
In 2014, 50 of 93 (54%) surface water treatment plants (WTPs) met 
the “Optimization Goals” for turbidity removal.  By meeting the 
optimization goals, these water treatment plants are producing 
drinking water that far exceeds ADEM and EPA requirements.  
This “Optimized Performance”    provides for better public health 
protection from microorganisms. 

The 2014 number of optimized plants remained the same as 2013. 
In addition, nearly 2 million Alabamians received water from opti-
mized WTPs in 2014. 

 (See Optimized on Page 2) 

ADEM’s Laura Taylor presents 
Alan Broadhead with Calera’s 
5 year Optimization Award 

55% of Surface Water Treatment Plants Optimized 

Water Quality Concerns Are Not Just For Summer 
Tim Johnson, P.E. (Auburn Water Works Board) 

Monitoring the concentration of free chlorine, or residual levels, is 
one of the most common and frequently used indicators of drinking 
water quality.  According to ADEM regulations, a water system 
must maintain a minimum residual of 0.2 mg/L of free chlorine in 
its   distribution system.  Adequate chlorine levels give system op-
erators a high level assurance that microbial contamination is not a 
threat to the system.  Some operators can relate other water quality 
characteristics to chlorine residual levels as well.  Operators with 
historical data may be able to correlate chlorine residual levels to 
things such as water age and even disinfection by-product (DBP) 
levels. 

During summer months higher water temperatures result in acceler-
ated chemical reactions in drinking water.  The accelerated reactions 
result in increased chlorine decay and lower residuals.  This period 
of higher water temperatures can present system operators with challenges to maintain adequate    
chlorine residuals.  Some may think that as the fall and winter seasons approach and temperatures  
begin to drop, that the challenges of maintaining high water quality also wanes.  However, managing 
and maintaining high water quality in distribution systems is not solely a summertime issue.  An    
example of this is a situation that faced the Auburn Water Works Board (AWWB) recently. 

The AWWB monitors chlorine levels in the distribution system on a weekly basis.  Several facilities in 
the AWWB distribution system are equipped with an online chlorine analyzer that continuously   
monitors the chlorine level at the respective site.  One such facility is the AWWB’s West Farmville  
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By not optimizing your water treatment plant, your customers are at more risk for microorganisms getting through the water 
treatment plant.  Some microbial pathogens (microorganisms) in drinking water, like Cryptosporidium, are particularly 
resistant to chemical disinfection, and research shows that lowering filtered water effluent turbidity from the regulatory 
limit of 0.3 NTU to 0.10 NTU provides an extra log removal of Cryptosporidium.  Based upon this information, ADEM 
has adopted turbidity goals for the State’s surface water treatment plants. 

The “Optimization Goals” established by this program for treatment plant performance are: 

 Sedimentation Performance Goals 

    Turbidity ≤ 2.0 NTU 95% of time when source turbidity averages ≥ 10 NTU 

    Turbidity ≤ 1.0 NTU 95% of time when source turbidity averages < 10 NTU 
 Filtration Performance Goals  

    Turbidity ≤ 0.10 NTU 95% of highest daily readings. 
 Disinfection Performance Goal 
   Maintain minimum chlorine residual (located on the system’s operating permit) 
    to ensure proper disinfection. 
The turbidity goals are evaluated based upon the maximum daily value that is reported on the water system’s monthly 
operational report. 

Using these goals, each water treatment plant is assessed at least once per year to determine their optimization status.  
The water system’s optimization status is provided to the water systems during their annual regulatory inspection and if 
the water system is not meeting the goals, possible treatment enhancements are discussed with the water system staff.  
The   optimization status is also used to prepare the annual AWOP report that is provided to ADEM and EPA to show 
AWOP is improving the  quality of water in Alabama. 

A list of water treatment plants that met the optimization goal is included on page 6 of this newsletter.  Additionally, a 
sample press release is located on page 4 that can be provided to your local newspaper. 

Storage tanks play an important role in distribution system operations, but they can negatively impact water quality if 
they are not operated correctly.  Understanding your tanks and how they impact water quality can help prioritize efforts 
to improve overall system performance. 

Collecting water quality samples near a tank while it is draining is a great way to assess the impact that a tank has on 
distribution system water quality.  However, sample locations may be limited and water quality within the tank may not 
be accurately characterized.  In some cases, additional water quality data may be needed to completely assess tank per-
formance (i.e., whether or not a tank is adequately mixed). 

The USEPA’s Technical Support Center has recently conducted in-tank monitoring studies to assess water quality and 
mixing performance in storage tanks.  Climbing and sampling from storage tanks can be hazardous if the appropriate 
safety measures are not taken.  It is strongly recommended that anyone who plans on conducting in-tank monitoring is 
familiar with potential hazards and complies with OSHA guidelines.  Additionally anything inserted into the storage tank 
has the potential to contaminate the water within the tank . 

Samples were collected at various depths through the hatch at the top of a tank using a well purge pump.  To prevent 
contamination of the potable water within the tank, the pump and tubing were disinfected with a chlorine solution before 
being lowered into the tank.  Water quality parameters were then analyzed from each sample (e.g., chlorine, pH, tem-
perature, DPBs).    (See Tank Monitoring on Page 3) 
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In-Tank Monitoring Studies 
Matthew Alexander, USEPA Technical Support Center 

States that are implementing 
an Area Wide Optimization 
Program.  Colors denote 
USEPA Regional Office Co-
ordination. 



In addition to collecting water quality samples, temperature was continuously monitored at various depths to assess the 
tank’s mixing performance over an extended period of time (e.g., a few weeks).  Temperature was monitored using   
continuous temperature loggers that were fastened to a stainless steel cable that was attached to an anchor and lowered 
into the tank.  The logger at the top of the tank was fastened to a float that moved freely along the cable as the tank filled 
and drained.  Like the sampling equipment, the temperature monitoring equipment was also disinfected.  After the de-
sired amount of time, the temperature monitoring equipment was removed from the tank and the data from each logger 
was downloaded.   

During a study at a Pennsylvania public water system (PA 
PWS), two side-by-side ground level tanks were evaluated.  
Both tanks are identical, except one of the tanks had a    
mechanical mixer installed.  The  estimated water age for 
both tanks was approximately seven days.  The mixing   
ratio for the mixed tank was assumed to be 1.0 or higher 
due to the mixer and the unmixed tank had a mixing ratio 
of 0.33.  A mixing ratio of 1.0 or higher indicates that the 
tank should be mixing.   

Figure 1 shows the chlorine residual measurements that 
were collected at various depths throughout each tank dur-
ing the study.  The chlorine residual data from the tank with 
a mixer were relatively consistent at each sample depth, 
which suggests that the tank was adequately mixed.  The 
chlorine residual data from the tank without a mixer varied 
at each sample depth.  The chlorine residual was the highest 
at the bottom of the tank and was the lowest at the top of 
the tank, which suggested that the tank was not mixing.  
Even though the tank with the mixer was adequately mixed, 
the chlorine residual in that tank was relatively low, which 
was likely due to low consumer demands in the area. 
(resulting in relatively high water age). 

Water temperature was continuously monitored in both 
tanks for approximately six weeks.  Trends at various 
depths from each tank are shown in Figures 2 and 3.  As 
shown in Figure 2, water temperature varied between each 
depth in the tank without a mixer, which suggested that the 
tank was thermally stratified and/or inadequately mixed.  
Figure 3 indicates that the water temperature was very   
consistent at each depth in the tank with a mixer, which 
suggested that the tank was adequately mixed.  The      
chlorine residuals also supported these findings. 

In-tank monitoring is just one of many approaches that may 
be taken to assess storage tank performance.  It is strongly 
recommended that water quality data is used to support any 
operational changes in the distribution system.   
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Figure 1: Comparison of Chlorine Residual in a Mixed 
and Unmixed Tank May 2014—PA PWS  

Figure 2:  In-Tank Temperature Trends – Tank Without 
Mixer - PA PWS 

Figure 3:  In-Tank Temperature Trends – Tank With 
Mixer - PA PWS 
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(334) 271-7931 

Pone: 334-271-7773 
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Drawing the Graph Editor 
William McClimans 
wdm@adem.state.al.us   
(334) 271-7985 

The following text can be provided to your local newspaper to allow your customers to 
know about your dedication to providing the best possible water to them at all times. 

The [INSERT WATER SYSTEM NAME] was recognized by the Alabama Department of 
Environmental Management’s Drinking Water Branch’s Safe Drinking Water Program for 
reaching an optimized level of performance that is beyond the minimum requirements estab-
lished by the United States Environmental Protection Agency. 

By reaching this level of “Optimized Performance,” the staff of the [INSERT WTP NAME] 
have demonstrated their dedication to provide you, our customers, with the best possible 
water quality.  This level of performance significantly reduces the chance of any microbi-
ological   organisms from getting into your drinking water supply.  Please assist us in thank-
ing the staff of the [INSERT WTP NAME] for their dedication to ensure that you, our    
customers, receive the best possible water quality. 

Press Release for Optimized WTP’s 

US EPA Region 4’s Dale Froneberger 
and ADEM’s Laura Taylor present 
Jim Segrest with Montgomery’s 10 
year Optimization Award 

elevated water tank.  This tank has a capacity of one million gallons and because of system 
topography it was constructed at a higher elevation than the AWWB’s other five tanks, thus 
creating a unique pressure zone and service area.   

During the summer of 2014 AWWB staff noticed the chlorine level at the tank was in     
decline.  This prompted the staff to make several system operational changes to the tank's fill 
cycle in order to more directly fill the tank from its source.  The AWWB closed several 
branch line valves along the main transmission main to the tank.  This resulted in a more 
direct route of the water filling the tank in lieu of the original multipath route where water 
also traveled circuitously through a large residential subdivision before filling the tank.  
Also, the system operators began filling the tank in the middle of the night while the system     
demand was lowest.  These changes provided 
fresher water to the tank with a higher chlorine 
residual level.  AWWB staff was very pleased to 
observe an increase in chlorine residual levels 
soon after the  operational changes were made.   

As the fall of 2014 began to wind down and    
winter approached, staff again saw chlorine levels 
at the tank steadily decline to around 0.3 mg/L.  
The AWWB suspected that the water demand in 
the area served by the tank had dropped to the 
point that the tank was not adequately turning 
over.  Utilizing the tank optimization spread sheet provided through ADEM's Performance 
Based Training (PBT) class, AWWB staff was able to verify that the water in the tank was 
not turning over as desired.  In fact it was determined that the demand on the tank had 
dropped from approximately 280,000 gallons per day in September to approximately 
160,000 gallons per day in December.  AWWB staff utilized the ADEM PBT tank optimiza-
tion spreadsheet to verify that changing the depth in which the tank was drafted would    
provide better mixing and turnover.  In early December 2014 AWWB staff implemented the 
tank operational change by drafting the tank five feet lower than its previous cycle.  Within 
days, chlorine levels began to trend upward and have remained very strong since.  By early 
January 2015 the tank chlorine residual was over 1.0 mg/L and has remained close to this 
concentration since that time. 

Though managing water quality can be difficult during the summer months, there are also 
factors during the cold season which can have a significant impact on water quality.  As 
experienced by the AWWB, water providers must actively manage their systems year round 
to ensure that the water provided to their customers is consistently of high quality. 

 





 Optimized Water Plants for 2015 

Anniston Water & Sewer—Krebs 12 Birmingham Water Works—Putnam 4 

Fayette Water Works 12 Birmingham Water Works—Shades Mntn 4 

Hamilton Water Works 12 Birmingham Water Works—Western 4 

Montgomery Water Works 12 Huntsville Utilities—South Parkway 4 

N.E. Alabama WSD—Waterloo 12 US Army Aviation & Missile Command 4 

Section-Dutton Water 12 Hawk Pride 3 

Centre Water and Sewer 11 Jackson Water Works 3 

Florence Water Dept.—Cypress Creek 11 Oneonta Utilities 3 

Scottsboro Water Works—North Sauty 10 Opelika Utilities—Betts 3 

Florence Water Dept.—Wilson Lake 9 Scottsboro Water Works—Skinny Jones 3 

Guin Water & Sewer 9 Smiths Station Water 3 

Harvest Monrovia WS&PFA 9 Talladega Water Department 3 

Red Bay Water 9 Bridgeport Utilities 2 

Alabaster Water Board 8 Decatur Utilities 2 

Blount County Water 8 Guntersville Water Works 2 

Franklin County Water 8 Muscle Shoals Utility Board 2 

Huntsville Utilities—Southwest 8 N.E. Alabama WSD—Highpoint 2 

Tuscumbia Water Department 8 Tuscaloosa Water Dept—Jerry Plott 2 

Phenix City Water 7 West Morgan—East Lawrence Water 2 

Wise Alloys 7 Albertville Utilities—9 MGD 1 

Arab Water Works 6 GUSC—Bessemer 1 

Birmingham Water Works—Carson 6 Colbert County 1 

Calera Water Works 6 Cullman Utilities Board 1 

Russellville Water Works 6 Heflin Water 1 

Arley Water Works 4 Mobile Area Water—Myers 1 

Below is the list of optimized WTP’s for calendar year 2014.  The WTP’s are grouped together based 
upon the  number of consecutive years the WTP has met the optimization goals for turbidity. 

System Name Years  System Name Years 

Attalla Water Works 4 Oxford Water Works 1 

  Tallassee Water Works 1 


