Water Supply Availability Committee

Friday, April 20

Start Time End Time Durajuon, Description
min

Welcome & Introductions
10:00 10:15 15 Mountain Conditions Jeff Marti, Ecology

Regional Climate Setting/
10:15 10:30 15 ENSO Nick Bond, OWSC
10:30 10:45 15 Streamflow and Groundwater Nick Sutfin, USGS

Amy Burke, NWRFC

10:45 10:55 10 Water Supply Forecasts Robin Fox, NWS Spokane
10:55 11:10 15 Yakima Project Chris Lynch
11:10 11:30 20 General Info Sharing All

Next Meeting Friday, May 21




Modified Schedule

		Water Supply Availability Committee


		Friday, April 20

		Start Time		End Time		Duration, min		Description

		10:00		10:15		15		Welcome & Introductions
Mountain Conditions		Jeff Marti, Ecology

		10:15		10:30		15		Regional Climate Setting/
ENSO		Nick Bond, OWSC

		10:30		10:45		15		Streamflow and Groundwater 		Nick Sutfin, USGS

		10:45		10:55		10		Water Supply Forecasts		Amy Burke, NWRFC
Robin Fox, NWS Spokane

		10:55		10:55		0		All		All

		10:55		11:10		15		Yakima Project		Chris Lynch

		11:10		11:30		20		General Info Sharing		All

				 

		 						Next Meeting Friday, May 21
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						The Washington Water Supply Availability Committee (WSAC) will be meeting on November 18th.    WSAC convenes periodically to review water supply conditions and forecasts.



						Join Zoom Meeting

						https://waecy-wa-gov.zoom.us/j/86155780583?pwd=MFdaL3hYSEJJK0llc3J0cllkSmlQUT09



						Meeting ID: 861 5578 0583

						Passcode: 139010

						One tap mobile

						+12532158782,,86155780583#,,,,*139010# US (Tacoma)

						+16694449171,,86155780583#,,,,*139010# US



						Dial by your location

						        +1 253 215 8782 US (Tacoma)

						        +1 669 444 9171 US

						        +1 669 900 6833 US (San Jose)

						        +1 719 359 4580 US

						        +1 346 248 7799 US (Houston)

						        +1 312 626 6799 US (Chicago)

						        +1 386 347 5053 US

						        +1 564 217 2000 US

						        +1 646 931 3860 US

						        +1 929 205 6099 US (New York)

						        +1 301 715 8592 US (Washington DC)

						        +1 309 205 3325 US

						Meeting ID: 861 5578 0583

						Passcode: 139010

						Find your local number: https://waecy-wa-gov.zoom.us/u/kxcuWYh8j







https://waecy-wa-gov.zoom.us/j/86155780583?pwd=MFdaL3hYSEJJK0llc3J0cllkSmlQUT09https://waecy-wa-gov.zoom.us/u/kxcuWYh8j


percent normal

percent normal

Washington statewide average Snow Water Equivalent on April 21 compared to previous years
sorted by year

150 -

100- 34
I =

. ) © A o N N G I © A D O O &~ oo
& & & = & SN & & SO L X232 L LR RL NS
TS eSS T TS F TS ddddddsddds
year
MRCS data
ranked by SWE
150 - —
o7 111 11z 114 114 116 120
100~ o 79 8 B
68 69
a2
50 - 37
U-IIIII . | [ | [ . | e . |
o b LS L & O & o o O A N N S S N AT Y
~ S o O S N O NN GO W > Qo N O A N NN o NN &
P PSP T8 ddddfSSsFEFFITIdSsssSes
year



£n
=

SWE, in inches

ice
=

30

20

10

Average Washington State SWE (SNOTEL)

Water Years: 1990 - 2023 Created on: 2023-04-21

oct

now

jan

feb

mar

999

20

apr

2023

may

jul

aug

sep

month
Data: NRCS



Snow Water Equivalent Percent NRCS 1991-2020 Median April 21, 2023, first of day

Statewide Average:
116% of Normal
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Water Year to Date Precipitation Percent NRCS 1991-2020 Median October 1, 2022 - April 20, 2023

Statewide
Average

Precipitation:
86 Percent of

Percent NRCS
1991-2020 Median

Average -
I 130% - 149%
] 110% - 129%
] 90% - 109%
1 70% - 89%
[ 50% - 69%
N < 50%
[ No basin value

QO Observation Missing |,
O Median is zero
Q@ Median missing

Watershed Boundaries
— State Watersheds

USD Natural Resources i
— Conservation Service 80 100

United States Department of Agriculture Created 4-21-2023




Snow Density Value April 19, 2023, first of day

Snow Density
(ratio of snow

water to snow
depth)
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Modeled Snow Melt during hour following 2023 April 20, 20:00 UTC
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WY Accumulated Precip. (in.)
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basin

basin accumulated precipitation projections to end of water year (Sept 30)
at low (30th percentile), medium (50th percentile), and high (70th percentile) levels of accumulation

NRCS Data | query date: 04-20
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2023-04-19| forecast vs Okanogan at Malott reg flow
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2023-04-19| forecast vs Wenatchee at Peshastin reg flow
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volume (cfs)

2023-04-19|forecast vs Entiat nr Ardenvoir reg flow
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2023-04-19| forecast vs Little Spokane at Dartford reg flow
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2023-04-19| forecast vs Methow River nr Pateros reg flow
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2023-04-19| forecast vs Chehalis at Porter reg flow
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volume (cfs)

2023-04-19|forecast vs Nooksack at Ferndale reg flow
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enough already



April 01, 2015:
12,001,617 af

Yakima total (Upper
Yakima, Naches,
Lower Yakima):
200,640 af.

Compare Yakima
Snow storage to
this year: ~2.7
million af.

: Straltﬁ 'gf-E-‘.-eErg ia

Cresrcent Hakn
1,539 af =

Dungeness-Elwha

§

d R, b

Slll'nllkamaari{

Colville
663" af

e B I‘ % H -u. .
89,1391 af Stillaguamish s, 55 : R o Y
Hoh-Quillayute  ~eo¥ 1,626_af ., l B W o
16,789_af % s .:;' - Lower Spokane S o
T 12,748 a;m 5”42? 9017 af 0_af !'| Upper Spokane %
i F snaqua"rue Mﬂm Coulee Uppar Crab b L F l.'}_af '\'\" r}l- .
Queets-Quinault P“H?t Sound 16,4937a1 & 0_af 0_af ' Coeur d'Alene. Lak 'T*a'
2,804 _af 0_af A : wEs
804, : L 125°af % 6
th ¢ Chénaiis 3 hﬂh % - ;lﬁpﬁlr] C;Iumbla -Entiat Rﬂn::c Hangman : "
0_af ;‘;‘TH“’;; 3 S Lower Crab D_af 5
775 af e R
/. Upper Yakima 0_af Palouse iy
Deschutes rq.nsquzlllyI ¢ 60,354_af 0_af
0-af ~ 67, EBIJ D 15
Willapa Bay N e &
0_af P Upper Columbia-Priest Rapids Clearwater

T, 0_af
Lower Yakima
< 10,769 _af
= Klickitat
© " 123,036_af

an‘éﬁ_ﬁqlum bia-Sandy
5,7877af
Bk o

Walla Walla

0_af

T, 3?2 af

Mlddle Culumhla Hood Middle Columbia- Laim Wallula

\ t‘ 20,264 - af
0 ‘af g

awar Snake-Asotin
0/af =8

[
Lawer@rande Ronde "ﬁ {i:
8,908_af by :




R B Gl SRS Tk

April 1, 2023 Snow Storage all HUCS8 Unlts

Similkameen
' 2,363,178 af

Chief Joseph
' 74,289 _af

Snohomish
8,458 _af

r Spokane
118,644 _af
V Banks Lake

Snoqualmie Se
559,756 'af 4

Queets-Quinault Ji

Puget Sound
609,029 "af i

¢ 0_af

Skokomish
219,884 _af
=

Upper Crab
0_af

I-'Iang'hian g
2,419 af

Duwamish .
157,896 af
o ——

Lower Chehalis
55,184 af

Grays Harbor

19,013_af Lower Crab

0_af

Palouse
52,736_af

- —
Upper Columbia-Priest Rapids

Willapa Bay
360_af

Lower Snake-Tucannon
76473_af

Clearwater .
509,040_af ﬁ{ .

Lower Emka-ﬁsmlﬁ
- a ! :

Lower Snake

Lower Gowﬂlz TR N 2
370,235_af & SV RLE Lower Yakima
-2t - g : 3 353,412_af

Lower Columbia-Clatskanie [ . : peenn 199,279_af &

%f“ 87,585 _af

o T '. L
T o L 5

1 Lower Wﬂlamene
ot 'l' "66 _af

BT

Eia



= I\
Y # __ ) Cooperative Institute fM W
' bk o CLIMATE, OCEAN &
Office of the Washington State Climatologist ECOSYSTEM STUDIES

Current Conditions
and Seasonal

Outlook

Nick Bond & Karin Bumbaco
Office of the Washington State Climatologist
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Water Year 2023

Temperature Precipitation
Mean Daily Temperature Anomaly, Since Oct 1st Total Precipitation Anomaly, Since Oct 1st
2022/10/01 - 2023/04/16 2022/10/01 - 2023/04/16
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Climate Toolbox

® Averaged statewide, Oct-Mar temperatures were
below normal (-1.1°F), ranking as 53" coldest*
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® Averaged statewide, Oct-Mar precipitation ranks as
the 27t driest (-5.55")*, with 83% of normal




March 2023

Temperature Precipitation
Mean Daily Temperature Anomaly, Last Full Month Total Precipitation Anomaly, Last Full Month
2023/03/01 - 2023/03/31 2023/03/01 - 2023/03/31
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* Averaged statewide, March was the 32nd coldest on
record (-2.9°F)*

* Averaged statewide, March was the 41st driest
(-1.39”) on record, with 709% of normal precipitation®




April 2023 so far

Temperature Precipitation

Departure from Normal Temperature (F) Percent of Normal Precipitation (%)
4/1/2023 - 4/19/2023 4/1/2023 - 4/19/2023
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Generated 4/20/2023 at HPRCC using provisional data. NOAA Regional Climate Center Generated 4/20/2023 at HPRCC using provisional data. NOAA Regional Climate Centers
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U.S. Drought Monitor April 18, 2023

(Released Thursday, Apr. 20, 2023)

Washington Valid 8 a.m. EDT

Some improvements in southwest WA and
central WA due to April precipitation

Intensity:

|:| Mone

|:| DO Abnormally Dry
|:| D1 Moderate Drought
I:l D2 Severe Drought
- D3 Extreme Drought

- D4 Exceptional Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary. For more
information on the Drought Monitor, go fo

l hitp s#droug htmonitor.un! edu/About.a spx

Author:

Richard Tinker
CPC/NOAAMNWSINCEP

gﬂsﬂ% Ef,.a . g
sl IR@J«*;

o]

droughtmonitor.unl.edu



Sea Surface Temperature Anomalies: 9-15 April 2023
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Official NOAA CPC ENSO Probabilities (issued Apr. 2023)
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2023 ENSO Forecast, 2014 & 2017 El Nino False Alarm

Nino3.4 SST Anomaly (*C)

Nino3.4 SST Anomaly (°C)

3.0

2.5

Model Predictions of ENSO from Mar 2014

OBSERVED

— DYN AVG
m— STAT AVG

FORECAST

“DF  Feb

FMA MAM AM] MJ JJA  JAS ASO SON OND

Model Predictions of ENSO from Mar 2017

— CPC CONSOL
— DYN AVG
— STAT AVG

OBSERVED

FORECAST

Feb

FMA

MAM AM) Mjj A JAS ASO SON  OND

Dynamical Models
-8~ AUSIPOAMA
- CMC CANSIP
- COLA CCSM3
¥ CSIRIMM
& ECMWF

GFDLEM21

MatFRANCE
NASA GMAO
NCEP CFSu2
®- SCRIPPS.
®- SINTEX-F
-& UKMO

N
-
.
-
-

|statistical Models
-6~ €0C LM
£ CPCCA
o~ CPCCCA
0 CPC MAKOV
€S0 CLIFR
&~ FSUREGR
“©- UBC NNET
-8 UCLATCD

NDJ

Dynamical Models

~®- AUSIPOAMA
- CMC CANSIP
4 COLACCSMA
¥ CSIRFMM

@ ECMWF

~®- GFDLCM2.1
#- GFDLFLOR
<@~ I0CAS ICM
o MA

-8~ KMA SNU

# LDEO

& MetFRANCE
@~ NASA GMAQ
« NCEP CFSv2
¥ SAUDIKAU
- UKMO

Statistical Models

£ CPCCA
-9~ CPC MRKOV
CSU CUPR
©- FSUREGR
©- UBC NNET
B UCLA-TCD

NDJ

Nino3.4 SST Anomaly (°C)

3.0

Model Predictions of ENSO from Mar 2023

25

2.0

OBSERVED

m— CPC CONSOL
— DYN AVG
- STAT AVG

FORECAST

5
DJF

Feb

EMA  MAM  AM) JA  JAS  ASO  SON

2014

OND

2017

Dynamical Models
~@- AUS-ACCESS
~#- CMC CANSIP

&~ COLA CCSM4

¥~ CSREMM

4- DWD

& ECMWF
GFDL SPEAR

| - 10CAS ICM

& |MA

-¥- KMA

& LDEO

#- MetFRANCE

~#- NASA GMAO
NCEP CFSv2

# SINTEXF

& UKMO

|Statistical Models
-~ CPCCA
-©- CPC MRKOV
CSU CLPR
~¥- IAP-NN
>~ NTU CODA
=B~ UCLA-TCD

NDJ




GON
45M

ION B

15N -3

B0ON

45N

CFSv2 Predicted

APR 29023

-

150E

120E  150E

AY 2023

30N BT

15N

EQ

155

BON

45N

30N 3

15N

EQ 4=

1Z0E

158

SST Anomaly (40 Member Mean;

JUL 2023
<

4 [~
FalSa

AUG 2023

180

5

—2.5

/- The A

CFSv2
predicts
above
normal SSTs
in the N.
Pacific
during
spring —
autumn

—2

—1.5

150E 180 150W

F X ‘*—-'
12CE 150E 180

.5

\2023. J

30




CFSvZ Weeks 3 & 4 500 hPa Z Anomalies (m)
1% Member Ensemble Mean Forecaost from 13AprZ023

Week 3 AMavZ2023—10Mavz2D23
gy

CFS 3 & 4 Week 500 hPa
Model Projections:
Trough to the south implies
OR & CA will be joining
the fun with near-normal
precipitation and possibly,
- Vi above-normal temperatures
| 1| | . e for WA state
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C35 multi-system seasonal forecast

Mean Z500 anomaly

MNominal forecast start: 01,0423
Variance-standardized mean
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C35 multi-system seasonal forecast

Mean 2m temperature anomaly

Mominal forecast start: 01/04/23
Variance-standardized mean
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IMME Projections
for May-Jul:
Higher 500 hPa Z
and warmer
temperatures aloft;
early summer still
expected to be warm
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NMME Temperature Projections
for Summer (JJA) 2023

From Mar 2023

Prob fest PAC calib. prob fcst
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From Apr 2023
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Seasonal Temperature Outlook &

Valid: May-Jun-Jul 2023

NOAA/CPC
Forecasts for
May-July 2023

EqU§|
Chances

Seasonal Precipitation Outlook

Valid: May-Jun-Jul 2023
Issued: April 20, 2023

Probability (Percent Chance) ‘
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Summary

® Past 6+ months have been colder than normal
statewide; precipitation between 70 and 909 of
normal in western WA and near-normal to above in
eastern WA

® Feb and Mar were cooler and drier than normal for
most of the state

® Above normal precipitation thus far in April, and the
cool temperatures have slowed the slugs

® Should have a warm summer — have you heard that
one before?

® | am not going to worry about EI Nino until fall




treamflow & Groundwater Conditions in
Washington State as of 21 April 2023

Presented to

The Washington State Water Supply Availability Committee
on 21 April 2023

by Nicholas Sutfin, USGS Washington Water Science Center

science for a changing world



WA Current Streamflow Conditions, 21 April 2023
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https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

Rising and Falling conditions of WA streams on 21 April 2023
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o (0 ned { Surface-Water Levels: Rising
and falling
COLOR — CHANGE
Water level rising = 1 foot/hour
» Woater level rising = 0.5 - 1 foot/hour
@ Water level rising = 0.05 - 0.5 foot/hour
@ Water level changing < 0.05 foot/hour
@ Water level falling = 0.05 - 0.5 foot/hour
« Water level falling = 0.5 - 1 foot/hour
Water level falling = 1 foot/hour
SHAPE — SITE TYPE
Stream Lake Wetland

Estuary Coastal

o

yakima
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https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

WA 7-day Average Streamflow Conditions as of 21 April 2023
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https://dashboard.waterdata.usgs.gov/app/nwd/?aoi=wsc-wa

Index Gaging Stations

(Stations that measure natural or near-natural streamflow)

M:Fk. Nooksack R. nr. Glacier

12205000

an Ck. ﬂt-Spnkﬂ =
000

L
nault R. at
nault Lk.

nr. Ortin - -
& 12093500 American R, nr. Nile

212488500
Chehalis R. nr. Grand M ound
12027500.&

Walla Walla R 2ar. Touchet

1401
E.Fk.Lews B. nr. Heiszon j_/,ﬂa_.
b%

science for a changing world



Index Gaging Stations,
7-day average streamflow (as of 21 April 2023)
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Explanation - Percentile classes

o L ®
<10 | 10-24 | 25-75 | 76-90 | >90

Much below, Below Above
normal normal Mormal 1ol

Low High |Mot-ranked
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

7-day average streamflow in Washington Rivers compared to

historical streamflow, March 2023 to April 2023
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

Duration Hydrograph, Washington State
/-day Average Streamflow (as of 21 April 2023) is below normal

Duration hydrograph of /7—-day average runoff
for Washington Explanation - Percentile classes
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

WA 28-day average streamflow
As of 20 April 2023

Explanation - Percentile classes
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

Monthly average streamflow compared to historical
February and March 2023

February 2023 March 2023

Explanation - Percentile classes

science for a changing world
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

Monthly average streamflow compared to historical
March 2022 and 2023

March 2022

Explanation - Percentile classes
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

Monthly average streamflow compared to historical
April 2022 and 2023

April 2022 Last 14 days as of April 20th, 2023

Explanation - Percentile classes
== . IIs science for a changing world
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https://waterwatch.usgs.gov/index.php
https://waterwatch.usgs.gov/index.php

Hydrograph of cumulative 7-day average

Area-based Hydrograph, Washington State
2023 Water year (as of 21 April 2023) is normal

Hydrograph of cumulative 7-day average runoff for Washington
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cumulative runoff between daily 25th and 75th percentiles
Cumulative runoff of daily median
Lowest observed cumulative runoff (2001)

= Highest observed cumulative runoff (1934)

Observed cumulative runoff (2023) ';.“_/
a
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Three reference groundwater wells in Washington

[k

Groundwater Levels

DEFTH TO WATER

Ny abchias A 0-50feet
pists Davenport well > 50— 100 feet

in Lincoln County 4 > 100 150 feet

= 150 — 200 feet
= 200 — 250 feet
= 250 feet

' | ||1 C ’.I' ro

Tacoma

! iy mpia Measurement flog
. *Nation g Recent measurement unavailable
A Nafion Depth to water unavailable

Whetstone well
in Columbia County

Kennewick A

Scaiter Creek well | Yakima
in Thurston Co.
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Scatter Creek Well Groundwater Conditions (21 April 2023)
16N/02W-29L02P2 - 465033122570202

April 21,2022 - April 21, 2023
Depth to water level, ft below land surface [

18.58 ft - Apr 20, 2022 06:00:00 PM PDT Scatter Creek well
21.20 ft - Mar 14, 2023 01:14:00 PM PDT (465033122570202).in Thurston Co.
5 (16N/02W-29L02P2) .

——
e
B T
& y . . N

[# Current: == Approved Provisional
? Field visit: O Approved Provisional
Last year: — Approved
Median: 2012 - 2022

May 2022 Jul 2022 Sep 2022 Mov 2022 Mar 2023




Scatter Creek Well Groundwater Conditions (21 April 2023)

Depth to water level, ft below land surface, ft

Mean 20.18 ft - 2023-04-17

/\
\s\

Visit 21.2 ft - 2023-03-14

S Scatter C&Jwell
(465033122570202) in Thurston Co.
(16N/02W-29L02P2)

« 82t deep Mean: — Approved — Provisional

« Sand and gravel
2019-IDB-[IIB 2020-01-25 2020-09-13 2D21-IE'5-D2 2"321-|12-2"J 2022-08-08 EDEE-IGE-EB




Davenport Well Groundwater Conditions (21 April 2023)
24N/36E-16A01-473442118162201

April 21,2022 - April 21,2023
Depth to water level, ft below land surface ®

Current: == Approved Provisional

43.68 ft - Apr 20,2022 11:00:00 PM PDT Field visit: O Approved () Provisional
Last year: — Approved

44 .45 ft - Mar 15,2023 01:07:00 PM PDT Median: 2012 -2022

W o A

" Davenport well (473442118162201)

in Lincoln County (24N/36E-16A01)

May 2022 Jul 2022 Sep 2022 Nov 2022 Jan 2023 Mar 2023




Davenport Well Groundwater Conditions (21 April 2023)

Depth to water level, ft below land surface, ft

Mean 43.73 ft - 2023-04-18
Visit 44.45 ft - 2023-03-15

Davenport well (473442118162201)

UE; in Lincoln County (24N/36E-16A01)

-  117-ftdeep

 Wanapum Basalt Mean: — Approved - Provisional

55.0

2015-12-13 2017-07-13 2019-02-12 2020-09-13 2022-04-14




Whetstone Well Groundwater Conditions (21 April 2023)
10N/37E-23R01 -461935118081501

April 21,2022 - April 21, 2023
Depth to water level, ft below land surface @

38.37 ft - Apr 20, 2022 10:45:00 PM PDT

Current: == Approved Provisional
37.66 ft - Mar 22, 2023 10:50:00 AM PDT Field visit: O Approved () Provisional

Last year: — Approved
Median: 2012 - 2022
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Whetstone well near Waitsburg' ~ LIS “J“ VALY
(461935118081501) in Columbia
County - (10N/37E-23R01)
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Whetstone Well Groundwater Conditions (21 April 2023)

Depth to water level, ft below land surface, ft

Mean 37.73 ft - 2023-04-19

Visit 37.66 ft - 2023-03-22 _
Whetstone well near Waitsburg

(461935118081501) in Columbia
County - (10N/37E-23R01)

« 172.5-ft deep

 Grande Ronde Basalt Formation

Mean: = Approved = Provisional

2019-06-08 2020-01-25 2020-09-13 2021-05-02 2021-12-20 2022-08-08




WA Current Groundwater Conditions (21 April 2023)

16MN/02W-291 02P2

.3, Geological Survey Scatte r C ree k Wel I
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WA Current Groundwater Conditions (21 April 2023)

24N/36E-16A01
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WA Current Groundwater Conditions (21 April 2023)

10N/3TE-23R01

U.5. Geological Survey Whetstone Well
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EXPLANATION
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Summary of Washington
Streamflow & GW conditions as of 21 April 2023

« 7-day average streamflow statewide is normal
« 7-day average streamflow at eight index gaging stations:
Western WA
 Puyallup River nr. Orting — Normal
* Quinault River — Normal
* Chehalis River nr. Grand Mound — Above Normal
 EF Lewis River — Above Normal
Cascades:
 NF Nooksack River -Much below Normal
 American River - Below Normal
Eastern WA
« Walla Walla River —.Normal
« Hangman Creek — Normal

« Reference groundwater sites: (below normal)
— Scatter Creek well (west) — Normal -
— Davenport well (east) — Much Below normal % USGS
— Whetstone well (southeast) - Normal science for & chianging world




Northwest River Forecast Center

Amy Burke
NWRFC.watersupply@noaa.gov




Take Home Messages

Adjusted runoff to date remains below normal
10 day QPF forecast is mostly below normal
Recent precip generally increased Apr-Sep river forecasts

ESP10 Natural Water Supply forecasts are a mix of normal
and below normal

Continued push and pull between low runoff and high
snowpack
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O No Normal, No data
® <25

® 2550

Q 50-75

Q 75-90

@ 90-110

© 110-125

@ 125-150

® 150-175

®- 175

Washington

Skagit nr Mt Vernon

Dungeness nr Sequim

Chehalis at Porter
Okanogan at Malott
Methow nr Pateros
Yakima at Parker

Walla Walla nr Touchet

% Normal Runoff Oct 1st — Apr 20"
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58
51
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Forecast

Northwest River Forecast Center
10 Day QPF (Percent of Climatology), Ending 12Z, 04/30/23

Northwest River Forecast Center
10 Day QPF (Deviation from Climatology), Ending 12Z, 04/30/23

Creation Time: Thu Apr 20 21:23:05 UTC 2023 Creation Time: Thu Apr 20 21:24:47 UTC 2023 Creation Time: Thu Apr 20 21:24:15 UTC 2023
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ESP10 Natural Water Supply Forecasts

SKAGIT - NEAR MT VERNON (MVEW1) Natural Volume Forecasts

Forecasts for Water Year 2023 SKAGIT - NEAR MT VERNON
Period APR to SEP -- Water Year 2023

Natural Forecast . ' '
ESP with 10 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20
Forecasts Are in KAF | 30 Year

Forecast % Average

Period 90% || 50 % Average (1991-2020)
APR-SEP | 5216 5750 91 6286 . E‘“";"l‘l:
APR-JUL | 4266 4694 90 5228 o

|
|
JAN-SEP || 6961 || 7494 || 83 9004 i 1 Ensemble
|
|

JAN-JUL | 6010 || 6438 81 7946 I MIN/MAX
OCT-SEP || 8640 |[ 9173 ; & MAX

(=]
8

77 11966

Experimental
HEFS with 15 days EQPF Ensemble: 2023-04-20 Issued: 2023-04-20
APR-SEP || 5252 |[ 5795 | 92 6575 | 6286 |
APR-JUL 4287 || 4755 | 91 5361 | 5228 |
JAN-SEP [7539 [ 84 [ o004 ]
|

3

Seasonal Volumes, KAF

i
L IllH'h |

JAN-JUL | 6499 | 82 | 7946
OCT-SEP | 9219 | 77 ] 11966

nl”""""l"

Reference I||
| |||||||||||,|l|||

ESP with 0 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20
APR-SEP | 5210 | 589 || 94 | 6532 | 6286
APR-JUL | 4268 |[ 4733 | 91 |[ 5464 | 5228
JAN-SEP 6954 || 7633 | 85 || 8276 | 9004
JAN-JUL | 6012 |[ ea78 || 82 | 7208 | 7946
OCT-SEP | 8633 |[ 9312 |[ 78 [ 9956 | 11966

3589 = 30yr Normal (6285.7 KAF)
Move the mouse over the desired "Forecast Period" to display a graph. - NOV - e po

Most Recent Forecast for ESP10: Issued Date 04/20/2023 Date of En ble Plot Created 04/20/2023 03:09 PDT

1 1 1




Natural Volume Monthly Forecasts (ESP10) for Water Year 2023
(MVEW1) SKAGIT - NEAR MT VERNON

@ Obs Runoff
[J ESP10 Forecast
€ 30 Year Average

o &

JAN FEB MAR
Month

Ensemble Date: 2023-04-20 Plot Created: 04/20/2023 03:08 PDT

ocT




NF SKOKOMISH - CUSHMAN DAM (CSHW1) Natural Volume Forecasts

Forecasts for Water Year 2023 NF SKOKOMISH - CUSHMAN DAM
Period APR to SEP -- Water Year 2023

Natural Forecast [ ' '
ESP with 10 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20
| Forecasts Are in KAF 30 Year

Forecast % Average
Period 90 % || 50 % Average (1991-2020)

APR-SEP 206 |[ 231 |[ 126 183 I | Exeedence
- 1 Probability

APR-JUL 182 200 | 127 157 | 1 et

JAN-SEP 380 406 | 103 393 i | Ensemble

JAN-JUL | 357 || 374 102 | 367 o MIN/MAX
OCT-SEP || 518 | 544 90 | 601

OMAX

;|' 10%
25%

Experimental
HEFS with 15 days EQPF Ensemble: 2023-04-20 Issued: 2023-04-20
APR-SEP 202 231 126 259 183
APR-JUL 179 203 129 225 157
JAN-SEP 377 406 103 434 393
JAN-JUL 354 377 103 400 367
OCT-SEP 515 544 90 572 601

Seasonal Volumes, KAF

Reference
ESP with 0 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20
APR-SEP 200 234 128 267 183
APR-JUL 179 205 131 236 157
JAN-SEP 375 409 104 442 393
JAN-JUL 353 380 104 410 367
OCT-SEP 513 547 91 580 601

— 30yr Normal (182.9 KAF) 7

71 1 1 1 1
ocT NOV DEC JAN APR

Most Recent Forecast for ESP10: Issued Date 04/20/2023 Date of En ble Piot Created 04/20/2023 03:12 PDT




Natural Volume Monthly Forecasts (ESP10) for Water Year 2023
(CSHW1) NF SKOKOMISH - CUSHMAN DAM

@ Obs Runoff
[J ESP10 Forecast
€ 30 Year Average

:

oCcT AUG

Ensemble Date: 2023-04-20 Plot Created: 04/20/2023 03:14 PDT




METHOW - NEAR PATEROS (PATWA1)

Forecasts for Water Year 2023

Natural Forecast

ESP with 10 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20

Forecast
Period

Forecasts Are in KAF

50 %

%
Average

30 Year
Average
(1991-2020)

APR-SEP

|

729

75

967

|

APR-JUL

|

670

74

905

|

JAN-SEP

|

790

1063

JAN-JUL

731

73

1002

OCT-SEP

848

73

|
|
74 I
|
|

1163

Experimental

HEFS with 15 days EQPF Ensemble: 2023-04-20 Issued: 2023-04-20

| APR-SEP

644 | 732

I I

863

967

[ APR-JUL

596

| 681

I I

807

905

JAN-SEP

705

793

I |

925

1063

JAN-JUL

657

743

| |

868

1002

OCT-SEP

763

851

| |

983

1163

Reference

ESP with 0 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20

APR-SEP

641

|

725

862

967

APR-JUL

588

|

670

803

905

JAN-SEP

702

787

924

1063

JAN-JUL

|

649

731

864

1002

| OCT-SEP

|

760

|

845

982

1163

| Move the mouse over the desired "Forecast Period" to display a graph.

Seasonal Volumes, KAF

Natural Volume Forecasts
METHOW - NEAR PATEROS
Period APR to SEP -- Water Year 2023

801

601 |1
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1

== 30yr Normal l(966.8 KAF)

201
ocT
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Most Recent Forecast for ESP10: Issued Date 04/20/2023

JAN
Date of Ensemble

APR

| Exeedence

Probability
and
Ensemble

41 MIN/MAX

OMAX

I 10%
25%
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Natural Volume Monthly Forecasts (ESP10) for Water Year 2023
(PATW1) METHOW - NEAR PATEROS
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ESP10 Natural Water Supply Forecasts

WALLA WALLA - NEAR TOUCHET (TCHW1)
Forecasts for Water Year 2023

Natural Forecast
ESP with 10 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20

Forecasts Are in KAF | 30 Year

Forecast % Average
Period 90% || 50 % Average 10 % (1991-2020)

APR-SEP || 166 || 180 || 105 || 237 | 172

APR-JUL 150 || 185 |[ 104 || 217 | 158

JAN-SEP || 332 || 346 || 8s | 402 | 391

JANJUL || 315 || 331 || 88 | 383 | 377

OCT-SEP 413 || 427 || 93 | 484 458

Experimental
HEFS with 15 days EQPF Ensemble: 2023-04-20 Issued: 2023-04-20

APR-SEP | 164 || 190 | 246 || 172

APRJUL | 148 | 173 | 226 | 158

JAN-SEP 329 |[ 355 | 412 391

|
JANJUL || 314 || 339 | 392 377
OCT-SEP || 411 || 437 || 95 493 458

Reference
ESP with 0 Days QPF Ensemble: 2023-04-20 Issued: 2023-04-20

APR-SEP | 162 || 192 || 12 | 251 | 172

APR-JUL | 147 |[ 175 || 111 | 231 | 158

JAN-SEP || 328 || 358 || o1 | 417 | 391

JAN-JUL | 313 341 | 90 397 377

OCT-SEP | 409 |[ 439 || o5 498 458

Move the mouse over the desired "Forecast Period" to display a graph.

|
|
|
|
|
|

Seasonal Volumes, KAF

Natural Volume Forecasts

WALLA WALLA - NEAR TOUCHET
Period APR to SEP -- Water Year 2023

== 30yr Normal l(‘172.1 KAF) 1

ocT NOV

Most Recent Forecast for ESP10: Issued Date 04/20/2023
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] Probability

and
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i MIN/MAX
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I 10%
25%

Plot Created 04/20/2023 03:05 PDT




Natural Volume Monthly Forecasts (ESP10) for Water Year 2023
(TCHW1) WALLA WALLA - NEAR TOUCHET

O [ Obs Runoff
[J ESP10 Forecast
€ 30 Year Average

Ensemble Date: 2023-04-20 Plot Created: 04/20/2023 03:07 PDT




Natural Volume Forecasts
METHOW - AT WINTHROP
Period APR to SEP -- Water Year 2023
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Natural Volume Forecasts
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Take Home Messages

Adjusted runoff to date remains below normal
10 day QPF forecast is mostly below normal
Recent precip generally increased Apr-Sep river forecasts

ESP10 Natural Water Supply forecasts are a mix of normal
and below normal

Continued push and pull between low runoff and high
snowpack






KYKM - Oct 2022 Through Sep 2023

Temperature (Deg F)
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Precipitation (Inches)

Oct MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Record Min Record Max MNormal Below Mormal e AbOve Normal



http://www.wrh.noaa.gov/climate/yeardisp.php?wfo=pdt&stn=KPDT&span=Water+Year&submit=Water+Year+Charts
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WATER YEARS 1981-2010

DEPARTMENT OF THE INTERIOR
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1917 MARSH ROAD
YAKIMA, WA 98901
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Yakima Basin Show Water Equivalent, CS SWE % AVG

Apr 1: 161.2 in., 90% of Avg. USBR | Upper Naches
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Snow Water Equivalent (in.)

SNOW WATER EQUIVALENT IN
YAKIMA

Reset Range

Current as of 04/21/2023;

% of Median - 107%

% Median Peak - 98%

Days Since Median Peak - 12
Percentile- 70

Nov 1

Link to data: CSV / JSOMN Station List

Median Peak S\
Fage \ Max

\ Median (19120
Min
Stats. Shading
— 2023 (17 sites)

2018 (16 sites)

B 2009 (16 sites)

Jan 1 Mar 1 May 1 Jul 1 Sep 1

USDA




Yaklma SNOTEL SWE, Apr 1, 2023

- 'Y enatchee b
© Ta1: T
) 131% HUC 17020011 &
noqualmie 91% o AST
C 17110010 s 7 gt
109%
4 84% #
Upper Columbia-Entiat
HUC 17020010
s |/ ngOf i -'r’,;_ .I.E-bq;i.'él;e'
- o, 107% o A
sy :?4 f”m% - 102% z ™
0013 1'50%_) 106%349, 90% 1M17% : BI
4 - . 15?016 _Quu-.qr
139%
b, =
Upper Yakima ol ", T SRS - ‘Mmu ¢
HUC 17030001 L N
— 100% 3
() 98%
. walfden.\,m
=3 " B ol
() 90% oyal Gy e
' W._BQOJD Royal City ==
B - ~, _ Naches i Othello
- i
» (__HUE 17030002 DT 3% 0 a
88 /J':l 93 a :
Ma ttawe & A ;
) 4-|r-n.,-' 3 £
() 79%° .:
5
bper Cowlitz \_,) 116% .I'"
C 17080004 |
Lower Yakima
HUC 17030003
99% Rudwland
% 132 F\as-l:n
|cI:(!_ IR
g =0
’ @4’:9_
= b -

Klickitat

HUC 17070106 L~
105% (T 73%




Yakima SNOTEL SWE, Apr 20, 2023
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System Unregulated Flow Volume
Oct-Mar: 392 KAF, 55% Avg

i

SEP

===\Nater Year 2023
=—Min
—_—Avg

YAKIMA PROJECT
SYSTEM RESERVOIRS
SUM OF INFLOWS
SUMMARY HYDROGRAPH
WATER YEARS 1991-2020

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

YAKIMA FIELD OFFICE
1917 MARSH ROAD
YAKIMA, WA 98901
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System Observed Flow Volume
Oct-Mar: 286 KAF, 87% Avg
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YAKIMA PROJECT SYSTEM RESERVOIRS
SUM OF OUTFLOWS
SUMMARY HYDROGRAPH
WATER YEARS 1991-2020

UNITED STATES
DEPARTMENT OF THE INTERIOR
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YAKIMA FIELD OFFICE
1917 MARSH ROAD
YAKIMA, WA 98901




Parker Unregulated Flow Volume
Oct-Mar: 886 KAF, 59% Avg
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SUMMARY HYDROGRAPH BUREAU OF RECLAMATION

WATER YEARS 1981-2010 YAKIMA FIELD OFFICE
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Parker Observed Flow Volume
Oct-Mar: 704 KAF, 70% Avg
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1,200,000

| Yakima System Storage Volume
| Apr 1: 533 KAF, 76% Avg
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Yakima Subbasin forecasts

Yakima Basin Forecasts, Apr-Jul, AF

| Apr, 2023 | low | Adopted | High | Low | Adopted | High
| Pparw | 1160800 |1536020 | 1865000 | 71% | 91% |111%
| kee | 82000 | 108440 | 135300 | 71% | 91% |112%
75000
292000
74000 | 108400
142000 | 175580
565916 | 678088
455000 | 637700
820000

/719000




Yakima Project Runoff Forecast to Reservoir Space Available

Kac Cle Bum Rim
Refill 1.01 1.36 4.85 2.50
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Reservoir Refill (March, 2023 outlook)

Cle spillway+2’: 60 to 80 % chance and not until after
May 24 but likely in June.

Cle: <5% chance of filling
Kee: very unlikely to fill
Kac: 10%- chance of filling
Bum: 90%+ chance of filling
Rim: 60%+ chance of filling




April 1, 2022 TWSA ESTIMATE
April 1 - September 30

Parameter®

+-1=

Low

Adopted

High

Apr 1-Sep 30 Natural Flow at Parker est.

1272

1672

2022

Return Flow Estimate, est

335

335

345

April 1, Reservoir Content, est

533

533

533

TWSA

2140

2540

2900

SEP 30 EST RESERVOIR CONTENT

/6

/6

111

FLOW OVER SUNNYSIDE DAM

233

378

485

TWSA FOR IRRIGATION

1832

2086

2304

NONPRORATABLE ENTITLEMENT

1070

1070

1070

REMAINING TWSA

762

1016

1234

PRORATABLE ENTITLEMENT

1239

1239

1239

% RATIO= REMAINING
TWSA/PRORATABLE ENTITLEMENT

619%

829%

100%

TITLE XII FLOW TARGET, cfs

300

300

400

Added flow available, cfs *#*

142

148

153

Non-storeable Portion of added flow, cfs

39

39

39

Storable portion of added flow, cfs

102

109

113

BA May Pulse Flow Volume

Low-BA

Mid-BA

Mid-BA

*Values are in 1,000 ac-ft unless otherwise specified.

*#* State & YRBWEP Trust, Acquisition, & Conservation additions to Title XII flow ran

ge from 142 to 153 cfs.
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Table 2-14. Minimum volume of water (acre-feet) that will be available in April and May during
years when water prorationing levels are equal to or greater than 70% to provide outmigration
flows. Outmigration flows are measured at Tieton Dam (RIM), Cle Elum Dam (CLE), and Yakima
River at Easton gage (EASW).

Monthly Min. acre-feet for Outmigration
Flows

April TWSA

(MAF) <2.36 2.36-3.13 >3.13 WY23 Apr TWSA=2.540 MAF
May TWSA

(MAF) <2.20 2.20 - 2.61 > 2.61

RIM 4,500 8,400 14,800

CLE 4,200 9,900 18,800

EASW 3,700 4,800 9,900




Hydrologic Summary

« Jan-Mar Precip was 50% avg, 5t driest.
* Snowpack is hanging in at 91%.

* System storage has not kept up with average.
* Nov 7, 2022: 120% average.
* Apr 1, 2023: 76% average. (only 50% full).

* Natural stream flows have been 30 to 40% avg.
* Adopted forecasts are mostly 91% avg.

*TWSA is 2.540 MAF or 88% of average

*Title XIl is 300 +148 or +39 cfs

* Prorationing: 82%

* Movable conservation est (Jun20-Oct18): 26 KAF



	JeffMartiWSAC04212023
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

	bond-bumbacco-owsc-04212023
	Current Conditions and Seasonal Outlook
	Water Year 2023
	March 2023
	April 2023 so far
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Summary

	sutfin-usgs-04212023
	Streamflow & Groundwater Conditions in Washington State as of 21 April 2023
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24

	burke-nwrfc-04212023
	lynch-usbr-04212023
	Yakima River Operations & Water Supply for WaWSAC
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 7
	Slide Number 8
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 15
	Yakima Subbasin forecasts
	Slide Number 18
	Reservoir Refill (March, 2023 outlook)�
	Slide Number 20
	Slide Number 21
	Yakima Basin Outmigration Flows
	Hydrologic Summary


