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Executive Summary

The Regional District of Nanaimo (RDN) owns and operates the Greater Nanaimo Pollution Control
Centre (GNPCC), located at 4600 Hammond Bay Road in Nanaimo. GNPCC provides secondary treatment
using Modified Ludzack-Ettinger (MLE) activated sludge process. In 2017, construction began on the
Secondary Treatment Upgrade Project. Construction achieved substantial completion in September
2020. Treated effluent from GNPCC is discharged to the Strait of Georgia.

Operation of GNPCC is regulated by Environmental Management Permit No. PEO0338, most recently
amended by the BC Ministry of Environment and Climate Change Strategy in 2020. The authorized
treatment works include a screening facility; grit and skimmings removal systems; primary
sedimentation tanks; secondary treatment bioreactors; secondary clarifiers; sludge digestion systems;
sludge dewatering facility; reuse of digester gas for fueling boilers; a cogeneration system which
produces electricity for treatment operations and sells excess electricity back to BC Hydro; an outfall
extending 2 km out from mean low water to a maximum depth of 70 m below mean low water; a
diffuser; and related appurtenances.

This report was written by RDN staff as a permit requirement and summarizes and interprets the GNPCC
monitoring data for 2022. The summary of 2022 monitoring data at GNPCC is as follows:

SomryoConples | pormt | a2 | ikt
80,870 m*/day 104,451 m*/day 4
40,950 m*/day 32,290 m¥/day 0
130 mg/L 7.69 mg/L 0
130 mg/L 9.28 mg/L 0

* Flow - The total flow discharged from GNPCC in 2022 was 11,785,797 m3, at an average daily
flow of 32,290 m3®/day. GNPCC had four maximum daily flow non-compliances.

= 5-day Carbonaceous Biochemical Oxygen Demand — The influent and effluent average 5-day
Carbonaceous Biochemical Oxygen Demand (cBODs) concentration for 2022 was 283 mg/L and
7.69 mg/L, respectively. The average removal efficiency in 2022 was 97.1%. There were no
cBODs non-compliances in 2022.

= Total Suspended Solids — The influent and effluent average Total Suspended Solids (TSS)
concentration in 2022 was 579 mg/L and 9.28 mg/L, respectively. The average TSS removal
efficiency in 2022 was approximately 98.0 %. There was no TSS non-compliances in 2022.

= General parameters, metals, volatile and semi-volatile compounds — 2022 results were all
consistent with historical data. Several parameters showed reductions after commissioning of
the secondary process.

= Biosolids — The biosolids generated by the GNPCC in 2022 met the standards for Class B
biosolids given in Schedules 3 and 4 of the Organic Matter Recycling Regulation. Biosolids are
currently being land applied in a Forest Fertilization Program and used in a Soil Fabrication
Program used in landfill closure.



Table of Contents

1)

2)
3)

4)

5)

6)

1.1

3.1
3.2
33
3.4
3.5
3.6

4.1
4.1.1
4.2

5.1
5.1.1
5.2
5.2.1
5.3
5.3.1
5.4
5.5
5.6
5.7

6.1
6.1.1
6.2
6.3

LT o T [ 7 o o 1o T U 1
Environmental Management SYStem......c...ciieeeuiiiieeeiiiiieeeiiiireeeeisreeessesreenssssrensssssesnnssssesnnens 1
Site Description and Neighborhood ................eeueeeeereeeeeieeeereerreesrenieeesereessensssnsernnseens 1
Permit REQUITCIME@NLS.............ceeeeeeereeereeneieeereesseessennseenssenssenssensssnssssasssnsssnsesnsessassenssens 2
Minor Permit AMeNdmMENt ..o esaseae st e e e eeee 2
AUthOriZed DISChArZEeS .....uuuciiieeceiieiceirreee s rrree e s rrreaesesene e e s ena s sssennsssseennsssssennsssssennsssssennnns 2
MoONitoring REQUIrEMENTS....ccuuiiieiiiiiiiiiiiiiiieiiiiiienesiiaeiiinessransssinessrasssssnsssssssssanssssnssssnnsss 2
(0] =T 1 a4 - 0= 4 ] ot | NN 3
Receiving Environment MONItOriNG .....cccuiiiiiiiiiiiiiiiiiiiniiiiiiiieisieeniiiesiieessreessinsssssssssssnssssassss 3
(1014 =] | T3 oYYt 4 Lo T [N 3
Vo (o 1V V1Y [ 11 V1 (o T 11 T OO 4
2022 FIOWS ceeeeerereeernneeeeeeeeeeeeeteeteteeteetereeeeeteieetetseretiesseseesessssssssisssssssisssssssesisssssssssssssssssssessssss 4

L T oL Lot T =T 1 o 5
Secondary Bypass FIOWS.......ccciiiuuiiiiiiiuiiiiiiniieiiiieiiemiiiemmeiiermsestemmsssssesmsssssessssssssssssssssns 7
EfflUent MORNILOFING........ccceuceeeneereeeeereneeeriniereenierensrenssessensessassssssssersessssnsssssnsssssnssnnes 7
5-Day Carbonaceous Biochemical Oxygen Demand (CBODs) .......ccceereeeneiiiiseiieeennnnesssciessneneenaes 7

T3 o Tor= T I I =T 4T LN 8
Total Suspended SOlidS .......ccivuiiiiiiiiiiiiiiiiiiiiiirirrres e s e sssssssessssssssssssssssanens 9

L T3 o Tor= T I I =T 4T LN 11
AMMONia aNd TOXICITY coivvueiiiiimuiiiiiiuiiiiiiniiriiuiieiinmieiismmeiismmeiismmetiesmseesesssssssesssssssees 12

L T3 o Tor= T I I =T 4T LN 14
Alkalinity and Total PROSPROIOUS........ccciuiiiiiiuiiiiiiiiiiniiiieiieienienssesiesssssseeasssssesssssssens 15
Other General Parameters ........ccveieeuiiiiiiiiiiieeiiss e s essaaassssssesees 17
1Y T = 18
Volatile and Semi-Volatile COmMpPouNdS........cciiiuiiiiiimniiiiiniiii e 19
27T X o ]| o KR 20
(2 TT0 XY o] [0 K 0T 11 ot T R 20

L T oL ot T =T o P 21
BioSOlidS ANAIYSIS .....cceeeuueiiiieiiiiiiieee it sr e ee s rere e sreen e seeenassseenssssseennsssssennsssssennnsssneennns 22
(ST o | I 0 1o T 4 o -3 23



6.4
6.5
6.5.1
6.5.2
6.5.3

7)

7.1
7.1.1
7.2
7.2.1
7.3
7.3.1
7.4
8)
8.1
8.1.1
8.2
8.3

9)

10)
10.1
10.2

11)
111
11.2

12)

13)

14)
14.1
14.2
14.3
14.4

15)

Stabilization and DeWAtEriNg ........cciieeeiiiieeeiiiieeirreeererrereeeerreeeseeseerasssssrenssesseennsssneennnnnns 24

Biosolids ManagemeNnt .......ccce.ceiiereiiiiiieiereetaieereennsereennsssreennsssseennssseenssssseennsssseennssssennnnes 25
Lo T = A =T o 1L T TR 25
Soil Fabrication........ccceieiiiiiiiiiiiiiiii s 25
Excellence in Biosolids AWard .........c.cceieeeeiiiiiiiiiiiiieiiinininireer s 25

Process CONtrol MONIEOIING ...........c.eeeeeeeeeeeeeeenieeriniereensrrensessnnseerensessassessosssssnssnsnnnas 25

(2300 7= T3 o o T (¥ Lot o T o 25
[ T oLy 1o T I I =T o o £ 25

BLIC=] 4T e L= o T U T 26
[ T oLy 1o T I I =T o o £ 27

0] o 28
[ T oLy 1o T I I =T 3 Vo £ 29

Volatile Solids in the Thickeners and Digesters ........cccccceiiiiiiiiiiiniiiniiiiiiniiiiniie. 30

ReSOUrce CONSUMPLION .......c.ueeeueenereerenirenireiieraneressrnessmeseressrnsssnsssssserssssnsssnsssssssnnnes 31

Chemical CoONSUMPLION ...ciuueiiiiiiiiiiiiiiiiiiiiniiisiiees s iiessssseiiesssssiessssssssssssssssssssssssssssssns 31
[ T oLy 1o T I I =T 3 o £ 31

Electrical CoONSUMPLION .....coiiiuiiiiiiuiiiiiiiiiiiniiiiniienisiieamsiiessiiesmsissmessisssssssssssssssssassss 32

A VAV 1 L= g 0o 0 T T 4 < o TN 34

(@0e Yo T=1 0 T=T o [ 1o 1 S U 34

[0 [0 7 35

L [T o Tk 1 I =T 3 Vo R 36
(070 Lo U] g 1o 1Yo T [T 36
KY=T1 e [o L= X {=Tot =1 1Y/ | £ o SOOI 37
[ LT oL Tor= I =T o R 37
SEPLABE TESHING . cieuuiiieiiiiiiiiiiiiriiieiiieiireneseranitiresetenssstnsssranssssnssenesssansssensssenssssnnsssansssanns 38

Contributory Population and Remaining Plant Capacity..........cceeeeeveeerenerenereereeenenen. 39

Environmental INCIdents..............covveuueiiirveeiiiiriensiiiinneneiisinsnsiissnsssiiissmmsmiisssmmsnsnns 39

Facility Upgrades and MOjor Projects ...........ceeeeeeeeeeeeeeeeneeensrneseneseeeneensssnssssesssnsennnes 39

Upgrades and Repairs Completed in 2022 ..........c.coireeeeieiiieeiiirieeecrrreenesreenssesseenssssssennnnnns 39
Studies and Projects Completed in 2022...........cccoeeeeiiireeieerreeresrreeesereneseren s sseennsssssennnns 40
Upgrades and Repairs Planned for 2023...........ccccceiiieeeieiireeeeiireenesrrenessessensssessennssesseennnsnns 40
Studies and Projects Planned for 2023 ...........ccoireeeiiiiemeieerenensserennnssseensssssenssssssennsssssennnes 40
RESOUICE RECOVEIY ...ccvueriirirnisiinisnssiisssnsssssssnssncssessssssssssssssscsssssssssssssssssssnsssssssnssnssnes 40



15.1 BiOSOIITS REUSE .....cuureeiiietieeireeireeereeriertereeereessassreesresssssersssenssressenssesssesssesssnsssssesnsssnsssnssnns 40

T o i V=T ) B 2T U S 41
15.3  Solid Waste RECYCIHNG.....ccccuuueiiieieiiiiiriicereeaseereeensereeanessseennssssrennsssseennssssrennssssssnnssessennnns 41
15.4  COBENEIAtioN ..cccuiieeiiiineiiineiiieniiienesteenisineserensssensssrasssssnsssenssssasssssnsssanssssssssssnssssnssssnnsssansssen 41
16) EAUCALION PrOGIQOMIS .......ceeeueeeenereeeeereesereussrenseseassossnssesenssessssssssssssssssessnssessnsssssnnnns 41
T Yo 0T o= 6o Y 1 o | S 41
16.2 Water CoNSErvation ......ccciiiuiiiiiinuiiiiiuniiiiiimniiiimssisiisssimesstiesstmessssssesssssssesssssssssnsss 41
TR T 0 T o 1= o N T T N 42
LS ST =T o1 1o 43 T T o 42
16.5 Liquid Waste Management Plan .........cccciiiiiiuniiiiiinniiiinniiisiesiesssessssesses 42
S ST T =1 < LY - 42
17) CONCIUSIONS ........eeeeeeeeeeeeeeeeeieineeeeettnneeseesnsseesssnnnssssssssssssssssnsssssssnnssssssssnssssssnnssnnns 43
0 S o 1 TP 43
17.2 Carbonaceous Biochemical Oxygen Demand (CBODs) ......ceeeriiiiiirneeneiisiseiineennesnssssesssesesnnns 43
17.3 Total Suspended Solids (TSS) ..iiiireeucriieiriiiiiiennmiiiiiiiniiinmeeeniiiiseiiiesennsssesessessssssssssssssnns 43
17.4 Ammonia Nitrogen and TOXICitY......cceieruiiiiemmiiiniemiiinieeiiinieeiiriieisiesie s 43
17.5 General Parameters, Metals, Volatile and Semi-Volatile Compounds.........ccccccreeririnnccennnnnes 43
17.6  Biosolids QUAlItY ....cciveeuiiiiiiniiiiiiiiienieiuiiinieeniisiieniisiieaisiiesmsstiesmtisssssssrsssssssssssssssssassss 44
Appendix A — Waste Management Permit No. PE0O0338 & Amendments.................ceevvvvunneen. 45
Appendix B — Internal Flow Monitoring and Laboratory Raw Data (Permit Data,.................. 62
Appendix C— Permit Non-Conformance REPOILS.............c.ceeeeeeereeneereenierensseenensssessessensessnnsenes 75
Appendix D — External Laboratory TeSt RESUILS.............eeeeeeeeeeieeenierreiereeirreeeerensiereanessennenes 77
Appendix E — Odour COMPIaint REPOIES.............ceeeeueeeeneereeeiereeneereeesreeiierensssenssessessessesssssnnsenes 81
Appendix F — Environmental INCident REPOILS .............eeeeeeeereniereeniereenierenerenessrsessessensessnnsenes 84
Appendix G — 2022 Biosolids Management Summary and Compliance Report...................... 86
Appendix H— GNPCC Annual Status FOIM (ASF)...........eeeeeeeeeeereeeneeeerrenneeesseensseesssnsssssssennnes 113



1) Introduction

The Regional District of Nanaimo (RDN) owns and operates the Greater Nanaimo Pollution Control
Centre (GNPCC) located at 4600 Hammond Bay Road in Nanaimo. Treated effluent from GNPCC is
discharged to the Salish Sea. Operation of the treatment plant is regulated by the Ministry of
Environment and Climate Change Strategy (ENV) under Environmental Management Permit No.
PE00338 (“the Permit”), issued on April 15, 1970 and most recently amended on December 11, 2020
(see Appendix A).

The authorized treatment works include a screenings facility, grit and scum removal systems, primary
sedimentation tanks, secondary treatment bioreactors, secondary clarifiers, sludge thickening systems,
sludge digestion systems, sludge dewatering facility, and outfall extending 2,030 m from mean low
water to a minimum depth of 70 m, diffusers, and related appurtenances.

Since 2009, GNPCC has been operating with Chemically Enhanced Primary Treatment (CEPT). In 2009,
two gravity thickeners were added to the treatment process. In September 2012, the cogeneration
system came online and began producing electricity. The electricity generated by cogeneration is sold to
BC Hydro. A third digester and fourth sedimentation tank were added in 2013. In 2016, the RDN
commissioned the replacement of the marine and land sections of the outfall from GNPCC.

In 2017, construction began on the Secondary Treatment Upgrade Project. Construction achieved
substantial completion in 2020. In October 2020, the secondary treatment process commenced
operation.

This report was written by RDN staff as a requirement of the Environmental Management Permit No.
PE00338 and summarizes and interprets GNPCC monitoring data for 2022.

1.1 Environmental Management System

The RDN's Wastewater Services department’s Environmental Management System is ISO 14001:2015
certified. ISO 14001 is an international Environmental Management System standard based on a model
of continual improvement. The overall aim of ISO 14001 is to support environmental protection and
prevent pollution in balance with socio-economic needs. Visit www.rdn.bc.ca/environmental-
management-system for more information.

2) Site Description and Neighborhood

The GNPCC is located at 4600 Hammond Bay Road on the corner of McGuffie Road. Walley Creek runs in
front of the treatment facility parallel to Hommond Bay Road.

The surrounding neighbourhood is predominately a single and multifamily residential area. There are
approximately 1,000 residential properties within a 1 km radius of the treatment facility. Ecole
Hammond Bay School is also nearby. Neck Point Park borders the property to the northeast. There were
no significant changes to the layout of the neighbourhood in 2022.



3) Permit Requirements

3.1 Minor Permit Amendment

On September 12, 2019, the Permit was amended to include a screenings facility, secondary treatment
bioreactors and secondary clarifiers among the authorized treatment works. On December 11, 2020, the
Permit was amended to capture the commissioning of secondary treatment at GNPCC.

3.2 Authorized Discharges
Section 1.1.1 of the Permit states the following daily effluent discharge limits:
* 40,950 m3/day for average annual flow
= 80,870 m3/day for maximum daily flow.
Section 1.1.2 of the Permit states that the characteristics of the discharge shall not exceed:
= 5-Day Carbonaceous Biochemical Oxygen Demand (cBODs): 130 mg/L
= Total Suspended Solids (TSS): 130 mg/L.

3.3 Monitoring Requirements

The Permit monitoring requirements are summarized in Table 1. Quarterly reports were submitted to
the BC Ministry of the Environment and Climate Change Strategy (ENV) in 2022, reporting all required
test results.

Table 1. Monitoring Requirements by Permit Subsection Number

3.1.1 Flow Measurement

A flow-measuring device must be provided and maintained to record, once per day, the effluent
volume discharged over the preceding 24-hour period.

3.1.2 Sampling and Analysis

Suitable sampling facilities must be installed and maintained to obtain composite samples and
analyses of the effluent.

3.2 Biosolids Monitoring

A sample of the treated biosolids must be obtained once every quarter for chemical analysis.

3.3 Monitoring of the Receiving Environment

The receiving environment in the vicinity of the treatment plant outfall shall be monitored, and the
monitoring program is subject to approval by the Regional Waste Manager.



3.4.1 Sampling and Analytical Procedures

Sampling and flow measurement shall be carried out in accordance with the procedures described in
the British Columbia Field Sampling Manual for Continuous Monitoring and the Collection of Air, Air
Emission, Water, Wastewater, Sediment and Biological Samples (2013 Edition), or by suitable
alternative procedures authorized by the Regional Waste Manager.

Analyses are to be carried out in accordance with procedures described in the British Columbia
Environmental Laboratory Manual for the Analysis of Water, Wastewater, Sediment, Biological
Materials and Discrete Air Samples (2020), or by suitable alternative procedures authorized by the
Regional Waste Manager.

3.4.2 Toxicity
Toxicity analyses for effluent are conducted by an external laboratory.
Additional methodologies used for the analyses are described in the “Standard Methods for the

Examination of Water and Wastewater,” 23™ Edition, American Public Health Association, 2017.

An automatic sampler was used to withdraw effluent samples on a flow-proportioned basis over a
24-hour period. The effluent composite sampler was functional over the entire period.

3.4 Operational Certificate

The RDN has been in regular discussions with BC Ministry of the Environment and Climate Change
Strategy (ENV) about establishing an Operational Certificate at GNPCC for the secondary treatment
plant. A draft Operational Certificate has been provided to ENV for review.

3.5 Receiving Environment Monitoring

In 2022, the Receiving Environment Monitoring program was under review and did not include a field
program.

3.6 Outfall Inspection

The Permit requires that the outfall for GNPCC be inspected every 5 years. The marine outfall for GNPCC
was replaced in 2016. In 2017, the outfall was inspected by Remote Operated Vehicle (ROV) a year
following construction by SeaVeyors Environmental and Marine Services and was found to be in good
condition.

The outfall was inspected by GreatPacific Consulting Ltd. in November 2022 and found to be in good
condition.



4) Flow Monitoring

Flow was measured in 2022 by a Parshall Flume. Flow measurements are totalized by GNPCC’'s SCADA
system.

4.1 2022 Flows

Daily flow monitoring data for GNPCC in 2022 is presented in Appendix B. The total flow discharged from
GNPCC in 2022 was 11,785,797 m?, at an average daily flow of 32,290 m3/day. Higher daily flows
recorded in January and December were associated with seasonal patterns of rainfall.

The Average Dry Weather Flow (ADWF) for 2022 was determined to be 27,271 m3/day based on average
daily flow during August, the month with lowest total precipitation. The precipitation data from 2022
was obtained from the Nanaimo City Yard weather station (see Environment Canada).

GNPCC had four maximum daily flow non-conformances in 2022 which both occurred during high
precipitation events. These non-conformances are believed to be attributed to inflow and infiltration
(I&1) entering the sanitary collection system. As part of the LWMP process, the RDN is working
collaboratively with the City of Nanaimo to reduce 1&I in the sanitary sewer collection system.

Appendix C contains more information on the flow non-conformance. Results are summarized in Table 2
and graphed in Figure 1.

Table 2. 2022 Summary of Flows from GNPCC

AR DR Total Flow Maximum Minimum Coml\::ir:mes M-I(-)(:::l:ly
F3Iow (m?3) F3Iow F3Iow (Max daily Precipitation

(m*/day) (m*/day) (m*/day) flow) T
47,911 1,485,248 95,867 31,518 2 185.0
31,846 891,701 45,452 28,539 0 71.0
| March  [EELEV 1,090,299 43,421 31,270 0 85.9
BT 32400 1,031,985 48,776 21,674 0 128.6
29,160 903,952 38,149 21,522 0 84.2
| june  [EEPEETE 887,674 34,396 27,107 0 69.8
27,448 850,902 31,093 25,774 0 41.8
| August  [EPYRVII 845,395 28,566 25,941 0 14
26,607 798,199 28,402 25,085 0 10.8
26,342 816,607 30,216 22,869 0 42.2
27,749 832,476 35,283 26,179 0 86.4
43,592 1,351,359 104,451 27,846 2 176.4

| Aversge [IRPIII




Figure 1. 2022 Average Daily Flow Per Month
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4.1.1 Historical Trends

Flow data reported over the past ten years are summarised in Table 3 and graphed in Figures 2 and 3.
Note, flow measurement techniques have varied over the years:
= Readings prior to December 2014 were measured using by a Parshall Flume.

= Flow was measured from December 2014 to January 2018 by an ISCO LaserFlow meter on an
interim basis after the old Parshall Flume was removed from service during the secondary
treatment upgrade. It is believed that the LaserFlow meter was reading high in terms of average
daily flows.

= Flows after January 2018 were measured using a new Parshall Flume.

Table 3. Historical Trends: GNPCC Flows

Year Average Daily Total Flow (m?) Maximum Flow Non-Conformances
Flow (m3/day) (m3/day) (Max daily flow)
0

2013 28,381 10,328,600 79,200

31,753 11,589,771 88,300 1
34,991 12,736,880 105,400 2
41,151 15,061,083 96,700 6
42,535 15,525,250 133,200 3
29,945 10,930,000 91,100 2
28,189 10,289,016 102,400 1
I 29,426 10,769,976 92,213 2
D 32112 11,720,796 90,730 2
I 32,290 11,785,797 104,451 4




Figure 2. Historical Flows from GNPCC
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Figure 3. Historical Trends: Average Daily Flow by Year
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4.2 Secondary Bypass Flows

Bypasses of the secondary treatment system were recorded on January 12, December 26, and
December 27. Secondary bypass flows would have received primary treatment but not secondary
treatment. The total secondary bypass flow in 2022 was 6,738 m3. Secondary bypass flows and dates
are tabulated in Appendix B.

5) Effluent Monitoring

5.1 5-Day Carbonaceous Biochemical Oxygen Demand (cBODs)

Five-day carbonaceous biochemical oxygen demand (cBODs) is a measure of the quantity of oxygen
consumed by microorganisms to break down organic matter in water in which the contribution from
nitrogenous bacteria has been suppressed. A high cBODs means less oxygen is available to support
aquatic life. Thus, high cBODs levels result in the contamination of the receiving environment.

The Permit requires cBODs testing of the effluent once per day and establishes the maximum permitted
concentration at 130 mg/L (Appendix A). The average influent and effluent cBODs concentration for
2022 was 283 mg/L and 7.69 mg/L, respectively. The average cBODs removal efficiency was 97.1%.
Appendix B contains the daily cBODs test results. There were no cBODs permit non-compliances in 2022.

Monthly averages are summarized Table 4 and graphed in Figure 4.

Average cBODs(mg/L) Average % Reduction
Influent Effluent in cBODs
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Non-Compliances

January 177 4.61 97.4%
February 284 5.71 98.0%

249 6.67 97.1%

234 7.11 97.2%

y 282 6.57 97.8%

256 7.86 96.6%

July 279 8.53 97.0%
309 9.26 96.9%

September 358 8.41 97.4%
October 341 12.33 96.0%
November 328 7.70 97.5%

Q

December 249 7.33 95.8%




Figure 4. 2022 Influent & Effluent Monthly Average cBODs Concentration
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5.1.1 Historical Trends

Historical influent & effluent cBODs concentrations, reduction efficiencies and the number non-
compliances reported over the past ten years are summarised in the Table 5 and graphed in Figure 5.
The addition of the secondary process since September 2020 has resulted in increased cBODs removal.

Table 5. Historical Trends: Influent & Effluent cBODs Concentrations

| 2013 | 255 98.7 62.2% 13
| 2014 214 87.2 56.8% 5
| 205 | 237 99.0 55.0% 15
B 171 93.0 44.9% 3
| 2017 192 92.6 49.2% 7
| 2018 | 195 94.3 48.2% 3
| 2009 | 264 103.7 57.3% 4
[ 2020 | 265 75.5 63.5% 11
B2 246 5.32 97.8% 0
| 2022 283 7.69 97.1% 0

0o



Figure 5. Historical Trends: Influent & Effluent Yearly Average cBODs Concentration
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5.2 Total Suspended Solids

Total suspended solids (TSS) are solids within wastewater that can be captured on a fine filter paper.
They are visible in water and decrease water clarity. High concentrations of TSS can cause problems for
aquatic life.

The Permit requires daily TSS testing of the effluent, with a maximum permitted concentration of

130 mg/L (See Appendix A). The influent and effluent average TSS concentration in 2022 was 579 mg/L
and 9.28 mg/L, respectively. The average TSS removal efficiency in 2022 was 98.0%. Appendix B contains
the daily TSS results. Results are summarized in Table 6 and graphed in Figure 6.

The addition of the secondary process since September 2020 has resulted in increased TSS removal.

There were no TSS non-compliances from GNPCC in 2022.



Table 6. 2022 Influent & Effluent TSS Concentrations

Average TSS (mg/L) Average %

Reduction in TSS Son ol

Influent Effluent

270 6.06 0
474 6.41 98.6% 0
| March | 355 6.29 98.1% 0
| April | 346 8.08 98.1% 0
May 423 8.06 98.1% 0
[ June | 424 10.6 97.4% 0
713 11.05 98.2% 0
| August | 618 13.45 97.2% 0
865 10.21 98.5% 0
830 13.85 98.4% 0
632 8.42 98.5% 0
576 8.63 97.5% 0
T v T
| Total | [ R —

Figure 6. 2022 Influent & Effluent Monthly Average TSS
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5.2.1 Historical Trends

Historical influent and effluent average TSS concentration, reduction efficiencies and the number of
non-compliances reported over the past ten years are summarised in Table 7 and graphed in Figure 7.
2022 data are consistent with historical data.

August 2011 to July 2013 and May to December 2014 influent data were less representative due to the
grab sampling method. The influent TSS concentrations were higher after 2015 due to the composite
sampling method. The composite sampling method would yield higher results due to the inclusion in the
composite of higher concentrated night flows.

Effluent TSS results decreased after the secondary treatment was operational after October 2020.

Table 7. Historical Trends: Influent & Effluent TSS

Average % |
e e e
| 2013 | 218 67.2 67.6% 0
2 219 67.8 67.9% 1
| 2015 | 379 72.8 79.1% 1
| 2016 | 317 66.4 77.8% 0
| 2017 | 326 65.5 78.6% 0
| 2018 | 314 51.3 82.1% 0
| 2019 | 421 63.0 82.8% 0
| 2020 | 405 50.2 83.3% 1
| 2001 | 420 7.09 98.0% 1
| 2022 | 579 9.28 98.0% 0



Figure 7. Historical Trends: Influent & Effluent Yearly Average TSS
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5.3 Ammonia and Toxicity

Ammonia is one of the typical constituents found in domestic wastewater. Ammonia can be harmful to
both freshwater and marine fish and is monitored along with toxicity to determine potential impacts to
the receiving environment.

Toxicity testing, or a bioassay, is used to determine the strength of a material by studying the reaction of
a living organism exposed to it. The accepted method used to determine the toxicity of water and
wastewater is called an LCsg 96-hour test. This means the lethal concentration at which 50% of test
organisms die within 96 hours. The result is given as a percentage, referring to the amount of effluent, in
relation to dilution water, used in the test. A toxicity result of 100% is not acutely toxic. The lower the
toxicity result (expressed as a percentage), the more toxic the effluent.

Ammonia testing is completed internally at the GNPCC lab on composite samples from the effluent.
Table 8 contains the average of the 2022 Ammonia testing results for each month. Appendix B contains
weekly test results. The average ammonia nitrogen concentration in the effluent for 2022 was

19.1 mg/L.

The following trends were observed in the monthly Ammonia results. Results were lower in October and
December due to dilution due to inflow and infiltration. Ammonia results also decreased after
September 2020 due to ammonia nitrification in the secondary wastewater treatment process.

12



Table 8. 2022 Effluent Ammonia Nitrogen Concentrations

Effluent Ammonia Nitrogen
(mg/L)

IELVETY
February

Q
<

July

September 24.8
October 17.6
November 21.3
December 18.3
AVERAGE

*Total as N

The GNPCC laboratory conducts daily testing of un-ionized ammonia levels to exceed the requirements
of its Wastewater Systems Effluent Regulations (WSER) transitional authorization. Un-ionized ammonia
levels were lower than the WSER limit of 1.25 mg N/L. Table 9 contains the average monthly un-ionized
ammonia testing results. Appendix B contains the weekly test results.

Table 9. 2022 Un-ionized Ammonia Results

“ Un-ionized Ammonia (mg/L)
0.059

| une 0.079

| August 0.253
e | TR

*Total as N



The Permit requires the toxicity of the effluent to be tested quarterly. Toxicity testing is conducted by an
external laboratory (see Appendix D for test reports) based on % survival of rainbow trout in undiluted
effluent. Table 10 contains the LC50 Toxicity testing results. The average LCs toxicity of the effluent was
non acutely toxic with >100% survival of rainbow trout as determined in 4 tests.

Table 10. 2022 LCs Toxicity Results

Effluent LCso Toxicity (%)

>100%
>100%
September >100%
December >100%

test organisms = rainbow trout

Ammonia results since 2021 are lower than historical values due to ammonia nitrification occurring in
the secondary treatment process. Results after October 2020 reflect the secondary process in operation.

The effluent has consistently tested non-acutely toxic since the addition of a secondary treatment
process in September 2020.

Table 11. Historical Trends: Effluent Average Ammonia Nitrogen Concentrations and LCs, Toxicity

| 2013 | 35.4 67.8
[ 2014 | 32.2 67.2
| 2015 | 32.8 71.9
| 2016 | 35.5 70.9
[ 2017 35.0 70.7
| 2018 39.0 69.7
| 2019 41.0 62.2
| 200 24.7 78.0
[ 2021 | 19.1 >100
| 2022 | 19.6 >100




Figure 8. Historical Trends: Effluent Yearly Average Ammonia Nitrogen and LCs, Toxicity
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5.4 Alkalinity and Total Phosphorous

The Total Phosphorous and Alkalinity were tested by the internal laboratory in 2022. In previous years,
these parameters were tested by an external laboratory.

Monthly average results for 2022 are tabulated in Table 12 and charted in Figure 9 and 10.
Table 12. Effluent Total Phosphorous and Alkalinity Results

T ot st | e o ity i)
3.83 93.9
4.72 90.1
| March | 4.80 101.3
| April | 2.71 97.2
3.05 95.6
| dune | 2.78 104.2
- 89.0
| August | - 152.9
- 137.4
4.45 83.1
3.98 103.4
3.50 112.8
[ Average* [ R T
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Figure 9. Effluent Monthly Total Phosphorous Results

M I

N\ (4

IS

N
!

Concentration (mg/L)
w

=
!

£ & & Q
N N 2
& & T
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5.5 Other General Parameters

The Permit requires testing of the effluent for the following parameters every six months:

Alkalinity Dissolved Sulphate pH Total Organic Carbon
Chloride Dissolved Sulphide Total Cyanide Total Phosphorus
Dissolved Fluoride Oil and Grease Total Kjeldahl Nitrogen

Samples of the effluent are tested in June and December of each year by an external laboratory (see
Appendix D for test results). Historical trends of the general parameters reported over the past ten years
are summarised in Table 13.

Decreases in pH, alkalinity, oil and grease, and Total Kjeldahl Nitrogen were observed after 2020 due to
the secondary treatment process.

Total Alkalinity and Total Phosphorous were tested by the internal laboratory in 2022. However, they
were historically tested by an external lab. pH data can be found in Table 27.

Table 13. Historical Trends: Effluent General Parameters

= 7.36 7.16 7.17 7.63 7.29 7.22 7.22 7.51 7.17 =

Total
Alkalinity mg/L 172 176 133 153 153 128 214 157 107 =

o gL 183 277 158 165 150 133 220 104 200 150
Chloride

Total
EGEL mg/L  48.0 28.6 36.5 45.6 37.3 40.4 45.7 35.7 13.2 18.9

Nitrogen

L mgl 162 350 195 81 79 49 148 <96 <10 <10
and Grease

Dissolved L 60 67 46 52 48 53 70 42 39 35

Sulphate

Dissolved
Sulphide mg/L 0.1528 <0.05 0.08 0.059 0.082 0.064 0.100 0.053 0.013 0.022

(total)
C;I/-:rt\?(lje mg/L 0.0080 0.0060 0.0040 0.0017 0.0015 <0.0050 0.0058 <1.86 0.0018 0.00154

Dissolved
Fluoride

Total
Organic mg/L 52 63 64 33 47 33 35 25 32 15

Carbon

el ug/L 2,140 3,500 2,415 2,845 3,125 2,770 2,680 2,510 2,550 -
Phosphorus

mg/L 0.094 0.100 0.105 0.051 0.043 0.037 0.109 <0.085 <0.056 <0.053
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5.6 Metals

The Permit requires testing of the effluent for the following metals every six months:

Aluminum (total) Chromium (total) Manganese (dissolved) Selenium (total)
Arsenic (total) Cobalt (dissolved) Mercury (total) Silver (total)
Barium (dissolved) Copper (dissolved) Molybdenum (total) Tin (total)
Boron (dissolved) Iron (Dissolved) Nickel (dissolved) Zinc (total)
Cadmium (dissolved) Lead (total)

Samples of the effluent are tested in June and December of each year by an external laboratory (see
Appendix D for test reports). The average concentrations of the metals reported over the past ten years
are summarised in Tables 14 and 15.

The Total Aluminum concentration after October 2020 due to the discontinuation of Chemically
Enhanced Primary Treatment (CEPT) and the use Aluminum Sulphate in the wastewater treatment
process.

Table 14. Historical Trends: Effluent Total Metal Concentrations

Tota Metals | units | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |

pg/L 2,850 2,095 2,160 2,260 2,980 2,780 3,110 1,770 14 16
pg/L 1.79 0.85 0.70 1.06 0.50 0.49 0.76 0.44 0.49 0.47
Chromium pg/L 3.60 3.65 0.88 1.35 2.00 2.25 3.27 <1.9 0.39 <1.2

pg/L 1.6 1.7 14 1.1 1.1 0.9 1.9 <0.74 <0.22 <0.29
Mercury ug/L 0.026 0.02 <0.02 <0.016 <0.017 <0.032 <0.012 <0.015 <0.020 <0.027
Molybdenum [BRTF:7/8 2.2 1 0.95 <1.1 <1.0 11 1.515 1.9 <1.3 <1.5

pg/L 1.95 1.3 <0.7 0.31 0.27 0.34 <0.40 <0.31 0.12 0.15
pg/L 0.27 0.14 0.065 0.077  0.076 0.132 0.120 <0.049 <0.020 <0.024
pg/L <5 1.08 0.80 <5.0 <5.0 <5.0 3.20 <2.9 <5.0 <5.0
ug/L 50 42 53.5 48.6 51.7 45.25 117.5 75.5 311 30.6

Table 12. Historical Trends: Effluent Dissolved Metal Concentrations

e Lo e o Lon Lo L Lo o
© L ugt 739 85 627 2085 2350 2460 1744 <44 51 36
wg/L 180 192 161 1845 2175 240 1785 1785 1835 204
wg/L 006 0075 <0.03 0067 00635 00355 00825 0.0475 <0.017 <0.014
wg/L <05 052 051 <050 042 045 064 061 039 054
ug/L 54 66 2415 44 106 867 1100 796 869  14.0
80| omgk 712 2480 449 427 346 418 306 194 91 126
wg/L 724 915 790 8.1 683 729 85 391 362 559
DTSR gt 24 26 23 20 19 23 37 33 14 20
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5.7 Volatile and Semi-Volatile Compounds

The Permit requires effluent be tested for these volatile and semi-volatile compounds every six months:

Benzene Ethylbenzene 1,1,1-Trichloroethane
Di(2-ethylhexyl)phthalate Methyl chloride 1,1,2-Trichloroethane
Chloroform Napthalene Trichloroethylene
Dichlorobromoethane PCB'’s Toluene
Dichloromethane Tetrachloroethylene Total Phenols

Di-n-butyl phthalate

Samples of the effluent are tested in June and December of each by an external laboratory (see
Appendix D for test reports). The average concentrations of the volatile and semi-volatile compounds
reported over the past ten years are summarised in Table 16. 2022 data are consistent with historical
data.

Table 16. Historical Trends: Effluent Semi Volatile and Volatile Compounds

Parameter m 2013 | 2014 2015 | 2016 | 2017 | 2018 | 2019 mmm

Benzene pg/L  <0.5 <0.5 <0.5 <0.40 <0.52 <0.40 <0.5 <0.5 <0.40 <0.40

Di(2-ethylhexyl) phthalate [RIVI-7J YR 1.7 1.6 <10 <7.0 <52 <6.3 <2.4 <6.0 <2.0

Chloroform pg/L 3.9 3.5 1.5 2.75 4 3.25 4.0 2.8 2.5 2.9

Dichlorobromomethane [UF-7/ IS K0} <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dichloromethane ug/L <2 <1 <1 <20 <20 <20 <2.5 <2.5 <2.0 <2.0
Di-N-Butyl Phthalate ug/L <1 <0.2 0.52 <10 <6.0 <5.0 <6.3 <1 <6.0 <2.0
Ethylbenzene pug/L  <0.5 <0.5 <0.5 <0.40 <0.40 <0.40 <0.70 <0.70 <0.40 <0.40
Methyl Chloride pug/L  <1.0 <1 <1 <1.0 <1.0 <1.0 <6.2 <4.5 <1.0 <1.0

PCB's pg/L  <0.1 <0.010 <0.009 <0.28 <0.53 <0.15 <0.050 <0.050 <0.050 <0.050
Tetrachloroethylene pug/L  <1.0 <1 <1 <0.50 <0.50 <0.50 <0.075 <0.80 <0.50 <0.50
Toluene ug/L 0.8 0.9 <0.7 <052 <0.64 0.54 1545 <0.80 <0.40 <0.40

Total Phenols mg/L 0.058 0.020 0.015 0.024 0.032 0.044 0.020 0.497 <0.0027 <0.0015
1,1, 1-Trichloroethane pug/L  <0.75 <1 <1 <0.50 <0.50 <0.50 <0.075 <0.75 <0.50 <0.50
1,1, 2-Trichloroethane pug/L <0.75 <1 <1 <0.50 <0.50 <0.50 <1.0 <0.75 <0.50 <0.50
Trichloroethylene pug/L  <1.0 <1 <1 <0.50 <0.50 <0.50 <0.075 <075 <0.50 <0.50
Naphthalene pug/L  <0.7 <0.06 0.07 <0.10 <0.10 <0.10 <2.6 <2.6 <0.10 <0.10
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6) Biosolids

6.1 Biosolids Production

GNPCC produces Class B Biosolids. The average monthly production of biosolids in 2022 is summarized
in Table 17 and graphed in Figure 11. Monthly Biosolids production increased after October 2020 with
the secondary treatment process.

Percentage Solids (%) of the centrifuged biosolids decreased after October with secondary treatment.
This trend is due to the consistency of the secondary sludge which retains moisture and tends to be
more difficult to dewater.

Table 13. 2022 Biosolids Production

Trucked Biosolids Trucked Biosolids o . .
(Dry Tonnes) (Wet Tonnes) % Solids (Pressed Solids)

January 102.6 524.36 19.6%
February 95.8 514.06 18.6%

100.5 524.77 19.2%

101.8 503.20 20.2%

May 111.3 524.38 21.2%

| une | 102.7 470.43 21.8%
109.0 478.94 22.8%
| August | 99.7 463.31 21.5%
93.1 472.53 19.7%
95.1 500.89 19.0%
100.7 500.79 20.1%



Figure 11. 2022 Monthly Biosolids Production (Trucked Dry Tonnes)
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6.1.1 Historical Trends

Historical average polymer usage, total trucked solids (wet tonnes and dry tonnes) and yearly average
percent solids reported for biosolids produced over previous years are summarized in Table 18 and
graphed in Figure 12. Biosolids production and polymer use increased after October 2020 when the
secondary process was in operation.

Table 14. Historical Trends: Biosolids Production

% Solids (Average
Pressed Solids)

Year Polymer Usage Trucked Biosolids Trucked Biosolids
(Kg/year) (Dry Tonnes/year) | (Wet Tonnes/year)

2014
2015

2017
2018
2019

10,525.0 727.00 2,764.20 26.0%
9,741.7 910.82 3,544.47 25.7%
8,816.7 758.28 3,087.21 24.6%
10,537.5 783.34 3,094.13 25.3%
10,800.0 854.86 3,337.46 25.6%
12,925.0 926.13 3,657.78 25.3%
18,422.2 1,040.48 4,337.13 24.0%
22,429.1 1,038.66 4,360.87 23.8%
42,379.7 1,323.26 6,271.83 21.1%
40,407.8 1,198.66 5,897.07 20.3%
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Figure 12. Historical Trends: Biosolids Production per Year (Trucked Dry Tonnes)
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6.2 Biosolids Analysis

The Permit requires quarterly testing of the biosolids for the following parameters:

Total Solids Arsenic* Copper* Nickel*
Volatile Suspended Solids Cadmium* Lead* Phosphorus
Moisture Chromium* Mercury* Selenium*
Total Kjeldahl Nitrogen Cobalt* Molybdenum* Zinc*

PCBs

*Monitoring required by the Organic Matter Recycling Regulation (OMRR).

Samples of the biosolids are typically tested quarterly by an external laboratory. Average concentrations
of these parameters reported in previous years are summarised in Table 19.

2022 data are consistent with historical data.

All 2022 samples from GNPCC met the Class B regulatory limits for metals in the Organic Matter
Recycling Regulation (OMRR).
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Table 19. Historical Trends: Biosolids General Parameters

Parameter 2015 | 2016 | 2017 2019 L
(Class B)

Total Solids % 25.5 25.9 24.7 32.7 26.1 27.5 24.5 23.1 21.6 20.3
Volatile Solids % 68.2 65.1 69.3 67.275 64.05 64.575 67.9 70 74.4 76.8
% 73.8 74.1 75 75 75 73 76 76 78 80

LCICINNECERIM % dry
Nitrogen weight
Phosphorus pg/g 20,163 29,150 26,700 24,800 29,500 30,000 23,500 27,500 23,700 18,700

4.84 4.71 6.90 8.23 9.33 5.23 5.31 5.40 7.03 8.0

PCB's ug/g <0.5 <2.6 <0.05 <12 <15 <4.4 <8.5 <4.1 <1.6 <2.7
pg/sg 31 3.3 3.2 3.2 34 2.8 24 2.7 2.5 2.26

Cadmium pg/s 2.58 2.67 2.17 2.62 2.43 1.73 2.10 1.98 1.31 1.52
Chromium pg/s 36.3 49.8 33.8 26.4 30.6 34.5 29.1 30.9 32.0 23.2
Cobalt pg/s 2.52 3.00 3.43 3.27 3.84 3.39 2.86 2.68 3.12 2.87

Copper pg/s 839 980 1095 797 618 525 457 478 559 575
pg/g 15,600 - - 30,000 38,700 35,100 28,000 31,000 42,100 28,500

Lead pg/s 32 37 34 33 32 29 24 23 24 25.2
Mercury pg/s 2.86 1.89 1.46 1.80 1.55 1.76 1.29 1.47 0.89 0.801

Molybdenum ug/g 6.74 6.58 6.78 6.63 7.46 6.55 6.09 6.37 7.76 7.57
pg/s 15.2 16.8 17.2 16.3 18.4 18.0 16.1 15.3 13.9 12.0
pg/s 1,006 - - 892 1,010 985 891 920 925 927
pg/sg 4.90 3.90 4.95 4.32 4.96 4.50 3.65 3.93 4.76 5.01
pg/s 964 903 991 972 1,050 980 824 871 912 928

6.3 Fecal Coliforms

Twelve discrete samples of biosolids were sent to an external laboratory in 2022 for fecal coliform
analysis (see Appendix D for test reports). The geometric mean of the biosolids fecal coliform results in
2022 was 60,000 MPN/g dry biosolids. For Class B biosolids, OMRR requires a fecal coliform level of
<2,000,000 MPN per gram of total solids (dry weight basis) to be met for the geometric mean of seven
discrete samples, once per year or every 1,000 tonnes of dry weight, whichever comes first. Biosolids
from GNPCC in 2022 met these requirements. Note, sampling in this report was conducted by the RDN
to meet permit conditions. SYLVIS Environmental conducts a separate sampling program which is used
for the Land Application Plan to meet OMRR requirements (see Appendix G).

A reduction in fecal coliform levels has been observed since the commission of the secondary treatment
process. 2022 fecal coliform analysis are summarised in Table 20.
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Table 20. 2022 Biosolids Fecal Coliforms Concentrations

=
(MPN / g dry)
m 87,000 Bureau Veritas
| 2Feb22 | 130,000 Bureau Veritas
| 09-Mar22 | 110,000 Bureau Veritas
260,000 Bureau Veritas
80,000 Bureau Veritas
| o6wun22 | 110,000 Bureau Veritas
m 23,000 Bureau Veritas
36,000 Bureau Veritas
| 14sep22 | 27,000,000 Bureau Veritas
m 1,200 Bureau Veritas
m 1,700 Bureau Veritas
17,000 Bureau Veritas
| Geomewiemean |

Stabilization Process

Total Mass of Sludge Delivered for Stabilization Tonnes (dry)
% of TSS as VSS in Sludge Feed %

Mass of Biosolids Remaining after Stabilization Tonnes (dry)

Table 22. 2022 Dewatering Process Data

Dewatering Process

Volume of Biosolids delivered for dewatering 108,077 m3
% Solids in biosolids dewatering feed 1.57 %
% Solids in dewatered biosolids 20.3 %
Polymer dosage to aid dewatering 0.374 kg/m3
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6.5 Biosolids Management

In 2022, RDN biosolids from GNPCC were beneficially managed in two programs:
=  Forest Fertilization

= Soil Fabrication.

6.5.1 Forest Fertilization

Forest fertilization occurs on private forested land located southwest of Nanaimo. The land is owned by
TimberWest and managed by Mosaic Forest Management (Mosaic).

The biosolids were land applied in a forest fertilization project managed by SYLVIS Environmental. The
SYLVIS Environmental 2022 Biosolids Management Summary, attached in Appendix G (Section 4 page 6),
provides a summary and interpretation of the effects of biosolids discharges on the receiving
environment.

6.5.2 Soil Fabrication

Soil fabrication operates in partnership with Harmac Pacific (Harmac). At the Harmac kraft mill site in
Nanaimo, RDN biosolids, Harmac wood waste, and mineral soil are blended to fabricate soil. More
details of the soil fabrication program are provided in the 2022 Biosolids Management Summary,
completed by SYLVIS Environmental attached in Appendix G.

6.5.3 Excellence in Biosolids Award

In 2019, the Regional District of Nanaimo won the Northwest Biosolids ‘Excellence in Biosolids’ Award
for the second time. This award recognizes significant contributions to the development and
implementation of cost-effective and environmentally beneficial biosolids management practices. The
RDN won this award previously in 2013.

7) Process Control Monitoring

7.1 Biogas Production

A by-product of the anaerobic sludge digestion process is biogas which consists mostly of methane gas.
Gas production is recorded daily at GNPCC. The average daily biogas production rate in 2022 was
4,512m3/day. The total volume produced in 2022 was approximately 1,646,897 m3. Of the total
produced, 452,131 m?3 (27.45% of total production) was used as fuel for the boilers to heat operations
and wastewater treatment process water and for cogeneration. The remaining 1,183,649 m? (71.87 % of
total production) was wasted (flared).

7.1.1 Historical Trends

Historical biogas production, usage and waste rates reported over previous years are summarized in
Tables 23 and 24. Biogas production rates seem to have gradually increased except for 2012, which is
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lower than other years as use, and flared amounts were based on only 10 months of data collection. The
trend towards increased biogas production is attributed to the installation of Digester #3 after 2013.

The cogeneration system was commissioned in mid-2012. Refer to Cogeneration section for details on
the Cogeneration Facility project. The cogeneration system has been offline since 2018. Servicing was
completed on the cogeneration system in 2022, however.

Table 23. Historical Trends: Biogas Production
Aver‘age Aver‘age Aver‘age Biogas Biogas Total
ET Y . ET Y . ET Y .
. Biogas . Biogas . Useage Useage Biogas
Year Biogas . Biogas Biogas .
. Production Wasted Cogen Boiler Used
Production (m?) Wasted (m?) Useage (total) (m?) Total (m?)
(m*/day) (m*/day) (m*/day)
2013 3,351 1,125,976 2,018 716,486 1,333 36,528 372,962 409,491
2014 3,601 1,297,475 1,834 661,897 1,768 336,477 299,101 635,578
2015 4,040 1,458,586 2,209 797,449 1,831 478,766 182,371 661,137
2016 3,942 1,407,176 2,578 920,357 1,364 191,697 295,122 486,819
2017 4,090 1,492,730 2,471 902,057 1,618 285,450 305,224 590,674
2018 3,950 1,441,721 2,780 1,014,539 1,170 90,601 336,581 427,181
2019 3,746 1,367,432 2,742 1,000,857 1,004 1,765 364,811 366,575
"I 3976 1,451,406 2,884 1,052,755 1,092 3231 395421 398,651
LI 4491 1639123 3212 1,172,274 1,279 2,254 464,505 466,849
| IPPE 4512 1646897 3,243 1,183,649 1,269 11,118 452,131 463,249
* Represents approximately a 10-month estimate, from March 3 — December 31, 2012
Table 24. Historical Trends: Percentage Biogas Consumption and Wasting

Year % Biogas Wasted | % Biogas Used (Boiler) % Biogas Used (Cogen)

2013 60.22% 33.12% 3.24%
2014 50.92% 23.05% 25.93%
2015 54.67% 12.50% 32.82%
2016 65.40% 20.97% 13.62%
2017 60.43% 20.45% 19.12%
2018 70.37% 23.35% 6.28%
2019 73.19% 26.68% 0.13%
| 2020 | 72.53% 27.24% 0.22%
2021 71.52% 28.34% 0.14%
| 2022 | 71.87% 27.45% 0.68%
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Table 25. 2022 Influent & Effluent Temperatures

I S e s

Figure 9. 2022 Influent & Effluent Monthly Average Temperature
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7.2.1 Historical Trends

Historical average temperatures for influent and effluent reported over the past ten years are
summarized in Table 25. 2022 data are consistent with historical data.
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Table 15. Historical Trends: Influent & Effluent Average Temperature

Average Temperature (°C)
| nflent |

| o014 | 15.3 15.2

| 2018 | 15.7 15.7

202 | 167 16.9

7.3 pH

RDN conducts pH testing of the influent week, and the effluent daily. The pH monitoring data for GNPCC
from 2022 is presented in Appendix B. The average pH concentrations for each month are summarized
in Table 27 and graphed in Figure 14.

Table 16. 2022 Influent & Effluent Average pH Concentration

Average pH

Influent Effluent
January 7.48 6.96
February 7.35 6.95

7.41 7.03
7.33 6.94
May 7.29 6.92
T 7.25 6.97
7.19 6.89
| August | 7.21 7.22
7.28 7.20
7.36 6.98
7.35 7.04
7.38 6.9
| Average BV EFEEEE R
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Figure 10. 2022 Influent & Effluent Monthly Average pH Concentration

pH Concentration
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7.3.1 Historical Trends

Historical average influent and effluent pH concentration reported over the past ten years are
summarized in Table 28. 2022 data are consistent with historical data.

Table 17. Historical Trends: Influent & Effluent pH Concentration

Average pH

Year
Influent Effluent

2013 7.30 7.20

— wm




7.4 Volatile Solids in the Thickeners and Digesters

The construction and commissioning of two gravity thickeners at GNPCC was completed in 2008. Prior to
the addition of the gravity thickeners, sludge was held in the primary sedimentation tanks to thicken to
approximately 3-4%, with the aid of alum sulphate (coagulant). From there the sludge was conveyed to
the digesters for stabilization.

With the addition of the gravity thickeners, the sludge from the primary sedimentation tanks is
conveyed to the gravity thickeners at a lower percent solid and thickened to approximately 5% solids
before conveyance to the digesters for stabilization. There are several advantages to this; sludge is held
in the primary sedimentation tanks for less time; less chemicals are required in the sedimentation tanks
to keep the sludge coagulated; it maintains the effluent total suspended solids within permitted limits
for discharge; and the higher percent solids reduces the volume loading on the digesters.

The average total solids and volatile solids in the sludge from the thickeners and the digesters as well as
the average percent volatile solids reduction are summarized in Table 28. The volatile solids reduction
increased after 2015 due to Digester #3 functioning well and thickened primary sludge entering the
digesters in a stable solids level (refer to Table 29).

In 2022, the digestion process at GNPCC achieved a 61.5% reduction in volatile solids. This is a slight
reduction to previous years due to increased sludge loading from the secondary process. Secondary
sludge is also more difficult to breakdown (fewer volatile solids) than primary solids.

Table 18. Historical Trends: Sludge Volatile Solids Reduction

Average
Volatile Solids
in Sludge from
Thickeners (%)

Average Average
Volatile Solids Reduction in
in Digested Volatile Solids
Sludge (%) in Digesters (%)

Average Solids
in Sludge from
Thickeners (%)

Average Solids
in Digested
Sludge (%)
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8) Resource Consumption

8.1 Chemical Consumption

Table 30 summarizes the consumption and costs of chemicals used in the treatment process and at the
pump stations for the Southern Communities in 2022.

The total cost of chemicals purchased at GNPCC in 2022 was consistent to usage in 2021. Pricing for
many chemicals increased in 2020-2021 due to ongoing market trends and supply chain issues.

The dewatering polymer increase after secondary treatment to dewater the secondary sludge in the
secondary treatment process. The dewatering polymer was also changed to Wes-Floc 6816 A which is
more effective dewatering the secondary sludge.

Aluminum Sulphate and the Superfloc A-1883RS are used in the CEPT process. The use of these
chemicals has been discontinued since October when the secondary treatment process was operational.

With the secondary treatment process, dewatering polymer was changed from Zetag 7557 to Wes-Floc
6816 A, and the thickening polymer used in 2022 was Wes-Floc 7610 A supplied by Alumichem Canada
td.

—

Table 30. 2022 Chemical Consumption

Wes-Floc 6816 A 40,408 kg $349,169 Dewatering
Wes-Floc 7510 A 17,324 kg $101,321  DAFT Polymer

Other DAFT Polymer 684 kg $4,971 DAFT Polymer (for chemical trials)
Ferrous Chloride* 217,833 kg $52,389 Odour Control

- - $10,618  Defoamer

Other Chemicals - $24,500 Corrosion and Scale Inhibitor

TOTAL - [ssa20ee

* Used at Chase River Pump Station

8.1.1 Historical Trends

Historical annual costs of chemicals consumed in over previous years are summarized in Table 31. A
reduction in ferrous chloride consumption occurred in 2010-2011 due to issues with availability and
delivery of this product. Ferric chloride was used temporarily in 2011 to bridge the gap until ferrous
chloride procurement issues got resolved.

The use of Aluminum Sulphate and Superfloc A-1883 has been discontinued since October 2020 with the
secondary treatment process. Dewatering polymer was changed from Zetag 7557 to Wes-Floc 6816 A to
treat secondary sludge, and Wes-Floc 6510 A was used as the thickening polymer.
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Table 19. Historical Trends: Chemical Consumption

Dewatering Semira DAFT Ferrous Semira Aluminum | Secondary Odour Total

Near Polymer ST Polymer | Chloride FAX Sulphate Polymer Ll T Control Cost
A-1883RS XL6**

$86,831  $45,596 $31,451 $50,690 $269,185 $483,753
$80,369  $41,323 $36,978 - $328,853 $487,522
$72,738  $17,521 $58,562 - $243,620 $392,440
$86,934  $18,616 $58,346 - $271,384 $435,280
$89,100  $25,906 $51,131 - $279,749 $445,887
$106,631  $39,421 $52,163 - $320,279 $518,494
$146,456  $40,180 $66,054 - $394,943 $8,660  $656,293
PEIFI $178,311 27,664 $50,978 : $316,817  $27,332 $7,448  $2,065 $4,696 $615,311
$326,666 : $115,622  $48,392 - - - $13,087  $6,628  $873  $511,268
PEIPER $349,169 - $106,292  $52,389 : : : $10,618 - $24,500 $542,968

8.2 Electrical Consumption

Historical annual electrical consumption and costs are summarized in Table 32 and graphed in Figure 15.
In general, electrical consumption increases in years where there are major construction projects.
Additionally, although not directly measured, the increased reliance on mechanical mixing in the
digesters accounts for increases in electrical consumption in recent years, the pumps that do this mixing
use substantial electricity.

Due to a connection issue that prevented BC Hydro from reading GNPCC's electrical meter in the
secondary upgrade, the RDN did not receive invoices. Electrical consumption and cost in 2020 and 2021
were estimated based on metered consumption data from BC Hydro from July 22, 2021 to present.

No consumption information or invoices were received for 2020. 2020 consumption and invoicing were
based on the 2021 trend, and commissioning of secondary treatment on October 2020.

Electricity consumption at GNPCC increased after 2020 to the bioreactors and process equipment
installed in the secondary upgrade. The increase in electricity use was mitigated by the installation of
turbo-blowers which are more efficient assisted by a BC Hydro energy efficiency grant.
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Table 20. Historical Trends: GNPCC Electrical Consumption

Consumption (kWh) Cost ($)

2013 1,513,800 $94,031

| 2013

1,416,600 $91,633
1,386,000 $98,382
1,602,000 $123,425
1,533,600 $121,043
1,631,700 $131,851
1,931,400 $159,954
| 200 | 3,252,043* $247,216*
5,893,329* $461,730*
| 202 | 6,127,665 $473,888

Note: Electrical consumption at the treatment plant only (pump stations are excluded).

* No electricity invoices were received for 2020. 2021 use was metered after July 22, 2021. Annual
consumption and cost were estimated for both 2020 and 2021.

* Electricity costs do not include tax.

Figure 11. Historical Trends: GNPCC Electrical Consumption and Costs (Treatment Plant Only)
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8.3 Water Consumption

The estimated water consumption at GNPCC for 2022 was estimated to be 90,848 m3. Water
consumption increased in 2020 and early- 2021 due to the commission of secondary treatment and
filling of tanks to commissioning.

Historical treatment plant water consumption (pump stations excluded) is summarized in Table 33.

Table 21. Historical Trends: GNPCC Water Consumption

Year Water Consumption (m3)

43,604
53,914
35,061
35,994
64,871
70,852
77,738

105,500

118,810
90,8