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Models indicate high probability for Information needed for Lakes Mead
longer periods of low water levels in and Mohave relates to potential

Lake Mead. This would alter water impacts of low flows, lower water
circulation patterns, nutrient cycling, levels, increased air temperatures,
and food-web dynamics. Higher water  and increased water temperatures on
surface temperatures could raise limnology, ecosystems, fish and
productivity, and also raise the risk of  wildlife, and recreation and potential
pathogenic organisms to thrive. pathogens.
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B [Lake Mead Model (LMM) uses ELCOM/CAEDYM codes

m ELCOM

— 3-D hydrodynamic model, stratification, wind mixing, temperature, salinity,
conservative tracers

m CAEDYM
— Water quality module, algae (chl-a), nutrients, TOC, DO, pH

‘Boulder Basin ==
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Centre for Water
Research (UWA)
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B Air temperature Primary drivers

H Inflow water temperature CMIP3 projections

B Inflow rates Difficult to _quanUfy. Uncertainty.
Upstream inflows are controlled.

B WSEL Examined extremes.

Difficult to quantify.
Not considered.

® Inflow water quality }

B \Wind speed Climate projections indicate
B Rainfall generally small changes.
Not considered.
: - Climate projections
B Relative humldlty did not provide direct
B Solar radiation / cloud cover information.

Not considered.
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Colorado River at Lees Ferry
(USGS 0938000)
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3 simulations;

“typical” 9.23 MAF/yr
“high” 14.78 MAF/yr
“low” 7.00 MAF/yr
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3 simulations:

{

| “typical” 1100 ft
“low” 1040 ft
“extreme” 925 ftv
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J 3 simulations;

| “typical” 1100 ft
“low” 1040 ft |
“extreme” 925 ft

Note: this is an extreme scenario
for modeling purposes only. ¥ S
A lake level of 925 ft is not possible . /‘/

under the current Colorado River F A
Annual Operating 4
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H“Hoover Dam effect”
— Withdrawals from epilimnion

B\WSEL
— SNWA Intake #3

M Algae (Chlorophyll a)
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Comparison of Temperature Profiles at Hoover Dam Outlets

1200

temperature

[ “LOW” i

1100 ;'Upper HDIm

'_\
o
o
o

900

elevation (ft)

800

Run 5 - median 2090s - CR = 7.00 MAF/yr

W 1
J i

(’C)

7q0 L .
9]an-06 Apr-06

1200

Jul-06  Oct06  Jan07 _ Apr07 _ Jul-07 __ Oct07
date

Jan-08

temperature

- “Typical”
'Upper HD
i_104_5ﬁ i

1100

[EnY
o
o
o

900 '

elevation (ft)

800

Run 3 - median 2090s - CR = 9.23 MAF/yr

(°C)

90 06— Apr06

1200 ¢

Jul-06  Oct06  Jan-07 _ Apr-07 _ Jul-07 __ Oct-07
date

Run 6 - median 2090s - CR = 14.78 MAF/yr

Jan-08

temperature

1100

H
o
o
o

900

elevation (ft)

800

fiiE iARL AR ¢ N"ﬂt

(C)

Jul-06  Oct06  Jan07 _ Apr07 _ Jul-07 __ OctO07
date

Jan-08




WWwWw

Comparison of Effluent Tracer Profiles at Station CR346.4
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Comparison of Effluent Tracer Profiles at Station CR346.4
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Increase™ in Average Concentrations at Surface of Station CR346.4

25%
*Increase dueto WSEL decreasing from 1,100 ft to 1,040t

TIN TP TOC

bromide

c
0
o+

(18]

—
o+

o

)]

Q

C

(@]

Q

c
*

(D]

(7]

(4]

()]

—

Q

c

FLOW/SCIENCE

www.FlowScience.com



/ »“‘ \‘ > | l?
s ¥ i
e )
*

, LV\/ILVBZ e AR,
— LwLVBS. 5. ) :Other teeatlons ~ CR350.0SE0:55.%
Station LWLVB1.2: ,.;‘:95% Gf Samples
95% of samples A mg/L i
< 5.3 mg/L : §" = iy

STAS

BB3 ) ;j': /’”’f

Intakes/ CRS4‘6 4.0 Kbk ) %
e

Other locations include:
LWLVB1.85, LWLVB2.7, LWLVB3.5, LVB3.5,
LVB4.15, LVB4.95, LVB6.7, LVB7.3, BB3, BB7,
INTAKE, CR342.5, CR342.9, CR343.2,

Sampling Station Locations CR344.9W0.2, CR346.4, CR348.4NWO0.8,
= SNWA Intakes CR350. OSEJQ 55 CR351 7, CR355.75.

1100 ft WSEL "ﬁ :
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Measured TIN Concentrations at Station LWLVB1.2

COLV data from SNWA database (accessed 1/9/2014)
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* Missing data in 2009. One digression is from results in Lake Mead and Las Vegas Wash 2009 Annual Report
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Adjusted TIN Concentrations at Station LWLVB1.2

COLV surface data adjusted upwards by 20%
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* Missing data in 2009. Includes one digression from results in Lake Mead and Las Vegas Wash 2009 Annual Report
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Probability of Four or More Digressionsin a Year

Computed from Poisson Distribution
http://en.wikipedia.org/wiki/Poisson distribution
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Temperature and Effluent Tracer at SNWA Intake #3
Temperature

Run 3, median 2090s, WSEL = 1100 ft
Run 7, median 2090s, WSEL = 1040 ft
Run 8, median 2090s, WSEL = 925 ft

temperature (°C)

effluent tracer (%)
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Oct Jan
date CR inflow rate = 9.23 MAF/yr for all simulations 3
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Bromide and TOC Concentrations at SNWA Intake #3
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Change' in Average? Suspended Solids Concentrations at SNWA Intake #3
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scenario
1. Change is percent change in concentration relative to Run 3, WSEL = 1100 ft.
2. Average is annual average for second simulation year.
3. CRinflow rate = 9.23 MAF/yr for all simulations.




Algae (Chiorophylia)
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Annual Average Chlorophyll a Top 5-m Average versus
Colorado River Inflow Rate
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Annual Average Chlorophyll a Top 5-m Average versus
Water Surface Elevation
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B Hoover Dam effect
— Withdrawals from epilimnion
— TIN at Station LWLVB1.2

m [ ower WSELSs
— Higher suspended-solids concentrations

— Higher water temperatures, bromide, and TOC
concentrations at SNWA Intake #3

B Chlorophyll a Concentrations increase due to
— Lower WSEL
— Lower Colorado River inflow rate

B These changes could occur in the near future!
FLOW/SCIENCE
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B U.S. Bureau of Reclamation
B Southern Nevada Water Authority

M Clean Water Coalition
— City of Las Vegas
— City of Henderson
— City of North Las Vegas
— Clark County Water Reclamation District
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