min. with - 26 ft. drawdown after 24 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
~toptowaterlevel __

I/ T
PR

L. _anad

J_£Uu

Time Water Level Time Water Level Time Water Level

Date of test 3-27-09

Bailer Test gal./min. with ___

Airtest _3! )0+ gal./min. with stem set at ft. for 2 hrs.

Artesian flow g.p-m. Date
Was a chemical analysis made? |:| Yes I:l No

ft. drawdown after hrs.

Temperature of water

>TaaENT DF t;uuL_'
""’.“‘ REGIDNAL UT

Start Date 3-9-09 Completed Date 3-29-09

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 reported above are true to my best knowledge and belief.

[&]Driller[JEngineer (] Trainee Name (print) Matt Call

Drilling Company Tacoma Pump @ Drilling

W&M

Driller/Engineer/Trainee Signatur

Address 30316 Mountain Hwy

Driller or trainee License No. 2571

IF TRAINEE: Driller's License No:

Driller's Signature:

City, State, Zip Graham , Wa

Contractor's
Registration No. TACOMAPD203PF Date

ECY 050-1-20 (Rev 06/08) If you need this document in an altenate format, 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 ASR Well

Start End Total Logged By  JST

. " ; Drilling .
Drilled 1/30/2019  4/8/2019 | Depth (ft) °° Checked By KAL | Driller Holt Services Methog Conventional and RC

Sampling Drilling ;
Method: Equipment Foremost DR-24

Surface Elevation (ft) Undetermined Top of Casing

Vertical Datum Elevation (ft) Groundwater Depth to

Easting (X) Horizontal D;te/glg:;ured W1a;er 3(ft) Elevation (ft)
Northing (Y) Datum 4115 512.5

WITH_GPM_WELL

Kennewick: Date:8/2/19 Path:W:\PROJECTS\10\10665007\GINT\1066500701.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI-GEOTECH

Notes:
\ S

4 1

SAMPLE DATA WELL LOG

MATERIAL
DESCRIPTION

Elevation (feet)
Depth (feet)
Sample Interval
Sample Number
Water
Production
Graphic Log
Material
Classification

Comments

Q

Loess

SM

o o o o o

N

Silty sand

N
o

Caliche Caliche

0

5 8
I|II |II
= ;Or' -

!
O
@

Cemented sand

E | sP

Tpr Dense interior basalt (Priest Rapids Member -

Wanapum Basalt)

16-inch casing
sealed in 20-inch
borehole

1053
1103

1153 Opalized diatomite (Quincy Member -
E Wanapum Basalt)

1203 SWL 29 feet

1255 Tr Flow top basalt (Roza Member - Wanapum
Basalt)
Dense interior basalt (Roza Member -

Wanapum Basalt)

1303 T

1353
1405
1453
1503
15534
1603
1653
1703
1753
1805
1853
1903
1953
2003

Log of Monitoring Well B-1

Project: Quincy Aquifer Characterization Well

G EO E NGINEERS / ‘ / Project Location:  Quincy, Washington Figure 4.1

Project Number:  10665-007-01 Sheet 1 of 4
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WITH_GPM_WELL

Kennewick: Date:8/2/19 Path:W:\PROJECTS\10\10665007\GINT\1066500701.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI-GEOTECH

Quincy ASR Well (cont'd)

Elevation (feet)

SAMPLE DATA

Sample Interval
Sample Number
Water
Production
Graphic Log
Material
Classification

N

WELL LOG

MATERIAL
DESCRIPTION

Comments

S S Depth (feet)

210—

255
260

Tfsh

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

Tfsh

Basalt)

340

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

Tfsh

345

Tish Basalt)

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

SWL 29 feet

350
355
360
365
370

Basalt)

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

375
380
385

Tfg

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

Tfg
390

395
400
405
410
415
420
425
430
435
440
445

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

Log of

Monitoring Well B-1 (continued)

GEOENGINEERS /J

Project: Quincy Aquifer Characterization Well
Project Location:  Quincy, Washington Figure 4.1
Project Number: 10665-007-01 Sheet 2 of 4
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Quincy ASR Well (cont'd)

Elevation (feet)

WITH_GPM_WELL

SAMPLE DATA WELL LOG

MATERIAL
DESCRIPTION

Sample Interval
Sample Number
Water
Production
Graphic Log
Material
Classification

Comments

N

— =

N
S 3 Depth (feet)

N

465
470
475 oo
480 i
485 i
490
495
500
505
510
515
520
525
530
535
540
545
550
555
560
565
570
575
580
585
590
595
600
605
610
615
620
625
630
635
640
645
650
655
660
665
670
675
680
685
690
695

o6 Tfg Pillow lava complex, Basalt of Ginkgo
(Frenchman Springs Member - Wanapum

Basalt)

O~ —
==

SWL 29 feet

Claystone and sandstone (Vantage Member)

Tgsb

Flow top (Sentinel Bluffs Member - Grande
Ronde Basalt)

Tgsb Dense interior (Sentinel Bluffs Member -

Grande Ronde Basalt)

Tgsb Flow top (Sentinel Bluffs Member - Grande SWL 4877 feet

Ronde Basalt)

Tgsb Dense interior (Sentinel Bluffs Member -

Grande Ronde Basalt)

615.0—

—r—16-inch open
borehole

Log of Monitoring Well B-1 (continued)

Kennewick: Date:8/2/19 Path:W:\PROJECTS\10\10665007\GINT\1066500701.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI-GEOTECH

Project: Quincy Aquifer Characterization Well

G EO E NGINEERS / ‘ / Project Location:  Quincy, Washington Figure 4.1

Project Number: 10665-007-01 Sheet 3 of 4
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Quincy ASR Well (cont'd)

Elevation (feet)

WITH_GPM_WELL

SAMPLE DATA WELL LOG
T | =
c |8 c
8| . |=e]| & MATERIAL
52| £ |32|=S DESCRIPTION
< S |5 53 < =%
s || 88 | | 3%
ala|8| 2& 0] =0 Comments
700 3 - 4
7055 2 E
7103 Tgsb | Flow top (Sentinel Bluffs Member - Grande E
7153 = Ronde Basalt) =
7203 Tgsb |© Dense interior (Sentinel Bluffs Member - =
725 3 = Grande Ronde Basalt) =
730 E Tgsb E  Flow top (Sentinel Bluffs Member - Grande =
3 E Ronde Basalt) E
7353 3 =
7403 B . _ =
Tgsb F Dense interior (Sentinel Bluffs Member - E
745 = Grande Ronde Basalt) E
750 Tgsb E  Flow top (Sentinel Bluffs Member - Grande =
= Ronde Basalt) E
785 5 | swL 5121 feet
760 = =
765 = E 765.0 — .
Tgsb E Dense interior (Sentinel Bluffs Member - E
770 = Grande Ronde Basalt) E
775 :7 - f ——12-inch open
780 E Void, blocky, rubble E borehole
Tgsb F Dense interior (Sentinel Bluffs Member - E
7852 — Grande Ronde Basalt) — 786.0 —
Bottom of hole at 786 feet, 786 to 798 feet
obstructed

Log of Monitoring Well B-1 (continued)

Kennewick: Date:8/2/19 Path:W:\PROJECTS\10\10665007\GINT\1066500701.GPJ DBTemplate/LibTemplate: GEOENGINEERS8.GDT/GEI-GEOTECH

Project: Quincy Aquifer Characterization Well
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Moses Lake Well #28

File O-mal ¢ - ¥ Wiedd Cany wiih
[hegtn wome'inl o0 ol

Kegorml Cony - Fwner’s Cony -

Aherd LIy - - NS Lopy

.

WATER WELL REIOICT
TN STATE OF WASIINGTON

Moses lalu # XS ¢

Application hu“"tegz oo

permit No. (2.3 06, :?7

——

WNER: xame City of Moses

= e

- -

Lake,

i

. Afliess .

P. 0. Box 940, Moses Lake, WA 98B!

VELL: caunty Gra l'lt ’

ﬂrmox OF W s e
distapee from section or sululivision comer £ 200 '_t_\T_ S_Q E _fFOﬂ!

NE . SW., e 19 . n.z..e......w.ﬁ.

S"ﬁ Ccorner of Section 4

e gy N Yy T e

(3) PROPIOSED USIE: Domestic O Indusieial O Municipal 3

(10) WELL LOG:

Ierigation (3 Test Well [J  Other 0 | Formation: Deseribe by eotor, chnracter, size af watcrial and structure, and
shoao thickvest of aputers and the kind end nature nf the minteral i rach
(4) TYPE OF WORK: §puerspumberotwett 28 stratuns penciraled, with of oot ons Sl LT SO ST L fonnaten
* L MOre AN ORED. . vy s s o breeiinn MATERIAL FroM | 7o
Existing Wawen ' ‘W Memod:bue O sew O | TTEARd) Gravel & Boulders | UITZ7
Recondittoned Rotary 0 Jetted O __%LQ.Y ind Dirt ig;:i;gg__
rave ; :
(5) DIMENSIQNS: Dismeicr of well Broken Basalt, Watexr Bearingl99: 222
Dritted ..l 20 et Depth of completed well. Hard Basalt 2273 233 )
(6) CONSTRUCTION DETAILS: 3: ggegazzzn g 2 2 igg/_{
Casing installed: .....g.g_..“ Diam. from 0 . 10258' sn. m_ﬁ;é'icen _ﬁ_asalt 306|323
Threaded O meranes Dlam. from it. to 1t.
Welded £§ parenmana't Diam. from £t to £t. Hard Basalt 323 353
Broken Basalt 353 383.
Perforations: vespQ MNof¥ Hard and Soft Basalt 383|599,
Type of pertorator used Broken Basalt 599|618
SIZE of p!rtoratlon: [P [T S — || N Fi:rm Basalt Gﬁ_ﬁz‘a_
i from pabote - Broken Basalt, water Bearing643({653
T T aertorations £rom - P HBard Basalt, Crevice water| 653]703
Alt. Layers Firm & Broken.| 703f 750

v Screens: Yes) NoO
Manufacturer's Name

Basalt

¥ Tyvpe. Model NOwm oo
* _Diam. cimee. Slot slze irom 1. to n®.
1L —— from It to f®.

Gravel packed: yesO NoQ  Size of gravel: ..

Gravel placed from it. to ft.
Surface seal: yesgm N8 Po o what deptn? EEE'_EL- 1t.
Malerlal used in seal g
Did any strata contaln wnusable water? Yes O No
' Type of Watertucmuimerimnans - Depth of atrata,...,
) Method of sealing strata off..... - v
7y PUMP: m s Name.. BYXONR - Jackson
(T) PUMP: s ey BB T o 11
(8) WATER LEVELS: Rindsnivegiyose | 1180

Static lovel 1t. below top of well Date.. . .icmemrna
ATIEAAN PIESSUTE —o— e B0E, PET SQUATE INCD  DOLL..cimicrsarmriss
Ariesian water i3 controlied by.

({Cap, valve, ctc))

(9) WELL TESTS:

Drawdown is amount water level is
lowered below statie level

Was & pump test made? Yes 01 No O U yes, by WRom2 oo
Yield: 2l /min, with ft. drawdown after hrs.
L] L. L] -
- ”» L ”»

Recovery data (time taken as zevo when pump turhed off) (waler level
measured from well top to water level)

Time Weter Level | Time Water Jevel | Time Water Level
A test
Bafler test....ee.. gal/min, with............ 0t drawdown slter... . IFS.
Artesian flow, LD, DA e ssmsesesssssaties
Temperaiure of watel.—.... Was & chemical analysis made? Yes 0O NeD

o,

=,

Work starter. e eemsrmeersg JBvinree COMPLOLE. e ciecsiai sessoaiss 10

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report Is
true to the bost of my knowledge and belicet.

(USE ADDITIONAL SHEETS IF NECESSARY)

NAME.
{Person, firm, or corporlt’lon) {Type or print)
Addroess.
Signed]...
(Sl ] {Well Driller)
License No Date. [T -
e P



.1) OWNER: Name_ City of Othello

-

_FiIeIOn'&nal with

Othello Well #8

Department of Ecology
Second Copy - Owner’s Copy

Third Copy - Driller's Copy \'9_4,4 ‘5 X

STATE OF WASHINGTON

WATER WELL REPORT

Notice of Intent W07498

UNIQUE WELL 1D, # ARS228

Water Right Parmit No. Declaration of GW Claim #150

Addres

500 East Main, Othello, WA 99344

Sl

144 26 T 16 NR 29F WM

S

1/4 Sec

(2) LOCATION OF WELL: County Adams

ENE of intersection of Lee w/ Reynolds

(28) STREET ADDRESS OF WELL: (or nearest address) None Assigned
TAX PARCEL NO.:

(3) PROPOSED USE: O Domestic O Industrial %) Municipal (10) WELL LOG or DECOMMISSIONING PROCEDURE DESCRIPTION
O Irrigation O Test Well O Other Formation: Describe by color, character, size of material and structure, and
0 DeWater the kind and nature of the material in each stratum penetrated, with at least
(4) TYPE OF WORK: Owner's number of well (if more than one) 8 one entry for each change of Information. Indicate all water encountered.
X1 New Well Method: MATERIAL FROM TO
O Deepened O Dug 0O Bored b Eachedl T
O Reconditioned O Cable O Driven see _attached l1og
0O Decommission O Rotary 0O Jetted
(5) DIMENSIONS: Diameter of well ___24x20 inches
Driled ___951 feet. Depth of completed well 853 ft.
(6) CONSTRUCTION DETAILS
Caalng Installed:
K Welded 20 - Diam. from +3 f.to__398  q.
O Linerinstalled 24 - Diam. from 2 t.to_203,5 ft.
O Threaded R Diam. from ft. to ft.
Perforations: OYes X No e st M I :.
e Y N
Type of perforator used l‘ﬁl oy . e
SIZE of perforations in. by in. e ; -
WE i
perforations from ft. to fl. T—he R —
..\ Q- ELﬁum = |
{ =)
Screens: OYes XNo O K-Pac Location PR WL i
Manufacturer's Name LTI T G NAL le-hrra:, — 3
Type Model No. _=___F"‘°de BLGMNM PR
Diam. Slot Size from ft. to ft. =y
Diam. Slot Size from ft.to ft.
- Steel plate welded between
GravelFliter packed: OYes XiNo O Size of gravetsand A n z
PR S pri = casings at top of 24~ casina.
aterial place .to 2
4 Lower hole abandonment as
Surface seal: KiYes O No To what depth? 398 _ #. | _aooroved by DOE variance:
Material used in seal_cement grout slounh & large gravel 853 870
Did any strata contain unusable water? KlYes O No t 8 870 890
Type of water? high flouride & odor Depth of strata 91 3-932+ |_cement qQrou
Method of sealing strata ott_cement grout (see item #10) pea aravel w/ sand 830 933
cement arout 933 951
(7) PUMP: Manufacturer's Name _
Type: _ = B H.P.
(8) WATER LEVELS: Land-surface efavation above mean sea level - 1120 s
Static level 380.5 . belowtop of well Date_11/18/7 Work Started___7/17/02 Completed __11/26/02

Artesian pressure Ibs. per square inch  Date

Arteslan wateris controlled by

11/18/02

(Cap, valve, etc.)

WELL TESTS: Drawdown is amount water level is lowered below static level

9)
Was a pump test made? KlYes O No If yes, by whom? SEX

Yield: _Sge2__ YAXXXX¥Mh attached graph ft.drawdownafter |

Yield: gal./min. with ft. drawdown after

Yield: _______ gal./min. with ft. drawdown after

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

hrs.
hrs.
hrs.

Time Water Level Time Water Level Time Water Level
See attached graph

Date of test _11/18-20/02

Bailertest _________ gal/min. with ft. drawdown after. hrs.

Airtest —gal/min with ft. drawdown after. hrs.

Artesian flow. a.p.m. Date

Temperature of water, _ZS_D_F__ Was a chemical analysis made? KlYes (O No

ECY 050-1-20 (11/98)

WELL CONSTRUCTION CERTIFICATION:

| constructed and/or accept responsibllity for construction ot this well, and its
comptiance with all Washington well construction standards. Materials used
and the Information reported above are true to my best knowledge and belief.

Type or Print NameSteve Schneider  icense No, 0643
(Licensed Driller/Engineer)et al

Trainee Name License No.

Driling Co »_Schneiger Equipment, Inc.
) S ;
(Signedy C ~ G “27L_ Licsnse No.
7 censed Driller/Engineer)
Address218681 River Rd NE, St. Paul, OR 97137

Contractor's
Registration No.SCHNEI #2261 G

643

Date__1 2/6/ 02,

(USE ADDITIONAL SHEETS IF NECESSARY)

Ecology is an Equal Opportunity and Affinative Action employer. For special
accommodation neads, contact the Water Resources Program at (360) 407-
6600. The TDD number is (360) 407-6006.
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Othello Well #8 (cont'd)

City of Othello Well No 8

1 24488& by Schnetder Drilling Co

Start Card #W07498 Label #AAS228

FM TO DESCRIPTION

12
28
68
108
120
140
160
165
200
213
216
243
244
248
252
258
281
437
444
517
528
529
569
592
593
602

4
7
12

28
68

108

120

140

160

165

200

213

216

243

244

248

252

258

281

437

444

517

528

529

569

592

593

602
612

Sandy loam

Sandy loam & gravel w/ cobbles

Cobbles, gravel, & claystone, pink (caliche)

Claystone, pink, soft & gravel, brown w/ cobbles
Claystone, pink & gravel, cobbles & occasional boulder
Claystone, grey & pink, soft

Clay, tan - brown, sticky, medium

Sandstone, brown, medium, weathered & clay, tan
Sandstone, brown, medium, weathered

Sandstone, brown & clay, grey, sticky

Clay, grey, soft-medium

Clay, tan - grey, stcky, medium

Basalt, black, medium, fractured

Basalt, grey, hard, fractured

Basalt, brown, medium, fractured

Basalt, brown, medium, broken

Basalt, brown, soft, vesicular, broken w/ claystone, yellow
Basalt, brown & grey, medium, 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 turning to grey w/ depth, very hard, fractured
Basalt, black, hard, fractured

Clay & sandstone, brown & tan & basalt, black, medium-soft
Basalt, black, soft, broken, vesicular (blue-green in vesicles)
Basalt, black, hard, some fractures

Basalt, black, soft, fractured

Basalt, black, soft, broken, fractured, vesicular

Basalt, dark grey, medium, fractured

Page 1 of 2



612
619
640
670
674
683
687
695
697
700
708
723
739
743
761
763
780
798
833
838
839
840
844
858
905
910
914

619
640
670
674
683
687
695
697
700
708
723
739
743
761
763
780
798
833
838
839
840
844
858
905
910
914
915

915 932
932 937
937 948
948 951

Othello Well #8 (cont'd)

Basalt, black, medium-soft, fractured, vesicular w/ some claystone, green
Basalt, grey, medium-hard, fractured
Basalt, black, medium-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/pink & green tints, soft, cindery, vesicular
Basalt, dark grey, medium, some fractures

Basalt, dark grey, medium, fractured

Basalt, dark grey, medium, fractured, w/ claystone, green
Basalt, dark grey, medium, fractured, w/ claystone, blue-green
Basalt, dark grey, medium-hard, fractured

Basalt, dark grey, medium, fractured w/vesicles

Basalt, dark grey, hard-medium, fractured

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

Basalt, dark grey, medium-hard, fractured

Basalt, dark grey, hard, some fractures

Basalt, black, medium, fractured, vesicular

Basalt, dark grey, hard, some fractures

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

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

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

Basalt, dark grey, medium, some fractures w/occasional vesicles
Basalt, dark grey, medium, 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, medium, fractured w/claystone, green

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

Basalt, grey, hard, some fractures

Page 2 of 2
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Lind Well #8

FRO X 1 FRX NO. Jul. 13 001 B3:12PM P2
P . o
— . WOU L1440
with

- Cipaantof oy WATER WELL REPORT e

Setond Copy - Owners Copy STATE OF WABHINGTON UNIQUE WELL 1O, # —

Third Capy  Drliers Copy W) Righe Porma No. )

(0 ownen: nene,_TOMp Of Liag aovas_Ps 0, Box P Lind, Wa 99361

X O 3 T —
{3) LOCATION.OF WELL: Coumy Adams e N2 e ME wegegee 14 v 177 g 33w
(2s) STREET ADDRESS OF WELL: (or nasrem ¢dd/03s)
TAY PAACEL NO:
" () PROPOSSDUBE: [ Domasso 0 Wndusia) & Mudlaoy (10) WRLL LOG or DECOMMISSIONING PROCEDURE DEACRIPTION

O irigetion 0 W O o Fomjaa Descrbe by oolos, chaachee, elzs of materin) and BN, and
0O DeWaty # the Mg ;@ aanse of the matarial In each stransn pene¥nied, with ai leesy

(4) TYPE OF WOAK: rﬂlﬂ&fdnlumwﬂi wmwmmdh‘mmuww

Ny Wod vetet - NOBRAL oM | 10

O Oewevd O Oug O Bored P T ——

) . Dw gcun " DO Oriven ) 4]

() DIMENSONS: w s ppem W"‘%“'%_mxu 1 10
Orided kel mmamu_m_____’-

e

{6) CONSTRUCTION DETALS
?nngmu; . '

3 websed e Oiemtom $1___nwo_
O Unet insmlied. ko X
O Tveaded < Olam. from X
P ?

Periorstions: Oves B0 *
Tvoo of péctorter used
$IZE of pariomtons : .ty

T Y Rlo_
Scroens: Oves BNo O K-Pac Locaiion
Menutachirery Nemp
Type Alodst No___
Diam, — Jom, ftto
Diam. __Biot Size from Rt
CeavalFiwr paskeds OYes (No D Size of grwveleand
Mewasal placed from Q0 T t gFoy besa 279|313

. No what dept? _ 220" . Te grey 33
m::'...... Qs DcencnP 8d 3ot groy-gra clay aeade 332",
OWd sy svais contaln unaatle water?  GYes ONo groy . basalt 3377 [380"
D e —Sg el grey basalt M 1 M L (M
83 Boit red-brn & groy bagslt-sone

™ PUMP: Mavlartuars Nams - [N2T3 }TOON ClBYy-WALET"

“Type: —MHP Td gzey “basalt 267"
il s s otlon sy 31700" | v ourna FBZAI00 oy ;

® smmlamagéwmm B == - 78124 /00 10/13/00

Artssian pressure, Jba per oquare ich Dol
:ululn S {Cep, vaive, sn2) WELL CONSTRUCTION CERTIRCATION:

) WELLYESTR: wbmw“bmmmnm ‘Wm.“.ﬂmmbfw‘wuwﬂmh‘
w“.m’.‘m? QAVes ONe ’M”mm’ e and the informalion above are us 10 my best 9 balist,
Yield: _____galiminwih o fi Growdown sl e P8 Exploration.Co 033}
Yiekd: ___galimin, wih R dawdown alter o . Typa o¢ Print Name : _Liconse Na.

Yield: ___gstminwkh ______ . N dawdown e e V8. (Licansed Ovills/Engineas)
Rocovary daia (Sme taken a8 2200 when pumg tumed obf) (watar lavel measwed from 1 Taiwe Name p—
well 0p 0 wate! level) —
Te  Welerlewl  Time  Wewrlewl  Te  Wewrlmel |  Driing Compy xplorgtion C0,, Tnc.
i - 24 T lssnaa o, 2T
= qus X, & 0%k, wa. 99336
. ma
Dato of test
B gyt iy L ceawdown shae 1 o | BJ EXPCI 320K 11/8/%
Datsin, " drgidown aha__~ p Redvion e pue —2T T
Amuan How 5 —gpm Dals (USE ADDIMONAL SHEETS IF NECESSARY)
Tirmeuralons of vaer War s cheaion snays made? (1¥en 110 Eeology s an €qual Opportunly and Alimative Action smpioyer. Fo speciel
+ mmmuwﬂummmuw)m
6800 The- TOD-tabes <07

eGY 050-1+20 (11/88)




Lind Well #8 (cont'd)

Jul. 13 2981 @3:13°M P3

ECY 050-1-20 (1188) !

i 7’ FRX NO.
", WY 14661)
.- WATER WELL REPORT Mo o VR0
. Ownee SYATE OF WASHINGTON UNOUE WELLLOY e e e em
- Drfers Cooy WalsrRphPweliNe _ . .
A ~P.0, Box ¥ Lind, Wa. 99341
/wﬂu= Nama. ovn Of_und e Adda, o _0_3___.12_' - Y R
[ LOCATION OF WBLL Coumy ___Adame N 7" 1/a Bag T _NA WM
,@2) STAEET ADORESE OF WELL; (of Nearwst address) —_—
TAX PARCEL NO.:
R e
.{) PROPOSED USE: () Domesde 0 Industa) O Municipat (10) WELL LOG or DECOMMIPRICNING PROCEDURE DESCRIPTION
0 Inigaton O Tost Woll O Otr Formation: Describie by coldr, cheracier, she of matedat and suuciure, snd
D CaWater Wia kind and natwre of the maledal in Bach sivalum penstrated, with of least
@) TYPE OF WORK: mmdwmmmm\_ ond entry for $aah ehange ¢f inbemation, indiosts all wiler encountered,
O Now Wed Mathod; MATERIAL PROM )
Cl Oeepened O Oug i3 Bared
Racondonsd O Cable £ Ddven kA
n Docommission O Rotery 3 Jelteo
(5) DIENSIONS: Olamates of wed -
Deied Joot. Depth ol completad wol
(8) CONSTRUCTION DETALS
Caslng (natalidd:
O Welded i) Dlam. from .10
O Ubner nstakieg - Diam. lWro
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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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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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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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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect
interpretation.
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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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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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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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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.

CBSWC Preliminary Watershed

Management Plan

Franklin, Lincoln, Adams, and

Grant Counties, WA

ERO134 Water Level Hydrograph

Ecology ERO Groundwater Monitoring

Attachment

3-R




Landau Associates | Y:\2085\001\T\ERO Current Network Well Logs\Figures\Drawingl.dwg | 11/9/2023 6:51 PM | caduser

1080

1060

1040

1020

1000

Calculated water level alevations [NAVDEES f)

980

= Discrete

Legend
& Corresponding Well Location

‘whell GWDE_ERD 169

140
.
\ —160
\f —180
g ——-me— Sl gt
220
1/1/1984 1/1/1992 1/1/2000 1/1/2008 1/172016

Mezsurement Date

Note

1.

] @aepans pue) sojg yidep seqesplnoal peje| nojes

100

Scale in Miles

The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

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

Environmental Information Management (EIM) Database, accessed November 9, 2023.

Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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The water level hydrograph shown here was obtained from the Washington Department of Ecology
Environmental Information Management (EIM) Database, accessed November 9, 2023.
Black and white reproduction of this color original may reduce its effectiveness and lead to incorrect

interpretation.
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7/19/2018 - 04/27/2023

Sonic Meter Well Level Measurements for Domestic Well ALRO10
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7/18/2018 - 03/16/2023

Etape Well Level Measurements for the Harrington #1 Municipal Well
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7/19/2018 - 05/03/2023

Airline Well Level Measurements for the Reardan - Euclid Road Municipal Well / ABR822
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ATTACHMENT 3c

Select Black Sands Irrigation District Monitoring Data
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ATTACHMENT 4

Alternatives — Conceptual lllustrations



// 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)

LA




// Alternatives for CBSWC Consideration — Project Alternatives

Project Alternatives:
Al: 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

LA




// Alternatives for CBSWC Consideration — Project Alternatives

Al: Odessa Groundwater
Replacement Program (OGWRP)

Benefits:

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

 Planned and permitted, partially
funded

 Construction is in process

Challenges:

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

e Requires multiple pump stations

I A -~ dlivery vin Enlargement of Exiding East Low Canal l/ / !_' . e s ;
From: USBR 2012 — Final Feasibility-Level Special Study Report




// Alternatives for CBSWC Consideration — Project Alternatives

A2: Full Columbia Basin Project

Completion

Benefits :

e Reduce groundwater pumping for
irrigation of 100,000 acres

e Potential for serving irrigation and
communities further east, compared to

OGWRP
* Fewer pump stations, then gravity

Challenges :

e High Cost

* Needs permitting (secondary use water
rights, EIS, etc.)

e Long timeframe for completion

e L] momsmom v s e \ P'e ) 2 o/
e ) .'fﬁ‘ 2 J,w /
L \ From: USBR 2022




// Alternatives for CBSWC Consideration — Project Alternatives
Betore

A3: Water Conservation (widespread) N

Benefits :

e Can stretch existing supplies
e Can be implemented now

Challenges :

* P u b | I C pe rce ptlo n/ 2020 Example of Water Saved - Liberty Lake , WA
unpopular

 No current regional
mechanism for
coordinated
conservation

= T R e Tﬁ:.- ey .'
I - %, & g R ;
A MARC APRIL MAY JUNE juLy AUGUS EMBER OCTOBER . R e i TN <
From: Spokane Aquifer Joint Board




// Alternatives for CBSWC Consideration — Project Alternatives

A4: Aquifer Recharge by
Passive Rehydration

Benefits :

e Replenish aquifer over time

* Allow use of existin
muni welIs/pumpsfwhen
aquifer is recharge

* Minimal water quality
treatment

ChaHenges

* Long timeframe

* Not fully efficient (could be a
benefit)

* Undefined source

e Studied preliminarily but
needs additional study

LA

Grand Coulee
Dam

Lake Roosevelt

Water is Diverted from Lake Roosevelt
(when available under BiOp)

Intake and
Pump Station

Flow Discharged into »— Conveyance Pipeline
Stream Channels
= Lake Creek (Proposed Filot)
= Multiple Streams (Full Scale) i
Water Flows Down Tributary ]

to Crab Creek

k Tributa
-

» improves recreation,
wildlife habitat

= spcioeconomic benefits

{ Rehydrates Lakes

Rehydrates Streams

= improves recreation,
wildlife habitat

= contributes to water supply

= decreases diversion from
Columbia River

\

= improves instream flow
= socioeconomic benefits

Remaining Water Discharges Seepage from Lakes and Streams

to Columbia River or is \ J Rehydrates Groundwater

Rféd I\fel'lted to Offset Columbia = contributes to Odessa Subarea aquifer
River .D Iversion = decreases effects of groundwater pumping
» contributes to water supply b G = contributes to water supply

«improves instream flow Cra

Lincoln County Passive Rehydration Project
Conceptual Schematic Diagram

From: LCCD/GSI/HDR/WNR 2011 — Prefeasibility Assessment Report



// Alternatives for CBSWC Consideration — Project Alternatives

A5: Aquifer Recharge by Deep Well
Injection Network
4 Benefits :

e Replenish aquifer over time

e Allow use of existin
muni wells/pumps then aquifer is
recharged)

e Shorter timeframe (compared to passive
rehydration)

4 Challenges:

e Not fully efficient (could be a benefit)
e Undefined source

* Needs feasibility study

e Significant water quality treatment

e Permitting not defined

I A From: Ecology Online Well Log Viewer




// Alternatives for CBSWC Consideration — Project Alternatives

‘_ : | - '- 2ogel Cab 72 o | ake

A6: New Source Treatment and PR P i
Regional Distribution bl
A Benefits : :

e ~100% efficiency (piped direct) G G L L o R e ] :

* Some defined sources A e JEREA X e =

 Technical and permitting pathways

are known B SN e Lo

4 Challenges : B i o e N

e Cost for new infrastructure

e Challenge serving eastern
communities

* Needs feasibility study

LA




// Alternatives for CBSWC Consideration — Tool Alternatives

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

LA




// Alternatives for CBSWC Consideration — Tool Alternatives

B1: Groundwater Level Monitoring

4 Benefits : :
e Low Cost y |
 Direct measurements of current oy " X

groundwater supplies and trends
e Helps focus resources

4 Challenges :

e Long-term funding sources

11111

B
|
= . -

g Moses
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Water Level Elevation (ft AMSL)
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// Alternatives for CBSWC Consideration — Tool Alternatives

B2: Groundwater Modeling G
Benefits :

e Future projections of changing
conditions

7 -
e Existing models of project area
Challenges :
dalienges . i
* Cost L R )
. . % | N\ Pttty o Dw:]I:: 1 fid
e Uncertainties o &L = J ol ——
2 v 'rt ——— oy o oy
.r-F_. : - T e 1,,.:-‘.- ———
i A fJ'--]-M" = , . u(:(‘“' -1 WASHINGTON| i
s i BN T I rrgpaitia - P2 \ Y
| Upper Grande Ronde simulated drawdown, in feet /5 tﬁ I.E\ o l N,
I -361 to -150 10.1 10 50 I: S :
-149.9 to -100 50.1 to 100 e . /
-99.9t0 -50 100.1 to 150 i / it
-49.910 -10 150.1 to 200 : /  orEGON {
No  99t010 I 200.1 to 250 { !,
Il of ™™ B 250.1t0 300 R B
0= I 300.1t0 5323

= Active model domain
I A | | l | |
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

LA




// Alternatives for CBSWC Consideration — Planning Alternatives

C1: Coordinated Water System
Benefits :

e Can provide regulatory
framework to limit additional
groundwater withdrawals

e Opportunity for regional
coordination

Challenges :

 Not intended for project
implementation (more water
system focused)

LA

Planning

Grant County Critical ) ;[_“ ST
Water Supply Service Area ~ >,
generally follows the SRR
Quincy Basin Subarea, :\\@:r‘\ 3 o
varying in that it includes e

- e _ N
the City of Warden. n =

2. Ephrala
I v—l____- T “r 28 []
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) Fouidey || S AL
i -I° j:_’ 11 J
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T
wWoaAaw | T
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: e _—
| 28 i B [ A
SEY | gor T
3
27 ol iy
P
2l b— nw 2an >
—== -
o,

L ST T L L) 1] el (T

" Water Supply Service Area

From: Grant County 1999



// Alternatives for CBSWC Consideration — Planning Alternatives

C2: Groundwater Management Planning

Benefits :
* Project-focused for ;
groundwater supply IS Upper valley

Recharge Capacity
Canals - 1,500 cfs
Sites -

maintenance/
augmentation

e Stakeholder-driven

Challenges :

e Stakeholder
participation may
be limited

Canals - 700 cfs

Lower Valley ‘ ?
Recharge Capacit r‘z - ‘ .
Sites-  2,000cfs !/ _' 7 ~
- ‘ ” ; Basin
=~ : ®HecnargEWell
— CANEIS

From: IDWR 2023
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// Alternatives for CBSWC Consideration — Planning Alternatives

C3: Integrated Planning and
Project Implementation

Benefits :
e Stakeholder-driven (and diverse
stakeholders)
* Focused on project implementation
e Creative solutions
e Successful models exist

Challenges :

e Legislative funding required for
agency participation and facilitation

* Long timeframe

LA

CLICK ICONS TO VIEW PROJECTS

Groundwater Storage
o Upper Kitttas Shallow Aguifer Recharge (S
9 Yakima City Aquifer Storage and Recovery
9 Toppenish Fan Aguifer Recharge

o Selah Moxee Irrigation District 5AR Feasibi
9 Yakima Basin Aquifer Geochemistry Evalu:
e KRD Yakima Basin ASR Feasibility Study (B.

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

e

From: www.yakimabasinintegratedplan.org



// Alternatives for CBSWC Consideration — Planning Alternatives

C4: USBR Basin Study

Benefits :
e Process for finding basin-wide
solutions
e Stakeholder participation

Challenges :
* Non-federal entity 50% matching
funds required

e USBR-driven — stakeholder control
in outcomes is uncertain

e Focused more on planning (versus
project implementation)

LA

0 200 Miles
| B

[] Basin Study
/7] Impact Assessment

® Reservoir Operations Pilot

MEXICO

From: US Bureau of Reclamation 2023
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