
The ADEM Drinking Water Branch is proud to announce that its 
16th Annual Surface Water Meeting is now open for registration.  
The meeting will be held on October 21st and 22nd, 2013.        
Registration will start at 11:00 a.m. on the 21st with presenta-
tions   starting at 1:00 p.m. and registration will start at 7:00 a.m. 
on the 22nd with presentations starting at 8:00 a.m. 
This year’s meeting will cover a wide variety of topics similar to 
previous years.  The topics covered this year vary from a       
traditional Drinking Water Update and will focus on new     
regulatory requirements that will affect your water system and 
the  possibility of cutting your energy costs. 
Please plan on attending this year’s meeting to make sure that 
you are up-to-date on all the latest requirements.  The agenda 
and registration form are attached to this newsletter and can be 
downloaded from the ADEM website at http://www. 
adem.state.al.us/WaterDivision/Drinking/DWMainInfo.htm. 
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Manganese Treatment using Simulated Data 
Chad Smith (Cullman Utilities Board) 

The City of Cullman operates and maintains a 24 MGD water treatment plant that uses Lake  
Catoma as its source. Lake Catoma is an approximately 540 acre 90 feet deep reservoir. The City 
of Cullman Water Treatment Plant provides water to all the citizens of Cullman as well as most 
of the citizens of Cullman County. 

The size and the depth of Lake Catoma create an ideal environment for soluble manganese. The 
depth of the reservoir promotes stratification and anaerobic conditions in the lower layers along 
with dissolution of manganese from sedimentation on the lake bed.  The removal of soluble  
manganese from drinking water can be difficult but is necessary in order to remain compliant 
with regulations and to protect the health and property of customers. In the case of manganese 
treatment, manganese found in surface water can exist in multiple oxidative states which make 
treatment difficult. 

The Cullman Treatment Plant has used several methods over the years to treat manganese in its 
drinking water; one of the early more successful methods being oxidation through elevated pH 
and addition of high doses of chlorine. Unfortunately, the treatment of raw surface water using 
(See Manganese on Page 3) 
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DWB Reminders 

• All distribution sam-
ples should be using 
the physical address 
not names. 

• Stage 2 started Janu-
ary 1, 2012 for all 
water systems 

• Parent System OELs 
Have Started 

• UCMR3 to started in 
2013 

• LT2 Plans Due October 
1, 2014 (Schedule 1) 

• N e x t  i s s u e  o f 
“Drawing The Graph” 
tentatively for April 
2014 



free chlorine has been proven to be a major contributing factor to the formation of disinfection 
byproducts.  This is due to high concentrations of organic carbon available to react with free 
chlorine prior to coagulation and sedimentation.  The Cullman Treatment Plant has remained in 
compliance over the years but, with the additional testing required by Stage 2 monitoring for  
consecutive systems, wholesale customers would find it difficult for the combined distribution     
system to remain in compliance with the new rule. 

The Cullman Treatment Plant turned to potassium permanganate as a way to oxidize soluble 
manganese. Potassium permanganate oxidizes soluble manganese into a precipitous form that 
will readily settle out in the settling basins or be filtered out.  The treatment plant has had      
moderate to significant success using this method as potassium permanganate has a fast reaction 
time and the plant has minimal contact time from the raw water intake to the plant. Potassium 
permanganate fastest reaction time occurs when the pH is above 7 

The disadvantages the treatment plant discovered about using potassium permanganate is that the 
dose must be precise and an overdose will create a pink coloration in the water.  If the dose is too 
low, soluble manganese will pass through the filters and cause staining as well as taste and odor 
problems. The treatment plant for years used a standardized formula that did not consider other 
raw water characteristics that could place additional demand on the potassium permanganate. 
This method required operators to calculate potassium permanganate dosages based on results 
from raw water testing (primarily the amount of iron and manganese present in the raw water). 
Operators then had to wait until the water had traveled through the treatment plant in order to 
evaluate how well the new dosage had worked. Unfortunately, raw water characteristics change 
constantly and a standardized formula can only work when conditions are always known. 

With the help of vendors and research, the Cullman Treatment Plant has developed a testing and 
monitoring program that is more efficient in the removal of manganese as well as chemical    
conservation. The operator collects a grab sample immediately after the flash mix, filters the  
sample using a 0.45 micron syringe filter, and tests the resulting sample for total manganese. It is 
important to note that this sample must be collected, filtered, and tested in a timely manner as the 
manganese in the sample will continue to be oxidized while in the presence of potassium perman-
ganate. The results are then recorded for future reference. Through experience and experimenta-
tion, the treatment plant has found that a manganese residual up to 0.1 mg/L in the filtered sample 
is sufficient in keeping finished water residuals below 0.04 mg/L. Results greater than 0.1 mg/L 
require dosage adjustments and additional testing. 

This method has decreased the potassium permanganate dose by 20 – 50%.  The plant has also 
benefited from reduced color and turbidity in the settling basins caused by residual potassium 
permanganate. This is a direct result of using simulated results to determine how the potassium 
permanganate dose will perform in the plant. This method allows a more precise dose to be    
administered, gives operators more control over raw water manganese treatment, and allows 
chemicals such as chlorine to be moved further back in the treatment process and used for protec-
tion in the distribution system as opposed to an oxidizer for manganese. Operators no longer need 
to guess if potassium permanganate doses will work; they simply draw the samples, simulate 
what will happen in the plant, and adjust the dose accordingly. 

 Operators must be aware that the simulated method relies heavily on historical data for 
maximum effectiveness. This is because an over dosage of potassium permanganate will result in 
an elevated manganese reading just as will an under dosage. Historical data gives operators    
reference material to determine what dosages have worked most effectively in the past with simi-
lar raw water characteristics. 
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The Electric Power Research Institute and the U.S. Environmental Protection Agency estimate that 3-4% of U.S. national energy 
consumption is used for drinking water and wastewater services. That equates to between 2.9 and 3.9 quads annually (a quad is a 
quadrillion British Thermal Units), based on 2011 data from the U.S. Department of Energy. Pumping -  raw water, treated water, 
and wastewater - demands the bulk of that energy. While the industry has little control over its wastewater pumping load, it has more 
control over when and how it pumps raw and treated water into and within its system. Through modification to pumping schedules, 
water utilities have an enormous potential to reduce peak load on the country’s electricity grid and subsequently save substantial 
money. In other words, water utilities can use most of their energy at night, when energy is relatively abundant and less expensive, to 
fill reservoirs and elevated storage tanks. Operating this way, the country can use its water infrastructure as a sort of battery for its 
electric infrastructure. 
But in order for this to take place, energy utilities need to make available a rate structure that financially incentivizes this type of 
energy management, and water utilities need to understand and manage their electricity consumption and demand to take advantage 
of them. The Environmental Finance Center has been working with groups of small water systems in Utah, Alabama, and North 
Carolina to do just this. As part of this effort, one utility has captured the financial benefit of understanding and managing energy use 
according to a time-of-use (TOU) rate structure. 
The electricity utility that sells energy to the water utility in question has a General Service tariff that charges non-residential custom-
ers a seasonally-adjusted charge for power (a demand charge, measured in kilowatts, i.e. kW) and a seasonally-adjusted charge for 
energy (measured in kilowatt-hours, i.e. kWh) on top of a base customer service charge. As an alternative to this tariff, the energy 
utility also offers two energy time-of-day options. Under TOU Rate A, the utility bills the non-residential customer considerably less 
for energy consumed (kWh) off-peak ($0.114/on-peak kWh versus $0.034/off-peak kWh in the summer). The non-residential      
customer also has a demand charge that is less than that under the General Service tariff. Non-residential customers must purposely 
opt into TOU Tariff A (or B). 
The Public Works Director for the water utility assessed 
option A and realized that, with operational adjustments 
and no disruption to his service levels, he could take 
advantage of this energy time-of-day option and reap 
great savings (over $7,000/month) for his utility. The    
graph displays the difference in monthly   electricity 
costs between the three available rate tariffs for the wa-
ter utility. 
The water utility’s excellent energy management meas-
ures include: 

• Filling reservoirs at night. 

• Carefully monitoring when electricity meters are 
read. 

• Running one pump instead of two at booster      
stations that have two pumps. This insures that the peak kW will be half of what it might have been when two pumps run. 

• Permanently taking unnecessary pumps off-line. 

• After determining monthly pumping needs, turn off unnecessary pumps for a given month. 
The water utility estimates that, in principle, it could save an additional $2,600/month (beyond TOU Rate A) by transitioning to a 
demand time-of-day option (TOU Rate B) that eliminates demand charges altogether for off-peak demand and charges a relatively 
low on-peak demand charge. However, the electric utility has a stipulation in their TOU Tariff B, generally referred to as a “ratchet 
charge,” that would charge for any on-peak demand for twelve-months out; in other words, the highest monthly amount you paid in 
the last 12 months will be what you pay each month for a year forward. With public health, fire protection, and quality-of-service at 
the top of the utility’s priority list, the financial risk associated with this tariff may or may not outweigh the benefit. 
Has your organization evaluated your electricity rate structure, and looked at alternative options? If not, as you can see, the potential 
for great savings, depending on what your electricity provider offers, may be there. But a careful analysis of the potential risks and 
rewards will be important to undertake. 
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Water-based batteries: With the right rate structure, can water 
utilities back up the electricity grid? 

By Mary Tiger, Environmental Finance Center at the University of  North Carolina, Chapel Hill  

 



When most operators collect samples from the distribution system they flush the sample 
tap before collecting the sample for analysis.  This flush time varies from water system to 
water system and even from operator to operator within the same water system. 

When operators are asked how long they flush the sample tap, answers have ranged from 
five minutes, two cigarettes, or until I obtain the results that I expect.  Using these flush 
times operators generally are not accurately capturing the water quality in the distribution 
system at the sample location.   

Representative sampling captures the water quality at the sample location, not several 
blocks away that might occur with long flush times.  Most operators do not realize that 
there is only about three gallons of water in 100 feet of a 3/4-inch service line.  Using pipe 
volume and a flow rate, EPA’s Technical Support Center developed the following table to 
help operators determine an appropriate flush time for each sample location.  So next time 
you are sampling you might want to think about “Am I getting a truly representative        
sample”. 

Drinking Water Branch 
P.O. Box 301463 
Montgomery, AL  36130-1463 

For More Information Contact 
Tom Garrett, AWOP Coordinator 
thg@adem.state.al.us  
(334) 271-7931 
William McClimans, Assist. Coord 
wdm@adem.state.al.us 
(334) 271-7985 

The State’s AWOP Team has been using continuous chlorine analyzers off and on for several years.  During the past year, chlorine        
analyzers have been attached to several water storage tanks to analyze the chlorine residual entering and exiting the storage tank.  Some of 
the results have been as expected and others continue to astound us on the water quality coming out of the storage tank.   

The limited data gathered so far this past year shows that if a tank is well mixed and turns over in a reasonable time then the chlorine loss in 
the storage tank is minimized.  One tank that is well mixed and turns over within 5 days shows the chlorine decay to only be 0.5 mg/L from 
when the tank is filling to the end of its drain cycle.  Another tank that is not well mixed but turns over in about 2 days  shows the chlorine 
demand to be at least 1 mg/L as the tank routinely has no chlorine residual for several hours or even days.  Using this information it       
becomes evident that managing your water storage tanks is of vital importance to maintaining water quality in your distribution system. 

If you are experiencing problems with the water quality in your distribution system (i.e. low or no chlorine residual) you may want to  
evaluate your water storage tanks to determine what effect they have on your distribution system’s water quality.  The easiest way to start 
would be to conduct a tank turnover and mixing analysis.  The department has a spreadsheet to assist with the calculations and if you don’t 
have a SCADA system, the Department has digital pressure loggers that can be used to collect the necessary data.  If you would like      
assistance to get started analyzing your water storage tanks, please contact your ADEM inspector. 

Phone: 334-271-7773 
Fax: 334-270-5631 
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Storage Tanks—Degraders of Water Quality 
William McClimans (ADEM Drinking Water Branch) 

Tap Flush Time Approaches (assumes tap sampler is used @ flow rate of 2 gpm; OR that flow rate can be measured)
• Objective: assess water quality in the proximity of the sample location; under flushing may result in sampling from the service line; over

flushing may pull water from another part of the system!

• Rule of Thumb approach is easiest (ok for one-time sampling): 2 minute total flush time before sampling (assumes pipe diameter is ¾ 
inch or less; pipe length is less than 100 feet, flow rate is 2 gpm)

• CFT approach should be determined if time allows: Flush for two times the CFT at 2 gpm (from matrix, below) before sampling

1. Estimate the (total) length and diameter of service line; utilize operator’s knowledge of system, a system/site map, and/or design standards as needed
Outside the building:

Assume service line diameter is ¾ inches (unless indicated 
differently)
Measure the distance between meter/curb stop and where the line 
enters the building

Inside the building:
Assume same diameter  (¾  inch) unless indicated differently
Try to select a tap very near where the service line enters the building, 
because it can be EXTREMELY difficult to measure the length of 
indoor plumbing

3. Determine the necessary flush time (from matrix) based on the 
outdoor and indoor lengths/diameters; assume 2 gpm flow rate

4. Attach tap sampler and turn on tap (cold water, if applicable) and start 
the timer.  If tap sampler is not used, verify the flow rate is 2 gpm; 
adjust flow rate and/or flush time if needed.

5. After twice the CFT stop flushing and collect the water sample(s).

Considerations
• Do not sample from a home/business with a point-of-entry or point-of-

use treatment system!
• Try to select a tap that has a garden hose fitting to allow for use of the 

tap sampler  (to regulate the flow to 2 gpm); outdoor garden spigot is 
ideal (remove hose!)

• Avoid sampling from industries or large buildings where the service line 
has a large diameter.  CFT can be very long
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