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The Bacteria Conundrum
• Indicators only, not the virus or pathogen
• Multiple types of indicators (total coliforms, fecal, E Coli, enterococci)
• Highly variable parameter - spatially and temporally
• Not appropriate to assess with automated samplers (ie. Isco)
• Short holding times - bottle requires preservation solution
• Sample setup in lab – restricts sample drop off (sometimes Mon-Thurs)
• After hours setup/overtime costs
• Minimal number of certified commercial labs/available utility partners
• Dilution requirements for lab analysis (> or < results)
• Subjective results – membrane filter method
• Delays in receipt of results
• Questionable epidemiological studies used to develop standards
• Ambient water quality standards often applied to runoff
• Unreasonable TMDLs



Previous Assessment
• Field observations/odors
• Indicator grab sampling

– Fecal coliform
– Enterococci
– E. coli

• Field test kits – presence/absence or 
approximate

• Surrogates or tracers – optical brighteners, 
tryptophan, sucralose, pharmaceuticals

• Microbial source tracking



New Tools for Bacteria Assessment
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Fluidion Alert Products



Alert Lab Testing
City of Columbia, SC



Alert Lab
• Measures in situ concentrations of bacteria after 

incubation – E. coli, Enterococci, Fecal Coliform
– Capacity to analyze 6 samples, with addition of 

reagent
– Individual sample incubation
– Battery powered for field use
– Includes built-in datalogger/modem – transmits to 

dashboard for operation
– Similar analytical approach to standard lab 

methods



Alert Lab
• Measures in situ concentrations of bacteria after 

incubation – E. coli, Enterococci, Fecal Coliform
– Ease of operation and maintenance
– Reduces delays in results from several days to hours 

(8-12 hrs)
– Reagent syringes – reagent best if used in 90 days
– Passed WHO and Unicef verification
– Measures free bacteria and bacteria absorbed to 

sediment

 



Columbia Monitoring Stations
• Rocky Branch
• Drains downtown and 

“Five Points” area
• Bacteria TMDL 

watershed



Alert Lab



Dashboard



Dashboard Info



Results



Dashboard Results  



Split Samples



Alert V2 Case Study
Charleston County, SC



Fluidion Alert V2
• Measures in situ concentrations of bacteria after 

incubation – E. coli, fecal coliform
– Eliminates the need for manual grab sampling
– Battery powered
– Includes built-in datalogger/modem – transmits to 

same dashboard as Lab for remote operation
– Similar analytical approach to standard lab 

methods
– Measures bacteria absorbed to sediment
– Float or fixed mounting options



Fluidion Alert V2
• Measures in situ concentrations of bacteria after 

incubation – E. coli, fecal coliform
– Ease of operation and maintenance
– Capacity to collect 7 samples without field intervention
– Can obtain time-series data during nights or weekends
– Reduces delays in results from several days to hours (8-12 hrs)
– Cartridge life cycle 

• 90 days for fresh water
• 30 days for sea water

• Woolpert purchased for rental/use on behalf of 
our MS4 clients



Charleston County SC
• Permitted Phase 2 MS4
• Third most populous County in SC with 

over 400,000 residents
• Land Area

– 1,358 square miles
– 440 square miles is water (32.4%)



Purpose
• To collect high frequency bacteria and accompanying data at a 

pilot location to better characterize the following:
– Frequency of standard exceedances
– Trends related to tidal conditions or storm water runoff
– Correlation with other water quality parameters
– Patterns that might improve source identification and 

possible MS4 contribution



Pilot Location – Horlbeck Creek



Alert V2 Deployment



Alert V2 Deployment
Key Items:
• Coordination with dock owner 

and Town
• Daily planned cartridge 

replacement over 2 weeks – 
target of 98 samples

• Sea water cartridges were 
required due to salinity

• Cellular service – LTE-M



Targeted Sampling - Random



Not all rainbows and butterflies

• Moisture blocking pump 
tubing

• Cellular signal reliability





Results





Results



SC Regulatory Approval
• Although technology not included in EPA analytical methods (40 CFR 

Part 136) 
– Two Fluidion customers have confirmed data meets EPA’s ATPs
– Flexible language in “current” SC Phase 2 MS4 permit



FL Regulatory Approval



Limitations
• Need deep enough water to ingest sample 

without sediment/pluff mud with Alert V2
• Purchase price for direct ownership
• Security of equipment
• Reliable cellular service – LTE-M 
• Indicator bacteria – instrument configuration



Applications
• Evaluate variability/range in bacteria over short windows of time

– MS4 compliance – 303d, TMDLs, BMP performance
– Sanitary sewer leaks/overflows/success of rehab
– Freshwater public swimming areas, public health 

advisories
– Beaches – advisories, removal of advisories
– Oyster beds and harvesting
– Others - triathlons, water parks

• Develop regression equation for bacteria 



Our Role
• First purchaser in southeastern US
• Offered opportunity earlier this year to 

become distributor
• Benefits to you:

– Tech support from those you know
– Users that can relate to your 

challenges firsthand
• Still services provider first and foremost
• These products are not always the right 

solution



Questions?
James Riddle, PE
Vice President
Program Director | Water Market
D: 803.214.5920  | M: 803.422.4048
james.riddle@woolpert.com
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