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1.0 Operational Data 

The following report summarizes the operational data for the Town of Oliver’s Sanitary Sewer 

System for 2024. The report is formatted from collection to disposal. Appendix A contains a copy 

of the Operational Certificate (OC) for the system (PE 13717) issued by the Ministry of 

Environment (MOE) on December 14, 1995. When required, appropriate references will be made 

to the OC. 

Section 1 of the OC outlines the specific authorized discharge requirements from the Town of 

Oliver’s Wastewater Treatment Plant (WWTP) and are summarized as follows: 

▪ The Town is authorized to discharge a maximum of 2,200m3 per day from the aerated 

lagoons to the reclaimed wastewater storage reservoir, averaged on a daily basis. 

▪ There is no maximum authorized discharge rate from the storage reservoir for beneficial 

use as irrigation water. 

▪ The effluent discharged from the aerated lagoons to the storage reservoir must not exceed 

a 5-Day Biochemical Oxygen Demand (BOD5) of 45 mg/L, and a Total Suspended Solids 

(TSS) of 60 mg/L. 

• As per the BC Municipal Wastewater Regulations (MWR), BOD5 is described as 

the 5-Day Carbonaceous Biochemical Oxygen Demand (cBOD5).  

▪ A minimum reclaimed wastewater reservoir retention time of 60 days must be met prior to 

discharge of the reclaimed wastewater. 

▪ Reclaimed wastewater utilized for irrigation shall conform to the effluent irrigation 

guidelines developed by the BC Ministry of Health. Fecal Coliforms shall not exceed 200 

MPN per 100 mL for agricultural, silvicultural, and low public use lands, and shall not 

exceed 2.2 MPN per 100 mL for high public use land. 

To assist the reader in assessing the system operational data, the following drawings are 

included: 

▪ Figure 1-1: Overall Plan – Reclaimed Water Supply System and Irrigation Areas 

▪ Figure 1-2: Aerated Lagoon Treatment System 
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FIG 1-1
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OF

1

ORIGINAL PERMIT RECLAIMED WATER IRRIGATION AREAS (1995)

APPROVED RECLAIMED WATER EXPANSION AREAS
(MOE APPROVAL MAY 4, 2020)

FUTURE RECLAIMED WATER IRRIGATION EXPANSION AREAS

FAIRVIEW MOUNTAIN
GOLF COURSE

 STORAGE
RESERVOIR

TREATMENT CELLS 2 AND 3

EFFLUENT SUPPLY MAIN

PROPOSED FUTURE TREATMENT CELL 1

EX SUPPLY MAIN

OLIVER SECONDARY SCHOOL
±1.6 ha

350Ø FORCEMAIN
(AS CONSTRUCTED 2004)

250Ø FORCEMAIN
CONVERTED TO

RECLAIMED WATER
SUPPLY

350Ø FORCEMAIN
(AS CONSTRUCTED 2004)

IRRIGATION AIRSTRIP AREA ±12.6 ha
FUTURE LEASE AREA ±9.8 ha

RODEO GROUNDS

IRRIGATION SUPPLY
TO AIRPORT

350Ø FORCEMAIN CONNECT
TO EXISTING

IRRIGATION SERVICE TO
COMMUNITY PARKS ±10 ha

CEMETERY
±2.0 ha

GALA ST PARK
± 0.6 ha

HUGGINS
 ±4 ha

ALONSO
 ±1 ha

RAPID INFILTRATION BASIN

FAIRVIEW PARK
±0.3 ha

PARK ±0.6 ha

KIWANIS PARK
±0.6 ha

OLIVER PARKS &RECREATION
BALL DIAMONDS ±8.6 ha

PUBLIC WORKS
YARD ±0.6 ha

OLIVER SECONDARY SCHOOL
EXPANSION AREA 2019

±3.4 ha

CHLORINE CONTACT BASIN
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1.1 Influent 

1.1.1 Influent Works (OC 6.4.2) 

Influent from the sanitary sewer collection system is pumped through influent screens and piped 

into a two-cell flow equalization system (“equalization basins”) located at the Town’s Public Works 

Yard at 5971 Sawmill Road. The original equalization basin was constructed in 1984 and lined 

with a Chlorinated Polyethylene (CPE) membrane. The second equalization basin was 

constructed in 2009 and lined with a 60-mil high density polyethylene (HDPE) geomembrane. 

These liners provide a transfer barrier for liquids from the basins to the native subsurface material. 

There is no piped interconnection between the Okanagan River and the equalization basins.  

A detailed description of the collection system and treatment process can be found in the Town 

of Oliver’s 2019 Sanitary Capital Plan prepared by TRUE Consulting. This Capital Plan includes 

an update to the Liquid Waste Management Plan (LWMP). Further details can be found in the 

Oliver WWTP Operation and Maintenance Manual prepared by TRUE Consulting in February 

2021. 

1.1.2 Influent Flow Data (OC 7.1.2 and 7.2.4.7) 

Wastewater is pumped from the equalization basin to the aerated lagoons via the High Lift station. 

2024 daily flow data for the High Lift station is presented in Appendix B. The total volume pumped 

to the aerated lagoons in 2024 was 611,269 m3, which equates to an average daily flow of 1,670 

m3/day. This is a decrease of 2,294 m3 (-0.4%) as compared to 2023. A summary of total influent 

inflows from the period 1996 to 2024 can be seen in Table 1-1 and Figure 1-1, below. 
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TABLE 1-1: ANNUAL TOTAL AND AVERAGE DAILY INFLUENT FLOW DATA 

Year 
Total Influent 
Volume (m3) 

Average Daily 
Flow (m3/d) 

1996 654,361 1,788 

1997 682,480 1,870 

1998 666,322 1,826 

1999 688,193 1,885 

2000 702,688 1,920 

2001 678,052 1,858 

2002 726,354 1,990 

2003 751,139 2,058 

2004 766,048 2,093 

2005 783,947 2,148 

2006 829,413 2,272 

2007 823,011 2,255 

2008 777,154 2,123 

2009 758,308 2,078 

2010 701,475 1,922 

2011 693,045 1,899 

2012 658,002 1,798 

2013 697,377 1,911 

2014 634,649 1,739 

2015 679,542 1,862 

2016 639,794 1,753 

2017 689,098 1,888 

2018 666,376 1,826 

2019 625,911 1,715 

2020 655,853 1,792 

2021 607,731 1,665 

2022 622,711 1,706 

2023 613,563 1,681 

2024 611,269 1,670 
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FIGURE 1-3: TOTAL ANNUAL INFLUENT SEWAGE FLOWS FOR 1996 AND 2024 

1.1.3 Influent Wastewater Sampling (OC 6.1 and 7.1.2) 

The past 20 years of influent sampling data for total phosphorus and orthophosphate 

concentrations are presented in Table 1-2. Historic values beginning from 1996 are provided in 

Appendix B. The average total phosphorous concentration from April and October 2024 sampling 

was 6.4 mg/L. This value is consistent with previous years. Orthophosphate was not sampled in 

2024. The provided concentrations are for Phosphate. 
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TABLE 1-2: 20- YEAR INFLUENT SAMPLING ANALYSIS 

Year Date Total Phosphorus (mg/L) Ortho Phosphate (mg/L) 

2004 
Mar. 16 5.23 4.76 

Sep. 14 5.15 3.75 

2005 
Mar. 22 5.24 4.63 

Oct. 5 6.74 5.58 

2006 Sep. 14 7.05 5.96 

2007 
Mar. 13 5.03 6.43* 

Sep. 11 6.03 5.03 

2008 Sep. 3 7.44 3.3 

2009 
Mar. 5 8.18 3.84 

Sep. 1 5.31 1.38 

2010 
Mar. 9 4.26 0.558 

Sep. 2 3.36 2.16 

2011 
Mar. 8 4.9 0.316 

Sep. 8 11.00 0.859 

2012 
Mar. 1 6.16 2.23 

Sep. 11 7.76 3.72 

2013 
Mar. 7 5.75 2.57 

Sep. 11 4.62 1.89 

2014 
Mar. 5 4.28 0.82 

Sep. 17 3.82 not tested 

2015 
Mar. 11 5.36 2.66 

Sep. 16 4.55 2.96 

2016 
Mar. 7 4.17 1.21 

Sep. 6 2.35 0.36* 

2017 
Mar. 7 3.77 2.42 

Sep. 6 4.69 2.13 

2018 
Mar. 7 5.37 1.95 

Sep. 4 5.89 1.83 

2019 
Mar. 11 5.34 1.97 

Sep. 3 5.42 2.32 

2020 
Mar. 2 4.97 1.89 

Sep. 1 5.45 2.09 

2021 
Mar. 15 6.76 1.7 

Sep.14 5.59 2.28 

2022 
Mar. 1 6.88 2.12 

Sept. 6 Not Tested 1.26 

2023 
Mar. 16 5.32 2.00** 

 Sept. 5 5.32 2.27** 

2024 
Apr. 3 7.15 1.69** 

Oct. 7 5.65 1.47** 

Average for Period of Record 5.48  

*  Suspected error 
** Values are Phosphate       

     

 

 



 

 

SANITARY SEWER SYSTEM 2024 ANNUAL REPORT 12  

TOWN OF OLIVER – APRIL 2025 

 

1.2 Wastewater Treatment (OC 6.2 and 7.1.2) 

Effluent sampling results from the aerated lagoon system (Cell No. 3) prior to discharging to the 

storage reservoir are tabulated in Table 1-3. All TSS and cBOD5 values were compliant with 

regulatory criteria for all sampling events. Excluding the May 6th TSS sample which was slightly 

elevated.  

TABLE 1-3: CELL NO.3 - EFFLUENT BOD5, CBOD5 AND TSS 

Date 
CBOD5 

(mg/L) 
TSS 

(mg/L) 

OC Limits 45 60 

Jan-08 (2024) 18.6 25 

Feb-05 (2024) 24 41.2 

Mar-04 (2024) 19 56.0 

Apr-03 (2024) 10 30.9 

May-06 (2024) 25.8 62.7 

Jun-03 (2024) 11.6 57 

Jul-02 (2024) <6.7 38 

Aug-06 (2024) <6.3 35.3 

Aug-14 (2024) <6.5 12.7 

Sep-03 (2024) 6.8 16 

Oct-07 (2024) <6.4 11 

Nov-04 (2024) 14.4 9 

 

Historical data trends for BOD5 and TSS are shown in Figure 1-4, below. Values for cBOD5 have 

been included in lieu of BOD5 for 2021-2024. 
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FIGURE 1-4: YEARLY AVERAGE TSS, BOD5, AND CBOD5 VALUES 

As seen above, the 2024 yearly average cBOD5 and TSS concentrations for reclaimed water are 

compliant with the regulatory criteria. The 2024 TSS data is slightly elevated compared to historic 

trends. The 2024 cBOD5 data is consistent with the concentrations measured from 2021-2024.  

As per PE-13717, semi-annual analysis of effluent must include: 

▪ Total phosphorous, ortho-phosphorous, and total dissolved phosphorus (all expressed in 
mg/L P) 

▪ Total nitrogen, ammonia nitrogen, nitrate, nitrite, nitrogen, and organic nitrogen (all 

expressed as mg/L N) 

A summary of semi-annual sampling for total nitrogen, ammonia, and nitrate from 1997 – 2024 is 

presented in Table 1-4. The complete suite of semi-annual sampling and compliance testing 

requirements are included in Appendix B.  

Sampling events were completed on April 3rd and October 7th, 2024. The accepted range for total 

nitrogen in domestic wastewater is 20 to 50 mg/L. Total nitrogen was within this range for the 

October sampling event but was slightly low at 17.4 mg/L for the April sampling event. 
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TABLE 1-4: CELL NO.3 EFFLUENT – NITROGEN 1997-2024 

Year 

September/October March/April 

Total 
Nitrogen 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

Total 
Nitrogen 
(mg/L) 

Ammonia 
(mg/L) 

Nitrate 
(mg/L) 

1997 9.34 0.006 7.7 20.7 No Data No Data 

1998 10.8 0.005 8.89 25.1 No Data No Data 

1999 11.3 0.46 8.31 23.9 No Data No Data 

2000 No Data 0.48 9.77 29.1 No Data No Data 

2001 34.3 4.37 7.92 31.3 No Data No Data 

2002 17.7 0.013 16.3 23.6 No Data No Data 

2003 No Data 0.71 3.9 26.9 No Data No Data 

2004 9.8 8.46 0.29 17.2 No Data No Data 

2005 26.4 14.2 No Data 36.4 No Data No Data 

2006 12.1 0.78 5.97 No Data No Data No Data 

2007 20 13.2 0.92 25.7 No Data No Data 

2008 10 9.55 0.297 24.1 No Data No Data 

2009 17 14 1 No Data No Data No Data 

2010 16.3 8.44 3.6 27.8 No Data No Data 

2011 26 13.7 3.27 33.5 No Data No Data 

2012 5.28 1.95 2.17 32.2 No Data No Data 

2013 10.10 0.289 9.43 43.7 32.5 0.489 

2014 No Data No Data No Data 32.8 31.2 0.046 

2015 19.10 17.6 0.966 No Data No Data No Data 

2016 12.80 1.82 5.33 33.2 31.2 1.05 

2017 18.50 0.384 14.7 32 23.4 0.019 

2018 11.9 0.916 8.2 32 31.1 0.282 

2019 18.5 0.322 10.1 27.4 27.6 0.339 

2020 21.9 15.6 2.36 35.3 25.2 1.2 

2021 17.4 12.6 2.11 24.5 26 0.428 

2022 5.92 No Data 4.31 33.3 30.6 0.266 

2023 25.4 20.6 1.24 37.7 33.4 0.067 

2024 17.4 7.04 7.63 42.9 35.8 0.112 

From 1997 to 2002, a significant proportion of ammonia nitrogen was nitrified through the Town’s 

aerated lagoon system. From 2003 to 2015, the Town accepted wastewater influent from Vincor 

(a local winemaker), which resulted in modest levels of nitrification. In January 2012, Vincor 

implemented a pre-treatment system, resulting in approximately a 90% reduction in BOD. This 

resulted in reduced loadings which in turn resulted in increased nitrification. As of July 1, 2015, 

Vincor has been disconnected from the Town’s wastewater system. 



 

 

SANITARY SEWER SYSTEM 2024 ANNUAL REPORT 15  

TOWN OF OLIVER – APRIL 2025 

 

1.3 Winter Effluent Storage Reservoir  

Weekly storage reservoir level data for 2024 is presented in Appendix C. All elevations given are 

relative to geodetic datum. The elevation data has been converted to total volume in storage 

above the minimum 60-day storage level. The storage calibration curve is also included in 

Appendix C. 

As per Section 1.1.1 of the OC, the Town is authorized to a maximum effluent discharge rate of 

2,200 m3 per day from the aerated lagoon sewage treatment system to the reclaimed wastewater 

storage reservoir, averaged on a monthly basis. To measure this flow rate, it is assumed that the 

flow rate between the aerated lagoon to the storage reservoir is equal to the flow rate at the High 

Lift station (which pumps wastewater from the equalization basin to the aerated lagoons). This 

assumption is conservative because it does not account for water losses caused by evaporation 

and seepage. Monthly volumes are presented in Table 1-5 as follows: 

TABLE 1-5: 2024 MONTHLY EFFLUENT DISCHARGE QUANTITIES 

 

Monthly 
m3 

Average 
m3/day 

January 48,130 1,553 

February 47,251 1,629 

March 51,955 1,676 

April 49,242 1,641 

May 54,811 1,768 

June 52,519 1,751 

July 59,192 1,909 

August 60,360 1,947 

September 47,965 1,599 

October 47,540 1,534 

November 46,758 1,559 

December 45,546 1,469 

Total 611,269  

Average  1,675 

 

As shown in Table 1-5, the discharge values were compliant with the regulatory criteria. Annual 

operating data for the storage reservoir is summarized in Table 1-6. This includes a comparative 

summary from 2014 to 2024. 
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TABLE 1-6: EFFLUENT STORAGE RESERVOIR LEVEL DATA 

Year Date Elevation (m) Volume (m3) 

2014 

Max. 31-Mar-14 446.06 374,000 

Min. 15-Sep-14 441.39 92,000 

End 29-Dec-14 443.65 223,000 

2015 

Max. 7-Apr-15 445.62 351,000 

Min. 7-Oct-15 441.52 101,000 

End 4-Jan-16 443.50 214,000 

2016 

Max. 4-Apr-16 445.47 343,000 

Min. 19-Sep-16 441.60 105,000 

End 19-Dec-16 444.02 247,000 

2017 

Max. 22-May-17 446.17 379,000 

Min. 16-Oct-17 442.75 167,000 

End 18-Dec-17 444.43 275,000 

2018 

Max. 2-Apr-18 446.41 391,000 

Min. 10-Sep-18 443.17 193,000 

End 24-Dec-18 444.63 289,000 

2019 

Max. 8-Apr-19 446.43 397,000 

Min. 9-Sep-19 441.91 119,000 

End 23-Dec-19 443.98 245,000 

2020 

Max. 23-Mar-20 446.00 370,000 

Min. 14-Sep-20 441.55 102,000 

End 28-Dec-20 444.01 246,000 

2021 

Max. 22-Mar-21 445.8 360,000 

Min. 7-Sep-21 441.6 105,000 

End 20-Dec-21 443.6 221,000 

2022 

Max. 4-Apr-22 445.76 358,000 

Min. 17-Oct-22 442.30 136,000 

End 28-Dec-22 444.05 249,000 

2023 

Max. 18-Apr-23 446.16 378,000 

Min. 23-Sep-23 442.49 154,000 

End 26-Dec-23 444.43 275,000 

2024 

Max. 8-Apr-24 446.29 385,000 

Min. 21-Oct-24 442.68 164,000 

End 30-Dec-24 444.24 216,000 

 

The winter effluent storage reservoir year-end, maximum, and minimum operating elevations for 

the period of 2008 to 2024 are illustrated in Figure 1-5. Referring to this figure: 
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▪ The maximum elevation in 2024 (446.29 masl on April 8th, 2024) is 0.13 metres above the 

2023 maximum level. 

▪ The 2024 year-end storage of 216,000 m3 is 59,000 m3 less than the 2023 storage at year-

end. 

 

 

FIGURE 1-5: EFFLUENT STORAGE RESERVOIR LEVELS - 2008 TO 2024 
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1.4 Reclaimed Water Quantities and Quality  

1.4.1 Irrigation Plan (OC 1.8) 

The Town of Oliver currently provides reclaimed water to the Fairview Mountain Golf Course, 

Alonso Property, Higgins Property, Fairview Park, South Okanagan Secondary School, Public 

Works, the Airstrip, and Cemetery for irrigation purposes. This area has expanded since that 

outlined in Site Plan A of the OC. 

On December 13, 2018, the Town submitted an irrigation area expansion notification to the 

Ministry. An updated plan was submitted to the Ministry on February 25, 2020, to include 

expansion to the South Okanagan Secondary School irrigation system. These expansion areas 

were authorized by the Director on May 24, 2020, in accordance with Clause 1.8 of OC 13717 

(see Appendix D) 

1.4.2 Irrigation Volumes (OC 7.2.4.2 and 6.4) 

Total reclaimed water usage is measured by a flow meter in the booster station located adjacent 

to the reclaimed water storage reservoir. Meters are also located at the Cemetery, Gala Street 

Linear Park, Fairview Park, the Airport, Public Works Yard, Alonso property, Southern Okanagan 

Secondary School, and Huggins Property for the purposes of measuring total reclaimed water 

use at each location. The consumption at the Fairview Mt. Golf Course is not metered and it is 

calculated as total usage less all meter locations. Table 1-7 and Table 1-8 summarize the system 

consumption totals. 
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TABLE 1-7: ANNUAL RECLAIMED WATER USE BY CUSTOMER 

Location 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Fairview Mt. 
Golf Course 

and Park 248,521 316,368 346,520 322,048 311,899 281,186 329,226 
418,594* 

356,416 
352,234 313,985 

297,7361 

Fairview Park 193** 6,382 

Airport 185,687 124,892 115,743 98,511 101,780 99,601 69,143 32,276 28,254 39,424 86,684 

Cemetery 19,160 15,996 14,354 14,843 13,400 12,651 16,986 17,499 18,291 18,336 20,577 19,088 

Gala Street 
Linear Park 

8,051 8,749 7,647 8,360 1,030* 5,928 8,858 1,245 11,676 7,896 7,394 15,318 

Public Works 
Yard 

7,086 7,393 7,380 8,095 8,341 6,261 5,940 8,320 5,388 6,103 4,488 7,961 

Alonso 6,715 3,893 3,851 2,364 2,498 1,794 9,240 6,012 0 0 0 0 

Huggins 1,290 0 8,554 0 0 0 4,614 0 0 0 0 4,605 

Southern 
Okanagan 
Secondary 

School 

0 4,874 0 0 2 0 25,744 27,420 24,694 
18,545**

* 
24,003 27,538 

Infiltration 
Basin 

0 0 0 0 23,322 38,391 16,858 11,117 2,256 3,752 1,735 30,990 

Total Use 476,510 482,164 504,049 454,221 461,241 445,812 486,610 490,207 450,997 435,314 417,988 489,919 

 
                                                                           * The Airport flow meter was not working from May to September therefore the totals were grouped. 
                                                                           ** Fairview Park flows were partitioned based on flow meter readings. 
                                                                           *** In 2022, the school did not turn on the reclaimed water meter until July. Prior to this, domestic water was used for irrigation. 

     1 No flowmeter value for Fairview Park was provided, thus the golf course and park are combined. 
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From flow data contained in Appendix D, reclaimed water quantities for each “user” is described 

as follows: 

▪ Lot 723, Plan 2361 - Fairview Mountain Golf Course and Park 

Total Usage    297,736 m3 
Crop Type    Turf and rough areas 
Irrigated Area    45 ha 
Irrigation Application Rate  0.66 m 
Irrigation Period   April to October 

▪ Lot A, Plan 24065 - Oliver Cemetery 

Total Usage    19,088 m3 
Crop Type    Lawn, trees & shrubs 
Irrigated Area    2.3 ha 
Irrigation Application Rate  0.83 m 
Irrigation Period   April to October 
 

▪ Gala Street Linear Park 

Total Usage    15,318 m3 
Crop Type    Lawn & trees 
Irrigated Area    0.6 ha 
Irrigation Application Rate  2.55 m 
Irrigation Period   April and October 

▪ Lot A, Plan 38173 – Oliver Airport 

Total Usage    86,684 m3 
Crop Type    Forage Crops 
Irrigated Area    12.6 ha 
Irrigation Application Rate  0.69 m 
Irrigation Period   April to October 

The irrigation period in 2024 started on March 18th, 2024 and ended on October 31st, 2024. 

▪ Lot A, Plan 33094 – Oliver Public Works Yard 

Total Usage    7,961 m3 
Crop Type    Lawn, landscaping, compost piles 
Irrigated Area    0.6 ha 
Irrigation Application Rate  N/A 
Irrigation Period   April to October 

The principal use of reclaimed water at the Public Works Yard is for composting operations, lawn 

care and landscaping. Because composting use is not separately metered, application rates for 

the lawn and landscaping areas cannot be calculated independently. 
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▪ Lot A, Plan 37929 – Alonso (former Moir) 

Total Usage    0 m3 
Crop Type    Vineyard 
Irrigated Area    approximately 1.0 ha 
Irrigation Application Rate  - 
  

▪ Lot 3, Plan 5881 – Huggins  

Total Usage    4,605 m3 
Crop Type    Vineyard 
Irrigated Area    approximately 3.7 ha 
Irrigation Application Rate  0.12 m 

 

▪ South Okanagan Secondary School 

Total Usage    27,538 m3 
Crop Type    Lawn and Trees 
Irrigated Area    approximately 5.4 ha 
Irrigation Application Rate  0.51 m 
Irrigation Period   April to October 

 

Reclaimed water use on the Fairview Mountain Golf Course has varied significantly on a year-to-

year basis. Table 1-8 has been prepared adding seasonal precipitation to reclaimed water usage 

to derive an annual total. A summary of seasonal precipitation from 1992 to 2024 can be found in 

Appendix E. The tabulation shows that the sum of seasonal precipitation and reclaimed water use 

for 2024 is 0.77 m applied.  

TABLE 1-8: 10-YEAR ANNUAL TOTAL APPLICATION RATE AT THE FAIRVIEW MOUNTAIN GOLF 

COURSE 

Year 
Total Usage 

(m3) 
Application 

Rate (m) 

Seasonal 
Precipitation 

(mm) 
Total (m) 

2013 248,521 0.55 180 0.73 

2014 316,367 0.70 175 0.88 

2015 346,520 0.77 136 0.91 

2016 332,048 0.74 166 0.90 

2017 311,899 0.69 133 0.83 

2018 281,186 0.62 210 0.83 

2019 329,226 0.73 127 0.86 

2020 418,594 0.73 186 0.92 

2021 356,416 0.62 67.9 0.69 

2022 352,234 0.63 127.5 0.76 

2023 313,985 0.7 116.8 0.81 

2024 297,736 0.66 108.2 0.77 
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1.4.3 Rapid Infiltration  

The Town infiltrates reclaimed water to the rapid infiltration basins located south of the wastewater 

treatment facility (see Figure 1-1). This allows the Town to lower the water level of the storage 

reservoirs when needed. In 2024, the Town discharged 30,990 m3 to the rapid infiltration basins. 

1.4.4 Hydraulic Balance (OC 7.2.4.1) 

The annual overall storage reservoir hydraulic balance (January 1st to December 31st) for the 

period 2009 to 2024 is summarized in Table 1-9.  
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TABLE 1-9: HYDRAULIC BALANCE DATA FOR 2009 TO 2024 

 

 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Volume in Storage on Jan. 1 167,000 200,000 223,000 197,000 211,000 284,000 223,000 214,000 247,000 275,000 289,000 245,000 246,000 221,000 249,000 275,000 

(+) Total Influent 758,308 701,475 693,045 658,002 697,377 634,649 679,500 639,793 689,098 666,376 625,911 655,853 607,731 622,711 613,563 611,269 

(- )Effluent Irrigation 520,530 519,803 470,917 489,241 476,510 482,164 504,049 454,221 437,919 407,422 469,752 479,090 448,741 431,562 416,253 458,929 

(-) Rapid Infiltration 0 0 0 0 0 0 0 0 23,322 38,391 16,858 11,117 2,256 3,752 1,735 30,990 

(-) Unaccounted Losses 206,778 159,672 248,128 154,761 147,867 213,485 184,451 152,572 199,857 206,564 183,301 164,646 181,734 159,397 169,575 180,350 

Net Storage at Year-End (m3) 198,000 222,000 197,000 211,000 284,000 223,000 214,000 247,000 275,000 289,000 245,000 246,000 221,000 249,000 275,000 216,000 
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There is no freshwater contribution to the system. Unaccounted losses within the hydraulic 

balance include evaporation losses from the treatment lagoons and storage reservoir, seepage 

losses from both the treatment and storage cells, and flow meter inaccuracies or calibration. 

Unaccounted losses of 180,350 m3 were calculated for 2024. 

1.4.5 Irrigation Water Quality Data (OC 5.1 and 6.3) 

Effluent quality for reclaimed water prior to irrigation is presented in Table 1-10. Section 5.1 of the 

OC requires that fecal coliforms do not exceed 200 MPN per 200 mL for agricultural, silvicultural, 

and low public use lands, or exceed 2.2 MPN per 100 mL for high use public land. Results for the 

2024 irrigation season are compliant with the OC criteria. 

To provide background data to assist with future assessment studies, the Town of Oliver 

continued to monitor phosphorus, nitrogen and chloride through 2024. Data for these parameters 

are tabulated in Table 1-10 and Table 1-11. 

TABLE 1-10: SUMMARY OF RECLAIMED WATER QUALITY DATA 

  Date Fecal Coliforms 
Total 

Coliforms Total P Total N Free CL Res 

OC Limit   *2.2 MPN/100 ml n/a n/a n/a n/a 

Unit   MPN/100ml MPN/100ml mg/L mg/L mg/L 

              

April 3 <1 <1 5.61 26.1 0.3 

May 6 <1 <1 4.42 24.9 0.35 

June 3 <1 <1 14.9 20 0.44 

July 2 <1 <1 3.92 17.8 0.47 

August 6 <1 <1 4.58 12.7 0.43 

September 3 <1 <1 5.32 13.5 0.36 

October 7 <1 <1 5.59 15.4 0.33 

* Note:  The operational permit limit for fecal coliform in reclaimed water applied to agricultural land is 
200 MPN per 100mL. Most of the reclaimed water in Oliver is applied on the Fairview Mountain Golf 

Course, which is classified as high public use, hence the lower limit of 2.2 MPN per 100 mL.  
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TABLE 1-11: HISTORICAL RECLAIMED WATER QUALITY DATA 

Year 

Seasonal 
Average Total 
Phosphorus 

(mg/L) 

Seasonal 
Average Total 

Nitrogen (mg/L) 

Seasonal 
Average 

Sodium (mg/L) 

2000 2.92 12.5   

2001 2.46 14.1   

2002 2.75 13.4   

2003 1.2 6.8 114.3 

2004 1.36 9.3 103.5 

2005 2.87 11.9 94.4 

2006 2.4 11.6 84.4 

2007 3.91 11.9 84.2 

2008 3.93 14.2 89.5 

2009 3.27 12.1 93.7 

2010 3.61 13.8 97.1 

2011 3.88 16.9 111.2 

2012 4.01 14.3 114.6 

2013 4.77 19.4 112.6 

2014 5.90 26.6 120.6 

2015 4.04 20.3 112.3 

2016 4.0 14.9 107.0 

2017 4.5 16.9 108.0 

2018 4.6 19.0 104.7 

2019 4.6 18.6 112.5 

2020 - - - 

2021 4.1 18.5 96.9 

2022 5.2 21.1 - 

2023 5.2 21.1 - 

2024 6.3 18.6 - 

 

As seen in Table 1-11, the average total phosphorus for 2024 is elevated compared to previous 

years while average total nitrogen concentrations are consistent with recent years. Sodium was 

not sampled in 2024 but remains a recommendation. 

In compliance with Section 6.9 of the OC a Soils Assessment Program was completed by 

Hamilton and Associates in June 2020. Within the report, it was noted that “A ground assessment 

of any new areas to be irrigated, as shown in the “Irrigation Plan”, shall be performed by a suitably 

qualified professional,” and that the “Assessment is to include any suggested restriction or 

recommendations that the suitably qualified professional deems necessary.” A recommendation 

presented in this report (see Section 4.3 Operational Considerations – Appendix H) is as follows: 
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“Periodic sampling (i.e. annually) and testing of reclaimed water for metals and ions (specifically 

sodium and chloride) should take place, with results compared to the applicable British Columbia 

and Canadian Water Quality Guidelines. This is in addition to testing BOD, TSS and nutrients 

under the OC.” 

1.5 Summary of 2023 Operational Data 

Operation of the Town of Oliver’s wastewater collection, treatment, and reclaimed water system 

for 2024 is summarized as follows: 

▪ Total influent quantities were 611,269 m3, a decrease of 2,294 m3, or -0.4% as compared 

to 2023.  

▪ Wastewater effluent quality for cBOD5 in the Town’s aerated lagoons were compliant with 

the OC criteria of 45mg/L.  

▪ TSS values were compliant with the OC criteria of 60 mg/L in all but the August sample 

with a value of 62.7 mg/L. Subsequent sample results returned below 60 mg/L threshold. 

▪ The maximum water level in the storage reservoir was 446.29 m.asl which equates to a 

volume of 385,000 m3. 

 

 

 

 

 

 

 

 

 

 



 

 

SANITARY SEWER SYSTEM 2024 ANNUAL REPORT 27  

TOWN OF OLIVER – APRIL 2025 

 

2.0 Supplemental Information 

2.1 Facility Classification and Operator Certification (OC 

3.2 and 3.3) 

The Town of Oliver Wastewater Treatment Facility (Facility No. 317) is classified as a Municipal 

Wastewater Treatment II (MWWT-II) under the Environmental Operations Certification Program. 

In compliance with OC Section 3.3 operator certifications are summarized as follows: 

TABLE 2-1: OPERATOR CERTIFICATION 

Operator ECOP Certification 

Hector Murillo 
Wastewater Collection Level I 

Wastewater Treatment Level I 

Keith Postnikoff 
Wastewater Collection Level II 

Ryan Seiling 
Wastewater Collection Level I 

Wastewater Treatment Level I 

Martin Schori 
Wastewater Collection Level II 

Wastewater Treatment Level II 

2.2 Influent Waste Bylaw (OC 3.6 and 7.2.4.4) 

2024 Capital Projects included: 

▪ Rotary Beach sanitary sewer bypass system for Rotary Beach Lift Station. 

Future Capital Projects scheduled for 2025 include: 

▪ SCADA upgrades for the entire sanitary sewer system to continue until 2028. 

▪ Rotary Beach Pump discharge boot replacement 

▪ High lift MCC updates  

▪ Electrical upgrades to the system at Topping Lake Reservoir. 
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2.3  Influent Waste Bylaw (OC 3.6 and 7.2.4.4) 

Sanitary Sewer System Use Bylaw No. 547 established regulations respecting the type, volume, 

and characteristics of wastewater discharged to the sanitary sewer system. 

In January 2002, the Town of Oliver received an application from Vincor requesting approval to 

connect its winery located on the Osoyoos Indian Reserve, north of the Town boundaries, to the 

Town’s sewerage system. This application relates to both process water and normal domestic 

sewage and was approved by the town. 

Vincor was connected to the Town’s sewerage system from October 2002 to July 01, 2015. During 

this period, Vincor’s wastewater was sampled by the Town at least twice per month to confirm 

compliance with the terms and conditions of the connection agreement and for invoicing 

purposes. Since 2015, there has been no influent received from Vincor. 

2.3.1 Infiltration, Inflow, and Cross Connection Reduction (OC 7.2.4.3 and 7.2.4.4) 

The Town of Oliver has an ongoing video camera inspection program for the sewer collections 

system. In addition, they have prepared a 2019 Sanitary Capital Plan. Within the report, SCADA 

data was analyzed for possible Inflow and Infiltration (I&I) from 2015 to 2019. This I&I analysis 

will allow for correlations between peak rain events, surface water diversions, and failures within 

the pipe infrastructure. 

The Town regulates provisions to identify, eliminate, and prevent cross contamination with non-

potable water sources through Bylaw No. 1043. 

2.4 Sludge Management Plan (OC 3.8 and 7.2.4.6) 

The Town’s Sludge Management Plan was updated in February 2019 and is included in Appendix 

F. The Plan provides an overview of the system design, sludge characterization, sludge sampling 

and monitoring, sludge removal, and system recommendations.  

Consistent with historical practices, the Town completed sludge depth and analytical sampling in 

Aerated Lagoon Cell No. 2 in 2021. The analytical data is provided in Appendix F.
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2.5 Groundwater Monitoring Plan 

In compliance with Section 6.8 of the OC, the Town of Oliver retained the services of Golder 

Associates to prepare a groundwater monitoring plan in 1997. A hydrogeological review of the 

Town’s reclaimed wastewater irrigation groundwater monitoring program, including irrigation 

expansion areas, was completed by Western Water Associates Ltd. (WWAL) in 2021 and is 

included in Appendix I. 

A summary of all monitoring wells, their location, and name are provided in Table 2-2 below. 

Monitoring wells that were implemented in 2021 are denoted. 

TABLE 2-2: SUMMARY OF MONITORING WELLS 

Well 
Identification 
Number 

Location/"Nickname" 
Completion 

Date 

Well #1 "Air Cadet" 2005 

Well #2 "Rodeo Grounds" 2005 

Well #3 "91A Street" 2005 

MW-1 Near Higgins/Alonso Property 1997 (Inactive) 

MW-2 Near Higgins/Alonso Property 1997 (Inactive) 

MW-3 Near Higgins/Alonso Property 1997 (Inactive) 

MW-4 "Sand Pit" 2000 

MW-5 125th Street 2000 

MW-6 Fairview Golf Course 2000 

MW-7 Road No. 5  2000 
(Abandoned) 

MW-8 South Side of Town Public Works 
Yard 4-May-21 

MW-9 South end of Oliver Cemetery 5-May-21 

MW-10 Gala Street Linear Park 6-May-21 

MW-11 Road No. 5 7-May-21 

 

Please note that the nomenclature of the wells has changed slightly due to the commissioning 

and decommissioning of monitoring wells in the area. 

In May of 2021, WWAL retained Mud Bay Drilling to address the recommendations of the 2021 

hydrogeological review. The following well installations were completed: 

▪ Three new monitoring wells were installed to provide coverage for new areas receiving 

reclaimed wastewater for irrigation. This included: the Town Public Works Yard (MW-8), 

Oliver cemetery (MW-9), and Gala Street Linear Park (MW-10).  

▪ Well MW-11 was installed as a replacement well for Town MW-7 located on Road No. 5.  
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▪ To address recommendations to replace MW-6, WWAL attempted to re-develop MW-6 

and was successful. Approximately 0.4 m of sediment was removed, and a water quality 

sample was obtained.  

The technical memorandum detailing the installation of the new wells can be seen in Appendix H. 

For further detail, the Hydrogeological Review of the Town of Oliver Reclaimed Wastewater 

Irrigation Groundwater Monitoring Program can be viewed in Appendix I. Groundwater monitoring 

wells located throughout the Town are shown on Figure 2-1 and Figure 2-2. 
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NOTES:

1. WELL LOCATIONS FOR TOWN WELLS MW1, MW2, AND MW3 BASED ON PREVIOUSLY
OBTAINED POINTS.

2. WELL LOCATIONS FOR TOWN WELLS MW4-MW7 BASED ON GOLDER REPORT (GOLDER REF:
972-4198, PG. 44-47).

3. WELL LOCATIONS FOR TOWN WELLS MW8-MW11 BASED ON WWA REPORT (WWA REF:
20-046-02VR, PG. 7-10).
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2.5.1 Groundwater Monitoring Leading Indicators 

Typical parameters tested for analyzing impacts on groundwater include chloride, ammonia, 

nitrate and nitrite, and total hardness. Based on the chemical characteristics of each parameter, 

concentrations will indicate the transport and impact of reclaimed water on the groundwater 

system.  

Chloride does not biochemically degrade and is considered a conservative ion. Its presence is 

indicative of the extent of anthropogenic influence. It is typically present in low concentrations in 

freshwater aquifer systems. Elevated chloride can be attributed to anthropogenic activities. This 

includes reclaimed water irrigation, wastewater effluent disposal to ground, road salting, industrial 

process and agricultural activity.  

Ammonia is the primary form of nitrogen in raw wastewater. It is oxidized to nitrate and nitrite 

during the wastewater treatment process. When ammonia concentrations are high in the 

groundwater, it indicates the source is nearby. Anthropogenic sources include wastewater 

effluent, agricultural activities, urban development, and industrial activities.  

Nitrate is seldom present in natural water systems. Concentrations above 3 mg/L are considered 

by the Province to reflect human impact. Common sources include agricultural activities, 

wastewater disposal to ground and industrial/mining processes. Nitrite is an unstable ion and 

rapidly oxidizes to nitrate or nitrogen gas. 

Water hardness is a measure of the dissolved mineral content in water, predominantly dissolved 

ions of calcium and magnesium. It does not have a maximum allowable concentration or aesthetic 

objective according to the Guidelines for Canadian Drinking Water Quality. 

2.5.2 Airport Monitoring Wells No. 1 to 3 

There are three monitoring wells proximate to the airport site (Well #1, Well #2, Well #3). These 

wells are located down gradient from the reclaimed water use area.  

In 2011, the Town renamed streets. For clarity, historic street names are referenced in 

parenthesis in Figure 2-1 and Figure 2-2.  

Ten-year groundwater level and analytical data for these wells are summarized in Table 2-3 and 

Table 2-4. For complete historical data sets and trends, see Appendix G. 

The average groundwater table elevation in Wells #1, #2 and #3 was lower than previous years. 

Notably, Wells #1 and #2 maximum level (meters below top of casing) values were the greatest 

in the corresponding data set, and the Well #3 value was the second greatest value in that data 

set.  

The 2024 water quality was analyzed by WWAL for Wells No.1, No.2 and No.3. This analysis can 

be viewed in Appendix J. Conclusion C2 details groundwater level fluctuations and C3 provides 

a summary of potential impacts at these wells. 
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TABLE 2-3: 10-YEAR HISTORICAL SUMMARY OF GROUNDWATER DEPTHS FOR AIRPORT 

MONITORING WELLS 

Monitoring Well Year 
Minimum 

Level 
(mbtoc) 

Maximum 
Level 

(mbtoc) 

Average 
Level* 

(mbtoc) 

Level Range 
(m) 

Well #1  
Air Cadet 

2014 9.98 10.58 10.33 0.60 

2015 10.01 10.51 10.28 0.50 

2016 10.21 10.5 10.36 0.29 

2017 9.9 10.59 10.32 0.69 

2018 9.65 10.29 10.03 0.64 

2019 9.72 10.62 10.26 0.9 

2020 9.62 10.51 10.22 0.89 

2021 9.24 10.4 9.8 1.16 

2022 10.16 10.85 10.51 0.69 

2023 10.59 10.96 10.76 0.37 

2024 10.7 10.99 10.89 0.10 

Well #2 
Rodeo Grounds 

2014 5.84 6.27 6.08 0.43 

2015 5.69 6.66 6.08 0.97 

2016 5.66 5.97 5.82 0.31 

2017 5.98 6.3 6.16 0.32 

2018 5.81 6.24 5.99 0.43 

2019 6.18 6.96 6.61 0.78 

2020 7.07 7.46 7.27 0.39 

2021 7.48 7.78 7.62 0.3 

2022 7.79 8.10 7.94 0.31 

2023 8.02 8.26 8.17 0.24 

2024 7.28 8.30 8.13 0.17 

Well #3 
91A Street 

2014 1.11 1.65 1.37 0.54 

2015 1.21 1.66 1.41 0.45 

2016 1.13 1.43 1.28 0.30 

2017 1.06 1.38 1.23 0.32 

2018 0.87 1.51 1.2 0.64 

2019 1.24 1.78 1.45 0.54 

2020 1.18 1.72 1.44 0.54 

2021 1.2 2.1 1.7 0.9 

2022 1.51 2.16 1.73 0.65 

2023 1.49 2.27 1.87 0.78 

2024 1.70 2.36 1.96 0.4 

 



 

 

SANITARY SEWER SYSTEM 2024 ANNUAL REPORT 35  

TOWN OF OLIVER – APRIL 2025 

 

TABLE 2-4: 10-YEAR HISTORICAL WATER QUALITY DATA FOR AIRPORT MONITORING WELLS 

Monitoring 
Well 

Sample Date Chloride Ammonia 
Nitrate + 

Nitrite 
Total 

Hardness 
Sodium 

Well #1 
Air Cadet 

16-Apr-2014   0.027 21.6 542 18.1 

4-Sep-2014 19.8 < 0.020 23.9 402 19.5 

14-Apr-2015 20.7 0.102 24.4 485 20.5 
16-Sep-2015 15.9 0.079 20.5 590 23.5 

- - - - - - 

13-Sep-2016 13.7 0.032 15 386 19.1 

10-Apr-2017 14.2 0.033 12 388 19.5 

11-Sep-2017 10.4 <0.020 6.97 392 18 

14-May-2018 11.9 0.025 6.75 363 19.1 

10-Sep-2018 9.92 <0.020 7.97 344 16.8 

28-Oct-2019 9.77 0.023 12.6 388 19.6 
6-Apr-2020 10.3 <0.050 13 331 18.8 

1-Sep-2020 9.31 <0.050 11.1 378 19.4 

22-Apr-2021 8.83 <0.050 11 316 17.1 

13-Sep-2021 12.1 0.094 9.67 303 17.6 

11-Apr-2022 16.9 <0.050 9027* 319 17.6 

7-Sep-2022 22.2 <0.050 8.3 320 18.6 

18-Apr-2023 24.6 <0.050 9.72 319 19.1 

25-Sep-2023 24.7 <0.050 8.64 318 201 

8-Apr-2024 24.7 0.051 8.8 308 20.5 

10-Sep-2024 18 <0.050 6.12 297 21.1 

Well #2 
Rodeo 

Grounds 

16-Apr-2014   0.024 0.123 392 15.9 

4-Sep-2014 8.47 0.02 0.584 370 15.9 

14-Apr-2015 9.05 0.094 0.865 494 18.5 

16-Sep-2015 6.56 0.037 0.3 1120 31.6 

- - - - - - 

13-Sep-2016 6.54 0.032 0.628 1110 19.2 

10-Apr-2017 7.6 0.072 0.343 914 20.4 

11-Sep-2017 6.1 0.02 0.124 959 17.1 

14-May-2018 7.2 0.1 0.122 2550 20.3 

10-Sep-2018 7.07 0.037 0.138 2090 18.9 

28-Oct-2019 6.55 0.103 0.385 2440 20.8 

6-Apr-2020 6.44 0.101 0.212 394 17.2 

1-Sep-2020 6.86 0.081 0.173 1540 18.9 

22-Apr-2021 6.78 0.102 0.312 1410 17.5 

21-Sep-2021 9.24 0.081 0.045 1740 20.4 

11-Apr-2022 7.14 0.068 0.324 1970 20.5 

7-Sep-2022 7.51 <0.050 0.872 2980 23.6 

18-Apr-2023 10.1 0.065 3.42 2150 18.2 

25-Sep-2023 10.7 <0.050 3.59 1220 15.7 

8-Apr-2024 11.9 0.277 4.71 761 15.7 

10-Sep-2024 10 <0.05 4.72 726 15.1 
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Well #3 
91A Street 

16-Apr-2014   0.028 0.058 399 16.9 

4-Sep-2014 125 0.023 0.032 438 21.8 

14-Apr-2015 8.99 0.086 0.106 631 18.9 

16-Sep-2015 7.59 0.047 0.035 496 18.5 

- - - - - - 

13-Sep-2016 8.01 0.032 0.214 389 17.2 

10-Apr-2017 8.07 0.059 0.334 366 16.7 

11-Sep-2017 7.64 <0.020 0.042 346 15.2 

14-May-2018 8.31 0.024 0.0507 381 15.4 

10-Sep-2018 8.05 0.031 0.739 355 14.4 

28-Oct-2019 7.87 0.121 0.349 360 16 

6-Apr-2020 8.03 0.095 0.315 371 16.3 

1-Sep-2020 8.47 <0.050 0.0929 443 16.5 

22-Apr-2021 8.68 <0.050 0.25 356 15.2 

21-Sep-2021 7.77 0.15 0.307 1120 15.1 

11-Apr-2022 8.48 0.191 <0.0200 559 15.7 

7-Sep-2022 9.04 0.141 0.0886 1260 19 

18-Apr-2023 8.11 0.079 0.0705 8470 33.5 

25-Sep-2023 9.65 3.37 <0.0100 1100 18.5 

8-Apr-2024 8.47 0.093 0.0245 628 17.2 

10-Sep-2024 9.04 0.141 0.0886 1260 19 

 

2.5.3 Fairview Monitoring Wells 

The Town of Oliver has seven groundwater monitoring wells downgradient of the Fairview area. 

Refer to Figure 2-1 and Figure 2-2 for their locations. Notes specific to well sampling in this area 

are as follows: 

• MW-1, MW-2, and MW-3 were not included in the 2024 data collection. These wells were 

installed in 1997 as part of hydrogeological investigation supporting the design and 

commissioning of an additional rapid infiltration basin (RIB), which is no longer in use. As 

such, these wells are no longer monitored.  

Ten years of historical data for groundwater level monitoring is presented in Table 2-5. The depths 

of all wells were comparable to previous years. For complete historic data sets and trends, see 

Appendix I. 

Ten years of historical data for groundwater quality analysis is presented in Table 2-6. The 2024 

water quality in these wells was generally within the expected concentrations for the parameters 

measured. For complete historic data sets and trends, see Appendix G. A detailed review was 

completed by WWAL and is included in Appendix J. Conclusion C2 details groundwater level 

fluctuations, C3 provides a summary of potential impacts at these wells and C4 details 

exceedances of applicable criteria. 
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TABLE 2-5: HISTORICAL SUMMARY OF GROUNDWATER DEPTHS FOR FAIRVIEW MONITORING WELLS 

Monitoring Well Year 
Minimum 

Level 
(mbtoc) 

Maximum 
Level 

(mbtoc) 

Average 
Level* 

(mbtoc) 
Level 

Range (m) 

Monitoring Well #4 
Sand Pit 

2014 7.43 9.62 8.57 2.19 

2015 8.08 10.20 8.92 2.12 

2016 7.79 8.98 8.38 1.19 

2017 6.24 8.33 7.71 2.09 

2018 1.99 8.13 6.75 6.14 

2019 7.81 9.4 8.47 1.59 

2020 7.8 10.43 9.03 2.63 

2021 8.35 10.75 9.30 2.40 

2022 8.65 10.62 9.51 1.59 

2023 8.41 10.61 9.34 2.2 

2024 7.12 10.3 8.77 1.53 

Monitoring Well #5 
125th Street 

2014 8.13 9.77 9.04 1.64 

2015 - - - - 

2016 4.57 9.90 7.70 5.33 

2017 4.56 10.57 7.93 6.01 

2018 5.28 9.09 7.78 3.81 

2019 7.89 9.66 9.01 1.77 

2020 7.36 10.1 9 2.74 

2021 7.1 9.6 8.8 2.5 

2022 7.61 10.13 8.96 2.52 

2023 8.03 9.61 8.98 1.58 

2024 8.3 10.18 9.2 0.98 

Monitoring Well #6 
Fairview Golf Course 

2012-2019 13.92 (Dry) 

2021 12.38 12.75 12.58 0.37 

2022 12.87 13.21 13.12 0.34 

2023 13.15 13.75 13.40 0.6 

2024 13.15 13.85 13.55 0.28 

Test Well # 7 (Road No. 5) 
ABANDONED 

2012-2019 25.91 (Dry) 

2021 Abandoned 

Monitoring Well #8 
Public Works Yard 

2021 2.76 3.01 2.91 0.25 

2022 2.00 3.35 2.79 1.35 

2023 2.22 3.02 2.85 0.80 

2024 2.95 3.19 3.01 0.18 

Monitoring Well #9 
Cemetery 

2021 21.50 21.1 (dry) 21.20 0.40 

2022 21.05 21.44 21.10 0.39 

2023 21.10 21.11 21.10 0.01 

2024 21.10 21.15 21.11 0.04 

Monitoring Well #10 
Gala Linear Park 

2021 25.80 27.70 26.40 1.90 

2022 25.69 26.59 26.10 0.90 

2023 25.81 26.84 26.34 1.03 

2024 25.46 26.56 26.14 0.42 

Monitoring Well #11 
Road No. 5 

2021 24.40 30.50 27.00 6.10 

2022 24.55 24.84 24.73 0.29 

2023 24.86 25.11 25.01 0.25 

2024 25.13 25.26 25.21 0.05 
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TABLE 2-6: HISTORICAL WATER QUALITY FOR FAIRVIEW MONITORING WELLS 

Monitoring Well Sample Date Chloride Ammonia 
Nitrate + 

Nitrite 
Total 

Hardness 
Sodium 

Monitoring Well #4  
Sand Pit 

16-Apr-2014  0.073 3.02 1050 115 

4-Sep-2014 125  1.68  127 

Apr. 14, 2015 141  3.56  120 
16-Sep-2015 135 0.023 1.53 1440 127 

- - - - - - 
13-Sep-2016 129 0.021 1.63 1700 19.2 

10-Apr-2017 121 0.084 10.2 820 108 
11-Sep-2017 110 <0.020 3.05 387 11.5 

14-May-2018 111 0.035 4.12 725 100 
10-Sep-2018 96 0.043 2.99 838 87.1 

28-Oct-2019 103 0.222 16.9 704 93 

6-Apr-2020 119 0.091 8.03 659 92.2 
1-Sep-2020 101 0.072 1.11 1120 86.9 

22-Apr-2021 125 <0.050 4.19 782 81.7 
21-Sep-2021 101 0.073 0.967 2020 97.1 

11-Apr-2022 119 <0.050 3.51 991 81.2 
7-Sep-2022 121 <0.050 1.35 1610 92 

18-Apr-2023 152 0.081 3.56 3750 108 
25-Sep-2023 128 <0.050 1.26 1810 107 

8-Apr-2024 144 0.11 3.78 1010 95.9 
10-Sep-2024 131 <0.05 1.2 2290 103 

Monitoring Well #5  
125th Street 

16-Apr-2014  0.022 0.577 465 13.1 

4-Sep-2014 14.7  0.683  14 

14-Apr-2015 16.7  1.31  14.7 
16-Sep-2015 27.7 < 0.020 0.794 456 31.6 

- - - - - - 
13-Sep-2016 23.9 0.022 1.11 960 20.4 

10-Apr-2017 17 0.052 1.21 481 14.1 
11-Sep-2017 16.5 0.089 1.11 917 88.4 

14-May-2018 16 0.058 0.569 400 12.8 
10-Sep-2018 15.6 0.066 1.59 348 10.3 

28-Oct-2019 16.1 0.774 2.18 415 13.6 

6-Apr-2020 16.7 <0.050 1.6 409 14 
1-Sep-2020 17.7 <0.050 2.28 419 17.7 

22-Apr-2021 17.5 <0.050 1.69 386 16.5 
21-Sep-2021 16.4 0.073 1.6 374 15.1 

11-Apr-2022 13.5 <0.050 0.796 292 9.87 
7-Sep-2022 16.1 <0.050 1.17 442 15.9 

18-Apr-2023 15.7 0.101 1.19 372 13 

25-Sep-2023 13.9 <0.050 1.31 329 11.2 

8-Apr-2024 14.4 0.083 1.57 330 10.3 

10-Sep-2024 13.6 <0.05 1.13 327 11.4 
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Monitoring Well #6  
Fairview Golf Course 

21-Sep-2021 95.6 <0.050 2.33 396 96.9 

11-Apr-2022 
7-Sep-2022 

95.2 
95.7 

<0.050 
<0.050 

2.76 
2.81 

369 
395 

94.5 
102 

18-Apr-2023 
25-Sep-2023 

102 
92.7 

<0.050 
<0.050 

3.62 
3.02 

417 
408 

101 
112 

8-Apr-2024 
10-Sep-2024 

86.4 
63.3 

<0.05 
<0.05 

3.33 
2.61 

375 
377 

107 
115 

Monitoring Well #8 
Public Works Yard 

21-Sep-2021 45.5 <0.050 2.28 311 35.7 

11-Apr-2022 48.7 <0.050 2.58 278 30.4 

7-Sep-2022 87.8 0.737 1.47 353 48.2 

18-Apr-2023 81.8 0.07 1.07 392 42.6 

25-Sep-2023 63.3 <0.050 1.34 334 45.2 

8-Apr-2024 
10-Sep-2024 

51.3 
115 

<0.05 
0.438 

1.08 
1.73 

307 
353 

37.3 
85 

Monitoring Well #10 
Gala Linear Park 

21-Sep-2021 165 <0.050 5.89 317 67.1 

11-Apr-2022 37.9 <0.050 3.18 312 22.4 

7-Sep-2022 85.1 <0.050 3.94 674 62.8 

25-Sep-2023 191 0.089 3.58 580 86 

8-Apr-2024 
10-Sep-2024 

73.8 
174 

<0.05 
<0.05 

5.97 
3.48 

389 
497 

26.1 
82.4 

Monitoring Well #11 
Road No. 5 

21-Sep-2021 97.7 <0.050 3.21 493 18.4 

11-Apr-2022 114 <0.050 4.13 470 17.8 

7-Sep-2022 115 <0.050 4.34 498 18.3 

18-Apr-2023 132 <0.050 5.86 573 24.8 

25-Sep-2023 134 <0.050 5.84 592 24.5 

8-Apr-2024 136 <0.05 6.8 537 21.4 

10-Sep-2024 136 0.095 6.19 566 23.5 

 

2.5.4 Groundwater Monitoring Plan Recommendations  

To improve the groundwater monitoring program, the following recommendations are made by 

WWAL: 

Based on conclusions for the 2024 annual environmental monitoring program we make the 

following recommendations. Note that some recommendations are carried forward from previous 

reports were deemed still relevant. 

1. WWAL recommends continued monitoring of water levels monthly and semi-annual 

sampling at the wells currently being monitored. We further recommend that a water level 

transducer be installed in MW-4 to better characterize the effect on water levels when the 

RIB is in use and for one full year, groundwater quality samples from MW-4 should be 

collected monthly to better characterize water quality impacts related to the RIB discharge. 

2. Recent water level measurements at Wells #1 and #2 exceed the believed depth of those 

wells. Depths to the bottom of these monitored wells, referenced from the top of the PVC 

casing, should be reconfirmed at the next water level measurement. 

3. Although concentrations of nitrate have been declining since 2020, nitrate remains 

elevated above all other sampling locations at Well #1. Further, nitrates are increasing 

and above 4 mg/L at nearby Well #2. Therefore, WWAL recommends the source of the 
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elevated nitrogen in this area should be investigated. Possible sources for nitrate include 

the nearby vineyard and orchards, BC Tree Fruits facility, possible septic field for the Air 

Cadet building (Well #1), leaking wastewater or reclaimed irrigation water mains. 

Depending on the results of this investigation, additional monitoring wells in the area may 

be required to further investigate the source of the nitrate in groundwater at these 

locations. 

4. A review of land use in the vicinity of background well MW-5 should be completed, 

including collecting information on fertilizer applications to assess potential sources of 

ammonia. For the time being, MW-5 should continue to be monitored. 

5. The well installed at the cemetery grounds in 2021 (MW9) has been dry since installation 

and was likely completed above the aquifer at that location. This well should be 

abandoned and replaced with a deeper monitoring well. 

6. Recommended changes to sampling program parameters: 

a. We recommend assessing the pH for monitoring well samples to determine 

applicable ammonia guideline criteria and to assess exceedances of BC 

CSR AW exceedances for ammonia in the future. 

b. For reclaimed water, add the parameters sodium, chloride, nitrate, nitrite and 

ammonia and hardness for all samples in 2025. Characterizing these 

parameters would help with the interpretation of receiving environment 

impacts observed in the monitoring wells. 
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2.6 Soils Assessment (OC 5.4, 5.5, and 6.9) 

In accordance with Section 6.9 of the OC, a soils assessment of the irrigated areas was completed 

in June 2020 and is summarized herein. Soils were identified using a detailed soil survey of the 

central and southern Okanagan and Lower Similkameen Valley. This information was published 

in the MOE Technical Report 18 Soils of the Okanagan and Similkameen Valleys, 1986. 

The conclusions found in the 2020 report prepared by Hamilton & Associates are as follows. 

▪ The schoolyard, cemetery, and park sites are all suitable for irrigation with reclaimed 

wastewater subject to the regulatory water quality requirements for reclaimed water. 

▪ The airport lands east of the existing irrigated area will require special management. 

• This area has a limited irrigation season (June 15 to September 10). 

• Apply approximately ½ the rate outlined in the BC Agriculture Water Calculator. 

• Once vegetative cover improves and a layer of organic litter develops, the irrigation 

rates may be re-evaluated. 

▪ Overall, the irrigation areas are capable of accepting reclaimed water for irrigation 

purposes. 

For full report details please refer to Appendix H. 

A summary of the soil classifications, characteristics, physical properties, and drainage for the 

reclaimed water irrigation areas is presented in Table 2-7. Detailed individual profile descriptions 

and an overview map of the soil parent materials is provided in Appendix H. As seen, all irrigated 

areas are well to rapidly drained except for the Public Works Yard. At this location, reclaimed 

water is used for compost operations and landscape irrigation, therefore it does not present an 

issue with respect to surface runoff or surfacing of reclaimed water. 

TABLE 2-7: SOILS OVERVIEW – RECLAIMED WATER IRRIGATION AREAS 

Irrigation Location Soil Name Soil Texture Drainage 
Coarse 

Fragment 
Parent 

Material 

Cemetery1,2 Ponderosa Sandy Loam Well-drained 65 FLUV 

Oliver Secondary School1,2 Rutland Sandy Loam Rapidly-drained 63 GLFL 

High School Park1 Rutland Sandy Loam Rapidly-drained 63 GLFL 

Public Works Yard1,2 Cawston Silt Loam Rapidly-drained 15 FLUV 

Airport1 Rutland Sandy Loam Rapidly-drained 63 GLFL 

Oliver Community Park3 Kinney Sandy Loam Imperfect - FLUV 

Alonso Approved in Operational Certificate PE-13717 

Huggins Approved in Operational Certificate PE-13717 

Fairview Mountain Golf Course Approved in Operational Certificate PE-13717 
1Approved in Principle by the Ministry in August 2022 
2Previously irrigated with freshwater, simple replacement  
3Area considered for future reclaimed water irrigation  
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2.6.1 Soil Descriptions (OC 6.9) 

Soil descriptions for each soil type are as follows: 

Ponderosa Soils 

Ponderosa soils only occur in the vicinity of Oliver. They have developed in a gravelly, moderately 

coarse textured fluvial veneer between 10 to 50 cm thick, overlying gravelly coarse textured fluvial 

fan deposits. Surface and subsurface textured are gravelly or very gravelly sandy loam or gravelly 

loam. Subsoils are very gravelly loamy sand. The soil drainage class is well to rapid. 

Rutland Soils 

Rutland soils occupy significant areas throughout the Okanagan Valley. The parent material is a 

moderately coarse textured veneer between 10 and 25 cm thick, which overlies gravelly and 

stony, very coarse textured glaciofluvial deposits. Surface soil textures are dominantly sandy loam 

or loamy sand. Subsurface materials are gravelly sand or gravelly loamy sand. The soil drainage 

class is rapid. 

Cawston Soils 

Cawston soils occur on the Okanagan River floodplain. They have developed in medium textured 

recent fluvial deposits generally between 50 to 100 cm thick, overlying moderately coarse textured 

materials. Surface and subsurface textures are silt loam or loam. Subsoil textures are gravelly 

sandy loam or gravelly loamy sand. They are moderately pervious, have a high water holding 

capacity and slow surface runoff. The soil drainage class is dominantly poor, ranging to imperfect. 

Kinney Soils 

Kinney soils occur on the Okanagan River floodplain between Penticton and Osoyoos Lake. They 

have developed in a loamy fluvial veneer, usually between 30 and 80 cm thick, that overlies sandy 

floodplain deposits. Surface and subsurface textures are loam or sandy loam with a subsoil that 

is loamy sand or sand, occasionally containing thin silty lenses. They are imperfectly drained, 

moderately pervious and have moderate to low water holding capacity. 

2.6.2 Surface Runoff (OC 5.4) 

To date, the Town has not observed surface water runoff generated from reclaimed water 

irrigation use. As outlined in the soil profiles, the parent material at each irrigation area is generally 

well-drained. Runoff has also not been an operational issue due to the arid climate. 

2.6.3 Surfacing Reclaimed Wastewater (OC 5.5) 

The irrigation system is designed and managed to ensure that there is no surfacing of irrigation 

tail water downslope of the point of irrigation. A hydrogeological study of the rapid infiltration basin 

was completed by Golder Associated in 1998. The system capacity of 355 m3/day was derived 
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on the basis of the natural discharge capacity of the subsurface soils such that surfacing of effluent 

will not occur within 150m of the site. 

3.0 Analytic Recommendations 

As per OC Section 6.6, Sampling and Analytical Requirements, 6.6.5 “The permittee is required 

to follow the terms of the Quality Assurance Regulation (EQDA). Ten percent of the samples 

collected shall be duplicated to provide data quality assurance.” Currently, duplicate sampling is 

not being conducted. For this reason, it is recommended that duplicate testing be carried out in 

2025. Furthermore, it is recommended that duplicates be distributed throughout the monitoring 

programs to improve the quality of this analysis. 

 

 

 



 

 

APPENDIX A 

Operational Certificate for PE 13717 











































 

 

APPENDIX B 

Influent and Effluent Sampling Data 

 



 

 

APPENDIX C 

Reclaimed Water Storage Reservoir Level, Flow and 

Volume Calibration Curve 

 



 

 

APPENDIX D 

Irrigation Plan 

 



 

 

APPENDIX E 

Yearly Precipitation Data 



 

 

APPENDIX F 

Sludge Monitoring (Quality) Data and Management Plan



 

 

APPENDIX G 

Groundwater Monitoring Data – Provided by Oliver



 

 

APPENDIX H 

Soils Classification and Description



 

 

APPENDIX I 

2021 Western Water Associates Well Installation Report 

and Hydrogeological Review



 

 

APPENDIX J 

WWA Hydrogeological Review of the Town of Oliver 

Reclaimed Wastewater Irrigation System Environmental 

Monitoring Program – Supplement to TRUE Consulting’s 

2024 Annual Report 

 

 

 




