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Suggested Responses – Workshop: Major Unit Process Evaluations 
 
Workshop Focus: 
 
This workshop represents a review of the CPE approach to assess the capability of major unit pro-

cesses (MUPs) to meet optimization goals.  The CPE MUP evaluation methodology categorizes 

MUPs into three types.  Type 1 processes are sized properly to meet optimization goals as long as 

the flow rates through the unit do not exceed the peak instantaneous flow rate selected for the 

analysis.  Type 2 processes are marginally undersized to meet optimization goals under normal con-

ditions but can still be capable of meeting optimization goals with focused operational approaches.  

Type 3 processes are undersized and not expected to meet the optimization goals unless the peak 

instantaneous flow can be reduced or infrastructure improvements are undertaken.  The CPE MUP 

evaluation approach is a key part of determining whether optimization might be possible through 

operations and maintenance, minor design, or administrative avenues, or whether major capital 

improvements would be required ahead of optimization efforts. 

Instructions: 
 
Work with the others at your table to answer the questions related to the scenarios presented.  Be 

prepared to share your answers with the large group at the conclusion of the workshop. 

Methodology Review 

Plant A is a conventional surface water treatment plant with no history of disinfection by-product 

issues.  A treatment schematic is shown below. 
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Flocculation 

The circular clarifiers have a flocculation zone isolated from the settling zone by a circular baffle.  

Water enters the unit through a riser pipe in the center and then proceeds down through the floccula-

tion zone until it passes under the baffle into the sedimentation zone.  The diameter of the floccula-

tion zone is 31 feet, and the water depth is judged to be 12 feet.  If the volume of the riser where the 

water enters the clarifier is negligible, determine the total volume available for flocculation at 

Plant A in gallons.  There are 7.48 gallons per cubic foot. 

Volume Available for Flocculation in 
Plant A 

 

𝜋 𝑥 
ሺ31 𝑓𝑡ሻଶ 

4
 𝑥 12 𝑓𝑡 𝑥 7.48

𝑔𝑎𝑙
𝑓𝑡ଷ

 𝑥 2 𝑢𝑛𝑖𝑡𝑠

ൌ 135,427 𝑔𝑎𝑙 

Using the following excerpt from Table 4-2 in the CCP handbook, determine an evaluation criterion 

for the flocculation process.  The circular floc chambers each have one turbine mixer; winter water 

temperature is close to 0oC, and summer water temperature peaks at 20oC.  

 

Evaluation Criterion Rationale 

30-min hydraulic detention 
time 

Flocculators have only one mixer (single stage), and the water 
temperature worst case is below 5oC. 
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Using the selected evaluation criterion, use Equation 1 to determine the flocculation process capac-

ity in MGD. 

Equation 1:  

𝐹𝑙𝑜𝑐𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ
𝑉𝑜𝑙𝑢𝑚𝑒 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 ሺ𝑔𝑎𝑙ሻ 𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦  𝑥 𝑀𝐺

ሺ1,000,000 𝑔𝑎𝑙ሻ
𝐻𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝐷𝑒𝑡𝑒𝑛𝑡𝑖𝑜𝑛 𝑇𝑖𝑚𝑒 ሺ𝑚𝑖𝑛ሻ

 

 

𝐹𝑙𝑜𝑐𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ
135,427 𝑔𝑎𝑙 𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦  𝑥 𝑀𝐺

ሺ1,000,000 𝑔𝑎𝑙ሻ
30 𝑚𝑖𝑛

ൌ 6.5 

 

 

Sedimentation 

The sedimentation zone in each clarifier has a diameter of 68 feet and the water is about 12 feet 

deep in each unit.  See the diagram below.  Determine the surface area of the sedimentation zone in 

square feet. 
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Surface Area of Sedimentation in Plant A Total Surface Area = 2 units x (Area of outer circle 
– Area of inner circle) 

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ
ൌ ሺ𝐴𝑟𝑒𝑎 𝑜𝑓 𝑜𝑢𝑡𝑒𝑟 𝑐𝑖𝑟𝑐𝑙𝑒
െ 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑖𝑛𝑛𝑒𝑟 𝑐𝑖𝑟𝑐𝑙𝑒ሻ 𝑥 2 𝑢𝑛𝑖𝑡𝑠 

ൌ ሺ𝜋 𝑥 
ሺ68 𝑓𝑡ሻଶ 

4
െ  𝜋 𝑥 

ሺ31 𝑓𝑡ሻଶ 

4
ሻ 𝑥 2

ൌ 5,752 𝑓𝑡ଶ 

Using the following excerpt from Table 4-2 in the CCP handbook, determine an evaluation criterion 

for the sedimentation process.  

 

Evaluation Criterion Rationale 

0.6 gpm/ft2 surface overflow 
rate. 

The clarifiers are conventional sedimentation units used for tur-
bidity removal and have a depth of 12 feet. 

Using the selected evaluation criterion, use Equation 2 to determine the sedimentation process 

capacity in MGD. 

Equation 2:  

𝑆𝑒𝑑𝑖𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ 𝑥 𝑆𝑂𝑅 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝐶𝑟𝑖𝑡𝑒𝑟𝑎 ൬
𝑔𝑝𝑚
𝑓𝑡ଶ ൰

                           𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦  𝑥 𝑀𝐺
1,000,000 𝑔𝑎𝑙
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𝑆𝑒𝑑𝑖𝑚𝑒𝑛𝑡𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ 5,752 𝑓𝑡ଶ 𝑥 0.6 ൬
𝑔𝑝𝑚
𝑓𝑡ଶ ൰

                           𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦  𝑥 𝑀𝐺
1,000,000 𝑔𝑎𝑙 ൌ 4.96 𝑀𝐺𝐷

 

 

Filtration 

If each of the dual-media filters in Plant A have surface dimensions of 20 ft x 27 ft and there is no 

history of air binding, use the following excerpt from Table 4-2 in the CCP handbook to determine 

an evaluation criterion for the filtration process.  

 

Evaluation Criterion Rationale 

4.0 gpm/ft2 filter loading rate The filters are dual media with no air binding. 

 

Using the selected evaluation criterion, use Equation 3 to determine the filtration process capacity in 

MGD.  When calculating the filtration surface area, assume one filter is offline for backwash or 

some other maintenance.  

Equation 3:  

𝐹𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ 𝐹𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 ሺ𝑓𝑡ଶሻ 

𝑥 𝐹𝑖𝑙𝑡𝑒𝑟 𝐿𝑜𝑎𝑑𝑖𝑛𝑔 𝑅𝑎𝑡𝑒 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 𝐶𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛 ൬
𝑔𝑝𝑚
𝑓𝑡ଶ ൰ 𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦  𝑥 𝑀𝐺

ሺ1,000,000 𝑔𝑎𝑙ሻ
  

𝐹𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ

ൌ ሺ20 𝑓𝑡 𝑥 27 𝑓𝑡 𝑥 3 𝑓𝑖𝑙𝑡𝑒𝑟𝑠ሻ 𝑥 4
𝑔𝑝𝑚
𝑓𝑡ଶ

 𝑥 1,440
𝑚𝑖𝑛
𝑑𝑎𝑦

 𝑥 
𝑀𝐺

ሺ1,000,000 𝑔𝑎𝑙ሻ
ൌ 9.3 𝑀𝐺𝐷 
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Disinfection 

The plant service line is considered the first customer for Plant A, and chloramine disinfection takes 

place in the clearwell (all other volumes are considered negligible for chlorine contact calculations).  

The clearwell is well baffled, and a tracer study performed at the clearwell last year indicated that at 

maximum flow the baffling factor is 0.6.  The clearwell dimensions are 40 ft x 60 ft, and the mini-

mum operating depth is 13 feet.  The water temperature in the clearwell at times gets as low as 

0.5oC and the pH sometimes gets as high as 8.0.  The public water system oversight agency has 

determined the disinfection process at Plant A must achieve a minimum of 0.5-log Giardia and 

2-Log virus inactivation at all times.  There have been no historical disinfection by-product con-

cerns at the plant, but the operators have indicated they are only comfortable going up to a com-

bined chlorine residual of 3.0 mg/L at the plant POE tap where disinfection compliance is deter-

mined.  Using the maximum combined chlorine concentration and the tables taken from the CCP 

handbook below, determine the required CT (chlorine concentration x contact time) for Giardia and 

for viruses using chloramines under the worst-case water quality conditions at Plant A.   
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Required CT Rationale 

Giardia: Since temperature is ≤ 1oC, required CT for 0.5-log Giardia is 
635 mg-min/L. 

Viruses: Since temperature is ≤ 1oC, required CT for 2-log virus is  
1,243 mg-min/L. 

Using the highest required CT, use Equation 4 to determine the disinfection process capacity in 

MGD.   

Equation 4:  

𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ ሺ𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 𝑐ℎ𝑙𝑜𝑟𝑖𝑛𝑒 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 ቀ
𝑚𝑔
𝐿 ቁ

𝑥 𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑧𝑜𝑛𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 ሺ𝑓𝑡ଷሻ 𝑥 𝑏𝑎𝑓𝑓𝑙𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟 𝑥 7.48
𝑔𝑎𝑙
𝑓𝑡ଷ  𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦ሻ

𝑥 ሺ 𝑀𝐺
1,000,000 𝑔𝑎𝑙ሻሻ/ ቀ𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐶𝑇 ሺ𝑚𝑔 െ𝑚𝑖𝑛

𝐿 ሻቁ
 

 

𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ ሺ3 
𝑚𝑔
𝐿  𝑥 ሺ40 𝑓𝑡 𝑥 60 𝑓𝑡 𝑥 13 𝑓𝑡ሻ𝑥 0.6

𝑥 7.48
𝑔𝑎𝑙
𝑓𝑡ଷ  𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦ሻ 𝑥 ሺ 𝑀𝐺

1,000,000 𝑔𝑎𝑙ሻሻ / 

1,243 𝑚𝑔 െ𝑚𝑖𝑛
𝐿 ൌ 0.5 𝑀𝐺𝐷
 

 

 

1. On the following chart, mark the peak flow used to evaluate the processes using a vertical 

line(s); then draw bars approximating the capacity of each MUP.  

To select peak flow, note that the daily average plant flow is 3.5 MGD and each raw water 

pump can transfer water through the plant at up to 5.6 MGD; the operators only operate one 

pump at a time.  The high-service pumps located in the clearwell operate in tandem up to a 

capacity of 8 MGD.   

2. Assign a MUP rating to each process based on the following:  

 Type 1 process:  Capacity ≥ of peak flow 

 Type 2 process:  Capacity = 80 – 100% of peak flow 

 Type 3 process:  Capacity < 80% of peak flow 
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Discussion: 

1. How would you characterize this plant and processes when talking about this analysis with the 

water system managers and staff?  If there are any Type 3 processes, what would the state’s 

response be?  

From Table 1:  Based on the evaluation, the PWS is unable to meet disinfection so the state 

would discuss options to change disinfectant to free chlorine, change to an alternate 

disinfectant (UV, etc.), slow down the plant or add more detention.  The State would work with 

the PWS staff to see what other processes to adjust, like the baffling factor.  The State would 

also put the PWS on a boil water advisory. 

 

2. Are there any revisions to the CCP Handbook MUP evaluation section that you would suggest? 

From Table 1:  In the sedimentation portion, it would great to see definitions and more options 

other than the existing two (e.g., super pulsators, tube/plate settlers, Actiflo, etc.). 
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3. How could the MUP evaluation be used to benefit the PWS oversight program in areas in addi-

tion to AWOP?  If not, what are the constraints and possible approaches to overcome them? 

From Table 1:  The MUP evaluation could be incorporated into:  

 Sanitary surveys 

 Initial permitting and permit modifications 

 Compliance follow-up 

 

Optional if You Have Time:  

If the plant were to be able to discontinue the ammonia feed, thereby switching to free chlorine dis-

infection, how would it affect the rating of the disinfection process?  Assume all flows and dimen-

sions stay the same, the maximum residual is still 3.0 mg/L (free chlorine), and there would not be 

any disinfection by-product issues caused by the switch at that residual.  Use the table taken from 

the CCP handbook below to determine the required CT for Giardia (assume 0.5-log inactivation 

required) and use Equation 4 to determine the disinfection process capacity.   
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Required CT Rationale 

64 mg-min/L Using the 0.5oC tables provided, chlorine concentration of 3.0 mg/L, and 
required Giardia log inactivation of 0.5-log. 

 

Equation 4:  

𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ ሺ𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑐ℎ𝑙𝑜𝑟𝑖𝑛𝑒 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 ቀ
𝑚𝑔
𝐿 ቁ

𝑥 𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝑧𝑜𝑛𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 ሺ𝑓𝑡ଷሻ 𝑥 𝑏𝑎𝑓𝑓𝑙𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟 𝑥 7.48
𝑔𝑎𝑙
𝑓𝑡ଷ  𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦ሻ

𝑥 ሺ 𝑀𝐺
1,000,000 𝑔𝑎𝑙ሻሻ/ ቀ𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐶𝑇 ሺ𝑚𝑔 െ𝑚𝑖𝑛

𝐿 ሻቁ
 

 

𝐷𝑖𝑠𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 ሺ𝑀𝐺𝐷ሻ ൌ ሺ3 
𝑚𝑔
𝐿  𝑥 ሺ40 𝑓𝑡 𝑥 60 𝑓𝑡 𝑥 13 𝑓𝑡ሻ𝑥 0.6

𝑥 7.48
𝑔𝑎𝑙
𝑓𝑡ଷ  𝑥 1,440𝑚𝑖𝑛𝑑𝑎𝑦ሻ 𝑥 ሺ 𝑀𝐺

1,000,000 𝑔𝑎𝑙ሻሻ / 

64 𝑚𝑔 െ𝑚𝑖𝑛
𝐿 ൌ 9.45 𝑀𝐺𝐷

 

 

What is the MUP rating for this revised disinfection process given that the peak high service flow is 

8 MGD?  

The major unit process rating would now be Type 1 because the rated capacity (9.45 MGD) is 
higher that the PIF of the high service pumps (8 MGD). 

 



 
 
 
 

2023 National AWOP Meeting 
 
 
 
 
 
 

Workshop Feedback:   
Developing AWOP Resources for Corrosion Control 
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2023 National AWOP Meeting 
 

Workshop:  Developing AWOP Resources for Corrosion Control 
 

 
 

Table Number: _____________  Participants: ______________________________________  

 
 
 
 
 
 
 
 
 
 
Objectives: 
 
The objectives of this workshop are (1) to allow AWOP participants an opportunity to provide feed-

back on the proposed corrosion control optimization performance goals, (2) to introduce partici-

pants to the corrosion control optimization assessment spreadsheet (OAS) that is being developed to 

assess PWS performance relative to the proposed goals, and (3) provide feedback on the overall 

approach of developing corrosion control resources for AWOP.  

Approach: 
 
Work as a group with others at your table to complete all three portions of this workshop.  Assign 

one person to record feedback from the entire table and be prepared to report out at the end of this 

session.  Also, please provide the group responses to the meeting organizers at the end of the work-

shop.  Feedback from this workshop will be considered as future AWOP resources are developed 

for corrosion control.   
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Area-Wide Optimization Program Corrosion Control1 Optimization Goals2  
Proposed Performance Goals Summary 

Category Goal/Guideline Status Description Reference 
 Equilibrium pH Performance 

Goals 
Proposed  Adopt system specific targets: Discrete upper and lower limits based on the locational running annual 

average (LRAA) of each pH monitoring site. 
o Entry point (EP) pH within range of the RAA ±0.20 S.U.  
o Distribution system (DS) pH within range of the LRAA ±0.50 S.U. 

EPA 2016 

 Equilibrium Alkalinity 
Performance Goals 

Proposed  Adopt system specific targets: Discrete upper and lower limits based on the RAA of the alkalinity 
monitoring site. 

o EP alkalinity within range of the RAA ±50 mg/L as CaCO3.  

AWWA 2017 

Residual 
Maintenance 

Disinfection 
Performance Goals 

Proposed  For systems that use free chlorine as a secondary disinfectant, adopt system specific targets: Discrete 
upper and lower limits based on the LRAA of each free chlorine monitoring site. 

o EP free chlorine within range of the RAA ±0.20 mg/L (as Cl2).  
o DS free chlorine within range of the LRAA ±0.30 mg/L (as Cl2). 

 For systems that use chloramines as a secondary disinfectant, adopt system specific targets: Discrete 
upper and lower limits based on the LRAA of each monochloramine3 monitoring site. 

o EP monochloramine within range of the RAA ±0.30 mg/L (as Cl2). 
o DS monochloramine within range of the LRAA ±0.40 mg/L (as Cl2). 

AWWA 2017 
AWWA 2013 

 

Residual 
Maintenance 

 

Corrosion Inhibitor 
Performance Goals 

Proposed  For systems that use orthophosphate, adopt system specific targets: Discrete upper and lower limits 
based on the LRAA of each phosphate monitoring site. 

o EP phosphate within range of the RAA ±0.20 mg/L (as o-PO4).   
o DS phosphate within range of the LRAA ±0.30 mg/L (as o-PO4).   

 For systems that use polyphosphate or blended phosphate, adopt system specific targets: Discrete 
upper and lower limits based on the LRAA of each phosphate monitoring site. 

o EP phosphate within range of the RAA ±0.20 mg/L (as o-PO4).   
o DS phosphate within range of the LRAA ±0.40 mg/L (as o-PO4).    

EPA 2016 
AWWA 2017 

Inorganics 
Removal4 

Manganese 
Performance Goals 

Proposed  EP manganese 95th percentile measurements achieve ≤ 0.02 mg/L Mn. 
 DS manganese 95th percentile measurements achieve ≤ 0.03 mg/L Mn at each monitoring site.  

AWWA 2015 

Inorganics 
Removal 

Iron Performance 
Goals 

Proposed  EP iron 95th percentile measurements achieve ≤ 0.10 mg/L Fe. 
 DS iron 95th percentile measurements achieve ≤ 0.20 mg/L Fe at each monitoring site. 

AWWA 2015 

1Goals are intended to minimize variability of various water quality parameters associated with corrosion control after optimal treatment has been established. 2Meeting the goals does not 
eliminate the risk of corrosion but can reduce the risk of corrosion. 3Total Chlorine monitoring can be used as a substitute to monochloramine monitoring when data is unavailable, although this is 
not the preferred parameter.  4Intended to reduce the accumulation of inorganic substrates on a system’s pipe walls, based on complexation potential and corrosion impacts. 
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Part 1 – Feedback on Proposed Corrosion Control Optimization Goals 

 
A suite of optimization performance goals has been proposed by the EPA Technical Support 

Branch (TSB) Optimization Team to reduce the risk of lead corrosion at a public water system 

(PWS) after optimized corrosion control treatment (OCCT) has been established1.  Goals have 

been proposed for multiple parameters related to corrosion in three categories:  (1) equilibrium, 

(2) residual maintenance, and (3) inorganics removal.  These proposed goals are intended to 

assess water quality stability through analysis of compliance monitoring data and additional 

monitoring as needed to inform process control decisions.  These goals are applicable for PWSs 

supplied by either surface water or groundwater.  The proposed goals are summarized in the 

table on the previous page.  

Performance goals are the foundation of an optimization program because performance is 

assessed relative to goals and process control changes are made to achieve the goals.  When opti-

mization goals are developed, they should be technically sound and implementable by the pri-

macy agency and PWS.  These proposed goals were initially developed based on an extensive 

literature review.  They have been refined based on a combination of piloting the goals through a 

series of site visits at PWSs in Kentucky, input from EPA ORD researchers, and a corrosion con-

trol workshop that was conducted with the participants of the Region 4 Multistate AWOP. 

The following three questions are offered to gather feedback on the proposed goals.  Specifically, 

are they implementable by both primacy agencies and PWSs?  Please answer the questions on 

the following page.  Also, for those of you who represent PWS Surveillance programs, 

please complete Tables 1 and 2 (separate handout) to indicate the availability of data in 

your program for both surface water and groundwater system to assess performance rela-

tive to the proposed goals.  Tables 1 and 2 may be completed after the workshop and 

returned to meeting organizers before the end of the meeting.   

 
1 Proposed performance goals assume that optimized corrosion control treatment has been established based on 
inventory of service line materials and system specific background water quality conditions using the most current 
version of EPA’s Optimal Corrosion Control Treatment Evaluation Technical Recommendations for Primacy 
Agencies and Public Water Systems. 
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Questions: 
 
1. Are there any additional parameters (e.g., aluminum, zinc, magnesium, chloride, sulfate) or dif-

ferent water quality targets that should be considered in the proposed goals? 

Chloride and sulfate (CSMR calculated for PWSs with galvanic corrosion concerns), cal-

cium (for PWSs with excessive scaling concerns), aluminum (for PWSs that use an alumi-

num-based coagulant), zinc (for PWSs that use a zinc-based corrosion inhibitor), tempera-

ture, carbon dioxide (for GW PWSs and/or PWSs that add carbon dioxide), and considera-

tion for ORP Special Studies at relevant PWSs.  DIC calculation and tracking would addi-

tionally benefit the evaluation process with the OCCT recommended guidance. 

 

2. As these goals were initially developed, various technical references mentioned the use of sili-

cates as a corrosion inhibitor. Briefly describe the extent of the use of silicates as a corrosion 

inhibitor in your jurisdiction. Should an optimization goal be considered for silicates? 

Very few, if any, PWSs using silicates were known of and noted by the states in attendance 

of the meeting.  Very few community water supplies, but some secondary supplies, use sil-

icates, i.e., hospitals feeding silicates into a hot water system.  Having a goal for silicates 

would be helpful if a PWS ever wanted to switch to silicates, but it was noted that silicates 

should only be included if they are considered an effective corrosion inhibitor nationally. 
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3. Do you anticipate any challenges with assessing PWS performance relative to these proposed 

goals? 

Some of the challenges listed were data integrity (i.e., method detection limits, interferences, 

improper sampling, improper reporting), data management, data availability (i.e., collection 

and reporting), data variability (i.e., seasonal changes that influence the RAA calculation 

could misrepresent assessment against the goal), and data formatting variations.  One sugges-

tion was to apply the goal on a seasonal basis or account for seasonal variability in the goal 

qualifications.  Clarification is needed to address data outliers (i.e., does one outlier mean that 

the PWS doesn’t meet the goal?).  Guidance on monitoring frequency and implementing new 

distribution system monitoring locations would be helpful in applying the performance goals. 

 

Part 2 – Feedback on Proposed Corrosion Control OAS 
 
An OAS has been developed to generate performance summaries and optimization trends to assess 

water quality data against the proposed corrosion control optimization goals. Review the example 

data summaries and trends generated by the OAS that are presented below and answer the following 

questions. 

 

Figure 1:  Example Equilibrium Performance Summary in OAS 
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4. The equilibrium performance summary in Figure 1 shows that caustic soda dose was adjusted 

throughout the year to maintain a consistent pH during the seasonal decrease in raw water pH. 

The annual average of EP pH measurements achieved the system-defined target (≥7.8 S.U.) and 

met the proposed EP goal (RAA ±0.20 S.U.) in 89% of measurements during this time.  

Although this system does not add a chemical to control alkalinity, assessing the variability of 

EP alkalinity relative to the proposed goal (RAA ±50 mg/L as CaCO3) can provide additional 

insight (source water quality changes and unintended treatment impacts).  

The proposed goal for alkalinity is to maintain an EP concentration within a range of 

±50 mg/L as CaCO3 of the RAA.  For systems with alkalinity RAAs ≤ 100 mg/L as CaCO3, 

similar to this example, should an alternative goal be considered? Should an additional 

chemical be added to increase alkalinity (or dissolved inorganic carbon)?  

The goal could be better chosen based on the recommended OCCT and OWQP for the 

PWS.  The RAA might be biased if the system is consistently trending on one side of the 

average (could the moving average be calculated monthly instead of annually?).  There 

could be a large shift over time, which would result in data trends deviating from the initial 

annual average value.  The PWS might need to review the OCCT decision tree again, 

based on this finding.  There can be significant raw water variability which creates chal-

lenges for assessing the goal.  Some systems can have very low raw water alkalinity 

(<25 mg/L), so a separate lower alkalinity goal should be considered. 

The discussion presented conflicting views on whether low or high alkalinity is generally 

“better” for corrosion control in a PWS.  When alkalinity levels are too high, copper in the 

system can experience a dramatic increase in solubility, but a minimum was still suggested 

as potentially implementable. 
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Figure 2:  Example Residual Maintenance Optimization Trend in OAS 
 
 
 

 

 

Figure 3:  Example Residual Maintenance Performance Summary in OAS 
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5. The example residual maintenance optimization trend in Figure 2 shows that the monthly values 

met the proposed EP goal (RAA ± 0.20 mg/L o-PO4) and the system-defined target (≥ 0.50 

mg/L o-PO4) from January through March but was challenged other times of the year.  Figure 3 

shows that phosphate residual was up to three times greater than the RAA during an extended 

period in August despite consistent phosphate dosing.  This could indicate that there was a devi-

ation in performance (i.e., originating from source or treatment) or that there was a data integrity 

issue. 

What supplemental information (e.g., additional data, questions for the operator) would 

you consider in effort to investigate this deviation in performance (i.e., unexplained 

increase in EP phosphate residual)? 

The monitoring deviation is off by a factor of three, and this could account for the difference 

in total phosphorus monitoring opposed to orthophosphate monitoring.  There appears to be a 

data integrity issue.  

Additional investigations could include checking that the feed pumps are calibrated, checking 

that the analysis instruments are calibrated, checking the quality of the chemical supply, 

reviewing the data logs for possible reporting issues, and investigating possible source water 

quality changes (including assessing previous years data for seasonal changes).  Moving for-

ward, operator calculation and unit consistency checks could be implemented as well as 

chemical feed calibration and dosing control SOPs. 
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Figure 4:  Example Inorganic Removal Performance Summary in OAS 

6. The example inorganics removal performance summary in Figure 4 shows that EP manga-

nese levels exceeded the proposed EP goal (≤ 0.02 mg/L Mn) in 60% of measurements and 

the EPA secondary maximum contaminant level (SMCL ≤ 0.05 mg/L Mn) in 4% of meas-

urements. However, iron levels at the EP met the SMCL (≤ 0.3 mg/L Fe) and the proposed 

EP goal (≤ 0.10 mg/L Fe) in 100% of measurements. This system monitored manganese and 

iron biweekly.  

Besides the raw water, what additional sources of manganese and/or iron should be 

considered (i.e., both in the WTP and DS)? What sampling frequency and additional 

monitoring locations would you suggest to better characterize these additional sources? 

Overfeeding permanganate in the WTP could carry over into the DS, there could be 

legacy accumulation of iron and manganese in the DS, and some materials in the DS 

may contribute (e.g., unlined cast iron).  A good recommendation would be to monitor 

weekly in the DS and daily at the WTP (raw and finished) for both iron and 

manganese. 

If over-feeding is eliminated with tighter process control, then distribution carry-over 

could be minimized as well as saving money on chemicals. 
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Figure 5:  Example Disinfection Performance Summary in OAS 

 
Figure 6:  Example DS Chlorine Residual Performance Summary in OAS 

 

7. The example residual maintenance performance summary in Figure 5 shows the proposed EP 

total chlorine goal2 (RAA± 0.30 mg/L Cl2) was met in 50% of measurements. Figure 6 shows 

disinfectant residual measured at a DS sample site not meeting the proposed DS total chlorine 

 
2 Total chlorine residual was used to assess performance because monochloramine data was not available. 
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goal (LRAA± 0.40 mg/L Cl2) 66% of the year.  Disinfectant residual directly correlates with the 

oxidation reduction potential (ORP) of the water.  Since chemical corrosion is an oxidation 

reduction reaction, disinfectant loss reduces ORP and increases corrosion potential (depending 

on pipe material, pipe scale, legacy accumulation, inorganics speciation, biological and hydrau-

lic events).  

What operational changes should be considered (e.g., treatment, distribution system) to 

maintain disinfectant residual and ORP?  What additional data should be considered for 

systems that chloraminates? Additionally, what sampling locations and frequency should 

be considered for all systems in the development of corrosion control monitoring goals?  

This system could examine water age and nitrification potential (look through additional 

years of data and determine if there were previous seasonal nitrification events). 

Keeping low TOC, consistent chlorine dosing, monitoring chlorine demand in the plant, keep-

ing low water age by maintaining flushing, optimizing storage tank operations, performing 

residential tap sampling, as well as nitrate, nitrite, and ammonia monitoring could help pro-

vide a more robust assessment. 

 
 
Part 3 – Feedback on Next Steps of AWOP Corrosion Control Development 
 
As described in the presentation, the following next steps are being considered to continue to the 

development of additional AWOP resources or tools to support corrosion control: 

 Establish an AWOP Corrosion Control workgroup. 

 Conduct Copper Corrosion Control Workshops during autumn 2023 AWOP Region 4 and 

AWOP West meetings.  Newer service areas are typically impacted by copper corrosion, 

opposed to lead corrosion.  Minimizing water quality variability and removing inorganics 

applies broadly to both copper and lead corrosion, but the corrosion rate for each metal is 

governed by different dissolution equilibrium.  System-defined targets (i.e., pH, and ortho-

phosphate) will differ based on the specific metal corrosion addressed as well as the system-

specific water profile and treatment (i.e., alkalinity, disinfection).   
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 Continue to enhance the corrosion control OAS based on ongoing experience. 

 Develop monitoring goals (e.g., location, frequency) to complement proposed performance 

goals for corrosion control. 

 Formally adopt performance goals for corrosion control. 

Please answer the following questions to provide input on the development of additional 

AWOP resources to support corrosion control.   

8. How could the corrosion control OAS be applied to other primacy agency regulatory and opti-

mization activities (e.g., sanitary surveys, reevaluation of CCT for LCRR, data integrity evalua-

tions)?   

Integration with sanitary surveys would be helpful to evaluate how effective a PWSs feed 

process might or might not be and could be used for reevaluation of OCCT or in conjunc-

tion with long term treatment changes.  

 

9. In general, what enhancements could be made to the corrosion control OAS to support both 

optimization and additional primacy agency activities? 

Regulatory values could be added onto the plots in the OAS and text boxes could be used 

to note system changes during specific time periods.  

The “optimization assessment” chart needs better clarification and some guidance to un-

derstand more effectively what is being displayed.  

A “7 period moving average” could be considered with Excel, and OAS could be used as/ 

at a DSO. 
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10. What suggestions do you have on next steps and future activities for the development of AWOP 

resources for corrosion control (see list of planned activities above)?  

The Corrosion Control Optimization workshop could be applied in different areas of the 

country to see what differences there are and what changes may occur. 

The state corrosion control experts should be engaged for feedback; the optimization goals 

for corrosion control are welcome, but they are still in need of being refined.   

Guidance on data monitoring, benchtop study procedures, and pipe loop demonstrations 

would be helpful. 
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Workshop Documentation:  Water Quality Event Preparedness 

Group 2 

Participants:  Chris Affeldt, Joe McNally, Janine Morris, Joe Uliasz, Tom 
Waters 

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 Flooding/storms – Water quality, infrastructure 

 Tornados – infrastructure  

 Chemical spills  

 Hurricanes 

 HABs 

 Wildfires 

 Drought 

 Cold weather – especially Kentucky in our group 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  2 – Multiple barrier assessment and treatability 

 Jar testing   permanganate demand ) 
  )   training 

  coagulant optimization ) 

 Investigate:   closing locations, e.g., move point of MnO4 

 separate closing locations for more effective process control 
 
 Understand chemical usage and optimize dosing locations. 

 
 Work with local technical schools to recruit more staff. 

 
 If change in water quality, understand equipment.  Get trained on it (e.g., don’t currently use MnO4), so if jar testing 

shows it is needed, operators need to be ready and know how to operate their processes. 

 

Assigned training area: 

 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 Operator reluctance to changing treatment or chemicals processes. 

 

 

Next steps for your state or region: 
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Group 4 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 Floodings 

 Drought 

 Hurricane 

 Power outages 

 Staff shortages 

 Spills 

 Antiquated infrastructure failure 

 Freezing 

 Chemical feed failure or spillage 

 Alternative chemical suppliers 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  3 – Operational skills 

 Chemical feed drawdowns – are there alternatives to using the river? 

 SOP development. 
 
 Water quality sampling to see what the river is like.  Call neighboring systems and ask for data. 

 Jar testing training (stock solutions, understanding the goals of jar testing). 

 Test valve, intake, pump. 

 Test chemical injection points. 

 Practice potassium permanganate? 

 Focus on particulate removal short term. 

 Can backwash waters be diverted during an event? 

 AWOP tools for jar tests. 

 Should be able to sample from the river for jar tests. 

 Test alarms. 

 “Special Study” – corrosion control effects. 

Assigned training area:   

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 
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Next steps for your state or region: 
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Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 Flooding 

 Drought 

 Fires 

 Spill 

- - - - - - - - - 

 Storms (high wind) 

 Power outages 

 HABs 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  2 – Multiple barrier assessment and treatability 

 Jar test (coagulant) over long period of time 

 Forecasting and coordination with polymers 

 Raw water pump usability and capacity 

 Chemical feed pump (permanganite) usability and capacity/sizing 

 Chemical age and availability (permanganite) 

 Jar test SOP development 

 Sludge removal capacity 

 Operator training and readiness 

 Water restriction process 

 Water temperature variability 

 Chemical monitoring with chemical changes 

 Updated monitoring locations (pre & during) 

 SCADA review (update alarms) 

Assigned training area: 

 Chemical source for higher amounts of chemical 

 Mixing speeds for floc/sed 

 Chlorine demand changes 

 Backwash water SOP 

 Chlorine dioxide for CT (pre-chlorine) 

 Benchmark rate increase with increased loading 

 Capacity impacts with filter benchmark rate 

 Trial with blended water 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 Immensely useful.   

 Extremely complex when you start going through the treatment process from multiple angles. 
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Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 Standard issues with finding voluntary systems to work with.   

 Availability of data and treatment staff. 

Next steps for your state or region: 

 Set up AWOP style workshops and evaluations. 

 Challenges with source changes.  Start with preparedness training with surface water systems.   

 
 

  



1/18/2024 - 22 - WQEventPreparedness WS Documentation.docx 

Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 HABs – more likely to occur in future; shallow sources most likely, but could occur anywhere. 

 Drought – has happened in past; systems on small sources/reservoirs. 

 Intense rainfall events – occurs frequently; systems on small rivers. 

 Wildfires – change to pH, TOC, increase in turbidity. 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  2 – Multiple barrier assessment and treatability 

 Background data on Missouri River water quality and water quality after reservoir. 

 Water quality testing would determine what chemicals may be needed. 

 Conducting training and testing on Jar Testing to determine what level of chemicals to feed. 

 Monitoring after each basin (floc/sed) would consist of turbidity, pH, after secondary chlorine dioxide. 

 With shortage of staff, determination of pump capacity on chemical feeders. 

 Dosing locations. 

Assigned training area: 

 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 Good activity to practice; could see doing this as a workshop in our state next time we host. 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 Knowledge of alternative water source water quality – conduct periodic background sampling. 

 Having to use different equipment that operators may not be familiar with on a day-to-day basis, i.e., 
generators, jar testing. 

 

Next steps for your state or region: 

 Promote emergency preparedness. 

 Host a workshop on Water Quality Event Preparedness. 
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Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 Droughts/dry weather 

 Flooding 

 Nutrient runoff 

 Chemical spills 

 Supply chain disruptions 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  4 – Management support and resources 

1 - Begin with more jar testing of the surface water sources.  Reach out to nearby systems that already treat the surface 

water.  Potentially connect with existing systems.  Bring in training session for surface water treatment. 

3 – Ensure there is enough time/operators for training and operations. 

2 – Do a water flow-through test to make sure all equipment is working.  Work with senior operator to write down all 

operating procedures.  Review emergency management plan with all employees. 

4 – May need to increase additives and hire more staff and bring in more training (and pay overtime) to attend.  Look 

into grant options.   

Assigned training area: 

 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 

 

 

Next steps for your state or region: 
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Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 



1/18/2024 - 36 - WQEventPreparedness WS Documentation.docx 

 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  Management support and resources 

 Jar testing for changing conditions and training. 

 Train other operators. 

 Jar testing training and chemicals: 

- Stock solution – coagulant  polymer 

- Carbon – recalculate chemical feed rates.  Hire outside help.  Near utility.  Temp. changes. 

 SOP to switch source.  Add to ERD.  Include training. 

 Equipment – inspected – does it work?  Routine maintenance. 

 Hire TA provider – consultant. 

 Reserves include emergency situation. 

 Operator staffing/rotating. 

Assigned training area: 

 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 Operator reluctance to changing treatment or chemicals processes. 
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Next steps for your state or region: 
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Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 New Mexico – Wildfires: 

Higher turbidity, surface WS vulnerable. 

Better understanding and communication from above. 

 Missouri – Tornadoes: 

Loss of power, unknown preparedness. 

 EPA Region 6 – HAB: 

ORSANCO assisted in Ohio, lessons learned. 

 Missouri – Earthquakes: 

Definitely unprepared.  Many changes and dangers.  Extremely rare, but devastating. 

 New Mexico and Missouri:  Droughts.   

Already covered extensively. 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  1 – Alternative source water and intake 

 Compile historical and current record of river hydraulics and water quality.  Some data may be available 
from other organizations.  River water could be considered the worst case scenario.  Sample river to fill in 
missing data.   

 Jar testing – train operators on proper techniques.  Investigate the river water and other variables.   

 Check river intake equipment maintenance and integrity. 

 Develop high level plan (final step – conduct MPV Eval.). 

Assigned training area: 

 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

 

 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

 Some of the provided information in the example would be hard to know before the workshop (familiarity 
with Jar Tests). 

 Be flexible and ready in CPEs to transition to preparedness topics if a need is identified.   

 

 

Next steps for your state or region: 

 

 

 
 



1/18/2024 - 47 - WQEventPreparedness WS Documentation.docx 

Group Number is unknown. 

Participants:   

What you will be doing during this workshop: 

1. Brainstorm water quality events impacting your state/region (~ 10 min.) ☐ 

2. Review water system background to plan a water quality event training activity (~ 10 min.) ☐ 

3. Complete assigned areas to develop onsite activities at host water system (~ 20 min.) ☐  

4. Provide feedback on workshop experience and next steps for your state/region ( ~ 10 min.) ☐ 

Part 1 – Brainstorming water quality events impacting your state/region 

The purpose of this workshop is to gain experience setting up a training activity on water quality event pre-

paredness at a host water system.  In the first part of the workshop your group is to discuss water quality 

events that have impacted or could impact water systems in your state and region.  The overview presenta-

tion provided ideas based on events that have recently impacted AWOP states and regions.  Your group may 

have other location-specific examples to discuss.  List your ideas below. 

Water Quality Event Brainstorming:  Identify and discuss water quality event(s) that you have experienced in your 
state or region that presented challenges to your water systems.  What other types of events could impact your sys-
tems?  Document your list of water quality events along with comments on experience gained, likelihood of occur-
rence, types of vulnerable water systems. 

 Flooding – Vermont (boil orders)  power outages; loss of pressure; flooding of well heads. 

 Chemical spills  Railroad! (SW sources). 

 HABs (surface water systems). 

 Severe storms  microbial; power loss. 

 Supply chain disruptions (all systems). 

 Airborne deposition – o acid rain, wildfire smoke (surface waters) 

* Spill notification system  improved warming system. 
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Part 2 – Setup for water quality event preparedness training 
 
The second part of this workshop provides background on a proposed host water system where training on 

water quality event preparedness will be conducted.  The proposed host water system information is based on 

a CPE conducted in an AWOP state.  As described in the overview presentation, this type of training is part 

of an approach to improve the readiness of water system managers and operators for water quality events 

with which they have limited experience.  The following background provides information for your group to 

use in developing a workshop approach on this topic. 

 This water system serves a community of about 5,000 residents, and their primary water source is a 
reservoir. 

 Water production from the plant varies from 1.5 to 1.8 MGD (2 MGD design). 

 The Missouri River provides a backup water source for the plant; however, it is seldom utilized, and 
the current operating staff have no recent experience treating this source.  Recent drought trends in 
the area indicate that this alternate source will be needed to meet plant water demands. 

 In anticipation of treating this alternative source, consider variability in turbidity, organics, nutrients, 
and water chemistry (alkalinity, pH, hardness). 

 The plant is operated by a supervisor and three shift operators.  Some staffing limitations have been 
identified, i.e., inadequate coverage during extended operation hours (summer), high turnover of 
night shift operator position, heavy dependence on the plant supervisor as the “knowledge base” 
among the staff. 

 A plant schematic is shown below.  Major unit processes include primary stage coagulation/ 
flocculation/sedimentation, secondary stage coagulation/flocculation/sedimentation, filtration, and 
disinfection. 

 The following chemicals are currently fed at the plant unless otherwise noted: 

o Coagulant – Carus PHI 2347 (blended product including aluminum and polyamines) 

o Carbon – taste and odor control 

o Chlorine dioxide – pre-oxidation 

o Potassium permanganate – seldom used, limited operator experience 

o Lime – alkalinity addition 

o Fluorosilicic acid – dental protection 

o Orthophosphate – corrosion control 

o Chlorine – disinfection 

 The plant has a good-sized process control lab that includes standard surface water treatment analyti-
cal equipment. 
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 A jar test mixer and jars are available.  The operators collect daily samples of the primary and sec-
ondary stage coagulated water and run a jar test using established jar test settings.  Settled water tur-
bidity results are recorded.  Operators do not make stock solutions and do not have experience con-
ducting jar testing other than following their standard protocol. 

 

 

Part 3 – Planning for water quality event preparedness training 

AWOP training on water quality event preparedness is being planned based on the water system needing to 

utilize their alternative water supply.  AWOP workshops typically have three or more small groups working 

on different aspects of the training topic.  The following areas have been identified to support training on this 

topic: 

1. Alternative source water and intake 

2. Multiple barrier assessment and treatability 

3. Operational skills 

4. Management support and resources 

5. Communication 

AWOP training events typically emphasize hands-on activities, and this approach is especially important for 

this topic.  To make this water quality event as realistic as possible, it is important to fully test capabilities 

given the plant operations flexibility and available time, i.e., utilize actual system data, conduct bench scale 
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studies, conduct full-scale studies when possible.  A list of activities for the training group and plant staff to 

follow up on after the training is an expected outcome of the workshop. 

For your group’s assigned area(s), work through the questions in the development template below, thinking 

about the results and impacts of the switch to the alternative source.  Develop an approach to confirm treat-

ment plant capabilities, identify weak links, and motivate plant staff to proactively engage in water quality 

event preparedness.  Discuss your assigned area(s) and document your key points and approach.  Each group 

will be asked to provide feedback on their workshop results.  Make sure that you have good documentation!  

Group results will be compiled and can be used to develop future training on water quality event prepared-

ness for your state or region. 

1.  Alternative Source Water & Intake:  What approach can be used to assess the alternative source water quality 
and intake?  Consider availability of alternative source water quality information, missing data, and related decision 
making. 

 Watershed or monitoring locations, data types, and access 

 Raw water monitoring locations, data types 

 Water quality triggers to establish treatment changes 

 Raw water pumping assessment 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

 

2.  Multiple Barrier Assessment & Treatability:  What approach can be taken to assess the plant multiple barriers 
(or targeted barriers) and their ability to treat the alternative water source?  Consider the following: 

 Treatment types and processes (refer to schematic) 

 Available oxidants (e.g., permanganate, chlorine dioxide, chlorine) 

 Coagulants and/or polymers 

 Chemical feed capabilities (feed rates, dosages) 

 Disinfection CT 

 Solids handling 

 Secondary impacts of changing source water, e.g., corrosion control 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 
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3.  Operational Skills:  What approach can be taken to consider operational skills needed to assess process and treata-
bility options when using an alternative source water?  How will these skills be demonstrated or developed? 

Consider the following areas: 

 Sampling and testing capabilities (in-house or contract lab, depending on type of monitoring required) 

 Ability to jar test for multiple applications (e.g., particle removal, TOC removal, iron and manganese oxida-
tion, powdered activated carbon addition) 

 Ability to develop and conduct Special Studies 

 Types of studies that could be conducted during the workshop to assess this area 

Insert your group results in the blank template provided below (page 7). 

4.  Management Support and Resources:  What approach can be taken to consider management factors that could 
impact the successful use of an alternative source water?  Consider the following: 

 Support for operator preparedness training 

 Approach for conducting full-scale scenario testing 

 Operator availability (time to work on the approach) 

 Budget needs / impacts 

 Bringing in outside perspectives, such as AWOP staff, local utilities facing similar issues, etc. 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
activities that play to the strengths of a management staff member, e.g., facility walk-through, planning and 
conducting full-scale testing. 

Insert your group results in the blank template provided below (page 7). 

5.  Communication:  What approach can be taken to consider communication factors that could impact the effective-
ness and outcomes of using an alternative source water?  Consider: 

 Internal communication – within organization, workgroups (operations, maintenance) 

 External communication – with customers, press, social media messaging 

 Approvals from regulatory agencies to set up a full-scale trial 

 Consider the communications aspects of unintended consequences.  How will communication be handled if 
something goes wrong with the switch in sources? 

 Types of activities or studies that could be conducted during the workshop to assess this area – think about 
existing communication protocols and the need for new ones with a staff member that would support this 
water quality event. 

Insert your group results in the blank template provided below (page 7). 
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Use the templates below to document your training approach ideas: 

Assigned training area:  3 – Operational skills and 5 - Communication 

3 – Operational skills:  

 Stock solution preparation for chemicals – SOP. 

 Alternate water quality sampling  pH, alkalinity, TOC  SOPs 
turbidity, Mn, UV 254. 

 Jar Test procedure – SOP .conduct Special Studies (seasonally) and develop trends for alternate source. 

 Treatment basics – knowledge  understanding of treatment basics, chemical feed, treatment goals. 

 Water quality analysis in lab – SOP.   

 Water quality blending. 

 Recycle backwash – eliminate this practice? 

 Test alarms – if no shift operator present at night. 

5 – Communication:  

 Public communication  change in source notification. 

 Emergency response. 

 WARN. 

Assigned training area: 

 

 

 

Part 4 – Workshop feedback and next steps 
 

Wrap up this workshop by discussing and documenting your observations from this activity.  Finally, think about and 

document how training on water quality event preparedness could be introduced in your AWOP. 

Observations from participating in this activity: 

Obstacles to introducing water quality event preparedness training and possible approaches to overcoming obstacles: 

Next steps for your state or region: 

 




