Sacheen
Lake

WRIA 62

Qeop

Diamond Lake

Aquifer
L
i
3
m —
1
a1
A
4

Mike 11 Rivers

2R

Roads

N

s
&
Newman'
Lake
Nine Mile
Control Works A i )
“FiveMil s Spokane
HE Valley
HS Rathdrum P-—]
ey b i Prairie
ok Y g Aquifer
2 b, > S
| i 4
Trqug e o = o
= o g & H = i
R G 48\ H 2y Misson A\
2 @ v 4 L 2 G
Monroe Street ° Migglon . EEEEY e —
: === 7
< WRIA 54 Control Works o R PIFFS Road
F + G5
. ~
PR § H
ki: S * Lib
— A f Upper Falls i ekrzy
@ > Control Works Lake
;_/; r- ) WRIA 57 Q/’
— A
v . g
PP r_“\
WRIA 56 \Q
LEGEND 0 20,000 This figure was originally produced in color.
T Reproducton in black and white may result
. - . Scale 1" = 20,000 Feet inloss of information.
[ Model Domain Layer 1: Surficial Aquifer (Flood Sand & Gravel) cale e
. . N Map Projection:
[] wRIABoundaries [l  Layer 2: Tertiary Aquifer (Basalt and Latah) Washington State Plane, NADS3, Source: USGS, WSDOE,
North Zone, Feet Golder Associates Inc.
[ ] Lakes (¢] Dams of Interest
o - . P
R City Limits

Project Overview
WRIA 55857/ WATERSHED PLANNING/WA

Drawn: SAC Revision: GKL

Date: May 13, 2003

[ Fiowe: 1.1

01313722300_110702.apr

Golder Associates



e ¥
i . .. c T
RIA 62 &
i W (e
Lk W Kbk
& G
! Sacheen b gl i ;
F. Lake & i |
: 788808 ) wi
- VVJBIA 59 i e o P f \ e
. il .%%% k:
%—%g%ﬁ% 2 %g
GG — Vo
$3833
ZIT A7 dy
OO0 il
1]
F % pele el
i
P, o
. Yy d
: Green S
i
¥V i
il Five-Mile , o
Prairi il i
o, Lake Good
QG
i Orchard (eYaTsTerers]
LeRa ke Prairie Lelelelele)
O G Newman¥ 2 Lol Lol eRe o le
A Lol Lake Lol el
g - Q’%i} ) ( ik Lelelelele
olw G b o ﬁg‘%'& (el elelele)
S 1] [+Telete] el et aTe el s
SN & oD E c@”‘*’%&g & S
o SO0 (el i
WR 54 o o . pelad e lebelel LeLad e
D LeRa ke
Lodelelelel (> Ll
o goepelelebebelspe e Lol ek e =
< . LT eX-TaleXeTalstelobeletet el atalele]
- - Elejciele g g g g g g //\.\/
LEGEND ."' E Dl i Lzll:;c:?} ]
Sand and Gravel o y o
[ Diamond Lake Aquifer o P \b/\/
e rn
[TT]  Litte Spokane River Aquifer " WRIA 57
Peone Prairie Aquifer ":. an - f/“‘\_’
E Spokane Valley Rathdrum ; i
Prairie Aquifer WRIA 56
Sand and Gravel/Basalt
A Deer Park Aquifer /
Basalt 0 30,000 Reproducton i bisck and white may resct
= orchard Prairie Aquifer — . in loss of information. Y
Green Bluff Aquifer
. . . Scale 1" =30,000 Feet . . . .
3 5 Mile Prairie Aquifer v Projecton Generalized Aquifer Delineations
Lak . Washington State Plane, NAD83,
EI RIA Boundar = “20‘19: Pomain North Zone, Feet WRIA 55857/WATERSHED PLANNING/WA
oundaries ,*%,* ity Limits Source: USGS, WSDOE,
N Mike11 Rivers Golder Associates Inc. Drawn: SAC Revision: BBA Date: June 19, 2003 | Figure: 3_1

01313722300_110702.apr

Golder Associates



i ::sil .-

I s

)} / E| e ’ ;-: : .- -

o ( /) a| Eﬁ:‘-—

- .
o o
. S =]
Lake O
z
D=t/

i
F
! b
[d
L]
1
- I
/ '{ {
| i
= Ei
g
i L
\
O { =, }
L] ¢ N
i i \
L i )
" alk
7 = X h ' :
e
x/"\sl‘ R ) [ =
P I ””””!‘:HF””” T e 531 4 8 4 B A M B S 6 o
> I i W
K¢ } " |
Bigg( : ~
& - f . T
— = I ?
‘-' y | il -
AL ake
H RIA
- |
LEGEND ™
] Model Domain WRIA 56 i,
[ ] Lakes }
#* City Limits _ #
This fi iginally produced in color.
[1 WRIA Boundaries 0 30,000 Rel;frolgﬂﬁi;aﬁmot:llglcfaﬁdpwhiltj:?nalg rceosﬁlrt
E in loss of information.
/\/ Mike11 Rivers
Scale 1" = 30,000 Feet
S Model Grid (400 m?) ' H
. . Map Projection: MOdeI DOmaIn
Layer 1: Surficial Aquifer Washington State Plane, NAD83,
(Flood Sand & Gravel) Narth Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
I Layer 2: Tertiary Aquifer Source: USGS, WSDOE,
(Basalt and Latah) Golder Associates Inc. Drawn: SAC Revision: ATB Date: May 13, 2003 | Figure: 6 1
01313722300_110702.apr

Golder Associates



/L ‘ \dj IWWRIA 62 c

Diamond
Lake

. WRIA 55 (‘
Cree k W
')
/ f
W i}
{Q
\/v\\/.’
A Spokane Felts L
q Field
Spokane Interpatiop# WRIA 57 \b/y
LEGEND g
WRIA 56
Topography (NAVD88 Meters)
469 - 659
660 - 782
783 - 945 This figure was originally produced in color.
B 946 - 1181 0 30,000 Reproduction in black and white may result
- 1182 - 1730 E in loss of information.
/\  Weather Stations Scale 1" = 30,000 Feet .
] Lakes Map Projection Topography and Weather Stations
. Washington State Plane, NAD83,
L] WRIABoundaries North Zone, Feet WRIA 55857/WATERSHED PLANNING/WA
N Mike11 Rivers
) Source: USGS: WSDOE,
D Model Domain Golder Associates Inc. Drawn: SAC Revision: ATB Date: May 15, 2003 | Figure: 6_2

01313722300_110702.apr

Golder Associates



LEGEND

Irrigated Areas

Residential Lawns
Agriculture

Bl  Wastewater Discharge
Landcover

Crops

Deciduous Forest
Evergreen Forest
Grasslands/Herbaceous
Lawns
Pasture/Hay/Turf
Residential

Shrubland

Wetlands
Unvegetated

Lakes

WRIA Boundaries
Mike11 Rivers

Model Domain

01313722300_110702.apr

020 CNEn Reencn

This figure was originally produced in color.
0 30,000 Reproduction in black and white may result

e — i foss of forwelien,

Scale 1" =30,000 Feet

Map Projection: Landcover and Irrigated Areas
Washington State Plane, NAD83,
North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA

Source: USGS, WSDOE,

Golder Associates Inc. Drawn: SAC Revision: ATB Date: May 13, 2003 | Figure: 6 3

Golder Associates




North Zone, Feet
Mike11 Rivers

Model Domain

Source: USGS, WSDOE,
Golder Associates Inc.

OO

u =
Sache .
acheen 1 n
N il Diamond u
Lake -
WRIA 59 a .
'S L
| g
| ; " -
-~ [ ]
r . - i
" I.. \ ) QQ‘ ol u
Eloika )
Lake u
y []
ula "
A2
~
= n
o
= M
°©
> | = | | - |
]
™ ]
| = ]
S ]
- 300888506 =\l
goie R
| 00000 W ]
TLWR "
" o
ji u
- Cr
: -
™
- =
| ]
=
)
-~ e =R
] u
: . - . ‘\e
| I.. [ ] ‘)'ﬂ m
4 u ¥ ] I
] . N
3 Lo o =
§ 000 "~ 0
\ 000
V u A o@ggq . | M n
o0 -
114 N *«\ .ril
. )
u J 08000 Y -
O 00
o)
o [
° |
: 52 -
O
1 0835505 3%
00000000 DOQ00
00000000 00000
000R0000 3¢ DO0000
0300000890000000000008 ] |
M\\,’ J 8900000600003000
4l 8330 003338 r 083538,
000 00890000 000000
000 900 90000
008/ m lelsjslsele"s ofsle Xslelels]sl
Jols) o'elslee]
000! ©000000000000000F000(
[ ] jole] ©0000000000000000
39 89990999056333000000
[ ] 000000~ ~000000!
00000000000000 - TWOOO0
[ ] 00000000000000000000
u 00000000900
< Q 3300503000
000000000
000000000
SBSSERos
B csooses
WRIA S
060000
0000
=%
LEGEND oo
Number of Dry Wells WRIA 56
e 09 o 33-58
@ 9-20 ® 58-87
o 20-33 /
. . This figure was originally produced in color.
Soil Hyd0|0g|c Group 0 30,000 Reproduction in black and white may result
in loss of information.
A C gy —
B D
Scale 1" = 30,000 Feet . . . .
Lakes Map Projocion: Distribution of Soils & Dry Wells
. Washington State Plane, NAD83,
WRIA Boundaries g

WRIA 55&57/WATERSHED PLANNING/WA

Drawn: SAC

Revision: ATB Date: May 13, 2003 | Figure:

6.4

01313722300_110702.apr

Golder Associates



—e— Hyd Group A - Uniform Sand - - = - - Hyd Group B -

Sand — «x— Hyd Group D - Clayey Silt - - « - - Hyd Group C - Silty Sand

0.6
Saturated Hydraulic Conductivity for Soil Textures
Uniform Sand and Gravel - 1.0E-04 m/s
Ao Sand - 8.0E-05 m/s
o5 4000000000 DA Silty Sand - 5.00E-06 m/s
A, Clayey silt - 8.40E-09 m/s
A
0.4 F- - T e e e X~ \\
) k \\
- X \
c S A\
g \‘\ n X
c N \
o . \
L: 0.3 R X
2 \ \
© : ) \
E “‘ “‘ \x.\
<) H .
> . A \\K\* _______
0.2 : — .
AA‘
..‘ '\A“
|‘l V‘A\
- \"A-----..____________
o
B EEPR L S ERCERY ERpp ]
O T T T T T T T T
0 0.5 1 15 2 25 3 3.5 4 4.5

Log (hp) [em]

FIGURE 6-5

SOIL MOISTURE RETENTION CURVES
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg11.fh9 DATE 12/18/02 DRAWN BY EL

Golder Associates




/L ;

0%04

Sacheen Di v
iamon
Lake J ®Lake
\ I
'S ]
b\ N
| Eloika L
Lake
M
<
=
WRIA 55 =
< /
S
5 y
n
R C \ (‘
e ok \\/}_,/Wf
7

W - 3
{949 |~ Fo, Hauser
7 P 1
= ake
ey lé
QI n
q WRIA 54 ]
Liberty | //\\/
WRIA 57 Lake Q/V
LEGEND AL
Qfg Elevation (NAVD88 Meters)
500 430 WRIA 56
430 - 560
560 - 690 / \
690 - 820 This figure was originally produced in color.
- 820 - 950 0 30,000 _Relprodufc_ti?n in btl_ack and white may result
E In loss of Information.
[ ] Lakes .
] WRIA Boundaries Scale 1"=30,000 Feet Bottom Elevation of Model Layer 1 -
Mab Proiection: . . .
N Mkt Ruers Washinghor Gletor,  ADES, Surficial Aquifer Flood Sands and Gravels
) North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
] Model Domain Source: USGS, WSDOE,
21 ClayLens Golder Associates Inc. Drawn: SAC Revision: ATB Date: May 13, 2003 | Figure: 6_6

01313722300_110702.apr

Golder Associates



/{« ‘ \/\;j _ ;WRIA 62 C |

Sacheen .
Lake Diamond

A § Lake
WRIA 59 ‘

NOLONIHSVYM

(|
= J I
W
Hauser
Lake)
s
P
Liberty I /A\/
Lake
WRIA 57 \b/v
LEGEND WRIA 56 oy
Tgr Elevation (NAVD88 Meters)
300 - 430
430 - 560 / .
- 560 - 690 This figure was originally produced in color.
- 690 - 820 0 30,000 _Relprodufc_tiin in btl_ack and white may result
E In loss of Information.
Il 820 -950 ]
[ Lakes Scale 1" = 30,000 Feet Bottom Elevation of Model Layer 2 -
WRIA Boundari Map Projection: i i
L] WWRIA Boundaris Washingep Froedion; e Tertiary Aquifer (Basalt and Latah)
N North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
] Model Domain

Source: USGS, WSDOE,
Golder Associates Inc.

Drawn: SAC Revision: ATB Date: May 13, 2003 | Figure: 6 7

Golder Associates

01313722300_110702.apr




|
-1
N Diamond i
Lake 1
+ WRIA 59 o
N
|
5 5 o B
iy >
Z X
(aLYe
] |
S
. 3

Specific Storage/Specific Yield

Layer Sy Ss

Layer 1 0.125-0.3 0.0130 A
Layer 2 0.0006 0.0328

Lens 0.0006 0.0200

WRIA 55 ,

creek

~

I "\JV\JV Newman
-y Lake

v
) <
\/"\\/ oﬁ
WRIA 54 Fve?
I Ll
q '
1
LEGEND L™ ) f\\/
. . Lake
Horizontal Conductivity - Kh (m/s) WRIA 57 1
[ ] 0.0001-0.0009 ]
[ ] 0.0009-0.0136 1
[ ] 0.0136-0.0182
Layer 1 [ ] o0.0182-0.0227 F\’
(Kh=Kv 3:1) [ | 0.0227-0.0273 WRIA 56
[ 0.0273-0.0318
[ 0.0318-0.0364
I 0.0364 - 0.0409 / L
B 0.0409 - 0.0455 —— .
This fi Il duced lor.
B 0.0455-0.0800 0 30.000 Reproduction in black and white may resul
- 0.0800 - 0.1200 : ’ in loss of information.
B 0.1200 - 0.2000
L 2 5.6 x 10,5 Scale 1" =30,000 Feet . .
ayer .
(K?{:KV 3:1) 9.6x10° Map Projection: Aql‘"fer Propertles
. Washington State Plane, NAD83,
Lens (Kh=Kv) 1x10° North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
] ModelDomain A/ Mike11 Rivers  Source: USGS, WSDOE,
X Golder Associates Inc. D - SAC Revision: ATB Date: May 13. 2003 | Fi .
[ ] WRIABoundaries [ ] Lakes rawn: evision: ate: May 13, igure: 6_8

01313722300_110702.apr

Golder Associates



M WRIA 62 c 5

Sacheen ; DL2
e Diamond
o Lake
WRIA 59 L3
"~

7\9 OHval

NOLONIHSVYM

N

LonglLake

(|
/ f
o
{Q’fe
lewnian
Lake
Hauser
s 1521M01
O1528R03
. 533E01
ot @)
WR O %
WO04CACBO01
{ O © % Ty
/ Liberty //\\/

Lake
LEGEND

Boundary Conditions Abstraction Wells (gallons) \b/b

I Time Varying Head 0-100
B Constant Head 100 - 500 Wi [
500 - 1,000

o
@)
QO  Boundary Wells @)
©  Abstraction Wells O 1,000 - 5,000 /
l:l Lakes O 5,000 - 10,000 This figure_ was originally prod_uced in color.
[] WRIA Boundaries 0 30,000 i bes of normaton. e ey resut
/\/ Mikel1 Rivers
=3  Vodel Domain Seale 172 30,000 Feet Boundary Conditions With Abstraction Wells
L 1 Surficial Aquif Map Projection:
ayer 1: ourficial Aquirer Washington State Plane, NAD83,
(Flood Sand & Gravel) North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
I Layer 2: Tertiary Aquifer Source: USGS, WSDOE, o i
(Basalt and Latah) Golder Associates Inc. Drawn: SAC Revision: ATB Date: May. 13, 2003 | Figure: 6_9

01313722300_110702.apr

Golder Associates



Modeling Process (Mechanics)

START
Reading of Initialization
Meteorological Data Section
>
h 4
Preparation Preparation Preparation Preparation
uz EX SZ ocC
SM ET v
Data Data Data Data
Storage Storage Storage Storage
END

Note: Graphic copied from MikeSHE Manual (v2001b)

FIGURE 7. 1

MODEL EXECUTION SEQUENCE
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg18.fh9 DATE 05/14/03 DRAWN BY EFS

Golder Associates




I
a1 ;
=
N
‘} |
Y 4
| ¥
El 2
= ? (] m
J
« : L
=z
| | \ \ LT G)
o Ioi J =l
b 2
> AT = I
v/
& ld &
[ 4 y 5
1 i N\
I = N
| | /
s 4 L8
] y 5
g fite § § B
\River, . . ) -
i f
H ) |
% {
2 ( T - R}
N 4 ¢ ,
<
| 1 > I i
\/i ,P r ] ‘ I ‘va £ zé'
NN E ora, — < N ,,,,:3;,,,,,,,,,,, e Newmgn
S 6212 aki
= y g :
3 \ T
I P -
5202E01 ] | s iz 1 \ :!;” o
. ~ | & 1 H L |
i S 307MO1 L2 o 53110 541 i Spokane R Ab -
T :-‘ I ? c E(' 1 i 25H02 1 N Lipert #r-_N{' Otls
[ ¢ ™
Spokang/River” \ \, / 54221 ibert
At ne Wa ake
LEGEND
Calibration Points Spokane River,
A Continuous Streamflow Green St. A o~
A Streamflow Snapshot Spokane,
@) Continuous Groundwater WR' A 56
= Snapshot Groundwater
5422R01  Well ID
] Lakes
; This fi iginally produced in color.
L] WRIABoundaries 0 30,000 Reproduction I biack and white may resul
N Mike11 Rivers : in loss of information.
3  WModel Domain Scale 1"= 30,000 Feet Groundwater and Surface Water
HHH Model Grid (400 m? Map Projection: : : H
L 1 s (rf' . IA) i Washington State Plane, NAD83, Callbratlon POInts
ayer 1: Surficial Aquifer
Yo Flood Sand & Gravel) . N°"’L‘Jz°G”:VFVe:;OE WRIA 55857/WATERSHED PLANNING/WA
[ | Layer 2: Tertiary Aquifer ouree: : ’
Y (Basal¥an(zi Latah) Golder Associates Inc. Drawn: SAC Revision: BBA Date: July 9, 2003 | Figure: 8_1

01313722300_110702.apr

Golder Associates



700

¢ Average Annual Groundwater Head
—— Linear (Average Annual Groundwater Head)

650

600 ¢
)
0
o
> * -
x 4 4
Z 550
E . ¢
°
K4
o
3 .
= 500

L 2
450
400 ; ‘ ‘ ‘ ‘
400 450 500 550 600 650 700
Measured (m, NAVD 88)
FIGURE 82

ANNUAL MODELED VS MEASURED
1997 GROUNDWATER ELEVATION

WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg19.fh9 DATE 05/14/03 DRAWN BY EFS

Golder Associates




Measured Little Spokane River @ Dartford (cms)

0 3 6 9 12 15 18 21
350 | 1 21
| /K
— 300 —~ 18 ¢
e ] G
e X X >K/ / B
2 e | S
£ 250 — =~ 15 £
. ©
S R® = 0.8448 / 2 a
S 7 . R” =0.9954
T ®
n i
® 200 - +12 @
E : / 04
g
® 150 - 9 x
Sl 1 X =
g | &
o
o b ]
2 100 E
E 100 1 6 5
CRE k5
g :
50 3 O
i =
0 - ‘ ‘ 0
0 50 100 150 200 250 300 350
Measured Spokane River @ Spokane (cms)
@iﬁsﬂc%es o Spokane River @ Spokane Measured Versus Modeled Streamflows
DRAWN CVP | DATE May-03 JOB NO. 013-1372.2300
WRIA 15 . X Little Spokane River @ Dartford CHECKED  gpp | SCALE na DWG. NO. na
Watershed Planning
REViEWeD  CVP | FiLE NO. Figure 8-3.xls FIGURE NO. 8.3




600.00
599.00

598.00

597.00

596.00

595.00

594.00

593.00

592.00

591.00

590.00

589.00
588.00

587.00
586.00

585.00

584.00
583.00

582.00

581.00
580.00 T

9/1/1993 1/14/1995

5/28/1996

10/10/1997

2/22/1999

Legend
— % - Modeled

¢ Measured
Note: Well extends below aquitard

(a) Vera #3 (5422R01)

582.00

580.00

578.00

574.00 *

572.00

570.00 T
9/1/1993 1/14/1995

5/28/1996

10/10/1997

2/22/1999

Legend
— % - Modeled

¢ Measured

(b) City-Felts Field (5312C01)

FIGURE 8-4

WEEKLY GROUNDWATER CALIBRATION

— VERA #3, FELTS FIELD
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg12.fh9 DATE 05/15/03 DRAWN BY EFS

Golder Associates




550.00
549.00

548.00

547.00
546.00

545.00

544.00

543.00

542.00

541.00

540.00 -
539.00 -
538.00 -

537.00
536.00
535.00

534.00

*

533.00

532.00

531.00

530.00 T
9/1/1993 1/14/1995

5/28/1996 10/10/1997 2/22/1999

Legend

— % - Modeled ¢ Measured

(a) City-Trinity (5307M01)

570.00

569.00

568.00

567.00
566.00
565.00 -
564.00 -
563.00

‘
v m".'-wm“

562.00

561.00
560.00

559.00

558.00

Elevation (m)

557.00

556.00

555.00

554.00

553.00

552.00

551.00
550.00 T

9/1/1993 1/14/1995

5/28/1996 10/10/1997 2/22/1999

Legend
— % - Modeled

¢ Measured

(b) City-Franklin Park (6331J01)

FIGURE 8-5
WEEKLY GROUNDWATER CALIBRATION

— TRINITY, FRANKLIN PARK
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg14.th9 DATE 05/14/03 DRAWN BY EFS

Golder Associates




620.00
619.00
618.00
617.00
616.00
615.00
614.00
613.00
612.00
611.00
610.00
609.00
608.00
607.00
606.00
605.00
604.00
603.00
602.00
601.00
600.00 : . T T

9/1/1993 1/14/1995 5/28/1996 10/10/1997 2/22/1999

Elevation (m)

Legend (a) Idaho Road near Pipeline (6525R01)
— =% - Modeled

¢ Measured

Elevation (m)

8713

1/14/1995 5/28/1996 10/10/1997 2/22/1999

Legend (b) Barker-North (5507H01)
— =% - Modeled

¢ Measured

Ficure 8.0
WEEKLY GROUNDWATER CALIBRATION,

IDAHO ROAD, BARKER-NORTH
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg13.th9 DATE 05/14/03 DRAWN BY EFS Golder Associates



540.00

539.00

538.00

537.00
536,00 WMW
535.00 |

534.00

533.00

532.00

531.00

530.00

529.00

528.00

527.00

Elevation (m)

526.00

525.00

524.00

523.00

522.00

521.00

520.00

9/1/1993 1/14/1995

5/28/1996

10/10/1997 2/22/1999

Legend
— =% - Modeled

¢ Measured

(a) Dakota (6308B04)

497.00

496.00

495.00

e
e

494.00

e X

Elevation (m)

492.00

zf *
493.00 %

M‘_*__*)_-

%

491.00

490.00 T

9/1/1993 1/14/1995

5/28/1996

10/10/1997 2/22/1999

Legend
— %~ - Modeled

¢ Measured

(b) Whitworth 4 (6212161)

FiIGURE 8. 7
WEEKLY GROUNDWATER CALIBRATION

— DAKOTA, WHITWORTH 4
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg23.th9 DATE 05/14/03 DRAWNBY DC

Golder Associates




mats]

11000 -
10500 i i . S Lo T
10000 -
4500 -
3000 -
HE-:II]-

Measured
B0 S i

iI'E‘:ID_. .- - - . i = - - g. .- - ——

1-8-1983 -3+ 6-10-1884 2441585 10-11-1885 £5-5-1986 14-12-1 83986 4-T-1887 15-1-1558 o-8-120

Indicates no measurements
exist during this period
FIGURE 88

SPOKANE RIVER NEAR

OTIS ORCHARDS (CHAINAGE 31,001

DRAWING NO. 01313722300fg02.th9 DATE 5/14/03 DRAWNBY DC Golder ! SOCiates



[Frr*ie]
1500

11000 1 3 '3 1 1
105004 -
10000

85010 -

2000 -
} } ; Measured

mﬂ_ 1 .-.. -.....-..-.._....-.-

75010 4

15010 4
100.0 4 :
spa M _ _ _
on4d- i : O TSI ST M

| : ] «.
R O O R " A A e e e e aa NN
2031004 .10.1004 MAA935 110035 5.1 906 1:-@199% 71007 18.1-1 A-.10590 222490 11051049
Indicates that no measurements
exist on this day

Ficure 8.9
SPOKANE RIVER AT

GREENE STREET (CHAINAGE 53,716)
Run #1227 WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg03.fh9 DATE 5/14/03 DRAWN BY DC G -
older Associates



]

1200 0
11500 :
EIIIIIII:
||:|§.|:|n:
!IIIIII'.I:
'EISDE':
00 0
&S-IIIE!:
EI'-IZ'I'-':
?‘III'.‘-:
00—
EE-EII:I:

G000

S 1y -
S0

450

4000~

|

Modeled

Measured

1.0.0007 . RALARGL AT 1M1 005 AR WATAME 274 1R1.1 008 FLRLA 72,74
Indicates that no measurement
exists on this day
FIGURE 81 0
Run #1227 SPOKANE RIVER AT SPOKANE (CHAINAGE 61,417)
WRIA 55 & 57/WATERSHED PLANNING/WA
DRAWING NO. 01313722300fg05.fh9 DATE 05/18/03 DRAWN BY DC

Golder Associates




Run #1227

[m2ia]

] | Measured
2.0 4 -4 : : 1 : : / . ]
1 ; | ' | Modeled

210 =

i e e e e e e L I A e B i e o b e on B e e e i LB e o e e m B o b B a N T

491593 Z33-1894 9-10-1554 27415548 13911608 ¥-5-1996 1 FA2-9058 £. 719487 A5l -850 M 34099 (RE-E ]

0.0

FIGURE 8.1 1
LITTLE SPOKANE RIVER AT

CHATTAROY ROAD CHATTAROY (CHAINAGE 46,855)
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg10.fh9 DATE 12/30/02 DRAWN BY EL

Golder Associates




Jwass]

1050
230
0.0 4
850 1
800+
750 4

L e

550

a4 a4 & k&

00 A B e

|||:':|{|_-... e e o o e e e e B e e

/ Modeled "

407993 1331504

Run #1227

9.1 01 234

2T-4-1885

13111935 31.5.1886 17-12-1998

ST-1867

H1-1888 81255 25.2100 1381950

FIGURE 8.1 2
LITTLE SPOKANE RIVER AT DARTFORD

(CHAINAGE 62,731)
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg08.th9 DATE 12/30/02

DRAWN BY EL

Golder Associates




I3}

il

Fad

o

100

50 Measured

i i e bodog g b b b ia g b ba bdda s i il db i Bt i d bia s el igp il e iid it ikl iigildiiilsiials

L B e B | A L L . L . B 1T 1 rr [ S B B S B R
401850 23340 (1908 TSR 130000 WS008 T8 T 2011098 Q81 25249 1351998 NS0

Fcure 8.13
LITTLE SPOKANE RIVER NEAR DARTFORD

(CHAINAGE 70,625)
Run #1227 WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg09.fh11 DATE 02/13/04 DRAWN BY EL G -
older Associates



45

—o— Modeled
m Measured
40
35 &
2 f .

30 L

25
g5 =
E .. [ | L
= 20 n
(7]

FIGURE 8- 1 4
QUARTZ PEAK (stn 7B045)

MODELED VS MEASURED SNOW WATER EQUIVALENT
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg22.fh9 DATE 05/14/03 DRAWN BY EFS

Golder Associates




Total Error
52

apotranspir ation

777

Canopy-Storage change
Snow-Storage change 0

e, w:wtnrhm

Purveyor Supplied
Irrigation

River Outflow
12,007

Units in millimeters.
FIGURE 91

WRIA 57 ANNUAL WATER BALANCE (1999
WRIA 55 & 57/WATERSHED PLANNING/W.

DRAWING NO. 013137223000fg20.fh9  DATE 05/14/03 DRAWN BY EFS GOIder Associates



Total Error
16

vapotr anspiration
4849

Canopy-Storage change
age change 0

Purveyor Supplied
Irrigation

_MRiver Inflo
. 0

River Outflow
436

4

Boundary flow

S
1

Units in millimeters.

FIGURE 9 -2

WRIA 55 ANNUAL WATER BALANCE (1999
WRIA 55 & 57/WATERSHED PLANNING/W.

DRAWING NO. 013137223000fg21.fh9  DATE 05/14/03 DRAWN BY EFS GOIder ASSOCiateS



350,000,000

300,000,000

250,000,000

200,000,000

150,000,000

100,000,000

Volume (m3)

50,000,000

0-

(50,000,000)

(100,000,000)

(150,000,000)

Run #1227

Storage Components
— Canopy Storage

Change

—s=— Unsaturated Zone
Storage Change

—a— Saturated Zone

Storage Change
—— Snow Storage

A A

& JA‘M L)

£

ol

q%q%qvququqvq@gbq@ o @%cb %quo_’,\@\ & P

S S & ¢ S @q%qq’qq’qqqng’

\\ IR RN
RS %"’Qo A e IS AR RS @"’Qo S PR RN

FIGURE 9-3

WRIA 57 STORAGE COMPONENTS
WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg24.fh11 DATE 02/13/04 DRAWNBY EL

Golder Associates




350,000,000
Storage Components
300,000,000 8?,‘2;’% Storage
—s=— Unsaturated Zone
Storage Change X IS
250,000,000 —a— Saturated Zone
Storage Change
—»— Snow Storage
200,000,000 Change
150,000,000
E
S 100,000,000 1
S
)
o
> 50,000,000
0 -
(50,000,000)
(100,000,000) - Xf
(150,000,000) —_— ‘
q"’.) Q)b& Q)Xx Q)b& Q)b‘ 99.) \9‘0 \9‘0 \9‘0 (\9% 9<b \93'0 \:0_)% (\,03\ &9/\ \9’\ \,03\ Q)‘b g‘b Q)‘b Q)‘b o_,@ Q)O) q%
00510?9 5\)005(0?9 5\5005@?9 50003(0?9 3\)005(0?9 5\)005@?9 5\)
roure 9.4
WRIA 55 STORAGE COMPONENTS
Run #1227 WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg25.fh11 DATE 02/13/04 DRAWN BY EL G -
older Associates




. WRIA62

Sacheen
Lake

‘. b -
e

N _ _
} " /WRIA 59

[ 3l

NOLONIHSYM

WRIA 54

Lake

WRIA 57

B a. N

WRIA 56

LEGEND
D Model Domain This figur(; was originally produced in color.
0 Reproduction in black and whit It
1 Lakes L2000 B et
" City Limits
Scale 1" = 30,000 Feet
] WRIA Boundaries Map Projection: Mean Annual Saturated Zone Head - Layer 1
N Mike11 Rivers Washington State Plane, NAD83,
2 Meter C | | North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
eter Contour Intervals Source: USGS, WSDOE,
/\/ 10 Meter Contour Intervals Golder Assodiates Inc. Drawn: SAC Revision: GKL Date: May 13, 2003 | Figure: 9 5
01313722300_110702.apr

Golder Associates



WRIA 54

LEGEND

] Model Domain

[ Lakes OE%'OOO ogs of mformation.
" City Limits -

Scale 1" =30,000 Feet
] WRIABoundaries Map Projection Mean Annual Saturated Zone Head - Layer 2
N Mike11 Rivers Washington State Plane, NAD83,

North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA

/" 2 Meter Contour Intervals Source: USGS, WSDOE,
/\/ 10 Meter Contour Intervals Golder Associates Inc. Drawn: SAC Revision: GKL Date: May 13, 2003 | Figure: 9_6

Sacheen
Lake

Diamond
Lake

Liberty
Lake

WRIA 57

This figure was originally produced in color.

01313722300_110702.apr

Golder Associates



“IWRIA 59

Trinity Trough

=

Lake

LEGEND

N Aquifer Flow Cross-Sections
] Model Domain
L]

" City Limits

—
N
-

Lakes

WRIA Boundaries
Mike11 Rivers

Layer 1: Surficial Aquifer
(Flood Sand & Gravel)

Layer 2: Tertiary Aquifer
(Basalt and Latah)

01313722300_110702.apr

WRIA 56

Diamond Lake
Model Boundary

§

Diamond
Lake

NOLONIHSVYM

Lake)

WRIA 57

de
Oon

%

0 30,000
I —

Scale 1" = 30,000 Feet

Map Projection:
Washington State Plane, NAD83,
North Zone, Feet

Source: USGS, WSDOE,
Golder Associates Inc.

This figure was originally produced in color.
Reproduction in black and white may result

in loss of information.

Aquifer Flow Cross Section Locations

WRIA 55&57/WATERSHED PLANNING/WA

Drawn: SAC Revision: GKL Date: May 13, 2003 | Figure:

9.7

Golder Associates



30.00

—»— Stateline
—a— Hillyard Trough
= Trinity Trough
25.00 Diamond Lake / WRIA 55 Boundary
—~ 20.00 % fflﬁ%’r f‘a& )A( <
(72}
E j
L
L)
[T
% 15.00 JJ( 1 Xy %
% X [
c
] %% K |
= X
© 1000 ’LW
——-——"-\/
5.00
X )E( ’
X
OOO HHH\HHHHHHH\HHHHHH\H\H\HHH\\HH\HHHHHHH\\H\HHHH\\HH\HHH\\HH\H\H\HHHHXHH\HHHH\\HH\HHHHHH\H\HH\HH\HHHHHHH\\H\HHHH\\HH\HHH\\HH\H\H\HHH\H\H\HHHH\\H\HHHHHHH\H\H\HHH\\HH\HHHHHHHHHHHHHHHHH
O 0 Qe ?9 5\}» \> O <<®®fb 50 gb@ @ BO%Q’QOQQ’ ?Q 5\\» ®) Q?J{(e 50 @ gog @ 50%®
FIGURE 98
AQUIFER FLOW HYDROGRAPH
Run #1227 WRIA 55 & 57/WATERSHED PLANNING/WA

DRAWING NO. 01313722300fg26.fh9 DATE 05/14/03 DRAWN BY EFS G -
older Associates



WRIA 59

WRIA 62

)
Diamond
Lake E
>y _
o
>
Za| =
@10
-
(@]
Z
Cree k
Q
N 0
v ~
Q N
<,
! e
I o vl
W =
W ~ o Hauser
{Qfe wo Lake
%
Newman
.5
o T
: :‘.I LR
bl River
WRIA 54 Y
. Y A
2 : -
Y H
14 . Liberty 1
"i a H Lake
- " WRIA 57
Eanauy ge
: L] I.. wrnt l
LEGEND 5 ‘
e
Mean Annual River Aquifer Exchange
(mm/hr) WRIA 56
B -15--10 [ ] 0.1-10
I -10--5 I 10-15
] -5--01 B 15-30
] -0.1-0.1 [ | 30-45 This figure was originally produced in color.
0 30,000 Reproduction in black and white may result
i E in loss of information.
] Model Domain
] Lakes Scale 1" = 30,000 Feet . .
e Map Projection: Mean Annual River Aquifer Exchange
o City Limits Washington State Plane, NAD83,
[] WRIABoundaries North Zone, Feet WRIA 55&57/WATERSHED PLANNING/WA
N Mike 11 Rivers Source: USGS: WSDOE,
Golder Associates Inc. Drawn: SAC Revision: GKL Date: May 13, 2003 | Figure: 9_9

Golder Associates



Elevation Flow
[rester] [rmi*3¢e]
8300 4 i

| - - 120
£20.0 é E ::E:‘_:_:I:I:I !
- 100
e E -
= 3 . . ] : E g - @0
8000 - Maximum magnitude of surface E i bt 3 i ol |
| water - groundwater exchange F ﬁ g 5 ; a2l L .
. over run s = i - -
500.0 3 T # & %
\ o @ al L 40
580.0 4 = i E E
4 ' k]
= B = 24
Sro.04 -y ;m Ji ‘ : :
i, WPy - g - 0o
G50 0 = ;:q_._._-...-" p————— o= - r '\.-\.\,H_i_lllkh I’_;"{ A = I 1;_'_?"'\.\_:_:"" = — [
5500 - T g e . . ;fﬂ_ﬂ_ﬁ - 20
| Minimum magnitude of surface -] I i .
sanp 4 Water - groundwater exchange - d - 40
overrun .E Magnitude of surface water -
53000 in groundwater exchange : e
1 Right Bank on October 25, 1995 { [ s
520.0 I _ )
£10.0 \1 L 100
500 0 'E - 128
£50.0 ~ 3. - 140
1% . :
B 5 7 Left Bank j =1
4700 - -8
Channel X
450.0 - -0
0o SO0 100000 150000 @ JOOOOO  2S0000 300000 350000 400000 450000  SDOOOD  SSOOOO  EOOOOO  BSDOOD  TOOOOD

[rresber]

Colored lines indicate the range of surface water — aquifer interactions simulated as baseflow during a typical run.
Aline that is below 0.0 m3/s (right side y-axis) indicates that river water is infiltrating and recharging the aquifer (losing river reach).

Lines above 0.0 m3/s indicate that groundwater is discharging to surface water (gaining river reach).

Note: Results shown are from run for WY 1995-1997
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LITTLE SPOKANE RIVER FLOW CONTRIBUTIONS
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