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Talk Outline

Importance of Water Quality
In the Grand Canyon

Exceedences of Maximum
Contaminant levels (MCLs)

Implications

Future of Monitoring




Why are Spring Studies in Arid Lands Important?

To Ensure Sustained Water Supply and
Recreational Uses



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=TVGDZ7PXLyJTwM&tbnid=Io6-xDbpvK8XDM:&ved=0CAUQjRw&url=http://www.ourstrangeplanet.com/5-14-2012-expedition-to-sipapu-the-place-of-emergence/&ei=yy-fU4rQJMLjsATh3IGoBw&bvm=bv.68911936,d.cWc&psig=AFQjCNHq6kfByadOPKaE7UaqJgdopwD_ww&ust=1403027614328626

General Information on this study

* 4164 Sampling Events Analyzed

* Over 75% Springs
e About 21-23% surface water

* Approximately 1-2 % well water
or other

* Evaluated U.S. Environmental
Protection Agency’s Maximum
Contaminant Levels (MCLs)

* Most Analyses before 2000
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Arsenic (As)

87 % of time not analyzed

Non detect (11.6% of total
analyzed)

Some detection of As
(88.4% of total analyzed)

53.8 % above MCL when
analyzed

78 Springs above MCL of
0.01 mg/L
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Arsenic above MCL 0.01mg/L &

Vasey'’s, Santa Maria, Tilted, River mlle 213, Page: “ 4l
(Miner’s), Marble Canyon 2, Red Canyon, Fémce »;
JT, Warm, Lower Milkweed =

Nankoweep, Travertlne Matakamlba Monuméht EIv""
Chasm, Stone, Havasu, Clear, Hermit, Tapeats, Bright
Angel, Indian Garden, Shinumo, Deer, Three Springs; ..
Diamond

Wells include: 23077, 23032, 43536, 23029, Pinenut Mine
Monitoring well, Red Spring well, Hermit Mine Monitoring
well, 222 s13 E71 28 Cccl, Diamond Creek near mouth

Others: Hermit Mine Sump, GCCA505R Sump, GCCA506R
sump, GCDE501R
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Cadmium

91.9 % of time not analyzed

Non'detect (60.8 % of total analyzed)
Detection of Cd (39.2 % of total analyzed)
5.0 % Above MCL when analyzed

13 Springs above MCL of 0.005 mg/L
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Creeks: Kanab, Little Colorado, Paria,
Nankoweep, Elves Chasm, Havasu, Pipe



Non detect (75.4'—%?’of?total ana yze )

.4;-,

Some detection of Hg (24.6 % of time analyzed)

1

3.4 % Above MCL when analyzed‘?’-""“" o
2 Springs above MCL of 0.002 mg/l." 2
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Site Name
Cottonwood Creek #1

Grapevine East Spring

Indian Gardens Spring

Fern Spring

Grapevine Main Spring
Grapevine Main Spring
Cottonwood Creek #2
Havasu Well

Havasu Spring

Cottonwood Creek #2
Miners Spring

Miners Spring

Miners Spring

JT Spring.

Grapevine East Spring
Grapevine East Spring
Boucher East Spring
Pumphouse Spring
Pumphouse Wash Gage

Pumphouse Spring

Red Canyon Spring
Pumphouse Spring
Boucher East Spring
Boucher East Spring
Hawaii Spring
Hermit Spring
Hermit Spring
Monument Spring
Monument Spring
Hawaii Spring

Pipe Creek

Hawaii Spring

Pipe Creek

Burro Spring

Pipe Creek

Monument Creek Spring No.1

Burro Spring

JT Spring.

Burro Spring

Lonetree Spring

Lonetree Spring

Salt Creek Spring

Salt Creek Spring

Salt Creek Spring

Site Code Site Type (spring or creek)

creek

spring

Creek below pump house

3.61524E+14
spring
spring

creek

3.61303E+14

creek

spring
spring
spring
spring
spring
spring

3.60059E+14

spring

spring
3.60437E+14

spring
spring
3.61143E+14

Date

5/25/2000
5/25/2000

12/19/1981
8/24/1994
8/24/1994
4/10/2001
4/30/2001

11/29/2000
8/23/1994
8/23/1994
8/23/1994

4/9/2001
5/24/2000
4/7/2001
11/28/2000
4/8/2001
4/9/2001

11/29/2000
5/26/2000
5/22/2000
12/7/2000

4/7/2001

11/20/1981
9/26/2001
12/7/2000
4/12/2001
12/4/2000
5/25/2000
12/4/2000
4/11/2001
12/5/2000

4/9/2001
12/4/2000
5/22/2000
4/11/2001

4/8/2001
5/22/2000
12/7/2000
5/24/2000

4/8/2001
5/11/2001

9/1/1981
12/7/2000
5/22/2000
12/6/2000

4/7/2001
4/11/2001

5/1/2001

11/19/1981
5/23/2000
4/10/2001

12/6/2000

Uranium vs Selenium ug/L




Activity Ratio (AR)
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Tritium Ratio (TR)




Source

Arsenic Pumpkin Spring Wenrich et al. 1994

Element Exceedances

Monument
Beryllium 0.004 ) Zukosky 1994
Spring
Monument
Cadmium 0.005 . 0.019 Zukosky 1994
Spring
Lead . Big Spring . Wenrich et al. 1994
Milkweed .
Mercury . . . Alpine 2010
Spring
M t
Selenium . onu.men 0.112 Zukosky 1994
Spring

Uranium . Horn Spring . Liebe 2003

Records of EPA Max:mum Contaml’ant Level (ME'L7 exceedances a
GRCA Springs for select’ elements, including the number of =
exceedances (Exceedances), MCL (mg/L), site of maximum exceedance
(Site) concentration of maximum exceedance in ’mg/f (Conc), year of
highest exceedence (Year), and original report of exceedance (Source).
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Conclusion

Many unknowns in Grand Canyon
Water Quality

More information will give better
understanding

Thank you!



