
The ADEM Drinking Water Branch is proud to announce that its 
14th Annual Surface Water Meeting is now open for registration.  
The meeting will be held on October 17th and 18th, 2011.    
Registration will start at 11:00 a.m. on the 17th with presenta-
tions starting at 1:00 p.m. and registration will start at 7:00 a.m. 
on the 18th 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 regula-
tory requirements that will affect your water system and the up-
coming Unregulated Contaminate Monitoring 3 schedule. 
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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The End of One Era and the Start of a New One 
Tom Garrett (ADEM Drinking Water Branch) 

This year marks the end of a very successful Comprehensive Technical Assistance (CTA) project 
between ADEM, EPA’s Technical Support Center (TSC), Process Applications, Inc., and the 
City of Tuscaloosa Water Department.  These entities have been working together for more than 
5 years to improve governmental understanding of the operation of a water distribution system 
and to develop tools that can be used to optimize the operation of a water distribution system.  
The end of this project has led to a new endeavor. 
TSC has been conducting CTAs on other distribution system across the nation.  The next step 
was to take the information gleaned from these CTAs and develop a tool that would enable EPA 
and the States to train distribution system personnel to optimize their systems much like the treat-
ment plant optimization program.  The concept of an optimized distribution system is being stud-
ied by several different groups including the Partnership for Safe Water. 
TSC approached ADEM about finding a group of systems to participate in a cutting edge new 
project to develop a hybrid between a CTA like the Tuscaloosa Project and Performance Based 
Training (PBT).  The project is being designed to develop a training method for training         
distribution system operators to optimize their distribution system.  After some consideration, 
ADEM approached several systems in Cullman County including The City of Cullman Water 
Works, Cullman Utilities,  (See Cullman Project on page 2) 
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ADEM’s mission is to “Assure for all citizens of the State a safe, healthful and productive environment.” 

Reminders 

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

• Stage 2 starts January 
1, 2012 for all water 
systems 

• OELs starts January 1, 
2012 

• UCMR3 to start in 2013 

• N e x t  i s s u e  o f 
“Drawing The Graph” 
tentatively for April 
2012 



Cullman County Water Department, East Cullman Water System, Johnson’s Crossing Water  
System, and V.A.W. Water System.  These systems were invited to an introductory session in 
which TSC would present their ideas of what the project would be. 
The project began on June 15, 2011.  TSC, ADEM, and the systems met for an introduction to 
the project concept where TSC presented their vision of the project.  After the presentation of 
the vision, each system was asked to consider participating in the project.  Each system decided 
to participate.  On July 12, 2011 the first session of the project was held.  Topics discussed in 
the first session included the definition of a water professional, monitoring of the distribution 
system, sampling methods, and calculated flush times.  A workshop on chlorine test kits was 
also held in which the participants’ test kits were checked for accuracy.  One test kit was found 
to be faulty.  The participants were assigned homework.  The next session is scheduled for Oc-
tober 12, 2011. 

Bernard Cassity 
One of Tuscaloosa’s 
AWOP Champions 

On October 18, 2006, seventeen strangers gathered around a conference table at the Ed Love 
Water Plant in Tuscaloosa, Alabama, to begin a Comprehensive Technical Assistance (CTA) 
program for the City of Tuscaloosa. The program, originally estimated to last two years, is a 
cooperative effort of EPA, PAI, ADEM, and City personnel to optimize a distribution system. 
The initial discussion centered on finding win-wins for all participants. While Stage II Disinfec-
tant By-product (DBP) rule compliance was the main goal for the City, EPA/PAI, and ADEM 
sought to develop a set of skills and techniques that could easily be implemented by other water 
systems to improve water quality. By using optimization principles as a guide, the development 
of those techniques and skills should have minimal costs.  
Special studies became the primary method for gathering data, and during the process, we  con-
ducted many special studies. Decisions based on the data enhanced results and enabled us to 
make progress toward our goals.  
As we proceeded, water age emerged as our number one factor in DBP formation. Tank     turn-
over, therefore, seemed an easy and no-cost place to start. Using SCADA, we tracked every rise 
and fall of three feet or greater. Turnover time and mixing coefficient data graphs pointed to 
problems in the system and identified needed adjustments. 
Data also revealed that tank management alone would not 
solve the DBP issues. Large lines with minimal demand posed 
great risks of elevated DBPs. We determined that artificial 
demand through flushing reduced DBPs significantly. Richard 
McFerrin, of the City of Tuscaloosa maintenance staff, helped 
develop a low-cost flushing device (picture at right), which 
was installed at all critical sites. 
In addition to tank turnover and flushing stations, we investi-
gated many other strategies, such as chlorine reduction and coagulant dose variations. Studies 
like these take a great deal of time.  The win-wins just kept coming as the two-year CTA 
stretched to five years, but all good things must come to an end. Our last site visit is scheduled 
for September 7, 2011. As we  complete our CTA, we come away with a skill set that is applica-
ble not only to DBPs, but also to future problem solving, and we are gratified to know that EPA/
PAI and ADEM have started new CTAs to expand on our work. Five years after that first con-
ference, those strangers have become close colleagues who will continue to benefit from this 
collaborative and progressive experience. 

Tuscaloosa CTA 
Bernard Cassity (Tuscaloosa Water Department) 

Cullman Project (Continued From Page 1) 

Alabama’s Optimization Program Volume 3, Issue 2 

Decisions based on the 

data enhanced results 

and enabled us to make 

progress toward our 

goals. 

Page 2 

A workshop on chlorine 

test kits was also held in 

which the participants’ 

test kits were checked for 

accuracy.  One test kit 

was found to be faulty.   



In the last issue of “Drawing the Graph” an article described an Extended Terminal Subfluidiza-
tion Wash (ETSW) and some of the benefits of an ETSW on filter backwashes.  The article also 
asked for any water system that wanted to try ETSW to contact the Department for guidance.  
One water system did, the Town of Berry.  This article will discuss the benefits that the Berry 
Water Treatment Plant (Berry WTP) found from enacting ETSW on their filters. 
An ETSW is a change to how a filter is washed but only to the end of the backwash sequence. 
During the backwash procedure, water is pushed up (backwashed) through the filter media at a 
high rate up to 20 gpm/ft2 of filter area. This causes the particles trapped in the media to become 
dislodged and be washed out of the filter. Most water treatment plants then lower their backwash 
rate to around 10 gpm/ft2 of filter area to allow for redistribution of the filter media. An ETSW 
adds another low flow rate change to the backwash sequence. 
This additional flow rate would be in the 3 to 6 gpm/ft2 of filter area. This low flow rate would 
be continued until the amount of water contained in the filter has been exchanged one to two 
times. Studies have shown that this low backwash rate allows the very small particles that remain 
in the filter to be removed from the filter and can shorten the filter rewash time.  This can lower 
the turbidity spike that occurs during this time. 
At the Berry WTP, filter #1 was selected as the test filter to see if changing the way the filter was 
washed would have an impact on its filter-to-waste (FTW) time, FTW spike, and look for any 
impacts that might occur during normal filter operation.  The first change made to the filter was 
the second low wash (at 5 gpm/square foot) was extended for an additional 465 seconds.  This 
time was chosen as this is the time required to exchange an entire filter volume of water.  Before 
ETSW was implemented, FTW times were approximately 60 minutes with turbidity spikes    
routinely above 0.3 NTU and sometimes substantially higher.  After the change the FTW time 
was reduced to 30 minutes and turbidity spikes were eliminated.  The turbidity at the start of the 
FTW was the same as the turbidity of the water in the clearwell.  This change also resulted in a 
water savings of approximately 6,000 gallons per backwash. 
During the discussion of ETSW results it was noted that the FTW rate was at 3 gpm/ft2 which is 
above the 2 gpm/ft2 permitted filter rate.  A decision was made to change filter #2 FTW rate to 2 
gpm/ft2 to match the permitted filter rate and allow for a comparison against the ETSW back-
wash procedure as well as the old backwash procedure on filter 3.  This change only resulted in a 
water savings of 6,000 gallons, the FTW time was still at 60 minutes and the FTW turbidity 
spiked to 0.45 NTU.  To see if this change would have an effect on ETSW filter #1 FTW rate 
was reset to 2 gpm/ft2.  The results of this change were a huge surprise. 
The FTW rate change had a dramatic effect on the filter’s performance.  The first backwash and 
FTW resulted in a FTW time of 11.5 minutes for the turbidity to be below 0.10 NTU.  The sec-
ond one resulted in a FTW time of 13 minutes.  Each subsequent backwash and FTW has      
resulted in a FTW time of less than 15 minutes with no turbidity spike.    
To ensure that the ETSW procedure would not have a negative impact on filter performance, 
operators at the Berry WTP conducted several tests on the filters.  The tests included a floc    
retention analysis, backwash profile, and rewash profile.  The floc retention analysis showed that 
the filters were still being effectively cleaned.  The backwash profile showed that all filters 
cleared up in same amount of time.  The rewash profile results were as expected based upon the 
filters’ ETSW performance data that was collected. 
As a result of this three month special study, all three filters at the Berry WTP are now back-
washing using the ETSW procedure.  The filters are showing near identical performances, FTW 
times of less than 15 minutes, and no turbidity spike.  The ETSW change has resulted in a water 
savings of 15,000 gallons per backwash, which is substantial considering the Berry WTP is only 
a 1.0 million gallon per day water treatment plant. 
During the last six weeks, the Berry WTP has undergone an extensive test of its treatment capa-
bilities.  The lake that serves as its source has a massive blue-green algae bloom that is not     
dissipating as in normal years.  Even with a powdered activated carbon feed in excess of 50 mg/
L, the filters are still performing well.  (See ETSW on page 4) 
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ETSW Update 

William McClimans (ADEM Drinking Water Branch) 

Filter-To-Waste Profile con-
ducted during the ETSW 
Special Study as part of 
their participation in 
ADEM’s Performance 
Based Training class. 

Filter‐To‐Waste Profile #1
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The requirements for Stage 2 are almost upon us.  Disinfection Byproducts (DBPs) are a 
little different than the average drinking water parameter that is monitored.  Most parame-
ters that are regulated are measured at the raw water source, or at the plant, and most   
parameters do not change after the water leaves the treatment plant.  DBPs continue to 
change after the water leaves the plant.  The same DBP standard applies to the system 
with the treatment plant as the farthest system that purchases water produced in that treat-
ment plant.  Compliance with Stage 2 is going to require a higher level of cooperation and 
communication between “parent systems” (those with a treatment plant) and the          
consecutive systems.  The water systems in Cullman County have a model for developing 
better communication between parent and consecutive systems.  The systems meet on a 
quarterly basis to discuss issues of importance to all the systems, including water quality. 
These meetings began over 10 years ago and were originally coordinated by the Cullman 
County Health Department.  In the last couple of years, they have been coordinated by the 
City of Cullman.  The coordinator usually reminds systems by email of the upcoming 
meeting time, location, and agenda.  Informal “minutes” of the last meeting are            
disseminated that include discussion topics, attendees, and any action items.  In general, 
the meetings include a “main speaker” to present information on a current topic of       
interest.  Water system personnel are invited to attend but other attendees may include 
board Chairmen/members, mayors, and local newspaper reporters. 
Items discussed each meeting and over the years include ADEM updates which may in-
clude new regulations or changes coming up that affect the systems.  Sometimes this may 
be the main topic, such as when the new DBP rules were being implemented.  Other topics 
discussed at various meetings include Tank Mixing spreadsheets, Stage 1 Monitoring 
Plans, IDSE plans/requirements, IDSE Reports/requirements, Stage 2 Monitoring Plans, 
Lead/Copper rule changes, etc.  
Guest speakers/topics have also included:  Birmingham Water Works and Sewer Board 
personnel discussing tank mixing configurations that they have tried, a TTL lab supervisor 
discussing DBP formation in detail, engineering personnel discussing projects that affect 
all the systems, and coordinating an area-wide Water Conservation Plan to deal primarily 
with drought situations. 
The meetings also allows the County Health Department to remind the systems to provide 
them with a list of new meter sets to they can review for proper sewer connections.  The 
systems also coordinate the Annual Water Festival in April.  The treatment plant person-
nel report on treatment changes, lake levels, etc. and the plant and City personnel report 
on financial issues, projects, etc. that may affect water costs to the purchasing systems. 
In summary, the water systems in Cullman County meet to discuss the myriad of topics 
that affect the entire group.  Compliance with Stage 2 is something that is going to require 
water systems that are interconnected to work together.  Regular meetings such as the 
ones that the systems of Cullman County hold could be a great way to achieve      compli-
ance. 

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 only change to their backwash procedure, as a result of the carbon addition was to extend the high backwash rate by two min-
utes.  The FTW time is still less than 15 minutes and no   turbidity spike is occurring during the FTW. 
If you are considering implementing an ETSW at your water treatment plant, there may be some issues to its implementation. Some 
plants may not be able to lower their backwash rate without causing damage to the backwash pumps since this could cause them to 
operate outside of their operating curve. If you are interested in implementing ETSW or would like more information on ETSW, 
please contact either Tom Garrett at (334) 271-7931 or William McClimans at (334) 271-7985. 

ETSW (continued from page 3) 

Phone: 334-271-7773 
Fax: 334-270-5631 
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Drawing the Graph Editor 
William McClimans 
wdm@adem.state.al.us   
(334) 271-7985 



The goal of the Optimization Program is to provide the best quality water to the
citizens of Alabama by “Optimizing” the existing infrastructure to the fullest
extent possible with minimal cost to the utility.
To protect public health and define “Optimized Performance”, the program has
adopted the following goals for water systems:
Microbial (Pathogen Removal)

•Clarified Water (Settled)
When the raw water turbidity (NTU) average is greater than 10 NTU the settled water should       
1be less than or equal to 2.0 NTU 95% of the time for each clarification unit.
When the raw water turbidity (NTU) average is less than or equal to 10 NTU the settled water   
1should be less than or equal to 1.0 NTU 95% of the time for each clarification unit.
•Filtration
Individual filtered water turbidity should be below 0.10 NTU 95% of the time, regardless of 
1raw water quality.
Maximum single filtered water turbidity not to exceed 0.30 NTU.
Rewash filter until  the turbidity is below 0.10 NTU  before returning to service.

•Chlorine residual
Maintain sufficient chlorine residual in the finished water to ensure proper disinfection.
Microbial goals are based upon the highest daily reading as reported on the monthly 
1operational report.

Disinfection Byproducts
• Short Term Goal
Each individual site’s LRAA is ≤ 80 ppb for TTHM and ≤ 60 ppb for HAA5.

• Long Term Goal
Average of max LRAA based upon 11 quarters of data should be below 60 ppb for TTHM and   

1 40 ppb for HAA5.
•Plant Effluent Goal
TTHM RAA 20 ppb or less
HAA5 RAA 15 ppb or less
TOC RAA 1.7 ppm or less

For more information, contact ADEM’s Drinking Water Branch at (334) 271‐7773.
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