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SUMMARY: EVALUATION AND RECOMMENDATIONS 
 
 
 
 
 
 
 
 
 
 

1. MIB plus geosmin levels above 10 ng/L in finished water lead to noticeable earthy-musty odors by customers.  
Currently MIB+geosmin levels are below 10 ng/L.    

2. Dissolved organic carbon (DOC) concentrations in the reservoirs are ~ 3 mg/L (Lake Pleasant and Bartlett) and 
slightly higher 4.5 mg/L in the Salt River (Saguaro Lake) 

3. Several SRP canals and WTPs are shut down for winter maintenance. 
4. A final report by Susan Neuer’s group for AWWA TEC is out: Feasibility Study for Early Warning Systems for 

Algae-induced Tastes and Odors  (click here to access: http://enpub.fulton.asu.edu/pwest/tasteandodor.htm  – 
executive summary is in the newsletter)   

5. An abstract for a paper we are preparing presents a high-tech way to measure different organic molecules present in 
the dissolved organic matter pool. 
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Table 1 - SRP/CAP OPERATIONS   - Values in cfs, for January 4, 2010 
System 

 
SRP 

Diversions 
CAP 

Arizona Canal 232 0
South Canal 223 0

Pumping 99 0
Total 554 0

 
• SRP is releasing water from both Verde and Salt River Systems.  Salt River release 

from  Saguaro Lake:  399  cfs; Verde River release from Bartlett Lake: 100 cfs.   
   

 
Taste and Odor Data 

 
 
MIB plus geosmin levels above 10 ng/L in finished water lead to noticeable earthy-musty 
odors by customers.  Currently MIB+geosmin levels are below 10 ng/L.   

  

Table 2 - Water Treatment Plants – January 4, 2010

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

Cyclocitral 
(ng/L)

24th Street WTP Inlet 2.0 4.0 9.9
24th Street WTP Treated <2.0 <2.0 <2.0
Deer Valley Inlet

2.9 4.1 9.4
Deer Valley WTP Treated 

2.2 3.2 7.8
Val Vista Inlet 2.6 5.0 6.3
Val Vista WTP Treated –East

Val Vista WTP Treated -West

Union Hills Inlet 3.4 2.9 <2.0
Union Hills Treated 2.6 2.7 <2.0
Tempe North Inlet

Tempe North Plant Treated 

Tempe South WTP 2.7 3.5 4.8
Tempe South Plant Treated <2.0 <2.0 <2.0
Greenway WTP Inlet <2.0 2.4 <2.0
Greenway WTP Treated 2.4 3.7 4.2
Glendale WTP Inlet 2.6 3.8 7.9
Glendale WTP Treated
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Table 3 - Canal Sampling – January 4, 2010

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

Cyclocitral 
(ng/L)

CAP Waddell Canal 2.8 2.8 <2.0
Union Hills Inlet 3.4 2.9 <2.0
CAP Canal at Cross-connect
Salt River @ Blue Pt Bridge 3.6 2.1 3.6
Verde River @ Beeline

AZ AZ Canal above CAP Cross-connect 3.1 3.8 4.9
Canal AZ Canal below CAP Cross-connect 2.7 4.3 5.3

AZ Canal at Highway 87 2.8 4.0 4.4
AZ Canal at Pima Rd. 2.9 4.1 5.8
AZ Canal at 56th St. 2.5 4.5 8.3

AZ Canal - Inlet to 24th Street WTP 2.0 4.0 9.9
AZ Canal - Central Avenue 2.5 4.4 6.3
AZ Canal - Inlet to Deer Valley WTP 2.9 4.1 9.4
AZ Canal - Inlet to Glendale WTP 2.6 3.8 7.9

South South Canal below CAP Cross-connect 3.7 3.9 5.2
and South Canal at Val Vista WTP 2.6 5.0 6.3
Tempe Head of the Tempe Canal 2.8 4.6 7.3
Canals Tempe Canal - Inlet to Tempe's South Plant 2.7 3.5 4.8

Table 4 - Reservoir Samples – January 5, 2010

MIB 
(ng/L)

Lake Pleasant  Eplimnion
Lake Pleasant   Hypolimnion
Verde River @ Beeline 
Bartlett Reservoir Epilimnion <2.0 <2.0 <2.0
Bartlett Reservoir Epi-near dock <2.0 <2.0 <2.0
Bartlett Reservoir Hypolimnion <2.0 <2.0 <2.0
Salt River @ BluePt Bridge 3.6 2.1 3.6
Saguaro Lake Epilimnion 3.6 <2.0 <2.0
Saguaro Lake Epi - Duplicate 4.1 <2.0 <2.0
Saguaro Lake Epi-near dock 3.8 <2.0 <2.0
Saguaro Lake Hypolimnion 3.3 <2.0 <2.0
Lake Havasu
Verde River at Tangle Creek (Nov09) 4.1 3.3 <2.0

Cyclocitral 
(ng/L)

Sample Description Location Geosmin 
(ng/L)
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Organic Matter in Water Treatment Plants 
 

 
 

 
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  - Water Treatment Plants – January 04, 2010
Sample Description DOC 

(mg/L)
UV254 
(1/cm)

SUVA 
(L/mg-m)

TDN DOC 
removal 

(%)
24th Street WTP Inlet 3.36 0.070 2.08 0.51

24th Street WTP Treated 2.01 0.024 1.21 0.44 40

Deer Valley Inlet 3.43 0.071 2.07 0.42

Deer Valley WTP Treated 2.40 0.037 1.55 0.39 30

Val Vista Inlet 3.72 0.076 2.03 0.39

Val Vista WTP Treated –East

Val Vista WTP Treated -West

Union Hills Inlet 2.69 0.039 1.43 0.54

Union Hills Treated 2.24 0.023 1.02 0.47 17

Tempe North Inlet 3.42 0.071 2.09 0.48

Tempe North Plant Treated 2.68 0.036 1.35 0.42 21

Tempe South WTP 3.58 0.073 2.04 0.30

Tempe South Plant Treated 2.23 0.030 1.33 0.25 38

Greenway WTP Inlet 2.40 0.035 1.46 2.96

Greenway WTP Treated 1.89 0.023 1.21 3.29 21

Glendale WTP Inlet 3.38 0.067 1.99 0.53

Glendale WTP Treated 
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Sample Description DOC 
(mg/L)

UV254 
(1/cm)

SUVA 
(L/mg-m) TDN

Waddell Canal 2.69 0.039 1.44 0.55
Union Hills Inlet 2.69 0.039 1.43 0.54
CAP Canal at Cross-connect
Salt River @ Blue Pt Bridge 4.35 0.091 2.08 0.39
Verde River @ Beeline
AZ Canal above CAP Cross-connect 3.73 0.077 2.06 0.40
AZ Canal below CAP Cross-connect 3.68 0.077 2.08 0.51
AZ Canal at Highway 87 3.67 0.077 2.11 0.39
AZ Canal at Pima Rd. 3.69 0.077 2.08 0.39
AZ Canal at 56th St. 3.54 0.072 2.03 0.67
AZ Canal - Inlet to 24th Street WTP 3.36 0.070 2.08 0.44
AZ Canal - Central Avenue 3.44 0.069 1.99 0.46
AZ Canal - Inlet to Deer Valley WTP 3.43 0.071 2.07 0.39
AZ Canal - Inlet to Glendale WTP 3.38 0.067 1.99 0.53
AZ Canal - Inlet to Greenway WTP 2.40 0.035 1.46 2.96
South Canal below CAP Cross-connect 3.70 0.077 2.07 0.42
South Canal at Val Vista WTP 3.72 0.076 2.03 0.39
Head of the Tempe Canal 3.68 0.076 2.07 0.31
Tempe Canal - Inlet to Tempe's South Plant 3.58 0.073 2.04 0.30
Chandler WTP – Inlet

Table 4 - Reservoir Samples –  January 04, 2010
Reservoir sampling will be conducted only monthly. CAP is sampling Lake Pleasant on slightly different days than the other reservoirs.  

Lake Pleasant  (November 2009) Eplimnion 2.82 0.041 1.44 0.42
Lake Pleasant  (November 2009) Hypolimnion 2.85 0.043 1.50 0.41
Verde River @ Beeline
Bartlett Reservoir Epilimnion 2.88 0.062 2.16 0.49
Bartlett Reservoir Epi-near 

dock
Bartlett Reservoir Hypolimnion 3.10 0.064 2.06 0.50
Salt River @ BluePt Bridge 4.35 0.091 2.08 0.39
Saguaro Lake Epilimnion 4.90 0.096 1.96 0.52
Saguaro Lake Epi - 

Duplicate 4.65 0.094 2.01 0.45
Saguaro Lake Epi-near doc

Saguaro Lake Hypolimnion 4.60 0.094 2.05 0.44
Verde River at Tangle Nov-09 0.81 0.018 2.24 0.12
Havasu  Nov-09 2.58 0.041 1.57 0.52

SUVA 
(L/mg-m) TDN

Sample Description Location
DOC 

(mg/L)
UV254
(1/cm)
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Final Report is out 
 

Click here to link to our site where you can download the report 
http://enpub.fulton.asu.edu/pwest/tasteandodor.htm  
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Executive summary 
Taste and odor issues in drinking water can significantly impact customer satisfaction and reduce 
customer confidence in the quality of the water supply. Many of the observed taste and odor 
problems identified in drinking water in central Arizona are attributed to cyanobacteria (blue-green 
algae). Several species of filamentous cyanobacteria (those species whose cells combine to form long 
chains or filaments) are known to release the two most common compounds associated with taste and 
odor events, 2-methylisoborneol (MIB) and geosmin. 
 
This study investigated the link between cyanobacteria abundance and the levels of MIB and 
geosmin present in the water. Three primary, and eight secondary, locations in the Salt River 
watershed and in the Phoenix metropolitan canal system were sampled during the study. 
Cyanobacteria filaments were quantified using two methods: 1) analysis of cells filtered on slides 
using epifluorescence microscopy and 2) automated particle analysis of water samples.  
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Results suggested that there is a correlation between cyanobacteria abundance and MIB 
concentration. There was less evidence to indicate a similar relationship with geosmin production. A 
decline in the cyanobacteria population after a period of bloom activity was followed by a pulse in 
elevated MIB concentration approximately one month later. This relationship was most evident in 
Saguaro Lake, the last impoundment on the Salt River before water enters the water treatment 
facilities in the Phoenix metropolitan area. 
 
We conclude from this feasibility study that it may be possible to provide early warning of taste and 
odor events produced by the compound MIB by monitoring the population abundance of filamentous 
cyanobacteria. This is particularly true for storage reservoirs where the strongest patterns were 
observed. 
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Molecular Characterization and Comparison of Hydrophobic and Amphiphilic Isolates of DOM 

from Lake Pleasant Reservoir, Arizona, by ESI FTICRMS  

GUIXUE SONG,† PAUL K. WESTERHOFF, *,† AARON D. DOTSON,§  

RAJAA MESFIOUI,‡  PATRICK G. HATCHER‡ 

 
Department of Civil, Environmental and Sustainable Engineering, Arizona State University, PO 
Box 5306, Tempe, AZ 85287, United States, Department of Civil and Environmental 
Engineering, University of Colorado at Boulder, Department of Chemistry and Biochemistry, 
Old Dominion University, 4541 Hampton Blvd, Norfolk, VA 23529, United States 
 
Abstract: 

Dissolved organic matter (DOM) was isolated from Lake Pleasant, an off-stream Colorado 
River water reservoir found near the Central Arizona Project Canal in Southwest of United 
States. The DOM was fractionated into organic colloids and fulvic material; the fulvic material 
was further fractionated into so-called hydrophobic acids (HPO-A), hydrophobic neutrals (HPO-
N), amphiphilic acids (AMP-A) and amphiphilic neutrals (AMP-N) according to their 
hydrophobic/hydrophilic and acid/basic characteristics. The four isolates were analyzed and 
compared by ultra-high resolution spray ionization Fourier transform ion cyclotron resonance 
mass spectrometry (ESI-FTICR-MS) in order to elucidate the similarities and dissimilarity of 
organic components at the molecular level. The XAD macroporous resin procedure reduced 
heterogeneousity and complexity of the DOM in some extent. Distinct molecular formulas 
discrepancy is observed in four DOM isolates. HPO-N contained greater molecules than HPO-A, 
1763 versus 971, whereas 990 versus 293 for AMP-N and AMP-A, respectively. The major 
molecules identified in isolates are rich in CHO-containing compounds (ie., carboxylate or 
carboxylic acids). A number of series heteroatoms-containing molecules (N, S and P) are also 
identified, which are mainly in neutrals isolates. Although elemental contents of DOM isolates 
are consistent well with the DOM samples isolated from other fresh waters, significant N, S and 
P-containing molecules were detected and identified. A great amount of S-containing species 
with high signal magnitudes are probably originated from textile surfactants (ie., linear 
alkylbenzenesulfonates, alkylsulfates, alkylethersulfate) and their degradation and transformation 
derivatives through biological processes indicating that anthropogenic input during the water 
transportation or onsite. 
 
 
An example figure is below which shows the range of molecular weight organics present in our 
source waters in Arizona. 
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FIGURE 1. Negative ion mass spectra of (A) HPO-N, (B) HPO-A, (C) AMP-N and (D) AMP-A.  
(add mass spacing in two intensity maxima 14 Da, or C, 12, O 16) 
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