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All BWTP discharge permit requirements were met and all wastewater received Membrane Bioreactor (MBR) 
secondary treatment in May. Monthly averages for effluent BOD and TSS were <1.5-mg/L and <2.0-mg/L, 
respectively, and removals were both ≥ 99%. All fecal coliform results were <1-cfu/100-mL. Effluent pH was 
maintained between 6.8 and 7.5. Continuous dosing of alkalinity using 59% Magnesium Hydroxide [Mg(OH)2] 
was required to ensure minimum effluent pH limits were met and to provide more favorable conditions for 
nitrifying bacteria.  
 
Effluent flow to the Puget Sound averaged 18.1-MGD.  Approximately 0.9-MGD of treated effluent was used for 
plant processes, primarily to recirculate effluent to the influent via the Influent Pump Station (IPS) and the 
North Creek Diversion Structure. While no reclaimed water was distributed to customers this month, a portion 
of the recirculated flow discharged was to prepare for distribution of reclaimed water. The average influent flow 
was 19.0-MGD. The final effluent flow values are calculated using in plant magnetic flow meters and are based 
on the flow balance between membrane effluent, C3 (plant process water) usage, reclaimed water produced, 
and recirculated effluent. The maximum effluent (19.3-MGD) occurred on May 3 when there was no effluent 
recirculated.  The maximum influent (20.1-MGD) occurred on May 11 during wet weather. Membrane capacity 
was adequate to treat the influent flow in May.  
 
1.6-inches of rainfall was measured in May based on local rain gauges. The wettest periods occurred on May 13 
(0.5-inches) and May 29 (0.6-inches). The total precipitation recorded for SeaTac Airport in May was 1.14-
inches of rain, which is below the historical average of 1.88-inches. Local area air temperatures averaged 
58.4°F in May, which is 0.9°F above the historical average.  
 
All permit-required samples were collected and analyzed.  
 
Influent Pumping: Influent was pumped using the small raw sewage pump (RSP) sets. Two pump sets were 
required for an average of 8 hours per day.  The IPS wet well was “pumped down” on 28 days in May to remove 
accumulated grease and rags.   
 
Primary Treatment: Three of five primary clarifiers (PC-1, PC-2, PC-3) were in service throughout the month. 
Solids return flows were directed to PC-1 and PC-2. Staff performed weekly primary effluent screen cleanings 
to maintain flow capacity through them. 
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Secondary Treatment: All three Aeration Basins (ABs) were in service in May. The MLSS and solids retention 
time (SRT) averaged 6,812-mg/L and 17 days, respectively. The classifying selector and its associated 
equipment operated all month. Wasting was controlled in SRT mode to reduce foam and associated 
filamentous bacteria from the ABs as well as to facilitate process stability. Wasting rate was calculated using 
the average WAS TSS value obtained from laboratory results instead of the inline WAS TSS probe. Foam did not 
impact flow through the plant. 
 
The ABs continued to operate in “zone-DO” control mode. Aeration air flow averaged 13,581-scfm total to all 
basins. DO setpoints were decreased on May 27 from 1.2-ppm to 1.1-ppm for zones 2 and 3 and from 1.1-ppm 
to 0.9-ppm for zones 1 and 4 to begin the process of gradually reaching lower DO setpoints to improve 
denitrification while maintaining process stability. Foaming increased slightly after the setpoint change. Staff 
continue to pursue improvements in the tuning of DO control and in classifying selector operation. 
 
Total Kjeldahl nitrogen (TKN) and total inorganic nitrogen (TIN) concentrations for March, April and May are 
summarized in Table 1. Staff will continue to monitor the effects of lowering the DO setpoints and secondary 
influent characteristics on nitrogen removal.  
 

Table 1. Influent and Effluent TKN and TIN concentrations and loading. 

Influent Effluent  Dewatering 
production  

 TKN, 
mg/L 

BOD/
TKN1  

TIN, 
mg/L 

Flow, 
MGD 

TKN, 
lbs per 

day 

TKN, 
mg/L 

TIN, 
mg/L 

Flow, 
MGD 

TIN, lbs 
per day 

Total N 
Removal2 

Biosolids 
Produced, Wet 
Tons (Dry Tons) 

Mar. 49.1 5.3 33.0 24.1 9.886 1.1 36.6 24.1 7,211 25.9% 1,321 (285) 

Apr. 49.7 5.4 36.2 21.7 8,986 1.4 38.0 21.1 6,534 24.4% 1,001 (218) 

May 56.9 5.3 40.1 19.0 10,850 1.6 40.3 18.1 6,025 28.7% 1,254 (271) 

1 Ideal BOD/TKN ratio >5 
2 Total Nitrogen Removal (TN) is equal to [(Influent TKN + Influent NO2+NO3) -(Effluent TKN + Effluent NO2+NO3)] / (Influent TKN + Influent 

NO2+NO3 ). TKN is Organic Nitrogen + Ammonia. 
 
Approximately 2,245-gpd (118 gal/MG influent) of Mg(OH)2 was added to the secondary process for 
supplemental alkalinity in May. No 25% Sodium Hydroxide [NaOH] was used this month. 
 
Table 2 shows the weekly average trans-membrane pressure (TMP), membrane permeability, and SRT. Results 
from peak flow tests are used to calculate the capacity of the membrane trains. These results help staff 
anticipate the need for storage in the influent structure, diverting flow to other treatment plants, or chemically 
enhanced primary treatment. All peak flow tests were run with trains in LEAP “high” aeration mode to estimate 
the maximum plant capacity. 
 

Table 2. Weekly average trans-membrane pressure, permeability, and SRT. 

Parameter Week 
ending  

5/4 

Week 
ending 

5/11 

Week 
ending 

5/18 

Week 
ending  

5/25 
TMP before backpulse, average psi1 -1.6 -1.3 -1.2 -1.2 
TMP before backpulse, peak flow test, psi -2.4 -2.4 -2.2 -2.2 
Permeability temperature-corrected2, gfd/psi 7.4 7.2 7.4 7.5 
Flow target for peak flow test, gpm3 4,700 4,700 4,700 4,700 
Flow hourly average during peak flow test, gpm3 3,978 3,935 3,916 3,967 
MBR Effluent temperature, °F  63.5 64.5 65.4 65.9 
SRT, days4 20 17 15 15 
MLSS, mg/L4 7326 7227 6913 6467 
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ML sCOD, mg/L  52 38 34 30 
        1 TMPs during the moderate flow period of the day. 

    2 Temperature-corrected Permeability based on Peak Flow Test.  
    3 Flow target is the instantaneous flow, the hourly average flow includes time the train is not in production. 
    4 SRT and MLSS values are based on laboratory data, rather than online probes 

  
 
Cassette replacement for Trains 1 and 7 were completed in May. The existing cassettes in these two trains were 
replaced with more efficient, higher capacity cassettes that will lead to an increase in overall plant capacity 
and ensure reliability for the future. Staff found noticeable issues with turbidity during testing and startup of 
these new cassettes, evidenced by the occasional short spike in the combined effluent turbidity of up to 1.0-
NTU. Both trains were returned to service by May 16 after repairs and retesting were completed. Staff will 
continue to monitor these trains to determine if further repairs are needed. Plans to replace cassettes in Trains 
2 and 8 are scheduled for mid-July. The monthly average membrane effluent turbidity, combined from all 8 
trains, was 0.04 NTU in May.   
 
Soluble COD (sCOD) in the mixed liquor averaged 36-mg/L; this parameter has been well correlated with 
permeability (lower sCOD is correlated with higher permeability). The maximum hourly flux during peak flow 
tests was between 15.5-gpd and 17.4-gpd per ft2 of membrane surface. Temperature corrected permeability 
during peak flow tests averaged 7.4-gfd/psi, indicating good membrane filterability. All trains were operated in 
backpulse mode between 4 and 20 times a day to prevent fouling. Approximately 2,245 gallons of NaOCl were 
used for weekly maintenance cleans. 
  
Disinfection: Approximately 9,362 gallons of NaOCl was dosed for final effluent disinfection at an average 
dose of 2.4-mg/L as Cl2.  The monthly average and maximum weekly effluent Cl2 residual at the outfall (aka 
Point Wells) were 0.06-mg/L and 0.07-mg/L, respectively. 
 
Odor Control: All odor control areas had the design-specified number of trains in the service: four trains for 
Headworks and three each for Solids and Secondary. 3,866 gallons of NaOH and 1,982 gallons of NaOCl were 
used in odor control this month for ORP and pH adjustment. All ORP and pH probes were checked for 
accuracy. Plans to replace existing ORP and pH probes with newer models are ongoing. 
 
Solids Performance 
Solids handling and digestion performance for May are summarized in Table 3 below. Detailed information 
pertaining to each individual process is described in the following paragraphs.  
 
Thickening: Two gravity belt thickeners were in operation during the month of May. GBT-1 was out of service all 
month to repair the misaligned belt. The thickening polymer batching unit operated normally. The thickening 
polymer batch unit will be replaced by mid-2026. 
 
Anaerobic Digestion: The digestion process operated with all three active digesters for the month. The 
digestion process met time and temperature requirements for Class B biosolids for the entire month. Dig-1 
continues to operate with 2 of 3 draft tube mixers in service (since mid-2024). Dig-2 continues to operate with 
limited mixing relative to the other active digesters. Dig-2 mixer 1 has been offline since mid-March after 
observing a sudden decrease in amps. This mixer is scheduled to be replaced with a rebuilt mixer in June 2026. 
No observable issues have been observed with any of the mixers in Dig-3. Plans to inspect and repair mixers in 
Dig-1 and Dig-2 are scheduled for mid-2026. The average %TS in all three digesters have steadily increased 
throughout the month, with Dig-1 being disproportionately higher than Dig-2 and Dig-3. %TS in Dig-2 is now 
comparable to that in Digesters 1 & 3 (it was refilled and restarted in Nov. 2025 at a TS of 1.5%). 
 
Dewatering/Biosolids  
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Dewatering operated for a total of 27 days in May, using both centrifuges. Dewatering process performance is 
summarized below in Table 3. Dewatering was operated primarily using the swing polymer batching unit for 
most of the month. The existing dedicated dewatering polymer disperser unit was removed and replaced late 
May. Startup and commissioning of the new unit is scheduled for early June. Staff aim to replace the remaining 
units (thickening and swing) later this summer.  
 
 

Table 3: Solids and Digestion Process Summary 
 

Thickening Value Units 

Total Solids Thickened1 1.7 million-lbs 

Avg Feed Sludge %TS 1.4 % 

Avg Thickened Sludge %TS 5.2 % 

Avg Solids Capture 93.7 % 

Avg Polymer Dose 4.8 lbs-active/dT 

Digestion Value Units 

Avg Temperature 99.2 °F 
Avg Solids Retention Time in active 
digesters (SRT in storage tank)2 

35.4 (4.9) days 

Avg Solids Loading 0.08 lbsVS/cuft-day 

Volatile Solids Reduction 3 60.6 % 

Avg Active Dig %TS (%VS)  2.6 (81.7) % 

Avg DSST %TS (%VS) 2.2 (82.0) % 

Total Gas Produced 13.5 MMCF 

Dewatering Value Units 

Avg Feed %TS (%VS) 2.1 (81.6) % 
Avg Centrifuge Biosolids Cake %TS 
(%VS) 

Cent #1: 21.7 (84.2) 
Cent #3: 21.5 (84.3) 

Total Solids Processed4 286 dry tons 

Avg Cake %TS 21.6 % 

Total Biosolids Produced 1,254 (271) 
wet tons (dry 

tons) 

Total Cake Hauled 1,468 (317) 
wet tons (dry 

tons) 
Avg Solids Recovery 94.7 % 

Avg Polymer Dose 93.8 lbs-active/dT 

1 GBT loading calculated using blended primary and WAS flow and %TS. 
2 The SRT in the active digesters does not include additional SRT from the storage tank. 
3 Volatile solids destruction is calculated using the Van Kleeck equation using %VS from digester feed 

and the digested sludge storage tank. 
4 Total quantity of solids processed was calculated using feed flow meters and cake dryness (%TS). 

 


