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System Overview

- 23 Unit Wells

< Average Pumpingz 30 MGD
«  Max Dayz 54.8 Mgal (6/24/05)

. 31 Reservolirs

= 5 Water Towers
x 25 Mgal Storage
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10 Pressure Zones
. Qver 840 Miles of Mains
- 65,000 Service Connections
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MADISON WATER UTILITY
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Water Quality
- e

Alkalinity (CaCG) (mall)
Hardness (CaC%) (mg/1) 284 350 489 349
pH Lab s.u. 7.4 7.6 7.8 7.8
Total Solids (mg/1) 277 376 675 277
Calcium (mgl/l) 57 70 105 78
Chloride (mgll) 1.6 12 103 2.5
Iron (mg/l) <0.001 0.03 0.63 0.39*
Magnesium (mgll) 34 41 55 37
Manganese (ug/l) <0.20 14 55 180*
Sodium (mg/1) 2.3 6.6 35 3.0
Sulfate (mg/1) 3.6 17 57 4.7
Arsenic (ug/) 10 <0.20 0.30 0.69 0.32
Lead (ugll) 15 <0.20 <0.20 0.54 <0.20
Nitrate (mg/l) 10 <0.12 0.46 3.9 0.25
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Iron and Manganese
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Standards & Health Guidelines

lron 7

x Stains laundry and plumbing fixtures
x Promotes growth of iron-oxidizing bacteria
< Secondary standard! z 0.3 mg/LL*

Manganesez

x Causes staining and colored water

x Scale concentrates metals (lead, arsenic, etc.)

x Secondary standard! z 50 pg/L*

« Lifetime Health Advisory Level z 300 pg/L (healthy persons)

x 10-day Advisary,Lievell z 300 pg/LL (infants 0 z 6 months)

« Health problems when consume >1,000 pg/L for long periods of time

*EPA guideline or recommended level to avoid
customer complaints (unpleasant taste or color)



Water Qualityc Iron/Manganese

Secondary Standards

200 -
= ¢ UW29
>
>
5 150 i
2 (2006)
=
(O]
(&)
f oy
(@]
O
© 100 -
(]
(O]
e
[
[@)]
& UW 10
= (2006) UW 8
50 - | ¢
o ¢ i
s o UW 7
* ° *
VS L 2
0 T T T 1
0.0 0.2 0.4 0.6

Iron Concentration, mg/L

0.8

' *
Recommendations
50 - :
1
1
o 1
E} ! UW 19
]
= 40 - | g UW23
= 1
g !
€ uw 17 !
% 30 - ‘i UW. 27 UW 24
© !
2 UW 26 i UW 28
S ° | :
8 20 f=====Fmmmmee- sttt otttk
—~ ] oUW
10 !
TR i
o !
O . :I T 1
0.0 0.1 0.2 0.3

Iron Concentration, mg/L

*American Water Works Association;
American Society of Civil Engineers
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Madison = Manganese

2005/20067 Loss of confidence in Madison water
« ALOSS OF PUBLIC TRUSZ WATER UTILITY RESPONSE TO
PROBLEMS WAS DISAPPOINTING, SOME SAY (5/2/06)
« MANGANESE ADVISORY ISSUED FOR 2 CITY WELLS (5/17/06)

x DRINKING WATER WARNING STANDSz MORE SAMPLES ARE
NEEDED BEFORE INFANTS AND PEOPLE WITH LIVER DISEASE
CAN DRINK OUT OF THE TAP (6/9/06)

x MANGANESE TESTS CALLED ENCOURAGINGMOST SAMPLES
ARE BELOW AESTHETIC STANDARD (6/30/06)

~ WOMAN DIAGNOSED WITH HIGH MANGANESE z HEALTH
DIRECTOR SAYS CITY WATER PROBABLY ISN'T THE CAUSE (7/2/06)

< DRINKING WATER ADVISORY IS LIFTEDy MANGANESE LEVELS
FOUND TO BE SAFE (7/18/06)

z NICE CITY, BUT(CAN YOU DRINK THEWATER? >(12/24/06)



Location of Properties Sampled for
Manganese and Iron, 2006
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Lake Mendota

John Hausbeck, Public Health Madison and Dane Co

J Map prepared by:
7 May 2007




Manganese Test Results, 2006

Mn Sample Results
50 - 149 ppb

150 - 299 ppb

300 ppb or more

Results less than 50 ppb
are not shown

i

Map prepared by:

John Hausbeck, Fublic Health Madison and Dane Co

7 May 2007
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~ Water Quality Assessment

WATURES

| Public concern over events of manganese-discolored drink-
AI)Strﬂ(‘t ing water and the potential for adverse health effects from
exposnre to excess manganese reached a high level in 2005. In response, Public Health
Madison Dane County, together with the Madison Water Utility, conceived and implement-
ed a public health/water utility strategy to quantify the extent of the manganese problem,

Manganese in Madison's Drinking Water

Thomas Schlenker, M.D, M.PH.
John Hausbeck, M.S,, R.S.
Kirsti Sorsa, Ph.D.

Health Advisory for Manganese” (U.S. EPA,
2004) raised citizen concern beyond aesthet-
ics. Members of the public questioned the
water utility’s assurance that Madisons oc-
casionally discolored water was not a health
hazard. Ongoing media attention stimulated
public concern (Seeley, 2006)

Journal of Environmental Health, December 2008




Frequency

Well 29 Service Area
Sampled June 15 - July 15, 2006

250 ~ 232
200 A
Aesthetic Lifetime Health
150 1 Standard Advisory Level
(50 ppb) (300 ppb)
100 - . .
50 A
2 2
O -
<20 20-49 50-150 151-300 >300

Range of Manganese (ppb)




Madison Well #29

0 1995z Utility acquires property

0 2000z Test well drilled and sampled
i 2001z Full production well drilled

i 2002/2003z Capacity problems emerge/addressed

i 2004z Water quality issues identified

i 2004/2005- Construction

i 7/2005z Fully operational and on-line

0 Fall 2005z Water quality complaints begin



Well #29 Service Area




