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Regional Water Quality NEWSLETTER 
DATE:  Report for April 2007 

Samples Collected  on April 9-10, 2007 
From the Phoenix, Tempe, Peoria, CAP, SRP – ASU Regional Water Quality Partnership 

 
http://enpub.fulton.asu.edu/pwest/tasteandodor.htm 
DISTRIBUTION:  Phoenix: Greg Ramon, Walid Alsmadi, Edna Bienz, Frank Blanco, Alice.Brawley-
Chesworth, Paul Burchfield, Jennifer Calles, Aimee Conroy, Mark Roye, Tom Doyle, Ron Jennings, 
Francisco Gonzales, Randy Gottler, Yu Chu Hsu, Maureen Hymel, Ron Jennings,Tom Martin, Shan 
Miller, Erin Pysell, Paul Mally, Matt Palencia, Chris Rounseville, Raymond Schultz, Bonnie Smith, Jeff 
Van Hoy, Brian Watson; SRP: Gregg Elliott, Brian Moorehead, Rick Prigg: CAWCD: Doug Crosby, 
Patrick Dent, Brian Henning,Tim Kacerek; Steve Rottas;Tempe: Tom Hartman; Michael Bershad, Grant 
Osburn, Sherman McCutheon.; Scottsdale:  Michelle DeHaan,, B. Vernon; Suzanne Grendahl; Gilbert: 
Antonio Trejo, Bill Taylor; Glendale: Tracey Hockett,  Usha Iyer, Stephen Rot, Kim Remmel, Tracy 
Hockett; Mesa: Alan Martindale; Charolette Jones; William Hughes; Matt Rexing Peoria: John Kerns, 
Dave Van Fleet, Linda Wahlstrom; Chandler: Lori Mccallum, Robert Goff, Victoria Sharp, Jackie 
Strong, Chris Kincaid, Wendy Chambers; Tucson: Michael Dew. American Water: Jeff Stuck, Nina 
Miller Chaparral City Water Company (CCWC): Bob Carlson Consultants: G. Masseeh, S. Kommineni 
(Malcom Pirnie); Warren Swanson (Schmueser Gordon Meyer, Inc., Colorado);  Troy Day (CZN); Vance 
Lee, Bob Ardizzone (Carollo Engineering); Paul Westcott, Applied Biochemists, Shugen Pan, Greeley 
and Hanson, Larry Baker; ASU Team: Paul Westerhoff, Marisa Masles, KC Kruger, Hu Qiang, Milt 
Sommerfeld, Tom Dempster, Paul Westerhoff, EPA: Marvin Young; DEQ, Casey Roberts 
 If you wish to receive the Newsletter and are not on our list, send your email address to 
Dr. Paul Westerhoff (p.westerhoff@asu.edu) get a free “subscription”.   
 
SUMMARY: EVALUATION AND RECOMMENDATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.SRP is releasing nearly 75% Salt River water and 25% Verde River water now into the 
SRP canals. 

2. Saguaro Lake Reservoir very high levels of geosmin, which could impact WTPs next 
month. 

3.Some WTPs are already adding powder activated carbon – not for T&O control, but for 
controlling DBP formation. 

4. THM formation is almost a perfect linear relationship with chlorine consumed, across all 
three water sources.  Therefore, keeping track of CHLORINE CONSUMPTION (Dose 
minus residual) is an EXCELLENT indicator for TTHM formation.  This tests clearly 
indicate that Salt River water has the highest DBP formation potential, even after alum 
coagulation. 

5.Iodide occurrence may be important for utilities considering conversion from free 
chlorine to chloramines.  A discussion is provided. 

6.A turbidity spike may be coming down the CAP canal 
7.The April 2007 newsletter from the Arizona Water Institute is attached. 
8.Happy tax-time. 
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Table 1 Summary of WTP Operations 
 

U
ni

on
 H

ill
s 

24
th

 S
tre

et
 

W
TP

 

N
.T

em
pe

 J.
G

. 
M

ar
tin

ez
 

D
ee

r V
al

le
y 

G
re

en
w

ay
 

W
TP

 

V
al

 V
is

ta
 

So
ut

h 
 T

em
pe

 

C
ha

nd
le

r W
TP

 

Location CAP Arizona Canal System South Canal System 

PAC Type and 
Dose 

None None  Norit  
14 ppm 

None Norit 20B 
8 ppm 

  

Copper Sulfate None   None None 0.25 ppm   

PreOxidation None   None Ozone = 
1.1 mg/L 

None   

Alum Dose 
Alkalinity 
pH 

7.78 1  

132/113 
7.2 

  44.6 
147/109 
6.9 

13 
136 
7.5 

50 
170 
7.0 

  

Finished water DOC 
DOC removal2 

2.0 mg/L 
16% 

  2.1 mg/L 
34% 

2.0 mg/L 
30% 

2.2 mg/L 
34%-39% 

0.6 mg/L 
16% 

 

WTP plant 
comments 

 Plant is 
OFF line 

Plant is 
OFF line 

  Reports 39.5% 
TOC removal 
(TOC=4.25 
and DOC = 
4.28 
TTHM at plant 
are 28 ug/L 

  

 
1 Ferric chloride instead of alum 
2 Calculated based upon influent and filtered water DOC (note that DOC – not TOC – is used in 
this calculation) 
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Table 2 - Water Treatment Plants – April 9, 2007

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

Cyclocitral 
(ng/L)

24th Street WTP Inlet

24th Street WTP Treated 

Deer Valley Inlet <2.0 <2.0 <2.0
Deer Valley WTP Treated <2.0 <2.0 <2.0
Val Vista Inlet <2.0 <2.0 <2.0
Val Vista WTP Treated –East <2.0 <2.0 <2.0
Val Vista WTP Treated -West <2.0 <2.0 <2.0
Union Hills Inlet <2.0 <2.0 <2.0
Union Hills Treated <2.0 <2.0 <2.0
Tempe North Inlet

Tempe North Plant Treated 

Tempe South WTP <2.0 <2.0 <2.0
Tempe South Plant Treated <2.0 <2.0 <2.0
Tempe South Plant Treated (Lab)

Chandler WTP Inlet <2.0 <2.0 <2.0
Chandler WTP Treated <2.0 <2.0 <2.0
Greenway WTP Inlet <2.0 2.5 <2.0
Greenway WTP Treated  <2.0 <2.0 <2.0  
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Table 3 - Canal Sampling – April 9, 2007

System Sample Description MIB (ng/L) Geosmin 
(ng/L)

Cyclocitral 
(ng/L)

CAP Waddell Canal <2.0 <2.0 <2.0
Union Hills Inlet <2.0 <2.0 <2.0
CAP Canal at Cross-connect <2.0 <2.0 <2.0
Salt River @ Blue Pt Bridge <2.0 5.4 <2.0
Verde River @ Beeline <2.0 <2.0 <2.0

AZ AZ Canal above CAP Cross-connect <2.0 <2.0 <2.0
Canal AZ Canal below CAP Cross-connect <2.0 2.9 10.7

AZ Canal at Highway 87 <2.0 <2.0 2.2
AZ Canal at Pima Rd. <2.0 <2.0 <2.0
AZ Canal at 56th St. <2.0 <2.0 <2.0

AZ Canal - Inlet to 24th Street WTP <2.0 <2.0 <2.0
AZ Canal - Central Avenue <2.0 <2.0 <2.0
AZ Canal - Inlet to Deer Valley WTP
AZ Canal - Inlet to Greenway WTP <2.0 2.5 <2.0

South South Canal below CAP Cross-connect <2.0 3.4 2.8
and South Canal at Val Vista WTP <2.0 <2.0 <2.0
Tempe Head of the Tempe Canal <2.0 <2.0 <2.0
Canals Tempe Canal - Inlet to Tempe's South 

Plant <2.0 <2.0 <2.0
Chandler WTP – Inlet <2.0 <2.0 <2.0  
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Table 4 - Reservoir Samples – April 9, 2007

MIB (ng/L)

Lake Pleasant   (April 3, 2007) Eplimnion <2.0 <2.0 <2.0
Lake Pleasant Hypolimnion <2.0 <2.0 <2.0
Verde River @ Beeline <2.0 <2.0 <2.0
Bartlett Reservoir Epilimnion 8.6 <2.0 <2.0
Bartlett Reservoir Epi-near dock

9.6 <2.0 <2.0
Bartlett Reservoir Hypolimnion <2.0 <2.0 <2.0
Salt River @ BluePt Bridge <2.0 5.4 <2.0
Saguaro Lake Epilimnion <2.0 340.4 2.1
Saguaro Lake Epi - Duplicate

<2.0 366.8 2.3
Saguaro Lake Epi-near doc

<2.0 312.0 5.4
Saguaro Lake Hypolimnion <2.0 11.4 4.3
Verde River at Tangle (March 28, 2007) <2.0 <2.0 <2.0
Havasu (March 28, 2007) <2.0 <2.0 <2.0

Cyclocitral 
(ng/L)

Sample Description Location Geosmin 
(ng/L)

 
 

Geosmin concentrations in Saguaro Lake in the upper 10 meters of the water column 
(Eplimnion) and deeper parts of the water column (hypolimnion).  Water from the hypolimnion 

is released downstream to the Salt River, SRP Canals, and then to the water treatment plants. 
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Geosmin levels have increased dramatically over the past month.  One reason for this may be 
that SRP is releasing water from Canyon Lake for repairs on the dam this year.  As a result, this 
water may be moving through Saguaro Lake with minimal mixing. 
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Table 5 - SRP/CAP OPERATIONS 
Values in cfs, for April 9, 2007 

System 
 

SRP 
Diversions 

CAP 

Arizona Canal 441 194
South Canal 376 0

Pumping 609 0
Total 1426 194

 
SRP is releasing water from both Verde and Salt River Systems.  Salt River release from  
Saguaro Lake:  492 cfs; Verde River release from Bartlett Lake: 108  cfs.   
 
 
New Feature Section: For Salt Sakes 
 
This section will periodically give updates on salinity related issues in the valley.  If you have 
something to add, please send it along. 
 
There was a question regarding the iodide concentration in the source water, because iodide can 
affect disinfection byproduct formation (see later in this Newsletter).  Even low concentrations of 
iodide can be important.  To our knowledge there is NOT good iodide concentration data in the 
SRP or CAP system.  There are 2 basic approaches to measuring.  The first and most accurate is 
ICP/MS/MS for total iodine (Reference: Germanium dioxide as internal standard for simplified 
trace determination of bromate, bromide, iodate and iodide by on-line coupling ion 
chromatography-inductively coupled plasma mass spectrometry, JOURNAL OF 
CHROMATOGRAPHY A 1050 (1): 103-109 SEP 24 2004).  Some iodine may be tied up in 
organic matrices though, but this give a good overall number.  We used this on a recent 
AwwaRF project for wastewaters.  The second is a high sensitivity Ion Chromatography method 
where Iodide and iodate can be determined by two new methods using anion-exchange 
chromatography with postcolumn reaction and UV/visible detection. Iodide is determined as 
IBr2 - at 249 nm.  The detection limits for iodide and iodate are 0.1 íg/L (reference: 
Determination of Iodide and Iodate by Ion Chromatography with Postcolumn Reaction and 
UV/Visible Detection, Yves Bichsel and Urs von Gunten, Anal. Chem. 1999, 71, 34-38) 
 
Total iodine concentrations in water resources are usually in the range of 0.5-20 mg/L but can 
exceed 50 mg/L in certain groundwaters.  Here is an ongoing project sponsored by AwwaRF: 

Project Snapshot  : Iodinated Acids and Iodide in Drinking Water Supplies: Method 
Development for Nanogram-per-Liter Levels of Detection Relevant for Application in 
Occurrence Surveys #3175  
Project Summary: Will develop robust analytical methods for iodide at sub microgram-
per-liter levels and iodinated acids at nanogram-per-liter levels that can be used to 
determine occurrence levels in the U.S. drinking water supply. 
Contractor: University of North Carolina at Chapel Hill  
Project Manager: Djanette Khiari  
Funded: 2005  Completion Date: 12/1/2009   Funding Amount: $208,000.00 
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Table 6 - Water Treatment Plants – March 9, 2007
Sample Description DOC 

(mg/L)
UV254 
(1/cm)

SUVA TDN

24th Street WTP Inlet

24th Street WTP Treated 

Deer Valley Inlet 3.17 0.062 2.0 1.016
Deer Valley WTP Treated 2.08 0.029 1.4 0.881
Val Vista Inlet 3.54 0.0805 2.28 0.309
Val Vista WTP Treated –East 2.33 0.0462 1.99 0.264
Val Vista WTP Treated -West 2.17 0.0341 1.57 0.241
Union Hills Inlet 2.41 0.037 1.53 0.600
Union Hills Treated 2.01 0.019 0.94 0.579
Tempe North Inlet

Tempe North Plant Treated 

Tempe South WTP 0.72 0.0141 1.97 2.818
Tempe South Plant Treated 0.60 0.0094 1.57 2.561
Chandler WTP Inlet 

Chandler WTP Treated

Greenway WTP Inlet 2.78 0.058 2.1 1.822
Greenway WTP Treated 1.96 0.021 1.1 1.266  

 
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) 
 
Tempe south plant has high TDN  and low DOC/UVA, I did notice quite a bit of algal 
growth in the sedimentation basins.  The ammonia concentrations are low (<0.02 NH3-
N), and this TDN is mostly nitrate from the groundwater wells.  The MCL for nitrate is 10 
mg-NO3-N/L.  Groundwater contains low DOC, and is unlikely to form substantial levels 
of DBPs. 
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Table 7 - Canal Sampling –  March 9, 2007

System Sample Description DOC 
(mg/L)

UV254 
(1/cm)

SUVA
TDN

CAP Waddell Canal 2.53 0.0381 1.51 0.070
Union Hills Inlet 2.41 0.0367 1.53 0.600
CAP Canal at Cross-connect 2.41 0.0373 1.55 0.611
Salt River @ Blue Pt Bridge 4.21 0.1008 2.39 0.303
Verde River @ Beeline 1.54 0.0466 3.04 0.314

AZ AZ Canal above CAP Cross-connect 3.83 0.0883 2.31 0.273
Canal AZ Canal below CAP Cross-connect 3.14 0.0625 1.99 0.451

AZ Canal at Highway 87 3.38 0.0661 1.96 0.421
AZ Canal at Pima Rd. 3.40 0.0669 1.97 0.426
AZ Canal at 56th St. 3.30 0.0668 2.03 0.475
AZ Canal - Inlet to 24th Street WTP
AZ Canal - Central Avenue 3.23 0.0666 2.06 0.580
AZ Canal - Inlet to Deer Valley WTP 3.17 0.0620 1.96 1.016
AZ Canal - Inlet to Greenway WTP 2.78 0.0583 2.10 1.822

South South Canal below CAP Cross-connect 3.71 0.0897 2.41 0.290
and South Canal at Val Vista WTP 3.54 0.0805 2.28 0.309
Tempe Head of the Tempe Canal 1.47 0.0285 1.94 1.283
Canals Tempe Canal - Inlet to Tempe's South Plant 0.72 0.0141 1.97 2.818

Chandler WTP – Inlet  
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Table 8 - Reservoir Samples –  March 9, 2007

Lake Pleasant Eplimnion 2.90 0.0442 1.53 0.372
Lake Pleasant Hypolimnio 2.87 0.0444 1.55 0.388
Verde River @ Beeline 1.54 0.0466 3.03 0.314
Bartlett Reservoir Epilimnion 1.74 0.0384 2.20 0.191
Bartlett Reservoir Epi-near 

dock
Bartlett Reservoir Hypolimnio 1.80 0.0439 2.44 0.201
Salt River @ BluePt Bridge 4.21 0.1008 2.39 0.303
Saguaro Lake Epilimnion 5.13 0.1035 2.01 0.372
Saguaro Lake Epi - 

Duplicate 4.99 0.1010 2.02 0.333

Saguaro Lake Epi-near doc

Saguaro Lake Hypolimnio 5.01 0.1054 2.10 0.487
Verde River at Tangle 1.06 0.0296 2.78 0.137
Havasu  2.46 0.0385 1.57 0.645

TDNSUVA
Sample Description Location UV254

(1/cm)
DOC 

(mg/L)

 
 

 
Data from Central Arizona Project 

 
Data for Lake Havasu indicate a turbidity spike that will affect water quality in the CAP 

Canal 
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Disinfection By-Products 
 
 
1. Iodinated DBPs 
 
Iodide can form iodinated disinfection byproducts which have odor (e.g., iodoform, CHI3) or 
pose potential toxic response to human cells.  During chlorination iodide is rapidly oxidized to 
iodine (HOI/OI-) and then to iodate (IO3-).  However, during chloramination, monochloramine 
(NH2Cl) forms iodine, but not iodate.  So iodine, like chlorine or bromine, can react with natural 
organic matter present in water to form iodinated-DBPs. 
 
2. DBP formation in jar tests – part of ongoing SRP project to develop models that predict the 
“treatability” of water in its reservoirs.  Data presented here is from the March 2007 sampling 
 
Increasing alum dosages remove DOC.  Separate studies also used some H2SO4 acid addition 
prior to alum addition (not shown). 
 

DOC vs. Alum Dose
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THM formation is almost a perfect linear relationship with chlorine consumed, across all three 
water sources.  Therefore, keeping track of CHLORINE CONSUMPTION (Dose minus 
residual) is an EXCELLENT indicator for TTHM formation. 
 

Total THM vs. Consumed Chlorine
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Chlorine consumption is a better indicator of TTHM formation than just DOC concentration 
alone:  
 

Total THM vs. DOC
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This tests clearly indicate that Salt River water has the highest DBP formation potential, even 
after alum coagulation. 
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The bromide ion concentration are similar for the three reservoirs: 
 
 

Source 
Bromide Conc 
(ppb) 

Bartlett 76 
Pleasant 105 
Saguaro 100 

 
 
These bromide concentrations affect the Bromide Incorporation Factor (BIF) of THMs.  BIF of 1 
means all the THMs are bromoform and a value of zero indicates the are all chloroform.  This is 
a simple way to assess how much of the THMs include bromide.  The BIF increases as a 
function of alum dose. Why?  Because the Br/DOC ratio increases with alum addition.  Alum 
addition removes DOC but not bromide, causing the Br/DOC ratio to increase. 
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3. AWI Newsletter The following pages describe projects sponsored by the Arizona Water 
Institute – a collaboration of state agencies and the three state universities.  It is the April 2007 
newsletter.
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