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 GENERAL 
 

   ~ 60% of TREATMENT SYSTEMS USE LAGOONS (usEPA) 

   ~ SAME BIOLOGY as with CONVENTIONAL MECHANICAL 

 

 TYPES 
 

   AERATED      DO / O2 

   ANAEROBIC     no DO 

   STABILIZATION   MULTIPLE MECHANISMS 

 

  TODAY’S FOCUS 
 

   CONVENTIONAL and HIGH PERFORMANCE AERATED TYPES  
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+ PROS / STRENGTHS 
 

 +  HRT and FLOW RATES 

 +  DAMPEN / BUFFER SLUG LOADS and HIGH FLOWS 

 +  MINIMAL OPERATIONS TIME - RELATIVELY ‘HANDS OFF’ 

 +  OPERATIONAL FLEXIBILITY  with ‘FILL and DRAW’ TYPES 

 +  GOOD MATCH for SMALLER COMMUNITIES with SPACE 

 

-  CONS / CHALLENGES 
 

 -  CONSISTENTLY MEETING VERY LOW LIMITS 

 -  LESS PROCESS CONTROL 

   -   VARIABILITY  e.g. daily DO 

 -  DILUTE BIOLOGY and 

 -  SEASONAL WEATHER 

   -   CHANGE OVER 

 
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  GENERAL 
 

 -  DILUTE BIOLOGY and 

 -  SEASONAL WEATHER - TEMPERATURE 

 -  DAILY CHANGES - SUNLIGHT 

 -  LESS CONTROL ( PROCESS / ENVIRONMENT ) 

 -  CONSISTENCY / RELIABILITY 

 -  i.e. ‘RISK’ 
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  CODE 
 

    NR 110.24  GENERALLY OVERSIZED fn (DILUTE       

          BIOLOGY and COLD TEMPERATURE) 

    NR 212 III   TMDL / WASTE LOAD ALLOCATIONS 

    NR 217    PHOSPHOROUS - STANDARDS and LIMITS 
 

 

 

 

 

  PERMITS 
 

    TMDL and SEASONAL EFFLUENT QUALITY CHANGES 

        i.e. FIXED LOAD and VARIABLE FLOW  affects EFFLUENT 
 

    AMMONIA 
 

    PHOSPHOROUS 
 

    SOLIDS 

 
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 OPERATIONS 

   LESS CONTROLLED ENVIRONMENT 

   LAG / DELAY with LAB DATA 

   LOW BIOLOGY CONCENTRATIONS 

   SEASONAL 

    ‘TURN-OVERS’ 

    BLOOMS, ALGAE and MACRO-PHYTES 
 

   DO / O2 

   RELATIONSHIP  DO, SOLIDS and PHOSPHOROUS RELEASE 
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  EFFLUENT PARAMETERS and TREATMENT 

 

    NH3  AMMONIA and NITRIFICATION 
 

     PT   TOTAL PHOSPHOROUS 
 

     Portho  planning and operations tool 
 

      TSS  TOTAL SUSPENDED SOLIDS 
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  CASCADE 
 

      CUSTOMERS 

       RESIDENTIAL ( 700 V + 250 SD )  950 

       INDUSTRIAL (DAIRY and MEAT)   ~ + 50% LOAD 

       INDUSTRIAL MONITORING      2 x YEAR 
 

       INFLUENT (2016)           VARIABLE ! ! ! 

       Qavg                 0.080 mgd 

       BOD5 avg               340 ppm / 230 ppd 

       TSS avg                260 / 170 

       PT - avg                12 / 7 

  
 
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  CASCADE 
 

      WPDES 

       2006                NH3 and PT INTERIM 

       2010                UPGRADE COMPLETE 

       2011                NH3, PT INTERIM 3.8 ppm 

       2016                PT 1.1 ppm 1.2 ppd 

                      TMDL ( READ the FINE PRINT . . . ) 

 

      CHALLENGES 

       DAIRY  PRODUCTION x 3 

       TMDL 

        Q FLOW 

        FIXED  EFFLUENT LOADS 

        EFFLUENT CONCENTRATIONS  as Q  

 
 

 



STRATEGIC TOOLS 

© STRATEGIC MUNICIPAL SERVICES, INC. 

  CASCADE - PROCESS SUMMARY 
 

      PRETREATMENT 

       DAIRY        INTERCEPTOR (10k) and SILO (30k) 

       MEAT MARKET   INTERCEPTOR / SLAUGHTER WASTE 
 

      PUMP STATION 

       COMMINUTOR 
 

      HIGH PERFORMANCE LAGOON 30-45 d HRT 

       COMPLETE MIX   TREATMENT 

       PARTIAL MIX    ‘REST’ 

       SETTLING  

       FIXED FILM REACTOR and SOLIDS CAPTURE 

       UV DISINFECTION 
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 

 

 
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   PT 

    COMPLETE and PARTIAL MIX  ~ 45-50% REMOVAL  w/ TSS 

    CHEMICAL PRECIPITATION   ~ REMOVE BALANCE 

        DOSING LOCATIONS - PILOT TESTING 

        RIGOROUS MIXING 

        DOSING RATES for LOW LIMITS K 1:1 STOICHIOMETRY < 0.8 

 
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  LESSONS 

    OBSERVE TRENDS WEEKLY (O2, LABS, VISUAL) 

    WATCH MORE CLOSELY 

    TEST MORE at KEY TIMES 

    MAINTENANCE – SOLIDS 

    CAN IMPROVE PROCESS with SIMPLE ADJUSTMENTS 

 
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 OPERATIONS and RISKS 

   O2 

     COMPLETE MIX 

     PARTIAL MIX   ‘REST’ 

     SETTLING     MIN 4-5 ppm  MAINTAIN P ‘BIND’ 

     ‘POLISHING’ 

   MAINTENANCE and SOLIDS 

 

   FILL and DRAW 

      ADJUST DISCHARGE PERIOD fn (SEASONAL TMDL / WPDES) 

 
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  ALTERNATIVES - WPDES 

    PHOSPHOROUS 

       VARIANCES    NR 217.19 

       WQT       WATER QUALITY TRADING 

       AM        ADAPTIVE MANAGEMENT 
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the end 

DISCUSSION and QUESTIONS 
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  WASTEWATER ENGINEERING              METCALF & EDDY 

 PONDS, LAGOONS and NATURAL SYSTEMS      wisDNR STUDY  

   HIGH PERFORMANCE AERATED LAGOON SYSTEMS  RICH 

   PRINCIPLES of … POND SYSTEMS           EPA 

 WASTEWATER LAGOONS - GUIDELINES        EPA 
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for UPDATED HANDOUTS 


