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What algae have been identified with specific odors in your source water?

Algal Type Associated Odor

Asterionella Weedy, spicy, Geranium, musty,fishy, earthy,
vegetable

Synura None, earthy, musty

Anabaena Earthy, musty, swampy, cucumber

Aphanizomenon None, unknown, musty, cucumber

Melosira None, woody, musty

Synura Cucumbers, unknown

Gomphosphaeria Unknown

Oscillatoria Unknown, fishy, earthy

Fragilaria Musty, vegetable

Tribonema Musty

Dinobryon Fishy, chemical

Volvox Chemical

Hydrodictyon Chemical

Ceratium Earthy, musty

Scenedesmus Vegetable, grassy

Stephanodiscus Geranium

Chlamydomonas Musty/Grassy

Cyclotella Geranium

Ankistrodesmus Earthy/musty

Zynedra Earthy/musty

Nostoc None Given

TREATMENT

Describe treatment processes
a. Pretreatment:

coagulants: Check all that apply.
(Percentage of each based on n=32)

Frequency Percent
22 68.8 alum
7 21.9 iron salts
18 56.3 polymer
2 6.3 others (list):

1 3.1 none
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oxidants: Check all that apply.
{Percent Based on n=32)

Frequency Percent
26 81.3 chlorine
28 87.5 chlorine dioxide
5 15.6 chloramines
9 28.1 permanganate
0 0 ozone
0 0 others (list):
1 3.1 none
b. Clarification: Check the appropriate description. (Percent based
on n=31)
Frequency Percent
22 71.0 conventional flocculation, settling
9 27.3 sludge-blanket clarifier
0 0 others (list):
0 0 none
c. Filtration: Check the appropriate filtration method.

(Percent Based on n=32)

Frequency Percent
10 31.3 rapid sand
2 6.3 slow sand
10 31.3 dual media (anthracite and sand)
7 21.6 trimedia (anthracite, sand, garnet)
3 9.4 others (list):
0 0 none
d. Other Pretreatment (Please describe in the space below). (Percent

Based on n=32)

Frequency Percent
6 18.8 Lime
5 15.6 Activated Carbon
2 6.3 copper sulfate
2 6.3 'pH Adjustment
1 3.1 Aeration

Do you use granular activated carbon either as sand replacement or as
post-filter absorbers? Circle yes or no. (Percentage based on n=32)

yes no
Frequency Percent Frequency Percent
7 21.9 1 3.1
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If you answer to 7 was yes, in which mode, sand replacement or post-
(Percentage based on n=32)

filter absorbers? Circl

sand replacement

Frequency  Percent

6 18.7

e one.

post filter absorbers

Frequency

Percent
3.1

CHLORINE DIOXIDE USE

What is the MAJOR purpose for adding chlorine dioxide?

(Percent Based on n=32)

Frequency Percent
6 18.8
21 65.6
1 3.1
3 9.4
1 3.1

odor control

THM-precursor control
preoxidant for manganese and/or iron control
predisinfection

Other (list):

Check only one.

What, if any, is the SECONDARY purpose for adding chlorine dioxide?
Check only one. (Percent Based on n=253)

Frequency Percent
20.0
24.0
20.0
36.0

0

(@ RV IRV, I« V)]

odor control
THM-precursor control
preoxidant for manganese and/or iron control
predisinfection

Other (list):

During what months of the year do you normally add chlorine dioxide?
(Percentage based on n=30)

(Please circle months).

Month Frequenc
January 19
February 20
March 19
April 21
May 22
June 23
July 25
August 26
September 25
October 21
November 20
December 20

y Percent

63.
66.
63.

PN R
NN OWNWIWO W W

Is any other oxidant added to raw water at the same time Cl0, is added?
(Percent Based on n=32)

Circle yes or no below.

yes
Frequency Percent
14 43.8

Frequency

18

no

Percent
56.3
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If you answered yes, which oxidants(s)? Check all that apply. (Percent
Based on n=32)
Frequency Percent
10 31.25 chlorine
7 21.9 Permanganate
2 6.3 other: Specify which:
Equipment for Chlorine Dioxide Generation:
a. Name of manufacturer? (Percent Based on n=32)
Frequency Percent Name of Manufacturer
3 9.4 Burmah Technical Services
1 3.1 Calgon
1 3.1 Cifec
2 6.3 Drew Chemical
1 3.1 Fisher Porter
2 6.3 Fabricated at Treatment Plant
1 3.1 Modern Process
3 9.4 Olin
1 3.1 Oxychlor
11 34.4 Rio Linda
6 18.8 Wallace & Tiernan
b. Date of installation? (Percent Based on n=31)
Frequency Percent Date of Installation
1 3.2 1960
1 3.2 1969
1 3.2 1970
1 3.2 1980
1 3.2 1981
1 3.2 1982
6 19.4 1983
6 19.4 1984
2 6.5 1985
2 6.5 1986
6 19.4 1987
3 9.7 1988
c. Type chlorite feed? Circle one below. (Percent Based on n=32)
liquid dry
Frequency Percent Frequency Percent
28 88.2 4 12.5
d. If liquid, what percentage chlorite?
Frequency Mean SDEV Minimum Value Maximum Value

27 26.20 6.26 10.0 50.0
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c. Is acid added as part of the chlorine dioxide generation
procedure? Circle yes or no. (Percent based on n=31)

yes no
Frequency Percent Frequency Percent
0 0 31 100
14, Operations:
a. Generator efficiency
Frequency Mean SDEV
26 88.6% 13.1%

Frequency determined: (Percent Based on n=19)

Frequency Percent Frequency Determined
2 10.5 Every Four Hours
1 5.3 Every 12 Hours
2 10.5 Twice per week
8 42.1 Weekly
1 5.3 Every two weeks
3 15.8 Monthly
1 5.3 Yearly
1 5.3 Once at Installation
b. Chlorine dioxide application point? (Check all that apply.):
(Percent Based on n=32)
Frequency Percent
13 40.6 1intake
15 46.9 flash mixer
3 9.4 after settling but before filtration
4 12.5 afrer filtration before clear well
0 0 in or after clear well before distribution
2 6.3 other List:

c. Target dosage if applied at single point: (mg/L)

Frequency Mean SDEV Minimum Value Maximum Value
26 1.24 1.18 0.25 6.0
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At what point in the flow train, if any, do you measure chlorine
dioxide to control the dosage? That is, where is your chlorine
dioxide control point, if one is used? (Percent Based on n=26)

Frequency Percent Point in Flow Train
2 7.7 Before Filtration
S 19.2 Clarified Water
2 7.7 Clear Well
1 3.8 Distribution
3 11.5 Effluent
2 7.7 Filtered Effluent
4 15.4 Flash Mixer
3 11.5 Floc Basin
2 7.7 Presedimentation

Target residual concentration desired at control point: mg/L

Frequency Mean SDEV Minimum Value Maximum Value
24 0.46 0.55 0.00 2.00

Type of oxidant residual measured at the control point? (check all
that apply): (Percent Based on n=26)

Frequency Percent
total oxidants 12 46.2
chlorites 11 42.3
chlorine dioxide 19 73.1
chlorates 4 15.4

Analytical Method For Chlorine Dioxide and Chlorite Detection:
Check those that apply. (Percent Based on n=30)

Frequency Percent
17 56.7 DPD
0 0 Leucocrystal violet
4 13.3 Other (list):

14 46.7 Amperometric
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TASTES AND ODORS
16. Taste-and-Odor Complaints:
a. ODORS. Check term used by customers to describe the odors and

circle one number to indicate the frequency of occurrence, ranging from
never (1) to most frequent (5).

€10, In Use
NEVER FREQUENT
DESCRIPTION 1 2 3 4 5

Frequency|Percent |Frequency| Percent|Frequency|Percent |Frequency| Percent |Frequency|Percent
]
1
Antiseptic 23 76.7 4 13.3 1 3.3 1 3.3 0 o] i
Bleach 10 33.3 7 23.3 5 16.7 4 13.3 3 10.0 |
| Cat Urine 17 56.7 1 _3.3 4 13.3 4 13.3 3 10.0 !

] Chlorinous 9 30.0 7 23.3 1 3.3 7 23.3 5 16.7
Chlorox 7 23.3 1" 36.7 S 16.7 2 6.7 4 3.3 |
Cucumber 27 90.0 1 3.3 1 3.3 g 0 o] 0

| Decayed Vegetation 19 63.3 -] 20.0 3 10.0 1 3.3 1] 1]

L Diesel Fuet 15 50.0 5 16.7 -3 20.0 1 3.3 2 6.7

1 Earthy 14 6.7 8 26.7 3 10.0 2 6.7 2 5.7

L Fishy 19 63.3 -] _20.0 4 13.3 g 1] 0 o]
Floral 29 96.7 1] 1] 0 0 0 1] 1] g

| Fragrant 27 90.0 1 3.3 1 3.3 o] 0 0 0

| Gasoline 13 43.3 -] 20.0 7 23.3 1 3.3 2 | 6.7

| Grassy 25 80.0 3 10.0 1 3.3 1 3.3 a ! 9
Kaylike 27 90.0 1 3.3 1] g 1 3.3 g | Q

| Hydrocarbon _23 76.7 A 13.3 2 5.7 o | i 9 )]

| Kerosene 1 36.7 7 23.3 3 10.0 3 | 100 5 16.7

1 Lighter Fluid 23 76.7 4 13.3 1 3.3 b A 3.3 0 Q

| Marshy 22 3.3 [y 13.3 1 3.3 2 6.7 0 0

| Medicinat 13 43.3 10 33. [-) 20.0 1] 1] g o]
Motdy 19 63.3 [-) 20.0 1 3.3 2 5.7 1 3.3

1 Naturai Gas 18 60.0 3 13.3 4 13.3 2 8.7 1 3.3

| Organic_Solvent 23 76.7 4 13.3 1 3.3 1 3.3 0 1
Phenolic 25 83.3 2 6.7 2 6.7 1] 0 o) 9

1 Piq pen 28 93.3 1 3.3 0 0 g o 0 0

| Plastic 22 73.3 4 13.3 2 5.7 1 3.3 o ]

1 Plastic pipe 26 80.0 3 10.0 1 3.3 1 3.3 g o)
Potato 27 90.0 2 6.7 1] 0 4] 0 [¢] 0
Potato 8in 28 93.3 hl 3.3 0 o ] ] o 0 o
Purex 264 80.0 2 6.7 2 6.7 1 3.3 o} 1}
Rubber 25 83.3 2 6.7 1 3.3 1 3.3 0 9

Lseptic 20 66.7 8 200 | 2 6.7 1 3.3 0 0

L Sewage 18 60.0 7 23.3 2 6.7 2 6.7 0 0

Lswamoy 19 63.3 S 16.7 2 6.7 3 10.0 [ 0

| Sweet 27 90.0 1 3.3 1 3.3 0 a Q o

1 Swimming Pool 13 43.3 7 23.3 ) 16.7 2 6.7 2 6.7

| varnish 26 86.7 1 3.3 1 3.3 1 3.3 0 0
Wet Paper 28 93.3 1 3.3 0 0 g 9 0 0
Woody 23 76.7 4 13.3 0 1} 2 6.7 1] 0

* One company stated that this section was not applicable

** Two companies left this section blank
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1
€10, NOT IN USE
NEVER FREQUENT
DESCRIPTION 1 2 3 4 5
Frequency |Percent |Frequency| Percent|frequency|Percent |Frequency| Percent |Frequency|Percent

] Antiseptic 18 60.0 1 3.3 1 3.3 ] 3.3 g Q
1 8leach _6 20.0 2 6.7 -] 20.0 3 13.3 2 6.7
| Cat Uripe _20 £6.7 ] 0 0 1] o] 1] 0 1]
Chlorinous 3 10.0 1 3.3 5 16.7 S 16.7 -] 20.0

| Chtorox S 16.7 4 13.3 -3 20.0 3 10.0 2 | 6.7
| Cucumber 17 56.7 2 6.7 1 3.3 9 0 0 | 0
| Decayed Vegetation 13 43, S 6.7 2 6.7 0 | 9 0 | g
| Diesel Fuel 18 60.0 2 6.7 i 0 i ! ] o { [i
| Earthy S 16.7 -] 20.0 -] 20.0 2 6.7 1 3.3
| Fishy 11 38.7 3 10.0 4 13.3 2 6.7 0 0
Floral 18 60.0 1 3.3 1 3.3 o 0 o} o}
fragrant 20 66.7 ] o] 1] o 0 0 2 0

| Gasoline 18 60.0 2 6.7 0 9 1] 1] 1] 0
1 Grassy 15 50.0 3 10.0 2 6.7 0 g 0 o]
Haylike 19 63.3 1 | 3.3 g g 0 a 0 a

| Hydrocarbon 20 86.7 0 | 0 0 9 o 9 Q 90
1 Kerosene 19 63.3 1 3. ") 9 0 1] o] 0
1 Lighter Fluid 20 66.7 4] 1] g o] Q 0 9 0
| Marshy 14 46.7 5 16.7 1 3.3 0 ! 0 0 0
1| Medicinal 10 33.3 -] 20.0 4 13.3 1] I 0 0 0
Moldy 1 36.7 4 13.3 2 6.7 3 | _10.0 g ! 0
Natural Gas 20 6.7 0 0 0 [} 0 ! [} 0 ] 0

| Organic Solvent 20 66.7 0 9 0 1] o ! ] 0 g
Phenolic 20 6.7 1] (1] Q 9 9 | 0 0 0

| Pig pen 19 63.3 1 3.3 0 0 2 ! 0 0 0
Plastic 20 66.7 1] 1] 1] o] 9 | 0 o} 0
Plastic pipe 17 56.7 3 10.0 g 1] 1] | 9 0 1]
Potato 20 86.7 g Q (1] o} 1] | o] a 0
Potato 8in 20 6.7 ) 0 0 g o g 0 0
Purex 16 53.3 2 6.7 1 3.3 1 3.3 o] 1]
Rubber 20 66.7 g 9 g 0 o} 0 a 0

| Septic 15 50.0 A 13.3 1 3.3 0 ! g 0 s}
| Sewage 11 36.7 -] 20.0 3 10.0 0 | 1] s} 0
| Swampy 11 36.7 5 16.7 2 5.7 2 ! 5.7 1] 0
1 Sweet 17 56.7 3 10.0 0 9 0 ! 0 0 i
| Swimming Pool -] 20.0 4 13.3 7 23.3 2 i 6.7 1 3.3
| varnish 20 66.7 +] 1] 0 0 Q ] 0 o 0
| Wet Paper 20 | 66.7 0 1] 0 0 s ! 0 0 s}
| Woody 18 | 40.0 1 1 3.3 1 L 3.3 1] | 0 0 o]

* Ten companies stated that

* Two companies left this section blank.

circle.

(Percent Based on n=28)

in air only

Frequency Percent

8

28.6

in water only
Frequency

4

Percent

14.3

this section was not applicable

Are the odors in the air, or can they be detected also in a water sample?

in both water and air

Frequency Percent

18

64.3

Please
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c. TASTES. Check terms used by customers to describe the tastes and circle one number
to the frequency of occurrence, ranging from never (1) to most frequent (5).

€105 In Use
NEVER FREQUENT
DESCRIPTION 1 2 3 4 5
Frequency|Percent |Frequency| Percent|Frequency|Percent |Frequency| Percent [Frequency|Percent
Antiseptic 19 70.4 4 14.8 2 7.4 o] g 0 o |
Bleach 10 37.0 7 25.9 4 14.8 2 1 7.4 2 7.4

|_Cat Urine 22 81.5 2 7.4 g 0 ¢} | g 11 3.7
Chlorinous 12 4b. 6 5 18.5 3 11.1 31 11 2 7.6

{ Chlorox _12 b & 5 18.5 -] | 22.2 o ! o 2 | 7.4

| Cucumber 26 83.9 1 3.7 1] o o] a Q o

| Decayed Vegetation 21 77.8 2 7.4 1 3.7 1 3.7 9 9
Diesel Fuel 23 85.2 1 3.7 1] 0 1 3.7 o 0

| Earthy 14 51.9 7 25.9 1 3.7 1 3.7 2 7.4

| _Fishy 18 6.7 (-] 22.2 1 3.7 1] 0 9 ! 0
Floral 25 92.6 i 9 i 0 i g 0_ | 0|

1__Fragrant 325 92.% 1] 0 0 i} 9 o] 0 g

| Gasotine 18 66.7 S 18.5 1 3.7 1 | 3.7 o) o}
Grassy 21 77.8 2 7.4 2 7.6 o | g 0 g
Haylike 26 88.9 1 3.7 0 1] 0 | 0 Q 0
Hydrocarbon 25 92.6 1] 0 1] 1] 1 3.4 0 0|
Kerosene 19 70.4 4 14.8 1 3.7 1| 3.7 [ 0|
Lighter Fluid 23 85.2 1 3.7 1 3.7 o | 1] 0 Q
Marshy 18 66.7 4 14.8 2 7.4 1 | 3.7 0 9
Medicinal 15 S5.6 S 18.5 _ 4 14.8 1 | 3.7 0 0
Moldy 18 66.7 4 14.8 g 1] 3 11.1 o] g

1 _Natural Gas 21 77.8 4 14.8 1] 1] 0 a o} 0

|_Organic_Solvent 22 81. 1 3.7 0 [t} 2 7.4 0 1

L_Phenotic 23 85.2 3 3.7 1 3.7 Q1 0 0 0
Pig pen 25 92.6 o] 0 0 0 g1 o) g 0 1

1 Plastic 19 70.4% 4 14.8 2 7.4 o] 0 2 ! 1]

1 _Plastic pipe 20 74.1 3 11.1 1 3.7 1 3.7 0 | 0
Potato 26 88.9 1 3.7 0 ¢] i 0 0 ! o]

| Potato Bin 26 88.9 1 4 3.7 9 1] o0 | 9 ol 9 !

L_Purex 21 77.8 2 7.4 1 3.7 1 ' 3.7 Q o

|__Rubber 21 77.8 3 1.1 1 3.7 )] 9 o o

I _Septic 20 74,1 3 11.1 o] 1] 2 7.6 9 9

L _Sewage 21 77.8 1 3.7 2 7.4 1 3.7 0 o]

1 Swampy 18 66.7 [ 14.8 1 3.7 2 7.4 a 0
Sweet 22 81.5 2 7.4 1 3.7 o) 9 o) 0|
Swimming Pootl 12 44.4 7 25.9 3 11.1 21 7.4 1 3.7 1
Varnish 26 38.9 1 3.7 0 o] 1] o g 01
Wet Paper 25 92.6 o] g o] 0 Q 0 9 0|

1 woody 21 77.8 _2 7.4 1 3.7 [} )] 1 3.7 |

* Two companies stated that this section was not applicable

* Five companies left this section blank.
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€10, NOT IN USE
NEVER FREQUENT
DESCRIPTION 1 2 3 4 5
Frequency|Percent |[Frequency| Percent|Frequency|Percent |Frequency| Percent |Frequency|Percent

1 _Antiseptic J2 42,9 3 10.7 2 7.1 1] 1] g 0
1 __Bleach 7 25.0 1 _3:6 S 7.9 2 7.1 2 7.1
1_Cat Urine 16 57.1 1 3.6 g 0 1] 9 1] 0
|_Chlorinous 4 16.3 _2 7.1 -] 21.4 1 3.6 3 14.3
Chlorox 7 25.0 2 7.1 5 17.9 1 3.6 2 7.1

1 Cucumber 15 _53.6 1 3.6 1 3.6 9 0 1] h]
Decayed Vegetation 12 42.9 3 10.7 2 _7.1 0 9 o} o]

| Diesel Fuel 18 57.1 g 1] 1 3.6 0 1] 9 1]
|_Earthy [-) 21.4 8 28.6 2 7.1 g o] 1 3.6
9 32.1 ] 17.9 3 10.7 0 1] 0 1]

Floral 16 57.1 1 3.6 1] o] 0 o 0 o}
Fragrant 17 80.7 0 g 1] 1] 0 1] g [1]
Gasoline 15 53.6 2 7.1 9 0 ¢} 2] 0 1]
Grassy_ 12 42.6 A 16.3 1 3.6 o] 1] a 1]

| Haylike 16 57.1 Q Q 1 3.6 0 9 0 9
Hydrocarbon 17 60.7 1] 9 9 g 0 g 0 s}
Kerosene 15 53.6 _2 7.1 1] 1] g | 1] 0 s

L _Lighter Fluid 15 53.6 1 3.6 1 3.6 o0 ! 9 o] Q
L. Marshy 1 39.3 S 17.9 1 3.6 a 0 9 1]
| _Medicinal 10 35.7 3 10.7 -2 7.1 7.1 1] [1]
L_Moidy 9 32.1 6 21.4 1 _3.6 1 3.6 g9 o]
1_Natural Gas 17 0.7 (4] 1] 1] 1] 0 2 Q 0
1_Organic Sofvent 17 60.7 1] (1] 0 9 1] 1] g 0
| Phenolic 17 60.7 1] 0 1] 1] g 0 0 Q
Pig pen 17 $0.7 g o] 1] 0 0 1] 1] o]

L _Plastic 16 57.1 1 3.5 0 a 0 g 0 0
| _Plastic pipe 15 53.6 1 _3.6 1 3.6 9 1] g 0
Potato 17 80.7 1] Q 0 0 g 0 9 )
Potato Bin 17 60.7 1] 0 i} 0 g a g 0

13 46.4 1 3. 3 10.7 1] 0 1] 1]

1 Rubber 17 60.7 0 0 o] 1] 1] g 1] 0
Septic 13 46.4 4 14.3 0 0 g o) 0 g
1__Sewage 13 46.4 3 14.3 0 0 9 g Q 4]
Swampy 9 32.1 [ 21 | 2 7.l g 2 ] 0
14 50.0 1 3.6 1 3.6 1 3.6 3] o)

| Swimming Pool ) 21.4 S 17.9 5 17.9 9 1] 1 3.6
varnish 16 _S57.1 1] 1] 1 3.6 o] o} 0 0
Wet Paper 17 60.7 9 0 8 0 0_ 1 Q 0 1]

| i 50.0 2 7.1 1 3.6 9 1 i i ]

* Eleven companies stated that this section is not applicable

* Four companies left this section blank

e.

Respond to the following questions about detection of odors at your treatment plant.
Are odors detected at the treatment plant? (Percent Based on n=32)
yes no
Frequency Percent Frequency Percent

13 40.6 19 59.4

If the answer to the above was yes, answer the next two questions to better define
where you detect them.
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Are odors detected at the plant in the filter effluent? Circle yes or no below.
(Percent based on n=18)

yes no
Frequency Percent Frequency Percent
9 50.0 9 50.0

Are odors detected at the plant in the clearwell? Circle yes or no below. (Percent
Based on n=18)

yes no
Frequency Percent Frequency Percent
12 66.7 6 33.3

Average weekly number of customer complaints about tastes and odors:

At times when Cl0, is being added:

Frequency  MEAN SDEV Minimum Value Maximum Value
28 5.34 7.87 0 35

At times when Cl0, is not being added:
Frequency  MEAN SDEV Minimum Value Maximum Value
20 2.95 6.61 0 30
Location of complaints in the distribution system: Check all that apply. (Percent

Based on n=30)

Frequency Percent

13 43.3 at points distant from the treatment plant

8 26.7 near the treatment plant

22 73.3 1isolated customers throughout the system

4 13.3 near transmission mains

13 43.3 in areas near dead ends

6 20.0 neighboring homes in one or more areas of the system
18 60.0 no consistent pattern

What. time of days are most éomplaints received? (Percent Based on n=32)

Frequency Percent

27 90.0 Throughout the day
4 13.3 Morning

3 10.0 Afternoon

2 6.7 Night

Do the customer complaints seem to increase when the chlorine dioxide dosage exceeds
some particular level? Circle yes or no below. (Percent Based on n=29)

yes no
Frequency Percent Frequency Percent
10 34.5 - 19 65.5
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If your answer was "yes", above what dosage do complaints seem to increase?

Frequency  MEAN SDEV Minimum Value Maximum Value
10 1.5 0.95 0.10 3.0

Are the T & O worse during periods of high rainfall? Circle yes or no below.
(Percent based on n=28)

yes no
Frequency Percent Frequency Percent
10 35.7 18 64.3

Does the frequency of complaints seem to be related to your plant production level?
Circle yes or no below. (Percent Based on n=30)

yes no
Frequency Percent Frequency Percent
10.3 26 89.7

If "yes:", are complaints more numerous with increased or decreased production?
Circle one. (Percent Based on n=3)

with increased production with decreased production
Frequency Percent Frequency Percent
100 0 0

To your knowledge, had any complaining customers recently installed new carpet?
Circle yes or no below. (Percent Based on n=30)

yes no
Frequency Percent Frequency Percent
17 60.7 11 39.3

List the approximate percentage of the total number of complaining customers who had
new carpet.

Frequency  MEAN SDEV Minimum Value Maximum Value
15 46.0 36.2 1.0 100.0

To your knowledge, had any complaining customers recently redecorated or painted
their homes? Circle yes or no below. (Percent Based on n=29)

yes no
Frequency Percent Frequency Percent
10 37.0 17 63.0
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0. List the approximate percentage of the total number of complaining customers who had
redecorated or painted.
Frequency  MEAN SDEV Minimum Value Maximum Value
8 40.6 30.3 5.0 100.0
P- Are the T & O detected in cold or hot water, or both? Circle one below. (Percent
Based on n=30)
Frequency Percent
cold 8 26.7
hot 0 0
both hot and cold 23 76.7
q. In what area(s) of the homes are the odors most often reported? Check the ones that
apply. (Percent Based on n=32)
Frequency Percent
22 73.3 1in the bathroom
7 23.3 in the laundry room
26 86.7 1in the kitchen
2 6.7 other (please list)
16. What analytical techniques do you use to quantify tastes and odors? (Percent Based
on n=31)
Frequency Percent
22 75.9 threshold odor number (TON)
0 0 flavor profile analysis (EPA)
2 6.9 gas chromatographic identification of odor compounds
4 13.8 other (describe)
17. In your opinion, what factors contribute to the development of tastes and odors in
your system?
18. Name of Respondent:

Name of Treatment Plant:

Address of Treatment Plant:
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States of Treatment Plants Represented in This Survey:

Frequency Percent STATE

AL
CT
DE
IL
IN
KS
KY
NJ
NV
NY
OH
PA
RI
sC
N
jod
VA
wv

=
WWOAWAWRNUAWRAWW®Y O WWW

HERNEPNE SN WR e
FPERWRWHEWLRWRWRF W

Telephone No.

Hours spent filling out this form:

Frequency Mean SDEV Minimum Value Maximum Value
27 1.82 1.20 0.25 5.5

PLEASE PROVIDE A SCHEMATIC DIAGRAM OF YOUR PLANT SHOWING POINTS
OF CHEMICAL ADDITION IF ONE IS AVAILABLE.

THANK YOU FOR YOUR COOPERATION



APPENDIX D

SURVEY STATISTICS

198



199

Appendix D Table 1. Correlations of Classes of Odors with Raw

Water Quality Parameters when Chlorine
Dioxide was In Use. Pearson's r Values are
Listed Followed by P-values in Parentheses

below the Correlation.

CLASSES “ COLOR TURBIDITY pH ODOR
UNITS
Disinfectant 0.52159 -0.00899 | -0.42432 | 0.23851
(0.0053) (0.9638) (0.0244) | (0.2406)
Hydrocarbon 0.24830 0.05411 -0.18550 | 0.06604
(0.2117) (0.7854) (0.3446) | (0.7486)
Vegetation 0.23154 0.16578 -0.18844 | -0.00425
(0.2452) (0.3992) (0.3364) | (0.9836)
Musty 0.34773 0.07590 -0.27454 | 0.14177
(0.0755) (0.7011) (0.1574) | (0.4897)
Rotten 0.43515 0.07546 -0.37237 | 0.03612
(0.0233) (0.7027) (0.0510) | (0.8609)
Pleasant 0.09767 0.02690 -0.08898 | =0.03027
(0.6279) (0.8919) (0.6525) | (0.8833)
cat Urine -0.01434 | 0.00470 -0.06083 | 0.11404
(0.9434) (0.9811) (0.7585) | (0.5791)
— — — — =l
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Appendix D Table 2. Correlations of Classes of Odors with Raw
Water Quality Parameters when Chlorine
Dioxide was Not In Use. Pearson's r Values
are Listed Followed by P-values in
Parentheses below the Correlation.

CLASSES N COLOR TURBIDITY pH ODOR
UNITS
Disinfectant 0.03176 0.03266 0.11256 | 0.28899
(0.8750) (0.8690) (0.5685) | (0.1522)
Hydrocarbon 0.04931 -0.01070 | -0.02116 | 0.31783
(0.8070) (0.9569) (0.9149) | (0.1136)
Vegetation 0.04750 -0.04818 | 0.02111 | 0.34194
(0.8140) (0.8077) (0.9151) | (0.0873)
Musty 0.21386 -0.11162 | -0.14281 | 0.22991
(0.2841) (0.5717) (0.4685) | (0.2585)
Rotten 0.22712 -0.04729 | -0.16370 | 0.22358
(0.2546) (0.8111) (0.4070) | (0.2722)
Pleasant 0.06000 -0.05659 | -0.00332 | 0.34245
(0.7662) (0.7749) (0.9866) | (0.0868)
cat Urine 0.06836 -0.03988 | -0.04446 | 0.30135
(0.7348) (0.8403) (0.8223) | (0.1346)
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3. Correlations of Classes of Tastes with Raw
Water Quality Parameters when Chlorine
Dioxide was In Use. Pearson's r Values are
Listed Followed by P-values in Parentheses
below the Correlation.

CLASSES COLOR TURBIDITY pH ODOR
UNITS
Disinfectant 0.13925 -0.26741 -0.00869 | -0.09422
(0.5164) (0.1963) (0.9671) | (0.6689)
Hydrocarbon 0.18984 -0.31277 -0.17472 | -0.07088
(0.3743) (0.1279) (0.4035) | (0.7479)
Vegetation 0.17794 -0.46659 -0.11462 | -0.14764
(0.4055) (0.0187) (0.5854) | (0.5014)
Musty 0.06452 -0.23073 -0.00001 | -0.05291
(0.7646) (0.2672) (1.0000) | (0.8105)
Rotten 0.23192 -0.26514 -0.15482 | -0.19854
(0.2755) (0.2002) (0.4599) | (0.3638)
Pleasant 0.18890 -0.50709 -0.17404 | -0.16679
(0.3767) (0.0097) (0.4054) | (0.4469)
Cat Urine 0.00894 -0.35187 -0.00116 | 0.13315
(0.9669) (0.0845) (0.9956) | (0.5447)
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Appendix D Table 4. Correlations of Classes of Tastes with Raw
Water Quality Parameters when Chlorine
Dioxide was Not In Use. Pearson's r
Values are Listed Followed by P-values in
Parentheses below the Correlation.

CLASSES COLOR TURBIDITY pH ODOR
UNITS
Disinfectant 0.02411 -0.23299 | 0.07214 | 0.32102
(0.9089) (0.2520) (0.7262) | (0.1261)
Hydrocarbon 0.19003 -0.35475 | -0.18135 | 0.14982
(0.3629) (0.0754) (0.3753) | (0.4847)
Vegetation 0.25850 -0.35328 | -0.19175 | 0.14584
(0.2122) (0.0767) (0.3480) | (0.4965)
Musty 0.28701 -0.33952 | -0.24148 | 0.17885
(0.1642) (0.0897) (0.2347) | (0.4030)
Rotten 0.27426 -0.31430 | -0.22852 | 0.17363
(0.1846) (0.1179) (0.2615) | (0.4171)
Pleasant 0.37317 -0.36372 | -0.33205 | 0.11094
(0.0662) (0.0678) (0.0975) | (0.6058)
Cat Urine 0.17094 -0.36632 | -0.11961 | 0.15797
(0.4140) (0.0657) (0.5606) | (0.4610)
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Correlations of Classes of Odors with
Finished Water Quality Parameters
when Chlorine Dioxide was In Use.
Pearson's r Values are Listed
Followed by P-values in Parentheses
below the Correlation.

x
CLASSES pH Odor Free Combined
Chlorine Chlorine
Disinfectant -0.46957 | 0.02062 -0.10973 | -0.22364
(0.0117) | (0.9203) | (0.5783) | (0.2526)
Hydrocarbon -0.24251 | -0.14288 | 0.08154 -0.28755
(0.2137) | (0.4862) | (0.6800) | (0.1379)
Vegetation -0.08921 | 0.0799%94 -0.33910 | 0.06367
(0.6517) | (0.6979) | (0.0775) | (0.7476)
Musty -0.29733 | 0.10066 -0.16128 | -0.00734
(0.1244) | (0.6247) | (0.4123) | (0.9704)
Rotten -0.28439 | 0.00515 ~0.24548 | -0.02662
(0.1424) | (0.9801) | (0.2080) | (0.8930)
Pleasant -0.01141 | 0.02681 -0.01763 | -0.07224
(0.9541) | (0.8965) | (0.9290) | (0.7149)
Cat Urine -0.00557 | -0.03810 | 0.35468 -0.04995
(0.9776) | (0.8534) | (0.0640) | (0.8007)
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Correlations of Classes of Odors with
Finished Water Quality Parameters
when Chlorine Dioxide was In Use.
Pearson's r Values are Listed
Followed by P-values in Parentheses
below the Correlation.

Appendix D Table 5B.

CLASSES Chlorine | Chlorite
Dioxide
Disinfectant | 0.04186 |-0.07733
(0.8358) | (0.6957)
Hydrocarbon 0.00046 -0.03261
(0.9982) (0.8691)
Vegetation -0.04585 | 0.26247
(0.8203) | (0.1772)
Musty =-0.02303 | 0.19140
(0.9092) | (0.3292)
Rotten -0.04488 | 0.19725
(0.8241) | (0.3144)
Pleasant -0.24338 | -0.03165
(0.2212) | (0.8730)
Cat Urine 0.07779 0.06791
(0.6998) | (0.7313)
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Appendix D Table 6. Correlations of Classes of Odors with

Finished Water Quality Parameters when
Chlorine Dioxide was Not In Use. Pearson's
r Values are Listed Followed by P-values
in Parentheses below the Correlation.

CLASSES pH Odor Free Combined
Chlorine Chlorine
Disinfectant -0.36448 0.17826 0.24902 -0.16651
(0.0565) (0.3836) (0.2013) | (0.3971)
Hydrocarbon -0.26288 0.20273 0.29235 -0.04306
(0.1765) (0.3206) (0.1311) | (0.8277)
Vegetation -0.27488 0.26054 0.18575 -0.03971
(0.1569) (0.1986) (0.3440) | (0.8410)
Musty -0.34821 0.19607 0.31050 -0.11201
(0.0694) - | (0.3371) (0.1078) | (0.5704)
Rotten -0.33695 0.10118 0.13356 -0.09560
(0.0795) (0.6228) (0.4980) | (0.6285)
Pleasant -0.27123 0.21695 0.20593 -0.03177
(0.1627) (0.2871) (0.2931) | (0.8725)
Cat Urine -0.25720 0.22584 0.29521 -0.03473
(0.1864) (0.2673) (0.1272) | (0.8607)
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Correlations of Classes of Tastes
with Finished Water Quality
Parameters when Chlorine Dioxide was
In Use. Pearson's r Values are
Listed Followed by P-values 1in
Parentheses below the Correlation.

CLASSES pH Oodor Free Combined
Chlorine Chlorine
Disinfectant ~0.21952 | 0.07235 -0.05867 | -0.25458
(0.2917) | (0.7429) | (0.7806) | (0.2194)
Hydrocarbon -0.20701 | 0.12746 0.01130 -0.17227
(0.3208) | (0.5622) | (0.9573) | (0.4103)
Vegetation -0.11097 | 0.23951 -0.13088 | -0.26726
(0.5975) | (0.2710) | (0.5329) | (0.1965)
Musty -0.09667 | 0.28583 -0.13118 | -0.01367
(0.6457) | (0.1861) | (0.5319) | (0.9483)
Rotten -0.19776 | 0.15005 -0.15842 | -0.06547
(0.3433) | (0.4944) | (0.4495) | (0.7559)
Pleasant -0.10726 | 0.17258 -0.15575 | -0.13614
(0.6098) | (0.4310) | (0.4572) | (0.5164)
Cat Urine -0.00617 | 0.31181 0.17291 -0.09035
(0.9766) | (0.1475) | (0.4085) | (0.6676)
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Appendix D Table 7B. Correlations of Classes of Tastes
with Finished Water Quality
Parameters when Chlorine Dioxide was
In Use. Pearson's r Values are
in
Correlation.

Listed Followed by P-values
Parentheses below the

CLASSES Chlorine | Chlorite
Dioxide
Disinfectant 0.11614 0.11349
(0.5889) | (0.5891)
Hydrocarbon -0.18722 | -0.00270
(0.3810) | (0.9898)
Vegetation 0.01073 0.19100
(0.9603) (0.3604)
Musty 0.06045 0.29201
(0.7790) | (0.1567)
Rotten -0.04136 | 0.10464
(0.8478) | (0.6186)
Pleasant 0.03939 0.10342
(0.8550) | (0.6228)
Cat Urine 0.18855 0.41585
(0.3776) | (0.0387)
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Appendix D Table 8. Correlations of Classes of Tastes with
Finished Water Quality Parameters when
Chlorine Dioxide was Not In Use. Pearson's
r Values are Listed Followed by P-values
in Parentheses below the Correlation.

B —
CLASSES pPH odor Free Combined
Chlorine Chlorine
Disinfectant -0.35677 0.26655 0.24767 -0.13031
(0.0736) (0.2080) (0.2225) | (0.5258)
Hydrocarbon -0.28128 0.25150 0.23424 ~0.14875
(0.1639) (0.2358) (0.2494) | (0.4683)
Vegetation -0.33975 0.26314 0.13839 -0.18468
(0.0895) (0.2141) (0.5002) | (0.3664)
Musty -0.36524 0.23892 0.22736 -0.17769
(0.0665) (0.2609) (0.2640) | (0.3852)
Rotten -0.41291 0.12947 0.24051 -0.16671
(0.0360) (0.5465) (0.2366) | (0.4157)
Pleasant -0.39413 0.15892 0.12178 =-0.17006
(0.0463) (0.4582) (0.5534) | (0.4062)
Cat Urine =-0.31453 0.29083 0.26906 -0.15000
(0.1176) (0.1680) (0.1838) | (0.4646)




Appendix D Table 9. Correlations
and-0Odors
Chlorine Dioxide.
Listed Followed by
Parentheses below the Correlations.

are
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with

of
the

Classes
Target
Pearson's

CLASSES ODORS TASTES
Disinfectant -0.02130 | -0.02646
(0.8782) | (0.9069)

Hydrocarbon -0.07792 | 0.04879
(0.7112) | (0.8293)

Vegetation 0.01318 -0.04703
(0.9502) | (0.8354)
Musty 0.23056 -0.03251
(0.2675) | (0.8858)

Rotten 0.36491 0.23888
(0.0729) | (0.2843)

Pleasant -0.08349 | 0.01827
(0.6915) | (0.9357)

Cat Urine -0.21063 | -0.14191
(0.3122) | (0.5287)

I —— —————— —

Tastes-

r Values
P-values
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Correlations of Cat Urine,
Chlorinous, and Kerosene Odors with
the Point of Application in the Water
Treatment Plant. Pearson's r Values
are Listed Followed by P-Values in
Parentheses Below the Correlation.

———————e———
POINT OF CAT URINE CHLORINOUS KEROSENE

APPLICATION

Intake -0.27922 -0.00827 -0.17025
(0.1351) (0.9654) (0.3684)

Flash Mixer 0.10853 -0.09747 0.09752
(0.5681) (0.6084) (0.6082)

After Settling -0.07837 0.14858 -0.13901

but befor (0.6806) (0.4333) (0.4638)

Filtration

After Filtration -0.07126 -0.08344 0.10223

but before (0.7083) (0.6611) (0.5909)

Clearwell

In or After 0.00000 0.00000 0.00000

Clearwell but (1.0000) (1.0000) (1.0000)

before

Distribution

‘Other 0.33703 0.30865 -0.05573
(0.0686) (0.0970) (0.7699)
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Correlations of Cat Urine,
Chlorinous, and Kerosene Tastes with
the Point of Application in the Water
Treatment Plant. Pearson's r Values
are Listed Followed by P-Values in
Parentheses Below the Correlation.

POINT OF CAT URINE CHLORINOUS KEROSENE

APPLICATION

Intake -0.13980 -0.03848 -0.00296
(0.4868) (0.8489) (0.9883)

Flash Mixer 0.07856 -0.02703 0.28202
(0.6969) (0.8935) (0.1541)

After Settling -0.26764 -0.20628 -0.31895

but befor (0.1771) (0.3019) (0.1049)

Filtration

After Filtration -0.02676 0.18050 -0.06934

but before (0.8946) (0.3676) (0.7311)

Clearwell

In or After 0.00000 0.00000 0.00000

Clearwell but (1.0000) (1.0000) (1.0000)

before

Distribution

Other 0.55670 0.48477 -0.05547
(0.0026) (0.0104) (0.7835) |
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Chi Square Comparison to Determine if
the Final Disinfectant (chlorine
versus chloramine) was independent of
Kerosene, Chlorinous, and Cat Urine
Tastes-and-Odors when Chlorine
Dioxide was In Use. Chi Square
Values are Listed Followed by P-
Values in Parentheses.

DESCRIPTION ODORS TASTES

FI

L

Kerosene 1.059 0.489
(0.901) | (0.783)

Chlorinous 2.709 2.200
(0.608) | (0.699)

Cat Urine 1.791 0.220

| (0.774) | (0.896)
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Chi Square Comparison to Determine if
the Final Disinfectant (chlorine
versus chloramine) was independent of
Kerosene, Chlorinous, and Cat Urine
Tastes-and-Odors when Chlorine
Dioxide was Not In Use. Chi Square
Values are Listed Followed by P-
Values in Parentheses.

DESCRIPTION ODORS TASTES
Kerosene 0.247 0.327
(0.619) (0.568)
Chlorinous 4.169 2.068
(0.384) (0.723)
Cat Urine 0.000 0.152
(1.000) (0.696)
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Appendix D Table 14. Sum of the Ranks for the Wilcoxon
Paired-Test of the Odors. The value
of N was the Number of Ranked

Differences.
Antiseptic Moldy
Bleach 13 [ 37.5 | 44 Natural 7 0 28
Gas
Cat Urine 11 | 0 66 Organic 5 0 15
Solvent |
Chlorinous 10 | 36.5 | 18.5 Phenolic | 3 0 6
Chlorox 11 | 34 32 llPig Pen * *
Cucumber 4 6.5 | 3.5 'f;lastic 3 0 6
Decayed 5 7.5 7.5 Plastic 3 3 3
Vegetation Pipe
Diesel Fuel |9 0 45 "Potato 1 0 1
Earthy 9 38 7 Pqtato * *
Bin
Fishy 6 21 0 lPurex 5 8 9
Floral 2 3 0 lRubber 3 0 6
Fragrant 1 0 1 ISeptic 4 4 6
Gasoline 11 | O 66 ISewage 9 27 18
Grassy 4 4 0 Swampy 8 29 7
Haylike 1 1 0 Sweet 4 7.5 | 2.5
Hydrocarbon | 5 0 15 Swimming | 10 | 41 14
Pool
Kerosene 11 | O 66 Varnish 3 0 6
Lighter 5 0 15 Wet 1 0 1
Fluid Paper
Marshy 6 18 3 Woody 3 0 6
Medicinal 4 2 8

* The level of intensity reported by the companies was
the same when chlorine dioxide was on or off at the
water treatment plant, therefore, no significant
differences were observed.
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Sum of the Ranks for the Wilcoxon
Paired-Test of the Tastes. The
Value of N was the Number of
Ranked Differences.

Appendix D Table 15.

[

Antiseptic

Bleach 5 15 Natural 6
Gas

Cat Urine 4 2 8 Organic 2 0 3
Solvent

Chlorinous 8 29 7 Phenolic | 1 0 1

Chlorox 7 19 9 IlPig Pen * *

Cucumber 2 3 0 Plastic 2 0 3

Decayed 3 6 0 Plastic 3 2 4

Vegetation Pipe

Diesel Fuel | 3 2 4 AWIPotato * *

Earthy 8 25 11 Potato * *
Bin

Fishy 7 24.5 | 3.5 Purex 3 4.5 | 1.5

Floral 1 1 0 Rubber 3 0 6

Fragrant * * Septic 2 1 2

Gasoline 5 0 15 Sewage 3 4 2

Grassy 2 3 0 Swampy 4 10 0

Haylike 1 1 0 Sweet 4 8 2

Hydrocarbon * * Swimming | 5 12 3
Pool

Kerosene 0 6 Varnish 2 1.5 | 1.5

Lighter 3 3 3 Wet * *

Fluid Paper

Marshy 5 8.5 6.5 lIWoody 2 2 1

Medicinal 6 17 4 "

%* The level of intensity reported by the companies was

the same when chlorine dioxide was on or off at the

water treatment plant, therefore, no significant
differences were observed.
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Appendix E Table 1. Concentration of Chloride Determined by
Ion Chromatography at two PAC-Contact
Times. Chlorite was Contacted with
Different Concentrations of PAC for 15
minutes and 30 minutes in Milli-Q Water.
Chlorite and Chlorate Concentrations are
Listed in the Text as Tables 20 and 21
Respectively.

Chloride Concentration, mg/L,
PAC at Two PAC-Contact Times
15 minutes

(mg/L) 30 minutes

0 0.00 WI 0.00
5 0.00 1.03
L

10 0.32 0.89
20 0.80 I 1.29
30 1.04 1.12
40 1.25 1.60
50 1.68 2.73
100 3.28 ; 3.45




Appendix E Table 2. Concentration of Chlorite Determined by
Amperometric Titration and Chloride and
Chlorate Determined by Ion Chromatography
after Seven Days of Contact with Various
PAC Concentrations in Distilled Water.

218

The concentration of Chlorate
approximate.
F[ — ——
Concentration, mg/L
PAC ) -
(mg/L) Chlorite Chlorate Chloride |
F= —
0 12.82 5.74 5.90
5 8.31 6.90 7.53
10 8.54 5.72 7.48
20 3.46 7.09 10.15
25 1.89 7.75 10.44
30 1.11 7.77 11.41
35 0.39 7.94 11.76
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Appendix E Table 3. Concentration of Chloride Determined by
Ion Chromatography. Chlorite was
Contacted with PAC (50 mg/L) in Milli-Q
water for 48 Hours in a Batch Reactor.
Chlorite and Chlorate COncentrations are
Listed in the Text as Tables 22 and 23
Resepectively.

(ggﬁﬁi, Chlorid?
Concentration,

mg/L

0.75 —|| 2.85
1 2.87
1.5 3.38
2 3.73
3 4.39
4 4.87
8 5.76
16 6.57
24 6.98
36 7.18
48 7;§2
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Chlorite Removal in Laboratory-Constituted
Water for the Control Experiments. Three
Different Runs were Conducted, and
Chlorite (mg/L) was Monitored Dby
Amperometric Titration.

Time ’
(Hours)

o

0.25 1.55 1.60 1.59

0.50 1.56 1.56 1.58
1 1.55 1.60 1.59
2 1.50 1.60 1.58
3 1.56 1.58 1.58
4 1.54 1.57 1.58
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Chlorite Removal in Laboratory-Constituted
Water by Alum. Three Different Runs were
Conducted, and Chlorite (mg/L) was
Monitored by Amperometric Titration.

l Time ’ Run 1 Run 2 Run 3
(Hours)

0 1.60 1.60 1.58

0.25 1.56 1.56 1.53
0.50 1.50 1.51 1.53

1 1.52 1.56 1.54

2 1.53 1.52 1.55

3 1.52 1.52 1.52

4 1.55 1.24 1.52
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Appendix E Table 6. Chlorite Removal in Laboratory-Constituted

Water by PAC (10 mg/L). Three Different
Runs were Conducted, and Chlorite (mg/L)
was Monitored by Amperometric Titration.

‘ Time Run 1 Run 2 Run 3
(Hours)

0 1.70 1.70 1.68

0.25 1.56 1.58 1.61
0.50 1.54 1.52 1.57

1 1.51 1.53 1.53

2 1.44 1.42 1.44

3 1.42 1.47 1.44

L 4 1.38 [ 1.43 1.40
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Appendix E Table 7. Chlorite Removal in Laboratory-Constituted

Water by PAC (50 mg/L). Three Different
Runs were Conducted, and Chlorite (mg/L)
was Monitored by Amperometric Titration.

‘ Time l Run 1 Run 2 Run 3
(Hours)

0 1.70 1.70 1.70

0.25 1.35 1.25 1.29
0.50 1.24 1.19 1.14

1 1.00 0.93 0.98

2 0.82 0.80 0.76

3 0.73 0.62 0.66

4 I 0.66 0.56 0.62
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Chlorite Removal in Laboratory-Constituted
Water by Alum and PAC (10 mg/L). Three
Different Runs were Conducted, and
Chlorite (mg/L) was Monitored Dby
Amperometric Titration.

Time Run 1 Run 2 Run 3
‘ (Hours) ' ’

0 1.67 1.68 1.66

0.25 1.49 1.48 1.51

0.50 1.44 1.45 1.44

1 1.38 1.41 1.37

2 1.30 1.35 1.29

3 1.32 1.36 1.28

4 1.25 1.36 1.28
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Appendix E Table 9. Chlorite Removal in Laboratory-Constituted
Water by Alum and PAC (50 mg/L). Three
Different Runs were Conducted, and
Chlorite (mg/L) was Monitored by
Amperometric Titration.

(Hours)
0.25 0.92 0.97 0.89
0.50 0.75 0.78 0.70
1 0.74 0.63 0.62
2 0.42 0.45 0.34
3 0.36 0.37 0.30
4 =i 0.32 0.45 0.28
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Appendix E Table 10. Chlorite Removal in Po River Water
Preoxidized by Chlorine Dioxide in
the Control Experiment. Three
Different Runs were Conducted;
Chlorite (mg/L) and Chlorine Dioxide
(mg/L) were Monitored by Amperometric
Titration.

Contact
Time — ‘
(Hours) Clo, clo,
Demand
Free
Distilled 0.12 8.30 0.08 7.91 0.21 7.77
Water 30
Seconds
Contact
Po River
Immediate
Dose 30 2.43 4.93 2.18 5.63 2.08 4.04
Seconds
Contact
Po River
After 30
Minutes
Contact, 3.32 3.28 3.07 3.03 3.33 2.25
Also Time
Zero of
Floc
Period
0.25 3.62 2.13 3.47 2.01 3.57 1.55
0.50 4.04 1.29 3.78 1.31 3.83 1.26
1 4.26 0.53 4.10 0.68 3.89 0.26
2 4.59 0.00 4.27 0.17 4.66 0.00
3 4.29 0.04 4.16 0.07 4.21 0.00
4 4.59 0.00 4.33 0.10 4.21 __2;£1__




227

Appendix E Table 11. Chlorite Removal in Po River Water
Preoxidized by Chlorine Dioxide
by Alum. Three Different Runs were
Conducted; Chlorite (mg/L) and
Chlorine Dioxide (mg/L) were
Monitored by Amperometric Titration.

Contact
Time
(Hours)

Demand
Free

Distilled 0.28 6.57 0.11 6.14 0.09 7.22
Water 30
Seconds
Contact

Po River
Immediate
Dose 30 2.13 4.47 2.45 3.27 2.66 4.34
Seconds
Contact

Po River
After 30
Minutes
Contact, 3.05 2.39 3.10 1.65 3.03 1.87
Also Time
Zero of
Floc
Period

0.25 2.78 0.51 2.80 0.68 2.70 0.29
0.50 3.06 0.33 2.82 0.51 2.68 0.34
3.40 0.00 3.12 0.00 2.96 0.03
3.23 0.05 3.11 0.00 2.86 0.15
2.98 0.03 2.97 0.03 2.89 0.00

3.14 0.11 2.89 0.02 2.90 0.00

1
2
3

SR SR
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Chlorite Removal in Po River Water
Preoxidized by Chlorine Dioxide
by PAC (50 mg/L). Three Different
Runs were Conducted; Chlorite (mg/L)
and Chlorine Dioxide (mg/L) were
Monitored by Amperometric Titration.

Contact
Time
(Hours)

Demand
Free
Distilled
Water 30
Seconds
Contact

Po River
Immediate
Dose 30
Seconds
Contact

Po River
After 30
Minutes
Contact,
Also Time
Zero of
Floc
Period

0.25

1.

3.00 t 3.15 0.12

0.50

3.19

0.50

2.70 3.64 0.00

1

3.65

0.01 t t

3.04 0.00

3.36

0.00

2.71 2.84 0.05

3.16

0.15

2.49 2.76 0.16

2
3
4

3.69

1-

0.06

2.35 2.62 0.01

Sample Lost Due to Error
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Contact
Time
{Hours)

Demand
Free
Distilled
Water 30
Seconds
Contact
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Chlorite Removal in Po River Water

Preoxidized by Chlorine Dioxide
by Alum and PAC (50 mg/L). Three
Different Runs were Conducted;

Chlorite (mg/L) and Chlorine Dioxide
(mg/L) were Monitored by Amperometric
Titration.

Po River
Immediate
Dose 30
Seconds
Contact

Po River
After 30
Minutes
Contact,
Also Time
Zero of
Floc
Period

0.25

2.86

0.00

2.53

0.10

0.50

2.18

0.01

2.13

0.00

2.67

0.00

2.00

0.00

1.93

0.00

2.53

0.00

1.81

0.00

1.85

0.00

2.15

0.22

1.71

0.00

1.83

0.005

2.29

0.03.

T

s jw (v [k

Sample Lost Due to Error

1.67

0.00

1.77

0.00

2.10

0.02
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Appendix E Table 14. Effluent Concentration of Chlorite for
Both Laboratory-Constituted Water and
Mattaponi River Water from a Simulated
Floc-Blanket Clarifier. Mean Chlorite
Feed Concentration was 9.58 mg/L.

Effluent Chlorite Concentration, mg/L, from a
Simulated Floc-Blanket Clarifier
RS AR

Laboratory Mattaponi
Time Constituted River Water
(Hours) Water
.1 ... 1 ... |
Q 0.12 0.00
1 0,08 0,08
2 0.08 0.08
3 F 0.08 0.11
4 0,08 *
5 0.11 0.13
6 0.10 0.10
yJ " 0.11 0.11
8 II 0,09 0.12
9 || 0.07 0,12
10 0.08 0.17
11 I 0.26 0,26
12 l 0.08 0,26
13 0.08 0,35
14 0.08 0.59
15 0.09 0,28
16 0.08 0,38
17 0.10 0,40
18 0.33 0.78
19 0.10 1.17
20 0.10 1.93
21 ’ 0.21 1.28
22 0.26 1.14
23 || 0.15 0.98
27 2. .47

* Sample Lost Due to Error
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