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SUMMARY: EVALUATION AND RECOMMENDATIONS

1. MIB concentrations are below 10 ng/L in central Arizona, but Northern Arizona is having a

challenge with Geosmin in their surface water source (Lake Mary).

DOC concentrations in raw water are around 3 to 3.5 mg/L in the canal system

3. A beginning of potential impacts of wastewater discharge plans for Las Vegas region in the
Colorado River system are summarized.

4. EDC/PPCP occurrence data during Salt River Tubing (September 2008) and at GRUSP are
presented.
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Sampling Notes:
e South Tempe WTP and Val Vista West were offline and Deer Valley WTP was under
construction.
e Head of Tempe canal and Blue Point Bridge were not collected due to low water level.
e Operations summary table not available this month because of an email crash (sorry)

Table 2 - Water Treatment Plants — November 4, 2008

Sample Description MIB (ng/L)| Geosmin | Cyclocitral
(ng/L) (ng/L)

24" Street WTP Inlet <2.0 25 3.0

24" Street WTP Treated <2.0 <2.0 <2.0

Deer Valley Inlet

Deer Valley WTP Treated

Val Vista Inlet

Val Vista WTP Treated —East

Val Vista WTP Treated -West

Union Hills Inlet

<2.0 <2.0 <2.0
Union Hills Treated <2.0 <2.0 <2.0
Tempe North Inlet <20 2.6 <2.0
Tempe North Plant Treated <2.0 <2.0 <2.0
Tempe South WTP
Tempe South Plant Treated
Greenway WTP Inlet 8.3 <2.0 <2.0
Greenway WTP Treated 12.2 <2.0 <2.0
Glendale WTP Inlet <2.0 3.0 <2.0
Glendale WTP Treated <2.0 <2.0 <2.0

Glendale WTP Treated (Lab)

Due to failure of our GC/MS autosampler, other data is not available.



SRP/CAP OPERATIONS
Values in cfs, for November 4, 2008

System SRP CAP
Diversions
Arizona Canal 403 68
South Canal 520 0
Pumping 100 0
Total 1023 68

SRP is releasing water primarily from the Verde River Systems. Salt River release from
Saguaro Lake: 8 cfs; Verde River release from Bartlett Lake: 1002 cfs.

Lake Mary (Flagstaff drinking water Supply)

Flagstaff was having a serious taste and odor problem and contacted us for assistance. We ran
one set of samples so far from different locations, and it appears that the lake (we believe to be
sample #3) had high levels of geosmin. So our work is having an impact in Arizona beyond
central Arizona.

Sample Description Location |MIB (ng/L)] Geosmin Cyclocitral
(ng/L) (ng/L)
Flagstaff #1 <2.0 11.4 11.4
Flagstaff #2 <2.0 9.9 6.3
Flagstaff #3 <2.0 62.8 6.2
Flagstaff #4 6.8 10.9 <2.0




Table 5 - Water Treatment Plants — November 04, 2008

DOC
removal
(%)

36

28

21

16

18

Sample Description DOC uUv254 SUVA TDN
(mg/L) (1/cm) (L/mg-m)

24" Street WTP Inlet 3.29 0.078 2.36 0.25

24™ Street WTP Treated 211 0.030 1.43 0.17

Deer Valley Inlet 3.13 0.075 2.39 0.24

Deer Valley WTP Treated

Val Vista Inlet 3.17 0.082 257 0.24

Val Vista WTP Treated —East 228 0.036 1.56 0.19

Val Vista WTP Treated -West

Union Hills Inlet 2.84 0.042 1.47 0.22

Union Hills Treated 294 0.022 0.98 0.18

Tempe North Inlet 3.21 0.077 2.39 0.25

Tempe North Plant Treated 271 0.043 1.59 0.21

Tempe South WTP

Tempe South Plant Treated

Greenway WTP Inlet 318 0.083 2.59 0.25

Greenway WTP Treated 262 0.026 0.98 0.21

Glendale WTP Inlet 3.46 0.073 2.12 0.26

Glendale WTP Treated 1.64 0.017 1.04 0.14

53

DOC = Dissolved organic carbon

UV254 = ultraviolet absorbance at 254 nm (an indicator of aromatic carbon content)

SUVA = UV254/DOC

TDN = Total dissolved nitrogen (mgN/L)




Table 6

Sample Description DOC uv2s4 SUVA TDN
(mg/L) (L/cm) (L/mg-m)
Waddell Canal 2.82 0.041 1.46 0.22
Union Hills Inlet 2.84 0.042 1.47 0.22
CAP Canal at Cross-connect 2.85 0.041 1.44 0.22
Salt River @ Blue Pt Bridge
Verde River @ Beeline 321 0.085 2.64 0.25
AZ Canal above CAP Cross-connect 321 0.081 2.53 0.25
AZ Canal below CAP Cross-connect 3.00 0.059 1.97 0.23
AZ Canal at Highway 87 351 0.072 2.04 0.27
AZ Canal at Pima Rd. 3.72 0.074 1.98 0.28
AZ Canal at 56th St. 3.50 0.075 2.13 0.27
AZ Canal - Inlet to 24" Street WTP 3.29 0.078 2.36 0.25
AZ Canal - Central Avenue 3.95 0.073 2.05 0.27
AZ Canal - Inlet to Deer Valley WTP 3.13 0.075 2.39 0.24
AZ Canal - Inlet to Glendale WTP 3.46 0.073 2.12 0.26
AZ Canal - Inlet to Greenway WTP 3.18 0.083 2.59 0.25
South Canal below CAP Cross-connect 3.13 0.082 2.63 0.24
South Canal at Val Vista WTP 3.17 0.082 2.57 0.24
Head of the Tempe Canal
Tempe Canal - Inlet to Tempe's South Plant
Chandler WTP — Inlet
Table 7 - Reservoir Samples — November 04, 2008
Sample Description Location
DOC uv2s4 SUVA TDN
(mg/L) (2/cm) (L/mg-m)

Lake Pleasant Eplimnion
Lake Pleasant Hypolimnio
Verde River @ Beeline 3.21 0.085 2.64 0.25
Bartlett Reservoir Epilimnion 3.81 0.087 2.28 0.29
Bartlett Reservoir Epi-near

dock
Bartlett Reservoir Hypolimnio 4.03 0.093 2.32 0.30
Salt River @ BluePt Bridge
Saguaro Lake Epilimnion 5.62 0.117 2.09 0.40
Saguaro Lake Epi -

Duplicate 5.14 0.113 2.20 0.37
Saguaro Lake Epi-near doc
Saguaro Lake Hypolimnio 5.72 0.115 2.01 0.41
Verde River at Tangle
Havasu




Workshop Follow-up

Phoenix staff inquired “what will be the effect of how the Las Vegas Region changes their
wastewater outfall on TOC in Colorado River water and CAP water?”

We have started to look into this. The Las Vegas area created the Clean Water Coalition to lead
the studies and overview (http://www.cleanwatercoalition.com/). An environmental impact
assessment has been completed.

Briefly — Three wastewater treatment plants (Las Vegas, Henderson and Clark County) all have
biological or chemical phosphorous removal, nitrogen removal and filtration. They currently
discharge into Las Vegas Wash in Lake Mead. The point of discharge will be moved into the
main lake, closer to the outlet to the lower Colorado River; at an elevation of 880 MSL. Five
discharge pipes will flow into the hypolimnion of Lake Mead; the water outlet for Lake Mead is
also in the hypolimnion. The selection of discharge pipes will be operated to enhance mixing
before exiting Lake Mead. This new discharge point will likely start in 2012.

Arizona and California withdraw water from the Colorado River downstream of Lake Mead.
Metropolitan Water District of Southern California has been active in review of the project and
currently below to several boards, including the Boulder Basin Adaptive Management Plan
Stakeholders Group. Mickey Chaudhuri from MWD is the active contact. MWD is conducting
monitoring for EDC/PPCPs and NDMA precursors are in the planning stage.

We will be finding out more information in the coming months. Lynn Ophan from the Clean
Water Coalition is interested in talking at the AWPCA May 2009 conference on this topic and
we will try to facilitate this.



EDC/PPCPs in Salt River during “Tubing Activities”

For salt river sampling, the water flowing from point 1 to point 2 took 2 hour and from 2 to 4
took 3.5 hours. We collected samples at point 4 hourly but only one time at pointl and 2. The
PPCP data shows some interesting results that sunscreen (oxybenzone), stimulant
(caffeine), insect repellent (DEET), and cotinine concentrations increase with time. Salt
river point 1 open for tubing at 9:00 am and it took 5 to 7 hours to arrive point 4. There was a
significant increasing of concentration for these compounds at 16:00 sampling. Human water
recreation did affect the PPCPs in natural river significantly especially for some specific
compounds.

OK-—got your gear? Then get ready to have some fun. Now you've got to figure out just how
far you wanna go down this river. Here's a map to help you out.

eliek for larger view

Here's a list of times (approximate) to float based on average river flow (about 1000 cfs).

' POINT g FLOAT TIME .

EDC/PPCPs in water from Granite Reef Underground Storage Project (GRUSP)

GRUSP is a recharge facility for water from the South Canal/SRP system. In the future
wastewater from Mesa may be recharged here too. The current sampling data suggests that site 3
may be impacted, because an antibiotic (sulfamethoxazole) and artificial sweetner (Sucralose)
were detected; this may also have been associated with sample handling, and will be refined
during another sampling round in the coming months.



Sample name Acetominophen Caffeine Carbamazepine Cotinine Diazepam Meprobamate Pentoxifyline Oxybenzone Sulfamethoxazole DEET Trimethoprim

Lab blank 0 0 0 0 0 0 0 <0 0 1 0
Field blank <0 1 0 0 0 0 0 6 0 1 0
Grusp 1 0 1 0 0 0 0 0 1 <0 1 0
Grusp 2 0 0 0 0 0 0 0 0 2 1 0
Grusp 3 0 2 0 0 0 0 0 0 239 0 0
Grusp 1-dup 0 0 0 0 1 0 0 0 <0 1 0
Salt River 1, 09:00 0 10 <0 1 0 0 0 11 <0 18 <0
Salt River 2, 09:00 0 9 <0 1 0 0 0 48 <0 11 0
Salt River 4, 09:00 0 6 0 1 0 0 0 12 <0 9 0
Salt River 4, 10:00 0 2 <0 1 0 0 0 218 <0 12 0
Salt River 4, 13:00 0 4 <0 1 0 0 0 207 <0 11 0
Salt River 4, 14:00 2 14 <0 2 0 0 0 345 <0 29 0
Salt River 4, 15:00 8 12 <0 2 0 0 0 429 1 20 2
Salt River 4, 16:00 11 55 <0 5 0 1 0 1380 0 35 0
Salt River 4, 17:00 17 53 <0 6 0 1 0 1520 0 33 0
Salt River 4, 13:00-dup 0 9 <0 2 0 0 0 196 <0 12 0
Salt River 4, 16:00-dup 8 63 <0 4 0 0 0 1120 <0 36 0
Sample name Primidone Ibuprofen Naproxen Warfarin Dilantin Triclosan Diclofenac TBBA Sucralose

Lab blank 0 0 0 0 0 <0 <0 0 <0

Field blank 0 0 0 0 0 4 0 0 0

Grusp 1 0 0 2 0 <0 0 0 0 <0

Grusp 2 0 0 0 0 2 <0 0 1 <0

Grusp 3 2 0 0 0 4 0 0 2 133

Grusp 1-dup 0 0 1 0 7 1 0 0 2

Salt River 1, 09:00 0 0 0 0 0 <0 0 0 1

Salt River 2, 09:00 1 0 0 0 0 <0 0 2 5

Salt River 4, 09:00 0 0 0 0 0 <0 0 0 8

Salt River 4, 10:00 0 0 1 0 0 0 0 1 0

Salt River 4, 13:00 0 0 0 0 0 <0 0 0 0

Salt River 4, 14:00 0 0 0 0 <0 0 0 0 12

Salt River 4, 15:00 0 0 0 0 0 <0 0 0 0

Salt River 4, 16:00 0 0 0 0 0 <0 0 0 0

Salt River 4, 17:00 0 0 2 0 <0 <0 0 2 2

Salt River 4, 13:00-dup 0 0 0 0 0 0 0 0 5

Salt River 4, 16:00-dup 0 0 2 0 <0 0 0 0 0



Sample name Estradiol Ethynyl Estradiol Testosterone Progesterone

Lab blank 0.0 0.0 0.1 0.0
Field blank 0.8 0.1 0.0 0.1
Grusp 1 0.6 0.1 0.0 0.0
Grusp 2 0.6 0.2 0.1 0.0
Grusp 3 0.8 0.1 0.1 0.1
Grusp 1-dup 0.9 0.1 0.0 0.0
Salt River 1 3.3 0.1 0.1 0.2
Salt River 2 3.9 0.1 0.1 0.1
Salt River 4 1.5 0.2 0.1 0.1
Salt River 4, 10:00 0.0 0.1 0.1 0.1
Salt River 4, 13:00 2.4 0.1 0.1 0.1
Salt River 4, 14:00 1.8 0.8 0.1 0.1
Salt River 4, 15:00 1.4 0.4 0.1 0.1
Salt River 4, 16:00 1.4 0.2 0.1 0.1
Salt River 4, 17:00 1.2 0.2 0.1 0.4
Salt River 4, 13:00-dup 0.5 0.7 0.1 0.1
Salt River 4, 16:00-dup 15 0.2 0.2 0.1

GRUSP Sampling Locations
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