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PIMA COUNTY

REGIONAL WASTEWATER RECLAMATION DEPARTMENT
201 NORTH STONE AVENUE
TUCSON, ARIZONA 85701-1207
JACKSON JENKINS PH: (520) 724-6500
DIRECTOR FAX: (520) 724-9635

August 27, 2015
TO: Jackson Jenkins, Director (Q/%
FROM: Kathleen Chavez, Water POlWA

SUBJECT: Quarterly Drought Update — August 2015

As requested by the Board last summer, attached is an update on the status of drought in Pima
County. The previous update was prepared in April 2015. Several key points are noted since
April’s update.

e The drought status in Pima County remains unchanged according to the US Drought
Monitor. Eastern Pima County remains designated in Moderate Drought

e The summer monsoon season has been wetter than normal in some localized areas, but
overall has generated average precipitation

e The National Weather Service reports precipitation of 7.85 inches to date since January
1. Normal precipitation for this same time period is 7.65 inches indicating 0.20 inches
above normal for the year

¢ Pacific weather systems brought the first recorded rainfall in April since 2004. These
systems continued in May and brought cooler temperatures, but little precipitation.

e Pacific tropical storms in June ushered in an early monsoon season with severe
thunderstorms and hail

e Statewide Arizona experienced typical monsoon weather patterns, but overall Pima
County’s rainfall was near to below average

e In May, heavy rainfall in Colorado produced substantial storm flows to the Colorado River
Basin and Lake Mead postponing a shortage declaration in Lake Mead

e As Pima County entered its wildfire season, the U.S Forest Service forecasted a high fire
danger. Three lightning-caused wildfires have burned 2,710 acres in the Santa Catalina
and Santa Rita mountains.

e In August, the Bureau of Reclamation reported there will no shortage declared for Lake
Mead in 2016 and a 15% probability of a shortage declaration in 2017. A significant
probability of a shortage exists in 2018. A shortage declaration will primarily impact CAP
deliveries to agriculture. A Colorado River shortage is declared when the elevation of
Lake Mead falls below 1075 feet; the elevation as of July 9 was 1075.64 feet.

Lake Powell is 53 percent full and Lake Mead is 38 percent full

The Climate Prediction Center advises there is a 90% probability that El Nifio conditions
will remain through the winter 2015-16. The impact to the Colorado River water supply is
guarded however. Of the last nine El Nifio years since Glen Canyon Dam'’s construction
one third of the years have been wet, one third were dry and one third were average

Should you have any questions, please feel free to let me know.

Attachment



Pima County Local Drought Impact Group (LDIG)
Quarterly Drought Update August 2015
DROUGHT: US Drought Monitor (USDM)

U.S. Drought Monitor August 11, 2015

(Released Thursday, Aug. 13, 2015)

Arizona ikiearcor

Drought Conditions (Percent Area)

Naone | DO-D4 | D1-D4

Current 7.04 | 92.96 | 74.94
Last Week
S45095 7.04 | 9296 | 74.94 [ 957 | 0.00 | 0.00

3MonthsAgo | 704 | 9305 |80.21 |29.48 | 0.00 | 0.00
422015

Start of
Calendar Year | 0.00 |100.00|83.05 | 35.34 | 384 | 0.00
12302014

Start of
Water Year 0.00 |100.00|84.58 | 37.92 | 3.76 | 0.00
8802014

OneYearAgo | 0y (10000 97.88 | 69.74 | 12.90 | 0.00
8122014

Intensity:
DO &bnomally Dry - D3 Extreme Drought

D1 Moderate Drought - D4 E xceptional Drought
D2 Severe Drought

The Drought Monitor focuses on broad-scale condtions.
Locaf conditions may vary. See accompanying text surmmary
for forec ast staterments.

Author:

Brian Fuchs

National Drought Mitigation Center

USDA :
ﬁ mWﬁmnﬁM@

http:f/droughtmonitor.unl.edu/

U.S. Drought Monitor August 11, 2015

W t (Released Thursday, Aug. 13, 2015)
es Valid 8 am. EDT

Drought Conditions (Percent Area)

. None |D0-D4 |D1-D4 | D2-D4

Cument 26.53 | 73.47 | 59.95 | 4243|2322 | 7.62

Last Week

615 26.53 | 73.47 | 60.09 | 42.99 | 22.24 | 717

3MonthsAgo | 9 6g | 7731 |63.10 | 38.04 [17.54 | 7.95
422015

Start of
Calendar Year | 34.76 | 65.24 | 54.48 | 33.50 [ 1868 | 5.40
128020149

Start of
Water Year 31.48 | 68.52 | 55.57 | 35.65 | 19.95 | 8.90
8602014

OneYearAgo | 57 11 | 7259 |59.80 | 4363 | 21.43 | 890
8422014

Intensity:
DO Abnomally Dry - D3 Extreme Drought
D1 Moderate Drought - D4 E xceptional Drought
o D2 Severe Drought

The Drought Monitor focuses on broac-scale condiions.
iocai conditions may vary. See accormpanying text summary

for forec ast statements.
Author:
Brian Fuchs
National Drought Mitigation Center
o'
'

USDA
ﬁ wmmmﬁ;aﬁ

http :/idroughtmonitor.unl.edu/
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Pima County Local Drought Impact Group (LDIG)
Quarterly Drought Update August 2015

U.S. Drought Monitor August 11, 2015
U C I d W t h d (Released Thursday, Aug. 13, 2015)
pper Colorado vvatershe Valid & a.m. EDT
Dwvought Conditions (Percent Area)
Mone | DO | D1 | D2
cument | 53.06 3210 (1437 | 047 | 000 | D00
Last Week
o 53.06 | 30.65 (1583 | 047 | 000 | D00
IMonthsAg0 | 55 | ggs (5071|3774 | ooo | oo
5422015
Start of
Calendar Year | 56.43 | 137 | 1224 | 1402 | 414 | 0.00
2002014
Start of
ter Year | 56,35 1264 [1284 | 921 | 885 | 000
302014
One YearAgo | q5 7y | 1495 3582 | 1588 | 842 | 000
w2801
intensity:

D0 fnomally Dry I o e reme Drought
01 Moderste Drought I D4 E xcaptionsl Drought

D2 Severe Draught

The Drought Monitor focuses on broad-scale conddions.
Local conditions may vary See accompanying bext summany
for forecast stalements.
Author:
Brian Fuchs
National Drought Mitination Center
- 3

USDA
Al N 4

http ://droughtmonitor.unl.edu/

Arizona Drought Monitoring Technical Committee (MTC)
Drought Summary

USDM Arizona Short Term Map- July was near average for monsoon activity and precipitation, so there has
not been much change in the short-term drought situation, and most of the state remains in moderate
drought. The heavy rainfall has been highly localized, but northeastern Arizona has received relatively
consistent moderate rainfall from the convective activity this summer. As a result, severe drought has been
downgraded to moderate drought in northern Coconino and Mohave counties and in central Apache County.
Prepared by the Arizona Drought Monitoring Technical Committee, August 7, 2015, reflects changes from July
1 to July 30, 2015.

MTC Arizona Long Term Map- Drought Status Update April-June 2015: There has been slow improvement
across the eastern half of the state over the past 4 months, finally resulting in changes to the long term
drought map. Seven watersheds in the eastern half of the state have improved from moderate drought to
abnormally dry, while the Upper and Lower Colorado and Lower Gila have remained in either abnormally dry
or no drought. The Salt and Upper Gila remain at moderate drought even though stream flow has been above
average recently. The longer term water resource condition for these watersheds is still a significant long-term
deficit. Much of the improvement is due to spring precipitation, and even the Upper Colorado system in
Colorado has several very late snowstorms, which will help alleviate the poor run-off into Lakes Powell and
Mead from the dry winter. So far the monsoon has been a little wetter than normal in some parts of the state,
but very localized. There are two more months of monsoon left, and the eastern Pacific Ocean is still quite
warm, so there are good prospects for more moisture to be drawn into the monsoon circulation. Prepared by
the MTC August 7, 2015, next update in November will reflect condition of July, August and September.
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Pima County Local Drought Impact Group (LDIG)
Quarterly Drought Update August 2015

Watershed Drought Level**

("% No Drought

(C7% DO Abnormally Dry

@8 D2 Drought - Severe
@€ D3 Drought - Extreme

@%@ D« Drought - Exceptional

C:S D1 Drought - Moderate - CAP Aqueduct

€} Countes July 2015 Long Term
I5 Lakes Drought Status
- Rivers

Data Through June 30th, 2015

Merged Watershea® Arizona Drought Preparedness Plan
Monitoring Technical Committee

* Watershed medped oe 1o kmded ats
** As of January 2011, roughl coalegonies have been adusted 1o De consistent with the US . Drought Monaor.
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Pima County Local Drought Impact Group (LDIG)
Quarterly Drought Update August 2015
PRECIPITATION & TEMPERATURE

3-Monlth SPI
5/1/2015 - 7/31/2015

-3 —2.5 -2 —1.5 -1 a 1 1.5 2 Z.4 3
Generated 8/11/2015 ot HPRCC using provisional data,

Monthly SPI
7/1/2015 - 7/31/2015

Reqgicnal Climate Centers

-3 =25 -z 15 -1 [i] 1 1.5 2 25 3

Generated 8/11/2015 ot HPRCC using provisional dota. Reqicnal Climate Centers

Precipilation (in)
5/1/2015 - 7/31 /2015

0.1 0.5 1 F 4 7 i) 13 18 14 22

Generated 8/11/2015 ot HPRCC using provizional daota. Reqgional Climate Canters
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RAIN

The first quarter of 2015 ranked as the 24
wettest period on record, ending April with a
surplus of 0.77” and a Water Year to date (Oct-
Apr) of +1.88" though April itself was slightly drier
than average. Pacific weather systems in April
produced the first recorded rainfall for that
month since 2004. Systems continued into May,
bringing cooler temperatures but little
precipitation until June, when two Pacific tropical
storms brought on an early monsoon with severe
thunderstorms including hail. June was the 14t
wettest on record. July’s typical monsoon
weather pattern was interrupted by upper level
winds, causing sporadic storm activity and below
normal rainfall. A third tropical storm and a
significant storm July 28" (1.49”, 14" wettest July
day) pushed rainfall total near average. Overall
across Pima County, rain was near to below
average.

For the Colorado River Basin and Lake Mead
water supply, May was deemed “miraculous”.
Heavy rain and snow in Colorado produced inflow
into the Basin substantial enough to forestall
shortage at Lake Mead likely for the next two
years.

\ Rain +/-Avg
April 0.16 -0.15
May 0.09 -0.14
June 0.56 +0.36
July 2.08 -0.17

2.89 -0.10

TEMPERATURE

Alternating Pacific weather systems interrupted
by periods of strong high pressure and upper
level winds caused below normal temperatures
mixed with occasional heat waves. April reversed
the year’s hottest on record trend, though still 2°
above normal. May was the coolest on record
since 1998 (-2.6°) followed by heat waves in June,
pushing that month to the 4" warmest on record
(+3°). July cooling kept daily highs below average
and overall trended 0.3° above average.




Pima County Local Drought Impact Group (LDIG)
Quarterly Drought Update August 2015

Temperature (F)
5/1/2015 — 7/31/2015

Departure from Normal Temperature (F)
5/1/2015 - 7/31/2015

58 55 ] 65 70 75 &0 g5 EL] 95 100
Generated B/11/2015 at HPRCC using provisional dota.

Reqgional Climote Centers Generoted 8/11/2015 ot HPRCC using provisional data.

Reqional Climate Canters

NASA GRACE Satellite

GRACE-Based Shallow Groundwater

August 17, 2015

Wetness percentiles are relative to the period 1848-2009
Cell Resolution 0.25 degrees
Projection of this document is Lambert Azimuthal Equal Area

] T T T

2 5 10

—— ]
80 a5

20 30 70 BO 98
Wetness Percentile http://drought.unl.edu/M
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GRACE-Based Root Zone Soil Moisture

August 17, 2015

Wetness percentiles are relative to the period 1948-2009
The rootzone is defined as the top 1 meter of sall
Cell Resolution 0.25 degrees

Projection of this document is Lambert Azimuthal Equal Area

[ i I 1 I I
2 5 0 20 30 70 80
Wetness Percentile

http:/#/drought.unl.edu/Mor




Pima County Local Drought Impact Group (LDIG)

Quarterly Drought Update August 2015

VEGETATION: USGS NDVI Greenness/VegDRI

Vegetation Drought Response
Complete

Southwest DeParture from Average: ~ Aug 04 - Aug 10 2015
% A %

Vegetation Condition LEGEND
Il cqeme Drought _ Unusually Moist M <55 [ 95105 M >150 "_!!ngh zusﬁs
= = | M 55-64 [] 106-115 [ Clouds, Snow
Severe Drought Very Molst B 6574 M 116125 B water
Bl Moderate Drought | Extremely Moist [ 75-84 M 126-135 m
[ pre-Drought [ outorseason [l 85.94 M 136-150 WFAS-MAPS National Interagency Fire Center )
I Near Normal Bl water
WILDFIRE: USFS KBDI
Keetch-Byram Drought

LEGEMD

«  Repotting Weather Statione

O «=o O swoso W >0
E w300 [0 so1s00 O water
H o100 @ 0100
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The Keetch-Byram Drought Index (KBDI)
assesses fire potential by quantifying the
net effect of evapotranspiration and
precipitation in producing cumulative
moisture deficiency in duff and upper soil
layers. Blue areas indicate high soil
moisture; soil is drying in green areas and
orange represents area impacted by severe
drought where live fuels can burn actively.

Current fire danger class for Pima County is
Moderate with forecast for High.
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FORECAST: NWS Climate Prediction Center

2
ONTH OUTLOOK ,
PRECIPITATION PROBABILITY EEHHEQESFEEUQI_- .
UhlaOAIE G50 § o
VAL u N HMEANS HORMAL
MADE 31 JuL 2015 B "EﬂT-"' BELOH
a

EC_MEANS EQUEL

SHHNCES FOR EC HERNSFEEUQL
M

CHANCES N
A MEANS RBOVE
N HEANS HORMAL

B MEANS BRELOH B MEANS BELOW

U.S. Seasonal Drought Outlook Valid for July 16 - October 31, 2015
Drought Tendency During the Valid Period Released July 16, 2015

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lived events.
"Ongoing" drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none).

. Drought persists/intensifies

Brad Pugh
NOAA/NWS/NCEP/Climate Prediction Center

Drought remains but improves

Drought removal likely

¢ Drought development likely
" @ =
| iy L - OF
- o

http://go.usa.gov/hHTe
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CAP WATER SUPPLY

Official report from the Bureau of Reclamation is that there will be NO shortage declared for Lake Mead in 2016 and a
small chance (15%) of shortage in 2017, decreasing from 47% chance. However, a “significant” probability still exists
for shortage in 2018. Dependent on the weather, probabilities continually change- a decision on 2017 shortage will
not be official until analysis of the August 2017 Bureau report. May’s weather pattern produced the inflow into the
Colorado Basin needed to avert shortage and save the CAP from a 320,000 acre foot reduction.

COLORADO RIVER SYSTEM oI
RESERVOIR STATUS T
TOTAL SYSTEM CONTENTS — 53% or 31.3 MAF Flaming Gorge
August 2015 I UTAH
Updated August 18, 2015 | Salt Lake City .
Lake Powell ¢ COLORADO
53% 13.00 MAF e A
2:1:1%?;: : Fi 97% Blue Mesa
Level . 3 ]
NEVADA i
G / "i g: | y'

Lake Mead / ";,«‘g“b 1) \s
38% 9.86 MAF "‘A &

1,078.45 1t

:
| 4
< ’ *
\_ % Davis = | 2 %
1,075 t, First \Dam < VOWE
. A E; ’ . }/
Tier Shortage " RY 3 NEW MEXICO
Parker }
Coboado . |3 88t
taatnnt f g Py 8 Y ey % Reservoir Storage (MAF) - As of August 1, 2015
CALIFORNIA qyeduct _§C gon Alwr
§ . . “ Storage Last 2
Ty R Reservoir Current Year Maximum
Impezial ;‘
__Canal e Lake Mead 9.858 10.061 26.120
S slos Lake Powell 12.996 12.535 24.320
0 " < Fontenelle 0.312 0.347 0.345
: \ ’ Flaming Gorge 3.528 3.202 3.749
A Blue Mesa 0.806 0.653 0.830

Morrow Point 0.113 0.101 0.117
Navajo 1.462 1.135 1.700

Lake Mead is at 1,078’ elevation with 9.87 million af of storage, or 38% full. Mead is
operating in Normal-Intentionally Created Surplus Condition. Mead will receive a 9 million
af release from Powell.

Lake Powell is at 3,611’ elevation with 12.86 million af of storage, or 53% full. Powell is
operating in the Upper Elevation Balancing Tier. Forecasted total Water Year 2015 inflow is
10.3 million af (95% of average) with observed April-July inflow of 6.7 million af (94%)-
more than the forecasted Maximum Possible the Bureau expected, a result of significant
May precipitation.

In the Upper Colorado Basin, Water Year 2015 to date total precipitation is 93% of average.
Total Basin system content is 53% with 31.3 million af of storage.
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EL NINO: NOAA/NWS Climate Prediction Center (CPC)

CPC has issued an El Nino Advisory; there is greater than 90% probability that El
Nino will continue through the winter 2015/2016 and an 85% chance of extending
into the spring 2016. Earlier predictions of a weak event have been recanted as a
strong El Nino is now expected, peaking late fall/early winter.

Impact on Colorado water supply is guarded however; CAP reports- E/ Nino
Southern Oscillation (ENSO) & the Colorado River Basin Climate forecasts have
suggested a strong El Nino signal beginning in Fall 2015 and lasting into early
2016. However, correlations between annual ENSO signals (El Nino, La Nina, or
neutral) with annual Spring natural inflow into Lake Powell indicate that ENSO by
itself is a poor predictor of streamflow conditions in the Colorado River Basin. Of
the nine El Nino years since Lake Powell’s construction in 1963, a third of the years
were wet, a third were dry, and a third were similar to the historical average.
Additionally, the driest and second wettest years during this period were El Nino
years.

An increase in Pacific hurricanes is expected with El Nino signal. Numerous Pacific
storm systems have contributed to storm activity locally, such as Norbert and
Odile in 2014.






