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R3 Innovations Inc. – Spinghill Lagoons Cell Treatment 

Introduction: 

R3 Innovations Inc. is governed by Environment Act license 2870 RRR that stipulates the terms and 
concentrations of discharges permitted by the industrial wastewater treatment facility.  As is stipulated in 
license 2870 RRR and subsequent notices of alteration (NOA) pertaining to the wastewater transfers, all 
transferred wastewater remains the responsibility of R3 Innovations Inc.   

Per clause 3 of the NOA provided by MEC of June 9, 2023, this document provides the detailed treatment plan 
for the wastewater transferred from R3 Innovations Inc (using the former Springhill facility) to Cell 1 of the Town 
of Neepawa Municipal treatment system as well as wastewater stored at the Springhill Industrial Wastewater 
Treatment Facility (SH IWWTF) for review and approval by the director. 

Background 

The temporary exclusive use of Cell 1 at the Town of Neepawa’s municipal facility has been secured by R3 
Innovations Inc. for emergency wastewater storage. R3 Innovations has transferred in total approximately 
120,000 m3 of temporarily held HyLife Foods pork processing facility raw effluent from the SH IWWTF , to the 
town of Neepawa lagoon Cell 1.  Wastewater within Cell 1 is the result of 3 distinct transfer events, with the 
initial event occurring in December of 2021 and the most recent event completed on June 15, 2023.  

Wastewater sampling was undertaken by Stantec on May 8, 2023 to estimate the overall wastewater 
concentration within the town lagoon cell 1.   
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Table 1: Town Lagoon Cell 1 Wastewater Characteristics (May 8, 2023)

 

At current state, R3 Innovations is still amid an upset condition at the R3 Innovations Industrial Wastewater 
Treatment Facility (R3 IWWTF) and the primary short-term goal is to create additional storage capacity for 
untreated effluent should additional space be required.  Wastewater storage is occurring at the town of 
Neepawa Cell 1 as well as the SH IWWTF and for emergency purposes, additional capacity at either facility 
would provide the operational redundancy required.  Table 2 provides a characterization of the stored effluent 
in cell 3 of the SH IWWTF from sampling conducted by R3 Innovations staff on July 20, 2023: 

Table 2:  SH IWWTF Cell 3 Wastewater CharacterisƟcs (July 20, 2023) 

 

 

Treatment Strategy Development 

Based on overall wastewater volume stored and the concentration of wastewater constituents, a number of 
treatment alternatives were considered and examined by R3 Innovations Inc.’s consultants including: 

 The use of a temporary/mobile membrane treatment system 
 Full cell in-situ treatment (town lagoon cell 1)  
 SegregaƟon of town lagoon Cell 1 and in-situ treatment similar to a sequenced batch reactor (SBR) 
 Similar segregaƟon of SH IWWTF cell 3 and in-situ treatment with batch transfers to other SH IWWTF 

cells 
 ImplementaƟon of an SBR treatment uƟlizing the SH IWWTF cell 2A and associated infrastructure with 

discharge through R3 InnovaƟons final discharge line 
 Transfer to another facility for treatment 

A variety of discharge scenarios were also considered including: 
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 direct discharge from town lagoon Cell 1 to the Whitemud River aŌer full in-situ treatment or by batches 
following in-situ SBR treatment 

 discharge to the Whitemud river via the exisƟng R3 IWWTF ouƞall aŌer in-situ batch treatment at the SH 
IWWTF and blending, in-line, with R3 IWWTF effluent 

 discharge to the Town of Neepawa municipal system (town lagoon Cell 3) aŌer in-situ treatment, with 
eventual discharge to the Whitemud River 

 transfer of in-situ treated wastewater at the town of Neepawa Cell 1 back to the wetland receiving the 
R3 IWWTF effluent just before discharge to the Whitemud River, and others. 

Each of the above options was evaluated based on a number of factors including cost, feasibility, 
implementation timeline, and effluent quality.  

Proposed Treatment Strategy 

Based on R3 Innovation’s review of the alternatives with consideration of the above factors, the selected 
treatment strategy proposed consists of short-term immediate treatment of the wastewater stored at the SH 
IWWTF and subsequent temporary deployment of treatment equipment to the town lagoon Cell 1 (or transfer 
of the wastewater stored in town lagoon Cell 1 to the SH IWWTF) to conduct treatment of the wastewater 
stored there after short-term treatment at the SH IWWTF is completed. 

Description of treatment at SH IWWTF: 

The existing SH IWWTF cell 2A infrastructure would be used as an SBR to treat batches of stored wastewater 
from SH IWWTF Cell 3.  The SBR-treated wastewater batches would be discharged to the Whitemud River via the 
existing R3 Innovations final discharge point once the quality of the combination of the SBR and R3 IWWTF 
effluents are determined to be able to comply with the R3 Innovations Inc 2870 RRR licence limits.  The design of 
the SBR treatment system and the discharge quality and rates will be managed to maintain the total nutrient 
loading (TN and TP) to the river from R3 innovations and the SH IWWTF within the limits of the R3 Innovations 
licence limits (2290 m3/d with a TN of 15 mg/L and a TP of 1 mg/L). Criteria associated with the concentrations 
related to TSS, BOD5, and ammonia will be managed through the R3 Innovations Inc license as well.  E. coli and 
total/fecal coliforms will also be addressed through the use of sodium hypochlorite addition to disinfect the 
effluent prior to discharge from Cell 2A to the cell 1 and combination with the R3 Innovations wastewater 
stream and eventual transfer to the Whitemud River.  Chlorine residual values will be tested prior to discharge 
and sodium thiosulfate will be added should additional chlorine precipitation be required to meet the 0.02 mg/L 
residual chlorine limit as per the CCME guidelines for wastewater treatment facilities below 5000 m3/day 
discharge.   The current final effluent composite sampler will be moved to a location further downstream in the 
R3 IWWTF discharge line to facilitate sampling (Figure 2) of the combined effluent and document compliance 
with the R3 Innovations Inc licence 2870 RRR discharge criteria. 

Proposed Treatment Design 

The SBR will be created by use the existing SH IWWTF Cell 2A (Figure 1) as a treatment zone.  This treatment 
zone will be approximately 6000 m3 in volume. The use of the of Cell 2A allows for a dedicated batch treatment 
of a manageable wastewater volume that can be treated and discharged.  Approximately 4-5 surface aerators 
will be placed within the treatment zone in a configuration that will provide effective oxygen transfer and 
nitrification to the sequestered wastewater.  The exact number and configuration of the aerators will be 
determined through further design. 
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Figure 1:Proposed Treatment Design 
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Figure 2: Discharge from SH IWWTF Cell 1to manhole linked to exisƟng R3 InnovaƟons discharge line 

  

Figure 3:  SBR Treatment Zone in Cell 2A. 
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Figures 2 and 3 provide visuals of the proposed discharge to the existing manhole at R3 Innovations and the SBR 
(Cell 2A) aerator configuration respectively.  Treated effluent from SH IWWTF Cell 2A will be pumped into SH 
IWWTF Cell 1 for disinfection via sodium hypochlorite injection prior to discharge to a manhole connected to the 
R3 IWWTF discharge line.   

The treatment zone (SH IWWTF cell 2A) will be seeded with seed sludge from the R3 Innovations facility to 
increase the development of beneficial bacteria and reduce the overall timing to achieve treatment objectives.  
Treatment zone aeration will be intermittent, creating oxygenated and anoxic conditions within the treatment 
zone for the encouragement of nitrification/denitrification processes.   

Aeration within the treatment zone will be utilized until such time as the majority of the ammonia is nitrified.  It 
is expected that total ammonia-N concentrations in the effluent stream will be below 3 mg/L once the 
nitrification has been completed.  Aerators will be turned off once ammonia-N levels are reduced below 3 mg/L 
so as to allow for  denitrification to take place.  Based on the wastewater characterization, it is anticipated that 
sufficient COD is available within the wastewater to facilitate denitrification (a supplemental carbon source is 
not expected to be required to augment this process).  During the non-aerated period, 2-3, 7.5 horsepower 
mixers will be employed to sufficiently mix the treatment zone allowing for denitrification of the wastewater. 

At the onset of the non-aerated period, ferric chloride will be added to Cell 2A by a chemical dosing pump near 
one of the mixers to promote dispersal throughout the treatment zone.  Ferric chloride is a flocculant utilized in 
wastewater treatment to precipitate water bound solids and phosphorus.  Once fully mixed, the mixers will be 
shut down to allow for settling within the treatment zone and precipitation of TSS and phosphorus in the floc.  
The quantity of ferric chloride required to perform this activity will be determined during the setup of the 
treatment process. 

Discharge from SH IWWTF Cell 2A to SH IWWTF Cell 1 will take place utilizing a typical centrifugal pump that will 
draw wastewater from the surface of the treatment zone (to reduce TSS discharged to the Cell 1). Once 
disinfected in Cell 1, the effluent will be allowed to dechlorinate (or will be dechlorinated using sodium 
thiosulfate, as described above) prior to discharge to a manhole along the R3 IWWTF effluent discharge line, 
combining with the existing R3 Innovations discharge prior to discharge to the Whitemud River.  Upon 
completion of the batch discharge, new, untreated wastewater will be transferred into Cell 2A and the process 
will begin again once wastewater level in the cell reaches the appropriate operating depth. 

Treatment Timeline: 

The initial stage leading up to the initialization of treatment is anticipated to be 4-6 weeks.  This 4-6 week 
timeframe will include the lead time for procuring equipment, installation, seeding and tuning of the SBR 
treatment system.  Upon completion of installation and commissioning, initial treatment processes will occur 
over a period of approximately 10 days following equipment installation and aeration of the treatment zone.  
The proposed schedule is summarized in Table 3. 
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Table 3: Proposed 2023 Treatment System Schedule 

 

Treatment timeline as indicated above will vary depending on multiple factors related to equipment 
procurement, installation timing, weather conditions, and startup.   

R3 Innovations will deposit seed sludge (approximately 100-300 m3 of waste activated sludge from the R3 
Innovations IWWTF suited to denitrification) to the treatment zone in the SH IWWTF Cell 2A via pipeline, to 
improve startup conditions and encourage a rapid progression to treatment stages.  The quantity of seed sludge 
may vary depending on the biomass development and growth within the treatment zone with adjustments 
being made based on the mixed liquor suspended solids (MLSS) content within the treatment zone.  An MLSS 
content of approximately 2000-3000 mg/L is anticipated to be the preferred concentration, to be adjusted 
pending sampling results and treatment performance.  Maintenance of this mixed liquor content will be 
managed through weekly wasting of waste activated sludge to the cell 3 of the SH IWWTF (to be managed via a 
future sludge disposal program).  Frequency and quantity of wasting will be determined based on system 
operation parameters and performance but is anticipated to occur 1-3 times per week depending on quality and 
corresponding characteristics of the R3 IWWTF effluent.  

Following the initial discharge cycle, aeration is anticipated to be conducted on a daily basis typically from 8 am 
to 3-5 pm with subsequent denitrification occurring in the evenings and overnight.  Specific timing of the 
aeration and denitrification cycles will be adjusted based on system performance and sample results.  Once 
operational, it is anticipated that treatment will occur on a consistent basis at a rate of 350-600 m3/day for 
transfer into the R3 IWWTF effluent line and final discharge to receiving wetland prior to flowing to the 
Whitemud River.   

Treated Wastewater Quality: 

The anticipated wastewater discharge concentrations from the SBR treatment cell (SH IWWTF Cell 1) to the R3 
Innovations final discharge line are displayed in Table 4.  These would be considered maximum SBR wastewater 
concentration criteria. 

Table 4: SBR Treatment Criteria 

 

Expected effluent flows from the SBR system will be based upon the overall treatment level achieved as well as 
discharge quantity and quality from the R3 Innovations IWWTF.  Combined flows are intended to be discharged 
while maintaining R3 Innovations license 2870 RRR discharge criteria.  Table 5 provides a brief overview of the 
combined flow calculations that are being utilized, using the anticipated discharge averages for R3 Innovations 
over the past year as well as expected treatment criteria from the SBR to be confirmed via composite sampling 
of the combined discharge stream.  



 
 
 

 

 

 

Table 5: Example Discharge CalculaƟons for R3 IWWTF and SBR Treatment 

 



 
 
 
 

As seen in Table 5, based on proposed SBR discharge concentrations, the limiting criteria for discharge would be 
the combined Total Nitrogen loading concentration.  The SBR discharge in this scenario would be limited to 350 
m3/day (highlighted in yellow) to maintain the combined quality of the two wastewater treatment systems 
(effluent from the R3 IWWTF and the SBR treatment zone within Cell 2A) within the total R3 Innovations Inc. 
discharge limits.  As shown within the table, the remaining criteria would be below discharge limits as per 
licenses 2870 RRR. 

Table 6 describes the maximum potential discharge based on a potentially improved treatment capacity within 
the SBR system.  In this scenario, TN is treated to 35 mg/L in the SBR treatment zone and phosphorus maintains 
at a level of 3.0 mg/L.  In this scenario, the total discharge allowable is 2290 m3/day which is the volumetric limit 
as dictated in license 2870 RRR (highlighted in yellow). 



 
 
 

 

 

Table 6: Discharge Scenario with Improved SBR Performance 

 



 
 
 
 

Based on the previously described scenarios, treatment duration will range from approximately 58 treatment 
days to 100 treatment days depending on treatment efficiency within the SBR system.  Temperature plays a 
critical role in the treatment process with the processes of nitrification and denitrification slowing considerably 
when ambient water temperatures go below 10 deg Celsius.  Based on temperature estimates, there would be 
approximately 41 potential days remaining in 2023 for treatment (temperature dependent and could extend 
with mild fall temperatures) allowing for 14,350 m3 to 24,600 m3 of the SH IWWTF-stored wastewater to be 
treated by the end of 2023, providing additional emergency discharge volume should R3 Innovations require it 
during the continued recovery period.  The remaining volume of approximately 10,400-22,650 m3 of untreated 
wastewater in the SH IWWTF would have to be treated in 2024 (in addition to the stored effluent in the town of 
Neepawa municipal cell 1).  Based on these estimates, the remaining wastewater in the SH IWWTF should be 
completely treated in 17-59 treatment days (assuming no additional upset deposits).  This would have an 
approximate treatment end date ranging from spring 2024 to summer 2024.   

Post complete treatment of all stored wastewater at the SH IWWTF, wastewater stored in municipal cell 1 will 
be treated in a similar fashion, utilizing an SBR, with combined effluent loading to the Whitemud River 
maintained within existing R3 Innovations Inc. license limits.  Two scenarios are potential options for this future 
treatment: 

1.  Wastewater Transfer – conduct transfers of the stored wastewater from town lagoon Cell 1 back to the 
SH IWWTF for treatment using the subject proposed treatment system.   

2. Equipment transfer from the SH IWWTF proposed SBR system to a sequestered porƟon of the exisƟng 
town lagoon Cell 1 to operate in the same fashion as described in the above plan.   

Future evaluations will be conducted to further qualify the validity of both of these options and will be 
presented to Manitoba Environment and Climate prior to initiation of any further changes.  It is anticipated this 
will be understood by spring of 2024.  Continued use of the SH IWWTF and town lagoon system, and 
employment of future SBR treatment of stored effluent when storage quantities go beyond R3 Innovations 
treatment capacity will be deployed as a long term upset condition mitigation measure for the R3 Innovations 
facility.  The use of the SH IWWTF and the option to lease cell 1 of the town of Neepawa municipal lagoon 
system will provide significant redundancy and emergency storage for any potential future upset condition 
events. 

 

Summary 

In summary, the implementation of an SBR system, using SH IWWTF Cells 2A and 1 initially and then using Cell 1 
in the town of Neepawa municipal lagoon is the proposed method for treating R3 Innovations Inc.’s stored 
wastewater.  It allows for: 

 Ɵmely startup (4-6 weeks Ɵll treatment is iniƟated) 
 emergency discharge – with the Ɵmely startup and rapid commissioning to treatment status, it provides 

an opportunity to create some future emergency storage capacity at the SH IWWTF, should it be 
required. 
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 OperaƟons can be managed with internal resources and lab tesƟng equipment at the R3 IWWTF. 
 Removable infrastructure 
 Minimal impact to exisƟng infrastructure 
 Discharge of 350-600 m3/day  

 

In conclusion, R3 Innovations respectfully requests approval from Manitoba Environment and Climate to initiate 
the SBR treatment process within the SH IWWTF.  Time being of the essence as it would be beneficial to all 
associated parties to initiate this treatment process within the 2023 calendar year to provide additional 
redundant storage capacity in case of the need for future additional upset deposits. 

 

Respectfully, 

 

Sheldon Stott 
Senior Director of Corporate Sustainability 
HyLife Ltd. 
 




