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1 Background 

Jewell Engineering Inc. (Jewell) was retained by Campfire Circle (the Client) to provide servicing 

requirements and capacity to support site plan application of the property at 565 Wesley Acres 

Road in Bloomfield, Ontario (the site) to permit a proposed Overnight Campground 

Development. 

Figure 1: Site Location 

The following services have been reviewed as part of this Functional Servicing Report: 

• Water Supply – Fire, Domestic and Irrigation 

• Private Septic Servicing 

• Stormwater Management (under separate cover) 

• Electrical (under separate cover) 

1.1 Site Description 

The site is approximately 33.7 hectares with frontage on Wesley Acres Road and waterfront 

access from West Lake along the south property limit.  The past land use of the site is a mix of 

cultivated fields, forest, and rural recreational cabins. 

The topography of the site can be described as rolling hills.  There is a high point along the 

approximate centre of the property that has a height difference of 10 – 15 metres to the 

surface of the surrounding wetland and shoreline. 
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1.2 Proposed Development 

The proposed development will include the following, but not limited to: 

• Camper residences • Staff/Director residences 

• Lodge • Medical facility 

• Indoor activity area • Pool area & building 

• Equine therapy arena (day use only) • Garden/Greenhouse 

• Flexible residence • Utility/Maintenance buildings 

A site plan can be found in Appendix A. 
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2 Water Supply - Fire Protection 

Municipal water is not available in the area of the site, and therefore a private supply of water 

will be required for fire suppression.  Required flows and volumes were calculated according to 

the Ontario Building Code (OBC) for the proposed building sizes, uses and construction types.  

Fire protection is to be supplied from a shore well through a series of pressurized hydrants.  See 

Appendix B for plan. 

The building classification is either A-2 (lodge, Pool Building, Athletic Centre, Riding Arena, 

Greenhouse), B-2 (Medical Clinic), C (staff and camper residences), or F-3 (Maintenance) with 

combustible construction.  The required fire volume ranges from 42 m3 (Maintenance building) 

to 357 m3 (the lodge), see Appendix C for the full calculations. This represents a maxim required 

fire flow of 9,000 L/min in accordance with OBC A-3.2.5.7 for a duration of 2 hours. 

The water source will be West Lake indirectly through a shore well constructed according to 

O.Reg. 903.  Upon construction the well will be tested to ensure that a minimum supply rate of 

9,000 L/min is attainable, as well as a volume of 357 m3 extraction within 120 minutes.  Should 

this not prove possible, an alternative is to install a dry hydrant directly into the lake.  The shore 

well is preferable as it provides filtration and protection of the intake. 

Pumping will be via an electric pump with propane backup capable of flowing up to 9,000 L/min 

located in a dedicated maintenance shed adjacent to the shore well. 

Distribution will be via a pressurized 200 mm watermain to eight dry hydrants distributed 

throughout the site.  Hydrants are located adjacent to the local road network to ensure efficient 

access by PEC fire.  They are also located within 90 m of the entrance of all buildings in 

accordance with the OBC. 

The system will be installed below the frost line to avoid freeze damage and activated on 

demand.  Hydrants will be self-draining.  This system is separate and distinct from the domestic 

water supply system. 

  



Functional Servicing Report 
Campfire Circle 

Bloomfield, Ontario  4 
August 19, 2026 

3 Water Supply - Domestic 

ASC Environmental was engaged to complete a Hydrogeological Study and Servicing Options 

report for the site as proposed (Appendix D).  As municipal water is not available in the area, 

domestic water will also be provided by a private well on site and distributed by a private 

network.  

Jewell Engineering has calculated an average daily demand of 87,470 L/day according to the 

guidelines in the OBC. This represents a demand of 200 L/day per resident at a maximum 

capacity of 411 campers and staff. Additional demand was allowed for watering horses and 

operating the pool. See Appendix E for detailed calculations.  

The well is drilled to a depth of 18 m to access the local limestone aquifer. The water bearing 

limestone bedrock aquifer is moderately vulnerable to surface water influence due to 

overburden thickness consisting of sands and clays and potential fracturing of the bedrock. ASC 

Environmental conducted a 24-hour pump test at a rate of 75 L/min (108,000 L/day), which is 

123% of the expected required average daily demand of the development. At the test rate, the 

drawdown in the test well stabilized at 0.8 m, with rebound within 30 minutes. The calculated 

impact to the aquifer at the nearest adjacent property was calculated to be 0.26 m on a 20-year 

time horizon. The actual will be less, as demand for the development is less than the test flow 

rate. The required volume of water to support the expected domestic demands of the 

development may be reliably extracted with minimal impact to the local aquifer. 

As stated in the ASC report, water storage is anticipated to manage daily supply requirements. 

In accordance with MOECC design guidelines, storage of 104 m3 should be provided. 

While water quality as tested was acceptable for domestic use, O.Reg 170/03 requires both 

primary and secondary disinfection. Primary disinfection exists to sterilize the water as it comes 

from the well. This will be accomplished with ultraviolet (UV) equipment. Secondary 

disinfection exists to keep the water sterile in storage and as it flows through underground 

piping among the buildings. This will be accomplished with chlorination. Details of the 

treatment and storage system are included in the report completed by MacLellan Water 

Treatment and Pumps in Appendix F. Consideration should be made for immunocompromised 

individuals. 

Domestic supply will be distributed via a 50 mm watermain separate from the 200 mm fire 

main as shown in the Site Servicing Plan in Appendix B. 

As the expected daily water demand exceeds 50,000 L/day, a Permit to Take Water will be 

required from the Ministry of the Environment, Conservation and Parks. 
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4 Water Supply – Irrigation 

The development is proposed to contain a 650 m2 greenhouse, large garden (~1 ha) and several 

landscaped gardens and grassed fields with combined area of approximately 2 ha. Typical 

potential evapotranspiration in the Quinte area in July is approximately 4.3 mm/day, while 

greenhouses typically have a peak daily water use of 5.0 mm/day. Total peak water use for 

irrigation is therefore expected to be 132,000 L/day during the month of July. 

Water for irrigation will be sourced from West Lake via the shore well and distributed via the 

200 mm fire main. A separate low-flow pump with capacity of 275 L/min will be used in parallel 

with the larger 9000 L/min fire pump for purposes of irrigation. 
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5 Sanitary Septic 

Similar to water supply, municipal sewer services are not available in the area of the site.  A 

private system will be required to manage the domestic sewage generated by campers and 

associated activities on the site. Groundwork Engineering Ltd. was engaged to complete a 

Wastewater Servicing Brief (Appendix G) for the proposed development.   

Jewell Engineering has confirmed that the estimated load of 83,300 L/day is consistent with the 

proposed development and the provisions of the OBC.  Similar to the domestic water 

calculation, Groundwork reduced the demand for the residence buildings by an equivalent load 

as will be generated by ancillary budlings, as it is anticipated that the same individuals will be 

staying and utilizing the property. The total demand represents 200 L/day per resident plus the 

Director’s cabin, which was modelled as a 2 bedroom house. Average sanitary flows are less 

than domestic water demand as the horses and pool evaporation do not contribute to sanitary 

flows. 

Groundwork has recommended the use of advanced treatment systems to minimize the area of 

the dispersal bed, allow for medications discharged from campers being treated for cancer, and 

to remove nitrates and phosphorus to acceptable levels. While not included in in the Area of 

Concern for the Bay of Quinte Remedial Action Plan, Groundwork has conservatively used the 

guidelines for the Bay of Quinte in calculating the nitrate and phosphorous removal 

requirements. This reflects the shallow depth and low flow in West Lake. Removal 

requirements are calculated to be 90.3% for nitrate and 98.0% for phosphorous. The 

Wastewater Servicing Brief details the treatment system and resulting effluent concentrations. 

Recommendation for the location of the wastewater treatment system is suitable for the site 

conditions and respects environmental and zoning setbacks. Separation of greater than 15 m is 

maintained between the dispersal bed and the drilled well, as required. Separation of greater 

than 30 m is maintained for the proposed shore well for fire protection, as required. 

Waste will be collected by 100 mm gravity sewers to local pump chambers and pumped via 50 

mm forcemain to the advanced treatment system. All 100 mm diameter gravity sanitary pipes 

have slopes of 1.0% or greater, ensuring that flow rates are at minimum 0.6 m/s in accordance 

with MOE 2008 guidelines, and with maintenance holes spaced at not more than 90 m 

according to the OBC. Cleanouts are required within 30 m of the connection to each building.  
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6 Stormwater Management 

A separate Stormwater Management Report was prepared by Jewell Engineering. The plan 

maintains existing drainage patterns to West Lake and the surrounding wetlands.  

Increases in imperviousness will increase peak flows discharging from the site.  West Lake and 

the surrounding wetlands are connected to Lake Ontario, and the increases in flow will have no 

impact on water levels.  The development will not result in an increase in peak flows to 

adjacent private lands, and therefore, quantity controls are not required. 

Quality controls have been established to achieve an Enhanced level of protection (80% TSS 

removal) according to the 2003 MOE Stormwater Planning and Design Manual. A diffuse 

approach was taken, utilizing vegetated swales and filter strips throughout the site. 
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7 Swimming Pool Discharge 

The proposed development includes a swimming pool in the vicinity of West Lake. The pool has 

an estimated volume of 900 m3 based on preliminary site plan design. The Natural Heritage 

Impact Assessment (EIS) for the proposed development (Ecological Services, 2024) noted that if 

there is a need to drain the pool, there are potential impacts to the adjacent fish habitat that 

will need to be considered such as with chlorine, bromine, copper, pH, and temperature. 

Specific contaminants generally present in pool water that can have a negative impact on 

aquatic life include Chlorine/Bromine used as a disinfectant, Copper-based Algaecides, and 

Phenolic Compounds present in some algaecides, cleaning products and personal care products 

including some sunscreens. 

Best management practices from both the City of Toronto (Toronto Water Division) and Pool & 

Hot Tub Council of Canada (Pool & Hot Tub Council of Canada, 2013) recommend discharging of 

pools onto the owner’s property where possible. This avoids releasing contaminants into the 

environment. For this development, it is recommended that discharge water from backwashing 

filters and draining the pool be pumped to the on-site private storm sewer system. Water from 

this system discharges into a grassed swale on the property, and then to a low area surrounding 

the existing pond. The flowing water in the swale will permit residual chlorine to dissipate, 

reducing the primary potential contaminant. Discharge should not occur during or after a heavy 

rainfall and should be monitored to ensure that it is being absorbed rather than flowing off the 

property. 

The Pool & Hot Tub Council of Canada recommends the following limits for discharge water into 

a municipal storm sewer. The recommendations assume that water entering a municipal storm 

sewer system will be discharged directly into a waterbody. While water from the on-site storm 

sewer system is not discharged into a waterbody, it is recommended that the limits be applied 

to avoid potential for contamination.  

Chlorine     0.01 mg/L or less 

Bromine     0.01 mg/L or less 

Copper      0.04 mg/L or less 

pH      6.0 to 9.5 

Sodium Chloride (salt)    0.00 mg/L 

Algaecide / Fungicides   0.00 mg/L 

Nonylphenols and Nonylphenol Ethoxylates 0.00 mg/L 

Both references listed above may be consulted regarding methods for reducing the 

concentrations of contaminants to acceptable levels. An in-line dechlorinator is recommended 

for filter backwash water. Allowing the water to sit in the pool untreated for at least 2 weeks 

prior to discharge will aid in reducing contaminant levels. It is not recommended to discharge 

any pool water into the sanitary system.  
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8 Electrical Servicing 

Electrical servicing of the property is by Hydro One. Three-phase power is available at the 

property. Smith and Anderson Consulting Engineering have been engaged to provide electrical 

servicing design for the site. Underground servicing ducts and transformer locations have been 

included in the attached Site Servicing Plan in Appendix B. 
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9 Conclusion 

Adequate services are available to support the proposed development at 565 Wesley Acres 

Road.  Fire suppression water, domestic water and sanitary septic will all be managed by private 

systems on site. 

9.1 Water Service 

Domestic water will be supplied from the existing well located centrally on the site. ASC 

Environmental prepared a hydrogeological report concluding that the well could reliably supply 

up to 108,000 L/day of potable water. This supply is in excess of the projected average daily 

demand of 87,470 L/day. Primary treatment will be via ultraviolet disinfection. Secondary will 

be via chlorination. Vertical tank cisterns within the Utility Building will provide water storage 

on site, which will be distributed to the various buildings via a 50 mm main. A permit to take 

water from MECP will be required. 

Fire suppression water will be supplied from a shore well on West Lake. A 9,000 L/min electric 

pump with diesel backup will distribute water to eight hydrants via 200 mm main.  

Irrigation water will also be distributed from the shore well via the 200 mm main. A secondary 

275 L/min pump will be utilized for irrigation flows. 

9.2 Sanitary 

The daily design sanitary flow rate was calculated to be 83,300 L/day. Flows from the various 

buildings will be collected by 100 mm gravity sewers to six pump chambers and pumped via 50 

mm forcemain to a single advanced treatment system located in the northwest section of the 

development. The advanced treatment system and dispersal bed will provide adequate 

treatment. The Site Servicing Plan shows the location of the system and that there is sufficient 

space to situate the facility. The system will require an ECA from the MECP. 

Prepared by: Submitted by: 
  

Julie Humphries, C.E.T. 
Jewell Engineering Inc. 

Graham Potter, P.Eng. 
Jewell Engineering Inc. 

Aug. 19, 2026 
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GENERAL NOTES:

1. THE ORIGINAL TOPOGRAPHY AND GROUND ELEVATIONS, SERVICING AND SURVEY DATA SHOWN ON THIS PLAN ARE SUPPLIED FOR

INFORMATION PURPOSES ONLY.  IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE ACCURACY OF ALL

INFORMATION OBTAINED FROM THESE PLANS.  ALL DIMENSIONS AND INVERTS MUST BE VERIFIED PRIOR TO CONSTRUCTION. IF

THERE IS ANY DISCREPANCY THE CONTRACTOR IS TO NOTIFY THE ENGINEER PROMPTLY.

2. ALL ELEVATIONS PROVIDED ARE GEODETIC AND UTILIZE METRIC UNITS UNLESS OTHERWISE NOTED.

3. THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE EXACT LOCATION, SIZE, MATERIAL AND ELEVATIONS OF ALL EXISTING

UTILITIES PRIOR TO COMMENCING CONSTRUCTION.  PROTECT AND ASSUME ALL RESPONSIBILITY FOR EXISTING UTILITIES

WHETHER OR NOT SHOWN ON THE DRAWINGS.  IF THERE ARE ANY DISCREPANCIES THE CONTRACTOR IS TO NOTIFY THE

ENGINEER PROMPTLY.  GAS, HYDRO, CABLE, TELEPHONE, OR ANY OTHER UTILITY THAT MAY EXIST ON SITE MUST BE LOCATED BY

ITS OWN UTILITIES AND VERIFIED.

4. ALL UNDERGROUND SERVICES, MATERIALS AND INSTALLATIONS TO BE IN ACCORDANCE WITH ONTARIO PROVINCIAL STANDARDS

AND SPECIFICATIONS UNLESS OTHERWISE STATED (OPSS).

5. ALL DISTURBED AREAS TO BE RESTORED TO ORIGINAL CONDITION OR BETTER UNLESS OTHERWISE SPECIFIED.  ANY GRASSED

AREAS DISTURBED ARE TO BE REINSTATED WITH MINIMUM 100mm TOP SOIL AND SEED.  ROAD CUTS TO BE REINSTATED WITH

TOPSOIL AND SEED.

6. THE CONTRACTOR IS RESPONSIBLE FOR ALL LAYOUT FOR CONSTRUCTION PURPOSES.

7. TREES DESIGNATED BY THE ENGINEER MUST BE PROTECTED AND MAINTAINED DURING CONSTRUCTION AS PER OPSD 220.010

8. CONTRACTOR TO OBTAIN AND PAY FOR ALL NECESSARY PERMITS FROM THE COUNTY, MUNICIPALITY AND/OR CONSERVATION

AUTHORITY PRIOR TO COMMENCING CONSTRUCTION.

9. EXCAVATE AND DISPOSE OF ALL EXCESS EXCAVATED  MATERIAL, SUCH AS ASPHALT, CURBING AND DEBRIS, OFF SITE TO THE

SATISFACTION OF THE ENGINEER OR THE COUNTY, MUNICIPALITY OR CONSERVATION AUTHORITY.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTROL AND SAFETY MEASURES DURING THE CONSTRUCTION

PERIOD, INCLUDING THE SUPPLY, INSTALLATION, AND REMOVAL OF ALL NECESSARY SIGNAGE AND SPECIFICATIONS.

11. ALL DIMENSIONS AND INVERTS MUST BE VERIFIED BEFORE CONSTRUCTION, IF THERE IS ANY DISCREPANCY THE CONTRACTOR

MUST NOTIFY THE ENGINEER PROMPTLY.

12. CONTRACTOR TO PROVIDE SHOP DRAWINGS FOR ALL PROPOSED MATERIALS FOR REVIEW AND APPROVAL BY THE STAMPING

ENGINEER OR THEIR REPRESENTATIVE.

13. TOPSOIL TO BE STRIPPED.

14. GRANULAR 'A' AND GRANULAR 'B' TO BE COMPACTED TO 98% SPD UNLESS OTHERWISE STATED.

15. REINSTATE TRENCHES IN GRANULAR AREA WITH 150mm GRANULAR 'A' & 300mm GRANULAR 'B'.

16. BACKFILL TO AT LEAST 300mm ABOVE TOP OF PIPE WITH GRANULAR "A"

ENVIRONMENTAL

17. EROSION AND SEDIMENT CONTROLS SHALL BE INSTALLED PRIOR TO CONSTRUCTION AND MONITORED AND MAINTAINED BY THE

CONTRACTOR UNTIL COMPLETION. THE TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES MUST BE REMOVED ONCE

THE SITE HAS BEEN STABILIZED AND SITE WORKS COMPLETED.

18. REGARDLESS OF SITE SPECIFIC ITEMS DETAILED ON THE PLANS, THE CONTRACTOR SHALL INSTALL EROSION CONTROL

MEASURES TO SUIT THE PROPOSED WORK METHODS TO CONTROL SEDIMENT FROM RUNNING OFF THE SITE OR INTO WATER

BEARING FEATURES PRIOR TO ANY DISTURBANCE.  FOLLOWING CONSTRUCTION, DISTURBED AREAS, AS WELL AS PROPOSED

GRASSED AND VEGETATED SURFACES SHALL BE REINSTATED..

19. IN THE EVENT THAT HUMAN REMAINS ARE ENCOUNTERED DURING CONSTRUCTION, THE MINISTRY OF CITIZENSHIP, CULTURE AND

RECREATION SHALL BE NOTIFIED IMMEDIATELY AND THE REGISTRAR OR DEPUTY REGISTRAR OF THE CEMETARIES REGULATION

UNIT OF THE MINISTRY OF CONSUMER AND COMMERCIAL RELATIONS (416) 362-8392, SHALL BE NOTIFIED IMMEDIATELY.

20. IN THE EVENT THAT BURIED ARCHEOLOGICAL REMAINS ARE FOUND DURING CONSTRUCTION ACTIVITIES, THE MINISTRY OF

CITIZENSHIP, CULTURE AND RECREATION SHALL BE NOTIFIED IMMEDIATELY.

21. WHILE UNDERTAKING CLEARING, DEMOLITION, EXCAVATION OR CONSTRUCTION THE OWNER AND THEIR CONTRACTORS SHALL BE

VIGILANT FOR THE POTENTIAL PRESENCE OF UNDERGROUND FUEL TANKS, CONTAMINATED SOIL OR GROUNDWATER, BURIED

WASTE OR ABANDONED WATER WELLS.  IF ANY OF THE ABOVE ARE ENCOUNTERED OR SUSPECTED, THE OWNER SHALL ENSURE

THAT:

21.1. ANY SOIL OR GROUNDWATER CONTAMINATION ENCOUNTERED IS REMEDIATED      TO APPLICABLE STANDARDS AS
DEFINED WITHIN O.REG OR AS REVISED;

21.2. ANY WASTES GENERATED BY SITE CLEAN-UPS ARE MANAGED IN ACCORDANCE WITH APPLICABLE LAWS AND STANDARDS;
21.3. ANY ABANDONED FUEL TANKS ENCOUNTERED ARE DECOMMISSIONED IN ACCORDANCE WITH APPLICABLE LAWS AND

STANDARDS;
21.4. ANY UNUSED WATER WELLS (DRILLED OR DUG) ARE PROPERLY ABANDONED IN      ACCORDANCE WITH ONTARIO

REGULATIONS 903 WELLS OR AS ADVISED;
21.5. IF IT APPEARS LIKELY THAT CONTAMINATION EXTENDS BEYOND THE BOUNDARIES OF THE SUBJECT PROPERTY, THE OWNER

NOTIFIES THE LOCAL OFFICE OF THE MINISTRY OF ENVIRONMENT. 
21.6. CONSTRUCTION WASTES ARE NOT TO BE BURIED WITHIN THE PROPERTY THAT IS THE SUBJECT OF THIS AGREEMENT, AND
21.7. THE OWNER AND THEIR CONTRACTORS REPORT ALL SPILLS TO THE MINISTRY OF THE ENVIRONMENT'S SPILLS ACTION

CENTRE (1-800-268-6060) AND TO THE MUNICIPALITY FORTHWITH.
SANITARY

22. EACH DISTRIBUTION BED TO BE SPLIT INTO TWO (2) CELLS.  FLOW TO BE SPLIT AND ALTERNATE BETWEEN CELLS USING AN

AUTOMATIC DISTRIBUTING VALVE ASSEMBLY.  AUTOMATIC DISTRIBUTING VALVE TO BE ORENCO MODEL: V6402A OR APPROVED

EQUIVALENT.

23. DISTRIBUTING VALVE TO BE LOCATED NOT MORE THAN 600mm BELOW DISTRIBUTION LINES.

24. DISTRIBUTING VALVE TO BE INSTALLED AS PER MANUFACTURERS INSTALLATION INSTRUCTIONS AND GUIDLINES.

25. CONTRACTOR IS RESPONSIBLE FOR COMMISSIONING THE DUPLEX EFFLUENT PUMP SYSTEM.

26. TYPE A DISPERSAL BED TO BE CONSTRUCTED AS PER OBC 8.7.7.1. SEPTIC STONE GRADATIONS AS PER OBC  8.7.3.3.

27. TYPE A SAND TO BE 6<T<10 WITH A MAXIMUM 5% OF PARTICLES WITH A DIAMETER OF 75μm OR LESS, PASSING THROUGH A

0.074mm (No. 200) SIEVE.  AS PER OBC 8.7.7.1.(4)(a).

28. SEPTIC STONE AS PER OBC 8.7.7.1.(6), 8.7.3.3.(2) AND TABLE 8.7.3.3

29. THE HEADER AND DISTRIBUTION LINES SHALL BE INSTALLED AS PER OBC 8.7.2.2.

30. DISTRIBUTION BOXES TO BE RAISED, INSULATED AND LEVELED ON A COMPACTED BASE.

31. PUMP CHAMBERS AND PUMPS AS PER TABLE.

32. SEWAGE PUMP CONTROL PANELS TO BE TO BE SJE RHOMBUS IFS SERIES DUPLEX CONTROLLER 240V, 15 AMP, OR APPROVED

EQUIVALENT.

33. NEW DUPLEX DEMAND CONTROLLERS WITH AUDIBLE & VISUAL ALARMS TO BE INSTALLED ON 100mm X 100mm X 1.5m PRESSURE

TREATED WOOD POST ADJACENT TO SEWAGE PUMP CHAMBERS OR ON WALL OF BUILDING FOR EASE OF MAINTENANCE. IF

MOUNTED IN MECHANICAL ROOM SEAL ALL DUCTS ENTERING BUILDING WITH EYS FITTING TO PREVENT GAS TRANSFER.

34. ALL ELECTRICAL WORK MUST BE COMPLETED IN ACCORDANCE WITH ELECTRICAL CODE & BE PREFORMED BY A LICENCED

ELECTRICIAN IN GOOD STANDING WITH THE ESA.

35. FORCEMAIN IF NOT SELF DRAINING TO BE BURIED 1.5m DEEP, INSULATED OR HEAT TRACED TO PREVENT STANDING WATER FROM

FREEZING.

36. SEWER TRENCHING AND BEDDING SHALL CONFORM TO OPSD 802.010 AND 802.013 UNLESS NOTED OTHERWISE.

37. ALL PIPE ELBOWS TO BE LONG SWEEP RADIUS.

38. ANY AREAS WHERE TRAFFIC IS EXPECTED TO CROSS OVER FORCEMAINS INSTALL FORCEMAINS INSIDE 100mmØ SDR 35 PVC PIPE.

39. BNA-MBBR PUMP CHAMBER TO BE EQUIPPED WITH ON/OFF FLOAT SWITCH.  PUMP CHAMBER TO BE EQUIPPED WITH HIGH LEVEL

ALARM FLOAT.  REDUNDANT LAG FLOAT CONTROL SWITCH TO BE INSTALLED ABOVE HIGH LEVEL ALARM FLOAT CONTROL

SWITCH.

40. HIGH LEVEL ALARM CONTROL WIRE AND PUMP CONTROL WIRE TO BE INSTALLED IN SEPARATE CONDUIT, FROM ELECTRICAL

SUPPLY TO PUMP CHAMBER

41. TANKS TO BE BACKFILLED WITH 300mm OF GRANULAR 'A'  OR  SAND FILL.

42. TANKS TO BE PLACED  ON 300mm OF GRANULAR 'A' COMPACTED TO 98% SPD.

43. TANKS TO BE EQUIPPED WITH RISERS.  TANKS TO HAVE MINIMUM 300mm COVER.

44. ALL TANKS TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS AND INSTALLATION INSTRUCTIONS.

45. BNA-MBBR TREATMENT PLANT TANKS AND PRE-TREATMENTS TANK TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS.

ELECTRICAL

46. ALL ELECTRICAL WORK TO BE COMPLETED IN ACCORDANCE WITH ESA STANDARDS.

47. ELECTRICAL CONDUIT FOR CONTROLLER TO BE 50mmØ RIGID PVC  AND 25mmØ RIGID PVC FOR ALARM UNLESS SPECIFIED

OTHERWISE.

48. ELECTRICAL CONDUIT TO BE INSTALLED WITH SWEEPS ON EACH CORNER.

49. EXTERNAL ELECTRICAL PANEL TO BE IN NEMA 4 CERTIFIED OUTDOOR LOCKABLE ENCLOSURE MOUNTED ON TWO (2) 4X4

PRESSURE TREATED POSTS AND 20mm PLYWOOOD.

50. PANEL TO BE SIZED TO ACCOMMODATE BREAKERS AND CIRCUITRY FOR CONTROLLERS, PUMP CHAMBER CONTROLLER, AND TWO

(2) SPARES.

NTS
DISTRIBUTING VALVE  DETAIL2

C103

CALCULATIONS AS PER ONTARIO BUILDING CODE PART 8
DAILY DESIGN SEWAGE FLOW DETERMINATION (Q)

- RESIDENTIAL UNITS (CAMPER AND STAFF RESIDANCES)
-411 BEDS @ 200L/DAY PER BED = 82,200 L/DAY
*NOTE: ACCESSORY AND COMMUNAL BUILDING INCLUDED IN 
RESIDENTIAL FLOWS

-2 DIRECTORS CABIN
-2 BEDROOMS = 1,100 L/DAY

TOTAL (Q) = 83,300 L/DAY

STONE AREA= 1696m2 → → 
SAND AREA= 10902m2 → → 
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EXISTING OVERHEAD SERVICE -
CAN BE CHANGED TO
UNDERGROUND SERVICE. ASSUME
2X2 DUCT BANK (WILL NEED TO BE
CONFIRMED WITH UTILITY)

TRANSITION TO UNDERGROUND
SERVICE - 2X2 DUCT BANK 
(TO BE CONFIRMED WITH UTILITY)

PAD MOUNTED TRANSFORMER
(EXACT LOCATION TO BE
FURTHER COORDINATED)

APPROX. SIZE: 3m x 3m x 2mH

UNDERGROUND SERVICE -
3X2 DUCT BANK

ELECTRICAL SWITCHBOARD
LOCATED WITHIN THE UTILITY
BUILDING THAT WILL THEN
DISTRIBUTE TO ALL BUILDING

pad mounted transformer that will
subfeed Camper #6, 7, 8, 9 UNDERGROUND SERVICE -

1X1 DUCT BANK

UNDERGROUND SERVICE - 
1X1 DIRECT BURRIED CONDUIT
(TYPICAL TO EACH CAMPER)

UNDERGROUND SERVICE -
2X1 DUCT BANK

TO AN ELECTRICAL ROOM
WITHIN ONE OF THE
STAFF RESIDENTS.
SERVICE TO SUPPLY
POWER FOR BOTH RES.

TO AN ELECTRICAL ROOM
WITHIN BUILDING

UNDERGROUND SERVICE -
TWO 2X1 DUCT BANKS

TO AN ELECTRICAL ROOM
WITHIN BUILDING

UNDERGROUND SERVICE -
TWO 2X1 DUCT BANKS

UNDERGROUND SERVICE -
1X1 DUCT BANK

pad mounted transformer that will
subfeed Camper #1,2

UNDERGROUND SERVICE - 
1X1 DIRECT BURRIED CONDUIT
(TYPICAL TO EACH CAMPER)

UNDERGROUND SERVICE -
1X1 DUCT BANK

pad mounted transformer that will
subfeed Camper #3,4,5

UNDERGROUND SERVICE - 
1X1 DIRECT BURRIED CONDUIT
(TYPICAL TO EACH CAMPER)

UNDERGROUND SERVICE -
2X1 DUCT BANK

TO AN ELECTRICAL ROOM
WITHIN BUILDING

General Comments:
1) Location of pad mounted transformers can be
shifted and coordinated further based on best
location for the program space.

2) Assumed electrical rooms in some building.  If
this is not possible, then alternative distribution may
need to be determined. This may have an impact on
the proposed mechanical system for these buildings.

3) Routing can be adjusted to avoid interferences,
clashes, etc.  

4) Duct banks are being proposed for all main
services to building.  For cost savings, alternative
method can be explored.

pad mounted transformer
that will subfeed Flex

UNDERGROUND SERVICE -
1X1 DUCT BANK

UNDERGROUND SERVICE - 
2X1 DIRECT BURRIED CONDUIT

UNDERGROUND SERVICE -
1X1 DUCT BANK

UNDERGROUND SERVICE -
3X1 DUCT BANK

UNDERGROUND SERVICE -
2X1 DUCT BANK

pad mounted transformer
that will subfeed
Maintenance, Riding
Arena, Greenhouse
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LID COVER 'B'

LID COVER

COMPACT CLEAR
CRUSHED STONE

PRECAST FOUNDATION

ISOMETRIC

TRANSFORMER PAD TO BE UTILICON UA85132C OR EQUAL FOR 
CUSTOMER TRANSFORMER.  

PAD LOCATION TO BE KEPT CLEAR OF OBSTRUCTIONS FOR 
ACCESS BY MAINTENANCE PERSONNEL.

TRANSFORMER DUCTS INTO WALL OF FOUNDATION AT KNOCKOUTS. 
CORE ADDITIONAL HOLES AS REQUIRED TO ACCOMODATE THE 
DUCTS. CONTRACTOR WILL BE RESPONSIBLE FOR SEALING DUCT 
ENDS. INSTALL BELL ENDS ON DUCTS.

REMOVE KNOCKOUTS IN FLOOR TO ALLOW FOR DRAINAGE.

ELECTRICAL CONTRACTOR TO CONFIRM AND PROVIDE STATION 
GROUND DESIGN WITH RESULTS OF GROUND POTENTIAL RISE 
(GPR) STUDY AS REQUIRED IN SPECIFICATION SECTION '26 05 73.00 -
ELECTRICAL POWER SYSTEM STUDIES.' EXACT QUANTITY OF 
GROUNDS RODS TO BE CONFIRMED WITH GPR STUDY. REFER TO 
SPECIFICATIONS FOR EXACT DETAILS AND REQUIREMENTS. SUBMIT 
GPR STUDY TO ESA UPON COMPLETION OF REPORT. GROUNDS 
RODS TO BE MINIMUM 20MM x 3.0M AND INTERCONNECTED WITH 
MIN. 4/0 AWG STRANDED COPPER GROUND WIRE.

CONTRACTOR TO PROVIDE, BUT NOT LIMITED TO: TRANSFORMER 
FOUNDATION WITH GROUNDING, PRIMARY DUCT STRUCTURE AS 
NOTED ON SITE PLAN, SECONDARY DUCT AND CABLE LUGS.

NOTES

TRANSFORMER
OUTLINE

WHEN INSTALLING
FOUNDATION ENSURE
TOP SURFACE OF
FOUNDATION TO
HAVE A MAX 1%
SLOPE & BE 100mm
ABOVE FINISHED
GRADE.

AREA TO BE
UNOBSTRUCTED
WITH MAX 5% SLOPE

SECTION

FINISHED
GRADE

TRANSFORMER

PRIMARY DUCT
BANK

SECONDARY
DUCT BANK

GROUND
WIRES

1.0m
MIN

1.0m
MIN

1.0m
MIN

1.0m
MIN.

CONCRETE BOLLARDS AS
NOTED ON SITE PLAN.
200MM DIA IRON PIPE x
2.4M LONG FILLED WITH
CONCRETE PAINTED
YELLOW. (TYPICAL)

4/0 Cu GROUND.
ALLOW SUFFICIENT
SLACK TO REACH
TRANSFORMER
GROUND. MINIMUM
COVER OF 0.3M IS
REQUIRED.

19MM x 3.0M
LONG GROUND
RODS

3.0m

1.0m
MIN

N-1

N-2

N-3

N-4

N-5

N-6

N-5

N-5
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7 PRE-CAST CONCRETE PAD - TRANSFORMER
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MINIMUN 53mm(2") I.D. DB2 
DUCT. 9mm(3/8") 
POLYPROPYLENE ROPE 
REQUIRED IN ALL DUCTS. 
PROVIDE BELL ENDS AT 
TERMINATION OF ALL DUCTS

200mm (7 7/8")

CLEAN SAND, COMPACTED.

CLEAN BACKFILL MATERIAL

GENERAL NOTES:

1. DIRECT BURIED CONDUIT TO BE MINIMUM 2" CONDUIT.  ELECTRICAL CONTRACTOR TO 
INCREASE SIZE OF CONDUITS AS REQUIRED TO ACCOMMODATED FEEDER SIZES TO 
ACHIEVE A VOLTAGE DROP OF NOT MORE THAN 3% FOR ALL BRANCH CIRCUIT FEEDERS. 

E004

2 DIRECT BURIED DUCT DETAIL

GENERATOR

UNDERGROUND SERVICE -
TWO 1X1 DUCT BANKS

UNDERGROUND SERVICE - 
1X1 DIRECT BURRIED CONDUIT

UNDERGROUND SERVICE - 
1X1 DIRECT BURRIED CONDUIT

TO AN ELECTRICAL ROOM
WITHIN BUILDING

UNDERGROUND SERVICE -
3X1 DUCT BANK

UNDERGROUND SERVICE -
1X1 DUCT BANK

UNDERGROUND SERVICE -
1X1 DUCT BANK
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Building Lodge
Staff 

Residences

Camper 

Residence

Medical 

Clinic
Flex

Music, 

Drama & 

Pool

Athletic 

Centre
Maintenance Riding Arena Greenhouse

Classification A-2 C C B-2 C A-2 A-2 F-3 A-2 A-2

Level 1 Area 2030 1740 580 1200 1400 720 1200 301 1282 690

Level 2 Area 2030 0 580 0 0 271 0 0 0 0

2 - Number of Storeys 2 1 1 1 1 2 1 1 1 1

Level 1 Height 4 6.4 4.8 5.3 4.45 6.5 8.4 5 6.1 3.6

Level 2 Height 7.8 0 0 0 0 4.4 0 0 0 0

4 - Firewall Separation? No No No No No No No No No No

5 - Sprinkler System? Yes No No Yes No No Yes No No No

6 - Construction Type
Combustible 

(rating)

Combustible 

(rating)

Combustible 

(no rating)

Combustible 

(rating)

Combustible 

(rating)

Combustible 

(rating)

Combustible 

(rating)

Combustible 

(no rating)

Combustible 

(rating)

Combustible 

(no rating)

Water Supply Coeff, K 18 18 23 18 18 18 18 28 23 23

Building Volume, V (m3) 23,954 11,136 4,524 6,360 6,230 5,872 10,080 1,505 7,820 2,484

Spatial Coefficient, Stot 1 1 1 1 1 1 1 1 1 1

Min Supply of Water, Q (m3) 431,000 200,000 104,000 114,000 112,000 106,000 181,000 42,000 180,000 57,000

Minimum Fire Flow (L/min) 9,000 6,300 2,700 3,600 3,600 2,700 5,400 2,700 5,400 2,700
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Lodge

2 Building Classification A-2 A-3.1.2.1.(1)

1 - First Floor Area 2030 sq.m

2 - Second Floor Area 2030 sq.m

3 - Number of Storeys 2

3 - First Floor Height 4 m

4 - Second Floor Height 7.8 m

5 - Firewall Separation? No

6 - Sprinkler System? Yes

7 - Construction Type Combustible (rating)

K 18 Table 1

V 23,954 cu.m

Stot 1.0

Q 431,000 L

9000 L/min

150 L/s
5 Minimum Fire Flow Table 2

4 Minimum Supply of Water

3 Building Specific Details

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Exposure - Figure 1

Building Classification by

Group or Division

0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

0.0

0.0

0.0

1.0

>15

>15

>15

>15
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Staff Residences

2 Building Classification C A-3.1.2.1.(1)

1 - First Floor Area 1740 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 6.4 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (rating)

K 18 Table 1

V 11,136 cu.m

Stot 1.0

Q 200,000 L

6300 L/min

105 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

0.0

0.0

0.0

1.0

>15

>15

>15

>15

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

Exposure - Figure 1

Building Classification by

Group or Division

0.0

0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Camper Residences

2 Building Classification C A-3.1.2.1.(1)

1 - First Floor Area 580 sq.m

2 - Second Floor Area 580 sq.m

3 - Number of Storeys 2

3 - First Floor Height 3 m

4 - Second Floor Height 4.8 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (no rating)

K 23 Table 1

V 4,524 cu.m

Stot 1.0

Q 104,000 L

2700 L/min

45 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

12 0.0

11 0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Medical Clinic

2 Building Classification B-2 A-3.1.2.1.(1)

1 - First Floor Area 1200 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 5.3 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? Yes

7 - Construction Type Combustible (rating)

K 18 Table 1

V 6,360 cu.m

Stot 1.0

Q 114,000 L

3600 L/min

60 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0

>15 0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Flex

2 Building Classification C A-3.1.2.1.(1)

1 - First Floor Area 1400 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 4.45 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (rating)

K 18 Table 1

V 6,230 cu.m

Stot 1.0

Q 112,000 L

3600 L/min

60 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0

>15 0.0

0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Music, Drama & Pool Building 

 
 

 
 

  

Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Music, Drama & Pool

2 Building Classification A-2 A-3.1.2.1.(1)

1 - First Floor Area 720 sq.m

2 - Second Floor Area 271 sq.m

3 - Number of Storeys 2

3 - First Floor Height 6.5 m

4 - Second Floor Height 4.4 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (rating)

K 18 Table 1

V 5,872 cu.m

Stot 1.0

Q 106,000 L

2700 L/min

45 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

11 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0

>15 0.0

0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Athletic Centre

2 Building Classification A-2 A-3.1.2.1.(1)

1 - First Floor Area 1200 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 8.4 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? Yes

7 - Construction Type Combustible (rating)

K 18 Table 1

V 10,080 cu.m

Stot 1.0

Q 181,000 L

5400 L/min

90 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0

>15 0.0

0.0
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Figure 1
Spatial Coefficient vs Exposure Distance

New buildings (ex. F-1)

New F-1 buildings
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Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Maintenance

2 Building Classification F-3 A-3.1.2.1.(1)

1 - First Floor Area 301 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 5 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (no rating)

K 28 Table 1

V 1,505 cu.m

Stot 1.0

Q 42,000 L

2700 L/min

45 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0

>15 0.0
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Riding Arena 

 
 

 

 

  

Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Riding Arena

2 Building Classification A-2 A-3.1.2.1.(1)

1 - First Floor Area 1282 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 6.1 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (no rating)

K 23 Table 1

V 7,820 cu.m

Stot 1.0

Q 180,000 L

5400 L/min

90 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

10 0.0

>15 0.0

>15 0.0
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Greenhouse 

 
 

 

 

 

Fire Flow Requirements as per the Ontario Building Code (OBC)
*A-3.2.5.7. Water Supply for Fire-Fighting

Procedure

1 Building to be Assessed Greenhouse

2 Building Classification A-2 A-3.1.2.1.(1)

1 - First Floor Area 690 sq.m

2 - Second Floor Area 0 sq.m

3 - Number of Storeys 1

3 - First Floor Height 3.6 m

4 - Second Floor Height 0 m

5 - Firewall Separation? No

6 - Sprinkler System? No

7 - Construction Type Combustible (no rating)

K 23 Table 1

V 2,484 cu.m

Stot 1.0

Q 57,000 L

2700 L/min

45 L/s

3 Building Specific Details

4 Minimum Supply of Water

5 Minimum Fire Flow Table 2

2 - Building Classification

A-1

A-2 (L/min) (L/s)

A-3 Q < 108000 2700 45

A-4 A-2 A-4 A-1 E F-1 108000 < Q < 135000 3600 60

B-1 Type of B-1 F-3 A-3 F-2 135000 < Q < 162000 4500 75

B-2 Construction B-2 162000 < Q < 190000 5400 90

B-3 B-3 190000 < Q < 270000 6300 105

C C 270000 < Q 9000 150

D D

E Non-combustible (rating) 10 12 14 17 23

F-1 Non-combustible (no rating) 16 19 22 27 37

F-2 Combustible (rating) 18 22 25 31 41

F-3 Combustible (no rating) 23 28 32 39 53

3.4 - Firewall Separation

Yes North (Sback) m

No East (Sside) m

3.5 - Sprinkler System South (Sfront) m

Yes West (Sside) m

No Total

Building Classification by

Group or Division

Exposure - Figure 1

>15 0.0

Table 1 Table 2

Water Supply Coefficient - K Fire Load Minimum Water Supply Flow Rate

1.0

>15 0.0

>15 0.0
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EXECUTIVE SUMMARY 
ASC Environmental Inc. (ASC) was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
Hydrogeological Study for a proposed Overnight Campground Development, located at 565 Wesley Acres 
Road, Bloomfield, Ontario (the “Site”).  The legal description of the property is Part Lot 2 and Part of Point 
M or Gibsons Point, Concession 1, Military Tract, Hallowell Ward, Prince Edward County (Part 1 on 
47R7639). The property PIN is 55051-0178.  
 
The proposed development will be consisting of approximately nine (9) camper residencies, a lodge, 
hospital, director’s cabin, indoor activity area, and flex area, for the 33.6 hectare property.   
 

 The development is proposed to be serviced with private on-site well water supply (with 
supplemental storage) and two (2) private on-site sewage works treatment systems.  Based on 
the maximum occupancy, resulting net daily water taking of approximately 106,750 L/day is 
anticipated for the proposed development. 

 
 Land use within 500 m of the Site consists of rural residential, commercial (short term rentals, 

campgrounds, etc.), and agricultural activity.    
 

 Site topography can be generally described as rolling hills, with the high point of the property 
being at approximately the centroid of the property and sloping downwards 10 – 15 metres 
(Elevation generally 85 to 75 masl) radially towards the surrounding wetlands and surface water 
bodies. Bloomfield Creek Wetlands (a provincially significant wetland area) are present 
northwest/west adjacent to the subject property, unnamed creeks and associated wetlands are 
present northeast/east adjacent to the subject property, and the southern boundary of the 
subject property is the shoreline of West Lake. West Lake feeds into Lake Ontario, located 
approximately 4 kilometers west/southwest of the subject property. In addition to these surface 
water features, there is a man-made pond present on the east side of the site access drive in the 
northern portion of the subject property.  

 
 Existing residential, commercial and agricultural developments in this area of Prince Edward 

County currently utilize individual on-site private services. Existing services in the local area 
(minimum 500 m radius), consist of private well water supply and individual private septic 
systems.  
 

 Prince Edward County is lacking full municipal or communal services in the area of the site and 
based on the above conditions and our evaluation of existing development in Prince Edward 
County, we believe that the proposed development would be consistent with the Provincial Policy 
Statement and recommend the use of communal on-site sewage and water services.    

 
  Six (6) water well records were available for review (MECP database) within 1000 m of the Site.  

The majority of these wells were drilled for domestic water supply purposes, four (4) wells were 
reported as being completed in the limestone bedrock aquifer, while one (1) well was completed 
in an overburden gravel lens, and one (1) well was reported as being dry.  Based on review of the 
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MECP well records, it is apparent that the majority of the local residents utilize the limestone 
bedrock aquifer for domestic water supply.  

 
 The on-site hydrogeological investigation was conducted to assess site groundwater supply 

conditions from one recently drilled well to determine support for the proposed development.  
One pumping test of 24-hour duration was conducted at test well TW1 to evaluate long term well 
yield.   
 

 Water quantity was assessed on the basis of the 24-hour pumping test; and water quality was 
assessed on the basis of chemical and bacteriological sample collection and analyses for water 
samples collected near the beginning and in the final hour of the pumping test; and potential 
interference was investigated through monitoring neighbouring and on-site wells. 

 
 The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing 

local weather data (Point Petre weather station), the region received approximately 14.7 mm of 
precipitation from February 1 to February 21. Based on the precipitation data, the location of the 
test well (highest point on the subject property topographically), the thickness of the overburden 
in the vicinity of the test well, and the composition of the overburden (two clay lenses), the 
pumping test was not conducted during a period of high groundwater recharge to the test well.   

 
 Reviewing the drawdown and recovery curves for the pumping test, the data indicate that TW1 

showed a maximum drawdown of approximately 0.83 m following 24 hours of pumping reaching 
equilibrium after approximately 60 minutes (1 hour) of continuous pumping at a rate of 75 liters 
per minutes (~ 20 gallons per minute); and over 11 metres (approximately 93%) of well water 
supply was available in the well following the 24-hour pumping test.  Recovery of the well to 95% 
was attained within 30 minutes (half an hour). 

 
 Results of interference monitoring of neighbouring wells generally did not show a positive 

response (interference drawdown) to pumping during the 24-hour pumping test. Neighbouring 
wells showed sufficient water supply storage remaining following the pumping test. 

 
The measured interference during pumping is an appropriate estimation of the anticipated 
influence from the proposed development. 
 

 Results of the pumping tests confirm that the limestone bedrock aquifer is able to support a 
sustained pumping rate of 75 liters per minute. Based on the pumping test results and favourable 
recovery time following prolonged continuous pumping of 24 hours, sufficient aquifer storage and 
demonstrated yield is available to supply the well to meet the demand for the proposed 
development; without adversely impacting upon neighbouring resident water supply. 

 
  Measured groundwater levels from test well show hydraulic gradient of approximately 0.5% 

radially from the test well towards adjacent water bodies.   
 

 Calculated long-term drawdown at 20 years of continuous pumping at 106,750 L/day shows 
approximately 0.26 m at a radial distance of 250 m from test well TW1.  Therefore, based on the 
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predicted drawdown analyses, adverse impact to existing neighbouring well water supply is not 
expected.  

 
 Water quality tests did not identify bacteriological concerns in the two (2) water samples collected 

from test well TW1 (after 6 hours and in the last hour of the test). 
 
We recommend disinfection (UV treatment or similar) to ensure a bacteriological free water 
supply. 

 
 Nitrate and Nitrite concentrations were below laboratory detection in the two (2) water samples 

from test well TW1.   
 

 Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, 
respectively. Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 
NTU after 6 hours, and 1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory 
result may have been subject to precipitate in the sample water during transport or handling to/by the 
laboratory, and the field result is likely representative of well water conditions. Where persistent turbidity 
levels are encountered installing a pre-filter and ultra violet light system to the drinking water 
system would be effective in managing turbidity.  

 Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from 
test well TW1. Sodium concentrations were therefore interpreted to meet both health-related 
(20 mg/L) and aesthetic objectives (200 mg/L).   

 

 The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample 
analyses for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were 
measured at 282 mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated 
concentrations of calcium, magnesium, and chlorides are present in water. Elevated 
concentrations of hardness and TDS may result in scale build-up and mineral deposits on hot 
water heaters and plumbing fixtures. Hard water can be readily treated through ion exchange 
water softening.  

 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a 
long-term source of good quality groundwater for consumption purposes.  We recommend 
contracting a water quality professional to confirm treatment options. 

 
  A pre-survey and post-pumping survey was taken from the sole neighboring participant in the 

study, Mr. Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest 
neighboring water user, located approximately 600 metres from the test well; and was 
monitored for due diligence purposes despite being considered of low potential for impact 
based on the distance from the test well and the properties being separated by a surface water 
body. Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre 
deep drilled well, presumed to be completed in limestone bedrock. Mr. Bucknell indicated he 
has never had an issue with water quantity, and the well has produced sufficient water to 
support individual domestic requirements as well as his commercial farming operations (rose 
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nursery, cattle, etc.). Mr. Bucknell indicated that he regularly tests the quality of his water, and 
with the exception of the water being slightly hard, no other health or aesthetic related water 
concerns were noted. Mr. Bucknell indicated that he uses a reverse osmosis system to treat 
hardness. 
 

 Based on the depth of the wells, the depth of the overburden, the water quality, and results of 
the drawdown data; results of the study do not suggest potential connectivity with the down 
gradient adjacent water body 

 
 Based on an evaluation of the hydrogeological investigative work, it is evident that the down 

gradient reasonable use of groundwater is primarily for individual domestic consumption; and 
sewage management is through raised or in ground private leaching bed septic systems for the 
neighbouring properties.  This is not anticipated to change based on existing local site 
development and the Township of Stone Mills Official Plan.  

The scale of the proposed development makes it more challenging to support in ground/raised 
leaching beds for conventional large private services. Based on the proposed daily loading, the 
site will require a large treatment system designed in accordance with MECP regulations, 
guidelines and Section 53 of the Ontario Water Resources Act (OWRA).  Preliminary sewage 
treatment plans for this site are being prepared by Groundwork Engineering Inc.  We understand 
the proposed treatment systems would likely include the following: 

 
1. In ground balancing and/or pre-treatment tanks 
2. Treatment system with in ground and above ground components (extended aeration or 

membrane bio-reactor) 
3. Nutrient removal system (recirculation and chemical ad-mixture) 
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1.0 INTRODUCTION 

1.1 Initiation, Objective and Planning Context 

ASC Environmental Inc. (ASC) was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
Hydrogeological Study for a proposed Overnight Campground Development, located at 565 Wesley Acres 
Road, Bloomfield, Ontario (the “Site”).  A site location plan is shown on Figure 1 in Appendix A. 
 
The proposed development will include, but not be limited, to nine (9) camper residencies, a lodge, 
hospital, director’s cabin, indoor activity area, and flex area.  
  
A conceptual plan showing the approximate location and layout is shown in Appendix B. 

Proposed construction activities will include minor forestry and site grubbing, two (2) septic systems, 
stormwater management landscaping, building construction, and other minor property alterations.  
 
The property proposed for development is zoned a mixture of ‘EP-W’ (Environmental Protection – 
Provincially Significant Wetland) and ‘RU2’ (Rural 2 Zone).  The proposed development will require a new 
zoning change necessary for site redevelopment from Rural Land to Tourist/Commercial zoning.  
 
The objective of this Hydrogeological Study was to assess potential groundwater quantity, quality, and 
the potential for interference with existing water resources in the area to support the proposed 
development. A terrain analyses was not conducted under our mandate.  Groundwork Engineering was 
retained by the Client to determine the suitability of the site for septic services. The extent of research to 
identify and assess potential sources of concern was limited by the scope of services.  

1.2 Site Description and Current Land Use 

The site currently encompasses approximately 33.7 hectares.  The site is located on the south side of 
Wesley Acres Road approximately 2.5 kilometres south/southwest of the intersection of Wesley Acres 
Road and Loyalist Parkway, Bloomfield, Ontario.   UTM NAD 18 coordinates for centroid of the property 
are 319441 E and 4869978 N.  The past land use for the subject property was considered to be 
vacant/agricultural, with cultivated fields occupying the eastern portion, a mix of cultivated fields and 
forests occupying the western peninsula, and rural recreational cabins located in the southern portion of 
the property along the West Lake shoreline. A site layout plan showing current property is presented on 
Figure 2 in Appendix A. 
 
Property development is presently being undertaken by the Client, including general property surface 
reworking/grubbing and minor logging activities in the forested areas.   
 
Site topography can be generally described as rolling hills, with the high point of the property being at 
approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 
85 to 75 masl) radially towards the surrounding wetlands and surface water bodies. Bloomfield Creek 
Wetlands (a provincially significant wetland area) are present northwest/west adjacent to the subject 
property, unnamed creeks and associated wetlands are present northeast/east adjacent to the subject 
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property, and the southern boundary of the subject property is the shoreline of West Lake. West Lake 
feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the subject property. In 
addition to these surface water features, there is a man made pond present on the east side of the site 
access drive in the northern portion of the subject property. A site topographic map is shown in Appendix 
A.   
 
The legal description of the property is Part Lot 2 and Part of Point M or Gibsons Point, Concession 1, 
Military Tract, Hallowell Ward, Prince Edward County (Part 1 on 47R7639). The property PIN is 55051-
0178. The portion of the property slated for development is approximately 33.6 hectares.  A concept plan 
is shown in Appendix B. 

A regional map is shown on Figure 3 in Appendix A; showing the site, major/minor roads, environmental 
protection areas, wetland and watercourse features within 500 metres of the site. 

1.3 Neighbouring Property Land Use 

Adjacent land use consists of predominantly vacant wetlands and surface water bodies. North of the Site 
(across Wesley Acres Road) is Rambling Rose Nursey (agricultural use). Land use within 500 m of the Site 
consists of rural residential, commercial (short term rentals, campgrounds, etc.), and agricultural activity.    
 
Based on existing adjacent upgradient and cross gradient land use, the downgradient land use (West 
Lake), and no significant historical development on the subject property, potential hydrogeological 
sources of groundwater contaminants are not expected.   
 
No existing groundwater users were identified downgradient of the subject property. Potential 
hydrogeological sources down gradient from the Site that may be susceptible to groundwater impacts 
would be West Lake. Impact to West Lake is not anticipated as a result of the proposed development. A 
neighbouring land use plan (within 500 m) is shown on Figure 3 in Appendix A.   

1.4 Planning Context  

As indicated above, the proposed development will consist of an Overnight Campground Development 
consisting of nine (9) camper residencies, a lodge, hospital, director’s cabin, indoor activity area, and flex 
area.  A net water taking of approximately 106,750 L/day (approximately 500 beds plus services) will be 
required to support the proposed Overnight Campground Development. The development is proposed to 
be serviced with communal well water supply (with potential storage) and two (2) large on-site sewage 
works treatment system.   

1.5 Provincial Policy Statement - Servicing Options Statement 

Referencing MECP Guideline D-5 Planning for Sewage and Water Services, the legislative authority for this 
guideline and associated procedures is mandated by the Ontario Environmental Protection Act, Ontario 
Water Resources Act and the Planning Act. It is consistent with the Provincial goal to manage growth and 
change to foster communities that are socially, economically, environmentally, and culturally healthy, and 
that make efficient use of land, new and existing infrastructure and public service facilities.  
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MECP Hydrogeological Technical Information Requirements for Land Development Applications (April 
1995). 
 
The MECP 'Policy on Planning for Sewage and Water Services' and Implementation Guideline for Policy 
Statement B7, 'Planning for Sewage and Water Services'. These documents support the Comprehensive 
Set of Policy Statements under Section 3 of the Planning Act, 1995. Municipalities or their equivalents are 
expected to investigate servicing options by means of a 'servicing options statement' in the absence of 
municipal wide sewage and water servicing plans that have been adopted in approved official plans.  
 
The Provincial Policy Statement indicates the requirements for servicing new developable areas, specifically 
Sections 1.6.4.2 to 1.6.4.4, which identify the preferred methods of servicing new developments. 

Included in Policy Statement B7 is a hierarchy of servicing preferences in the following order: 
a) Municipal services;  development on full municipal services be the preferred mode of servicing 
where there is sufficient uncommitted reserve capacity or where there is the capability for full 
municipal services to be expanded. 
b) Communal services; and in areas lacking full municipal services, communal sewage and water 
services be the preferred mode of servicing multiunit/lot development.  
c) Individual on-site private services. in areas lacking full municipal or communal services where 
development can be justified consistent with the Provincial Policy Statement, the use of individual 
on-site sewage and water services, may be considered subject to meeting environmental and 
public health requirements. 

 
Although, the preferred option would be to service the proposed lands by municipal sewage and water services 
via sanitary sewers and water mains, unfortunately, no municipal services are present in the area of the 
proposed development. Existing services in the local area (minimum 500 m radius), consist of private well 
water supply and individual private septic systems. We offer the following supporting information for on-
site private services (communal).  

 The potential for future connection to full municipal services is unlikely given the capital costs. 
Reviewing available documents, the Corporation of the County of Prince Edward has no future 
plans for municipal services in the study area.  

 
 Based on our understanding and review of potential development applications for the area which 

typically include land severance applications for single family residential development or 
residential campground/subdivision development, these typically require a hydrogeological 
assessment to address the requirements for individual on-site private services. Referencing the 
distance to the nearest known services (over 2km) and the low population density surrounding 
the Site, it is unlikely that the Site will be part of a long-term municipal servicing plan or growth 
management objective. 
 

 The subject property was previously considered to be vacant/agricultural, with cultivated fields 
occupying the eastern portion, a mix of cultivated fields and forests occupying the western 
peninsula, and rural recreational cabins located in the southern portion of the property along the 
West Lake shoreline. Looking at the property from an environmental perspective, Bloomfield 
Creek Wetlands (a provincially significant wetland area) are present northwest/west adjacent to 
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the subject property, unnamed creeks and associated wetlands are present northeast/east 
adjacent to the subject property, and the southern boundary of the subject property is the 
shoreline of West Lake. West Lake feeds into Lake Ontario, located approximately 4 kilometers 
west/southwest of the subject property. In addition to these surface water features, there is a 
man made pond present on the east side of the site access drive in the northern portion of the 
subject property. No significant Environmental Concerns or sources of potential contamination 
were identified during document review.  
 

 Groundwater is the major source of drinking water and individual onsite septic services for 
neighbouring properties, the groundwater is primarily sourced from the semi-confined limestone 
aquifer. The limestone bedrock is generally overlain by clay overburden ranging from 7.0 m to 
13.7 m in depth, with an average overburden thickness of approximately 9.7 m.  The limestone 
bedrock in the area of the site typically ranges from 7 – 13 m below grade, and topography at the 
subject property slope is rolling hills, with the high point of the property being at approximately 
the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 85 to 75 
masl) in all directions towards the surrounding wetlands and surface water bodies.  

 
 Other residential, multitenant residential, and commercial developments in the rural portion of 

the Corporation of the County of Prince Edward are facilitated with individual services or 
communal services. 

   
 Overnight Campground Development consisting of to nine (9) camper residencies, a lodge, 

hospital, director’s cabin, indoor activity area, and flex area. The proposed development will 
encompass an area of approximately 33.6 hectares.  
 

 Municipal Services Option - The proposed overnight campground development would be an ideal 
candidate for municipal services. Municipal services would provide a continuous water supply.  
Unfortunately, no municipal services are offered in the area of the subject property.  
 
Communal Services Option – A communal well and communal wastewater system is identified within 
the Provincial Policy Statement as an alternative to municipal servicing.  At present no known 
communal services are present in the vicinity of the proposed development or surrounding area (500 
metres). The proposed development is a standalone overnight campground complex development 
(residential land use). It is not part of a proposed subdivision or multi-lot development.  Based on 
the proposed development it is a candidate for communal water supply. 
 

 Existing residential, agricultural and commercial development in this particular area of Prince 
Edward County is currently utilized through individual on-site private services. The Corporation of 
the County of Prince Edward is lacking full municipal or communal services in the area of the 
subject property and based on the above conditions and our evaluation of available information, 
we believe that the proposed development is consistent with the Provincial Policy Statement and 
recommend the use of a communal on-site sewage and water services.    
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The Provincial Policy Statement allows for individual onsite sewage services and onsite water services for uses 
permitted in Section 1.1.4.1 provided that the onsite activities are suited for the long-term provision of such 
services.  Water service, from groundwater well(s) must be shown to be safe and sustainable.  On this basis, 
the following hydrogeological study was undertaken with reference to the MECP technical guideline in 
support of the proposed development. The following sections outline our study, field investigation work, 
and recommendations. 
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2.0 SPECIFIC HYDROGEOLOGICAL ISSUES RELATED TO THE PROPOSED DEVELOPMENT AND 
PROPOSED HYDROGEOLOGICAL SCOPE OF ASSESSMENT 

Based on review and evaluation of the existing services in the local area, development services options, 
and hydrogeological conditions, servicing to support the proposed development will be via a communal 
water well and communal septic services. 

2.1 Main Elements of the Proposed Development 

The main elements of the proposed development include: 
 Nine (9) Camper Residencies, 
 One (1) Lodge, 
 One (1) Hospital, 
 One (1) Director’s Cabin,  
 One (1) Indoor Activity Area, and 
 One (1) Flex Area. 
 Two (2) Staff Residences.  

 
The total anticipated site capacity for the development proposal is 106,750 L/day (approximately 500 beds 
plus services).  A Site Conceptual Plan rendering is shown in Appendix B. 
 
Section 8.2 Design Standards of the Ontario Building Code was referenced to determine the total required 
daily water taking for the proposed development including each proposed use.  The resulting  maximum 
water use is expected to be 106,750 litres/day. On this basis a Permit to Take Water would be required 
for the proposed development. 

2.2 Specific Hydrogeological Issues  

The specific hydrogeological issues identified and anticipated for the proposed development are as 
follows: 
 

 Address change in land use and zoning to support proposed development. 
 Address existing land use within a 500 m radius (upgradient and down gradient) from property 

boundary to determine whether there are potential off-site sources of impact present that may 
adversely impact upon the proposed development. 

 Address whether the proposed development will adversely impact upon groundwater recharge 
to the area.  

 Address whether adequate long term groundwater supply is available to support the proposed 
development without adversely impacting the existing neighbouring properties, local and regional 
groundwater supply, and local surface water courses. 

 Address whether the existing on site soils and groundwater quality is suitable to support private 
sewage system design for the proposed development without adversely impacting the 
groundwater and risk to existing and/or potential downgradient users and receptors.  (Conduct a 
Water Quality Impact Assessment). 

 Address whether the Site is suitable for sewage effluent disposal.  
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 Address the requirement regarding potential application for Permit To Take Water with the MECP.  
 
The MECP has the legislative responsibility for the management and protection of ground water and 
surface water resources in the Province of Ontario. This authority is provided under the Ontario Water 
Resources Act R.S.O. 1990, the Environmental Protection Act R.S.O. 1990 and the Environmental 
Assessment Act R.S.O. 1990.  

2.3 Proposed Scope of the Hydrogeological Assessment  

The proposed scope of work to address the specific issues identified in Section 2.2 above include the 
following tasks in support of the proposed development.  
 

 Initial meeting(s) with the proponent to understand the development proposal, potential 
concerns and discuss potential impacts to existing neighbouring receptors. 

 Conduct a desktop survey of existing available documentation regarding surficial and 
hydrogeological conditions in the local and regional area to consider whether the proposed 
development may be hydrogeologically suitable and whether local soil conditions are 
favourable for attenuation of sewage. 

 Conduct an initial pre-survey of neighbouring upgradient and downgradient properties to 
assess water taking aquifer(s), treatment systems in place, and address potential future 
water supply concerns potentially from the proposed development and also general 
communication with neighbours regarding the details of the proposed development. 

 Reviewing local geological and hydrogeological conditions within a 500 m radius of the 
property,  

 Review existing land use within 500 m radius to assess for potential impacts to the 
groundwater supply and whether these may adversely impact the proposed development. 

 Advance one (1) drilled well using a licensed well water contractor to facilitate water supply. 
 Conduct a 24-hour duration pumping test on the newly advanced test well to determine 

potential long-term yield of the water supply aquifer, asses potential water quality through 
sampling and analyses, potential for on-site and off-site interference of wells during 
pumping, future use and treatment purposes, and monitor existing neighbouring wells for 
potential positive response to determine whether the development may adversely impact 
existing neighbouring water supply wells. 

 
The on-site hydrogeological investigation was assessed through a 24-hour pumping test on one (1) 
recently drilled well. Water quantity was assessed on the basis of the pumping tests; water quality was 
assessed on the basis of chemical and bacteriological sample collection and analyses for water samples 
collected near the beginning and near the end of the 24-hour pumping test; and assessing potential 
interference through monitoring neighbouring and on-site wells.  

 
Based on the information obtained, groundwater data is presented regarding recommendations for 
the proposed development from a groundwater supply and sustainability perspective. 
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3.0 CONCEPTUAL SITE MODEL DEVELOPMENT - REGIONAL AND SITE PHYSIOGRAPHY AND 
GEOLOGICAL SETTING  

3.1 Topography, Surface Water and Drainage 

The Site is located along the northern slope of the West Lake watershed, a subsidiary of the larger 
Northeast Lake Ontario Shoreline watershed. West Lake is located south adjacent to the Site and Lake 
Ontario is located approximately 4 kilometers west/southwest of the Site.  

Topography of the site was assessed using online digital mapping, and site visits conducted in the winter 
of 2024.    Site topography can be generally described as rolling hills, with the high point of the property 
being at approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation 
generally 85 to 75 masl) radially towards the surrounding wetlands and surface water bodies.  Surface 
water at the site based on site topography would be likely be directed overland in all direction towards 
the neighbouring wetlands and surface water bodies.   

Bloomfield Creek Wetlands (a provincially significant wetland area) are present northwest/west adjacent 
to the subject property, unnamed creeks and associated wetlands are present northeast/east adjacent to 
the subject property, and the southern boundary of the subject property is the shoreline of West Lake. 
West Lake feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the subject 
property. In addition to these surface water features, there is a man made pond present on the east side 
of the site access drive in the northern portion of the subject property.  A copy of the topographic map is 
shown on Figure 5 in Appendix A. 
 
Attached in Appendix B is a concept drawing showing the proposed site alterations.  Site drainage is not 
anticipated to be significantly altered based on the proposed development.  

3.2 Geology and Soils  

3.2.1  Surficial Geology - Physiography 

The Ontario Department of Mines and Northern Affairs (MRD228), Physiography of the Eastern Portion 
of Southern Ontario, shows the subject property as being located in an area described as a mix of Sand 
Plains, Peat and Muck, and Drumlins. The Ontario Department of Mines and Northern Affairs (MRD128), 
Surficial geology of southern Ontario, shows the subject property as being in an area of mixed Coarse-
textured glaciolacustrine deposits, Coarse-textured glaciolacustrine deposits, and tills with organic 
deposits present in wetland areas.  
 
Overburden thickness recorded in the on-site well records identified clay to approximately 2.4 mbgs, 
underlain by sand to approximately 7.0 mbgs, underlain by another clay lens to approximately 11.9 mbgs. 
Limestone bedrock was encountered at approximately 11.9 mbgs and the final thickness of the limestone 
bedrock was not encountered during well drilling to a depth of 18.3 mbgs.  

3.2.2  Bedrock Geology 

Referencing the Ministry of Northern Development and Mines (Map 2544), Bedrock Geology of Ontario 
(Southern Sheet), bedrock geology in the study area consists of a strategraphic sequence of Paleozoic, 
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Middle Ordovician age predominantly limestone bedrock, of the Ottawa Group, Simcoe Group and 
Shadow Lake Formation. 
 
According to Ontario Geological Survey Aggregate Resources inventory for prince Edward county, 
excluding two small inliers, a Precambrian (granitic) inlier and an Ordovician aged Bobcaygeon Formation 
inlier, the oldest Paleozoic unit in the area is the Verulam Formation. The Verulam Formation consists of 
interbedded limestones and shales and has an upper and lower member. The lower member, ranging 
from 23 to 68 m in thickness, consists of interbedded dark grey to grey, fossiliferous, fine- to coarse-
grained limestone and green shale. The upper member is a medium- to coarse-grained, buff to tan 
coloured, cross-bedded, bioclastic limestone, ranging from 2 to 9 m in thickness. The upper member is 
not widely present in the study area. 
 
Well records did not indicate the thickness of the limestone sedimentary sequence in the area in wells 
extending to approximately 21 metres deep.  Well records indicate that groundwater is present in the 
limestone bedrock formations with the limestone bedrock utilized as the predominant water supply 
aquifer in the study area.   

3.3 MECP Water Well Records – 1000 m radius 

ASC Environmental reviewed water well records obtained from MECP Water Well Records database.  Six 
(6) water well records were available for review within 1000 m of the Site.  The majority of the wells were 
drilled for domestic water supply purposes, four (4) wells were reported as being completed in the 
limestone bedrock aquifer, while one (1) well was completed in an overburden gravel lens, and one (1) 
well was reported as being dry. Based on review of the MECP well records, conclusions can be drawn 
regarding subsurface conditions in the local area.   
 
Reviewing the well logs from the local area, the limestone bedrock is generally overlain by clay overburden 
ranging from 7.0 m to 13.7 m in depth, with an average overburden thickness of approximately 9.7 m.  
The limestone bedrock in the area of the site typically ranges from 7 – 13 m below grade. The reviewed 
well records did not indicate the thickness of the limestone unit, nor did they encounter an underlying 
unit to a maximum investigated depth of approximately 20.7 metres below grade.  
 
The pumping tests conducted on local drilled wells showed pumping rates ranging from a minimum of 
13.7 litres/minute to 114 litres/minute. Clear/fresh water was reported in the majority of wells.  Fresh 
water was encountered at depths ranging from approximately 12.8 metres to approximately 20.4 metres 
below the ground surface in the limestone bedrock; the overburden well record encountered a water 
bearing gravel lens at 4.6 metres below the ground surface. Based on the well record information; water 
bearing zones are present in the middle Ordovician limestone bedrock. Static water levels typically varied 
from approximately 1 metre to approximately 8 metres below ground surface. 
 
Based on the site drilling well records, the leaky-confined Ordovician limestone is the predominant source 
for drinking water in the area. The majority of the wells are utilizing the upper limestone bedrock for 
domestic water supply source.   
 
Groundwater is stored and transmitted by the openings present along horizontal bedding planes 
(limestone bedrock) and vertical fractures or joints. The spacing of these openings, the size and the 
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interconnection between them is crucial to an adequate supply.  
 
The water well completed at the Site and finished in the limestone is expected to obtain water from fracture 
systems in the upper leaky-confined limestone aquifer. The water bearing limestone bedrock aquifer is 
moderately vulnerable to surface water influence due to overburden thickness consisting of sands and 
clays and potential fracturing of the bedrock.  
 
Recharge to the shallow unconfined limestone bedrock groundwater aquifer probably occurs with the 
vertical infiltration of water from near surface seasonal sources and precipitation. Recharge at the subject 
property would be in the form of precipitation. A potential permanent surface water supply source is West 
Lake, located south adjacent to the Site. The nearest discharge source is the West Lake as well as 
surrounding creeks and wetlands, located adjacent to the site and bordering the majority of the Site 
boundary. This West Lake watershed system flows into the Northeast Lake Ontario Shoreline watershed 
system, located approximately 4 kilometres west/southwest of the Site. 
 
In the bedrock environment, water flow within the aquifer(s) occurs through a complex network of 
fractures, joints or other discontinuities within the rock matrix. The bedrock system receives recharge 
where these fractures intersect the ground surface or shallow overburden flow system.  

The location of domestic water supply wells near the site are shown on Figure 2, and the MECP water 
well records are included in Appendix D.  



 
 

File : ASC-870 102r  Page 11 
Hydrogeological Study, and Servicing Options 
565 Wesley Acres Road, Bloomfield, ON              March 22, 2024 
 

 
ASC Environmental Inc. 

1305 Princess Street, 
Kingston, ON K7M 3E3 

Tel: (613) 634- 5596 

4.0 HYDROGEOLOGICAL ASSESSMENT  

Groundwater is part of the hydrologic cycle. It is dynamic, moving naturally through the subsurface 
environment and ultimately discharging at the surface.  An understanding of the natural movement of 
groundwater is important in undertaking an assessment of the potential effects of a proposed 
development.  

4.1 Water Balance Methodology 

The MECP Stormwater Planning and Design Manual (2003 – updated 2015) is used as a baseline reference 
document in the review of stormwater management applications for approval under Section 53 of the 
Ontario Water Resources Act as administered by the MECP. 
 
The manual offers a method to estimate the infiltration on the Site, based on a local infiltration factor “i”, 
which is applied to the available water surplus to determine the groundwater recharge forz a given area 
with pervious cover. The methodology considers factors such as the soil type, topography, and vegetation 
to arrive at the amount of water infiltrating into the ground. The remaining water surplus is considered 
runoff. 
 
Under the post-development conditions, the infiltration factor is recalculated to account for changes in 
soil types, vegetation, and topography after development, and the infiltration and runoff at the pervious 
land areas are recalculated. 
 
ASC understands from correspondence with the Client that, as of the preliminary designs available at the 
time of this report, the proposed stormwater management system will consist of drainage swales to direct 
stormwater away from high traffic areas of the Site, but will not have a stormwater collection system (i.e. 
all stormwater will reach the Site ground surface). On this basis, land after development is not anticipated 
to have any impermeable surfaces at this time. As the stormwater design has not yet been finalized, ASC 
assumed 10% of the property area will be impermeable post development (i.e. 3.36 Ha) to be 
conservative.   
 
The proposed maximum water taking has been determined to be 106,750 litres/day (see Section 1.4) for the 
development proposal.  Reference Canadian Historical Weather Data from the Point Petre weather station 
between 2013 and 2023, the local area receives on average 914 mm of precipitation per year.  The amount of 
infiltrating water available (minus evapotranspiration etc.) to the aquifer has been estimated at 250 mm/yr.   
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Therefore, the total amount of recharge water available to the proposed development, considering impervious 
structures is determined as follows: 
 
Table 1 - Water Balance 

Site Area 
(A) 

Impervious 
Area (A1) 

Annual 
Precipitation  

Annual 
Infiltrating 
Water 
Available (i) 

Recharge 
Water 
Available to 
Aquifer  

Maximum 
Water 
Taking  

Net Water Balance 
 

(hectares) (hectares) (mm/yr) (mm) (m3/yr) (m3/yr) (m3/yr) 
33.6 3.6 914 250 75,000 38,964 + 36,036 

 
Total Area (A) – 33.6 ha 
Impervious Area (A1) – 3.6 ha 
Infiltrating water (i) =  250 mm/yr 
 
Recharge Water Available to Aquifer =  
(A – A1) * i * 10,000 m2/ha * 1000 litres/m3 = 75,000,000 litres/yr. 
 
The water taking demand based on the proposed development has been established at 106,750 litres/day 
(38,963,750 litres/yr).   

 
Therefore, the net total average annual recharge to the shallow limestone aquifer within the site under probable 
post development conditions is 36,310 m3/year, resulting in a net positive water balance available for recharge 
and sufficient groundwater supply available in the aquifer to meet seasonal variability, peak demand and long-
term water taking for the proposed development.  
 
On this basis, the net reduction in water balance from the proposed water taking would not adversely impact 
upon recharge. It is recommended that stormwater management techniques including beneficial reuse be 
designed to enhance the estimated average annual rate of groundwater recharge for the site to maintain 
support of local groundwater levels. Stormwater management systems should also be designed to protect 
groundwater quality.    

4.2 Determination of Present and Future Water Taking Demand 

Based on the anticipated daily water requirements per person using the facilities, as per the Ontario 
Building Code Table 8.2.1.3. B, the long term maximum daily requirement is anticipated to be 106,750 
litres/day for the proposed development of the site.   
 
The quantity of groundwater available at the Site was investigated through a 24-hour pumping test (with 
recovery).  One well was advanced on the subject property in February 2024 by Jack Knox Well Drilling 
Ltd. (MECP Licensed Well Drillers - 3202) to assess water supply quantity, quality and potential 
interference with existing neighbouring water supply wells.  The locations of the well was determined by 
the Client. The test well location is shown on Figure 2 in Appendix A. 
 
The Ministry of Environment Conservation and Parks (MECP) Hydrogeological Technical Information 
Requirements for Land Development Applications (1995) was used for reference purposes to support 
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developing the water supply assessment program.  Procedure D-5-5 Technical Guideline for Private Wells: 
Water Supply Assessment (August 1996) was also referenced for guidance purposes.  

4.3 Construction and Development of New and Existing On-Site Water Wells 

One well was recently advanced by Knox Well Drilling (Licence #) in February 2024 for purposes of water 
supply assessment. The drilled well is proposed to be used as the water supply source for the proposed 
development. Well locations are shown on Figure 2 in Appendix A.  
 
Test well TW1 was drilled to approximately 18.3 metres depth, completed February 2, 2024. Well drillers 
reported encountering native clay to approximately 2.4 mbgs, underlain by sand to approximately 7.0 
mbgs, underlain by another clay lens to approximately 11.9 mbgs and terminating in limestone bedrock 
at a depth of approximately 18.3 mbgs. Water was reportedly encountered at 12.2 mbgs and 16.2 mbgs 
in the limestone bedrock.   
 
Test well TW1 was constructed according to O. Reg. 903, under the Ontario Water Resources Act, with 
0.159 m (6.25”) diameter steel casing extending to approximately 12.8 mbgs and the annular space sealed 
with cement grout. The height of the casing was approximately 0.6 metres above grade and therefore 
meets the requirements of O. Reg 903.  Visual observations during field work indicated that test well was 
constructed and maintained to prevent surface water and other foreign materials from entering the wells. 
 
No sources of potential contamination were evident during the site work on the subject property. We 
understand that water will be supplied using submersible pumps. Pump installation shall be undertaken 
in accordance with RRO 903 (Section 17). ASC understands based on Jack Knox Well Drilling and the 
information indicated on the well record that the pump be set at a depth of approximately 13.7 mbgs. 
ASC further understands that, should the intake be set at a depth greater than 13.7 mbgs, Jack Knox Well 
Drilling recommends the installation of a steel screen be installed from the bottom of the casing to the 
bottom of the well in order to protect the submersible pump and prevent cave in over the open hole 
portion of well construction.  
 
A one-hour pumping test (and recovery) was conducted by the well driller at a pumping rate of 37.9 lpm 
(10 gpm), indicating 0.49 metres of drawdown after 1 hour and achieving 100% recovery after 30 minutes.  
The well is identified with MECP tag # A383968.  
 
The test well record is attached in Appendix C.  

4.4 Neighbouring Wells  

Adjacent land use consists of predominantly vacant wetlands and surface water bodies. North of the Site 
(across Wesley Acres Road) is Rambling Rose Nursey (agricultural use). Land use within 500 m of the Site 
consists of rural residential, commercial (short term rentals, campgrounds, etc.), and agricultural activity.  
A pre-survey and post-pumping survey was taken from the sole neighboring participant in the study, Mr. 
Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest neighboring water 
user, located approximately 600 metres from the test well; and was monitored for due diligence purposes 
despite being considered of low potential for impact based on the distance from the test well and the 
properties being separated by a surface water body.  
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The purpose of the survey was to establish water taking aquifer(s), treatment systems in place, address 
potential future water supply concerns from the proposed development and, also general communication 
with neighbours regarding the details of the proposed development.  Figure 2 in Appendix A shows the 
location of the participating neighbour. 
 
Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre deep drilled well, 
presumed to be completed in limestone bedrock. Mr. Bucknell indicated he has never had an issue with 
water quantity, and the well has produced sufficient water to support individual domestic requirements 
as well as his commercial farming operations (rose nursery, cattle, etc.). Mr. Bucknell indicated that he 
regularly tests the quality of his water, and with the exception of the water being slightly hard, no other 
health or aesthetic related water concerns were noted. Mr. Bucknell indicated that he uses a reverse 
osmosis system to treat hardness.  
 
In addition to Mr. Bucknell’s well, ASC utilized two (2) on-site wells for monitoring locations. These 
included the historical drilled well servicing the recreational cabins, and a monitoring well which was 
recently installed for the purposes of a geotechnical study to support the proposed development.  
 
Neighbouring wells were monitored to assess potential interference impact during pumping tests for TW1 
(February 2024). Results are discussed in Section 4.5 below and a tabular summary of neighbouring 
drawdown and recovery results are presented in Appendix E. 

4.5 Pumping Tests and Recovery Data 

One pumping test (TW1) was designed to assess groundwater supply and interference potential at the 
Site.  The 24-hour pumping test (with recovery) was determined to be reasonable to assess the site 
hydrogeological conditions regarding long term water supply and potential adverse impacts to existing 
neighbouring stakeholders.  
 
Following completion of well construction by Jack Knox Well Drilling, and prior to conducting pumping 
tests, the test well was not disturbed for a period of approximately two weeks to allow the wells to recover 
from drilling activities. Submersible test well pumping equipment was supplied by Jack Knox Well Drilling 
and site access by the Client. 
   
The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing local 
weather data (Point Petre weather station), the region received approximately 14.7 mm of precipitation 
from February 1 to February 21. Based on the precipitation data, the location of the test well (highest 
point on the subject property topographically), the thickness of the overburden in the vicinity of the test 
well, and the composition of the overburden (two clay lenses), the pumping test was not conducted during 
a period of high groundwater recharge to the test well. Three (3) neighbouring wells, including two (2) 
water supply wells and one (1) monitoring well (See Section 4.4), were utilized for observation purposes 
during pumping tests to assess potential positive interference.  
 
The well was fully developed prior to the pumping test (see Section 4.2 above).  Prior to pumping, static 
water levels were measured and recorded, and a Solinst Levelogger was installed in the pumping test well; 
pre-set to record data at 1-minute intervals over the duration of the 24-hour pumping test, including 
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recovery. Test pumping rate was set at a p runout rate of 75 lpm for a period of 24 continuous hours to 
assess aquifer capacity and confirm potential long term water supply where storage may be required, 
resulting in maximum water taking of 106,000 litres per day; therefore, a Permit to Take Water was not 
required for the test however the filing of an EASR within the MECP Registry was required. The EASR was 
filed on February 20, 2024 and the registration number for the EASR was R-011-5270688883. In 
accordance with the requirements of the EASR, a Pumping Test Design Report can be made available by 
the Client upon request. Potential off-site impacts to adjacent water bodies or water users in the area as 
a result of the proposed taking were considered to be unlikely.  
 
Water was discharged during the pumping tests downgradient from the test well to eliminate potential 
artificial recharge.  Water level recovery was measured following pump shut down for a period of 24 hours 
or when 95% recovery was achieved.  The specific capacity of the well was calculated near the end of the 
pumping test.    
 
Neighbouring water supply wells were monitored prior to pumping tests, and during the pumping tests 
and recovery. No high yield well takings were identified within 500 metres of the site. 
 
No sources of current or past potential contamination were evident on site during the hydrogeological study.  
 
TW1 
The pumping test on test well TW1 was initiated on February 21, 2024 with a measured pumping rate of 
75 lpm.  Water levels were recorded at 1-minute intervals using the down well levelogger during pumping 
and recovery.  Water levels were also measured manually during the pumping test. Pumping was 
undertaken continuously for 24 hours resulting in a measured drawdown of 0.83 metres, approximately 
108,000 litres of water yielded from the limestone aquifer, and 95% recovery was attained approximately 
30 minutes (0.5 hours) following pump shutdown.  During pumping, steady state was identified after 
approximately 60 minutes indicating the limestone water supply aquifer is able to support the designed 
pumping rate.  Approximately ninety-three percent (93%) of initial water supply was available in the well 
following pump shutdown. Specific capacity calculated over the final 420 minutes (7 hours)- of pumping 
showed 7500 l/min/m. 
 
Reviewing the drawdown curves for the pumping test, the data indicate that TW1 pumping well reached 
equilibrium, with a maximum drawdown of approximately 0.83 meters, and approximately 11.5 m of well 
water supply available in the well following the pumping test.   
 
Drawdown and recovery data, and field analysis results are shown in Appendix E.  

 
Results of the pumping tests confirm that the limestone bedrock  aquifer is able to support pumping rates 
in the order of 75 lpm. Based on the pumping test results and favourable recovery time following 
prolonged continuous pumping of 24 hours, sufficient aquifer storage and demonstrated yield is available 
to supply the well to meet the demand for the proposed development; without adversely impacting upon 
neighbouring resident water supply. 
 
On the basis of the pumping test, the probable well yield determined is representative of the yields which 
the development are likely to obtain from the well in the long term.   
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We understand that water supply to the proposed development  will be using submersible pumps. Please 
refer to pump installations recommendations outlined in Section 4.3 above. Pump installation should be 
undertaken by a licensed well contractor in accordance with O. Reg 903. 

4.6 Neighbouring and On-site Observation Well Response to Pumping Tests 

The effects of interference were monitored during well development and pumping of existing nearby on-
site and neighbouring wells extending outward from the proposed development well a distance of 
approximately 100 m to 600 m.  
 
Neighbouring wells were monitored to assess potential interference impact from  pumping tests for TW1 
(February 2024), to determine whether local well supply would be negatively impacted from the proposed 
development.    
 
Prior to initiating pumping tests, neighbouring wells were monitored to measure initial static water levels.  
Some domestic wells were noted to have been in use prior to and during the  pumping tests, as evidenced 
by periodic measured well recovery during the pumping test, this is to be expected considering the 24-
hour duration of pumping and necessary water use by residents especially during early morning and 
evening (see results of individual neighbouring well water response in Appendix E). 
 
Test Well TW1 – February 21 and 22, 2024 
Positive response (interference drawdown) to pumping was not significant in neighbouring wells during 
the 24-hour pumping test for test well TW1. The neighboring well at 528 Wesley Acres Road was shown 
to have periods of drawdown and recovery prior to the completion of the pumping test, indicating 
sustained domestic use and no mutual well interference. Minor fluctuations were noted in on-site wells 
throughout the 24-hour pumping test for test well TW1. These fluctuations were less than 10 centimeters 
and were attributed to changes in barometric pressure and daily fluctuations, not mutual well 
interference.   
 
The measured interference during pumping is an appropriate estimation of the influence.   

4.7 Potentiometric Data 

Referencing available site plans received from the Client, the ground surface elevation in the area of test 
well TW1 is approximately 82 masl, and the ground surface elevation in the area of observation well OW1 
is approximately 77 masl. Referencing initial static levels from the pumping test of TW1, the groundwater 
elevations for TW1 and OW1 were estimated to be approximately 75.79 masl and 74.75 masl, respectively. 
The groundwater gradient between TW1 and OW1 was calculated to be approximately 0.005 (0.5%) to 
the southeast in the direction of West Lake. Note that Site topography can be generally described as rolling 
hills, with the high point of the property being at approximately the centroid of the property (proximal to 
TW1) and sloping downwards 10 – 15 metres (Elevation generally 85 to 75 masl) in all directions towards 
the surrounding wetlands and surface water bodies. On this basis, regional groundwater flow direction is 
expected to be radial relative to test well TW1.  
 
Referencing the geotechnical investigation for the property, the monitoring well proximal to TW1 has a 
ground surface elevation of 81.13 masl. The static water level on the day of the pumping test was 
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measured to be 0.59 mbgs, yielding a groundwater elevation of approximately 80.54 masl. The monitoring 
well was noted as being approximately 6.1 mbgs in depth, screened within the overburden material, and 
therefore not representative of the underlying semi-confined limestone bedrock aquifer.  

4.8 Determination of Aquifer Supply – Pumping Test Analyses 

At completion of the 24-hour pumping test, total water taking from the limestone bedrock aquifer at a rate 
of 75 lpm, approached 108,000 litres. The pumping test completed (TW1) represents approximately 101% 
of the maximum daily design requirement, without observing significant drawdown of well supply, and 
favourable recovery within 30 minutes of pump shutdown, indicating a low potential for aquifer mining. 
 
Test well pumping indicated the well reaching equilibrium conditions after approximately 60 minutes (1 
hour) of continuous pumping at a rate of 75 liters per minutes (~ 20 gallons per minute); 
 
Drawdown and recovery measurements obtained during the pumping test are presented in Appendix E. 
 
Values of transmissivity were calculated from the pumping data by the Theis method which assumes the bedrock 
aquifer is analogous to a homogeneous, confined, porous media aquifer of infinite horizontal extent1. Local 
water supply wells are predominantly located in the upper limestone bedrock formation and are likely to vary in 
drawdown due to the wells varying ability to interface with water bearing fractures.  

Recharge to the shallow unconfined limestone bedrock groundwater aquifer probably occurs with the vertical 
infiltration of water from near surface seasonal sources and precipitation. Recharge at the subject property 
would be in the form of precipitation.  Recognizing that the limestone  bedrock water bearing unit is not totally 
“confined” the Theis method sufficiently estimates aquifer parameters to assess site hydrogeological conditions.   

4.8.1  Pumping Test Analyses 

Bedrock hydrogeological values of transmissivity were calculated from the pumping data by the Jacob 
method, which assumes the heterogeneous limestone bedrock aquifer is analogous to a homogeneous, 
confined, porous media aquifer of infinite horizontal extent. Recognizing that the limestone bedrock 
water bearing unit is likely to exhibit semi-confining conditions, the Jacob method sufficiently estimates 
the aquifer parameters to assess well hydrogeological conditions.  
 
Hydraulic Conductivity (K) values calculated from the Jacob method ranged from 6.4 x 10-5 m/s to 1.9 x 
10-0 m/s and Transmissivity (T) values ranged from 4.09 x 10-4 m2/s to 1.2 x 101 m2/s.   The Theis method 
data are summarized on Table 1 in Appendix F.  The storativity (S) values shown on Table 1 in Appendix F 
were obtained from the Jacob method and ranged from 5.6 x 10-1 to 1.8 x 10-5.  Based on a typical 
storativity of 0.005 to 0.00005 for a fully confined aquifer, calculated storability values are indicative of 
the expected semi-confined condition. 
 

 
1 Applied Hydrogeology, Second Edition, Fetter C.W. 1980.  
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4.8.2  Predicted Potential Well Interference 

The Theis and Jacob solution (using test well data) was utilized to assess the effects on a “residential” well 
located r = 250 m radial distance (approximate minimum distance to subject property boundary from test 
well) from the pumping well TW1 when pumping at the expected daily design demand of Q = 106,750 
litres/day. For purposes of evaluating the water supply at the site average K, S and T (see Table 1 in 
Appendix F) were utilized and are summarized as follows: 
 

Hydraulic Conductivity (K) = 3.9 x 10-1 m/sec 
Storage Coefficient (S) = 1.6 x 10-1 
Transmissivity (T) = 2.5 x 100 m2/sec 

 
Using the Theis solution, one can estimate the drawdown at a distance “r” for a specified time period.  We 
have chosen, t = 20 years.   
  

Drawdown (s) = ୕

ସ஠୘
* W(u) 

 
Where the well function, W(u), can be estimated from known values, based on the following relationship: 

 u =  ௥
మୗ

ସ୘୲
 

 
r = distance from pumping well to neighbouring well 
 
Solving for u, after t = 20 years, and a radial distance r = 250 m (approximate minimum distance to subject 
property boundary from test well) and using the average aquifer parameters for T and S, results in a u = 
1.62 x 10-6 and a corresponding well function W(u) = 12.75.  Applying these results to the Theis solution 
as shown above, the calculation predicts that a drawdown of approximately 0.26 m would occur in the 
well of interest at a distance of 250 m, after pumping continuously for 20 years.  The Theis solution 
analyses, and input values are presented in Appendix F. 
 
The Jacob method was also utilized for comparison purposes and the data showed similar results following 
pumping for 20 years at a radial distance – r = 250 m.  The solution analyses, and input values are 
presented in Appendix F. 

4.8.3  Potential Long-Term Well Interference  

Based on the results from the drawdown curves of the 24-hour pumping test, showing drawdown of 
approximately 0.8 m during pumping; resulting available well supply drawdown remaining following 
pumping in the order of 11.5 m, and test well TW1 attaining equilibrium after approximately 60 minutes 
of pumping, demonstrates sufficient available drawdown in the test wells to support the proposed 
pumping conditions.   
 
Neighbouring observation wells showed no response during the pumping test, confirming a sustained 
yield sufficient to supply the proposed development without interference to neighbouring properties.   
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Furthermore, a favourable recovery rate was measured following the pumping test showing the 
hydrogeological ability of the supply aquifers to recover and meet the anticipated daily demand.   
 
Comparing the calculated and predicted drawdown of approximately 0.26 m at a radial distance of 250 
m, there is sufficient available drawdown in the site wells to support the proposed pumping conditions 
without creating adverse effects to neighbouring wells.  
 
Based on the calculated and predicted drawdown, existing neighbouring water supply wells accessing the 
limestone aquifer would not likely experience drawdown resulting from the proposed development, given 
the calculated assessment was for continuous pumping and clearly conservative; and the actual peak 
demand required by a neighbour accessing the same aquifer would be considerably less on a daily basis.  
 
The measured interference during pumping is an appropriate estimation of the potential influence. 
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5.0 GROUNDWATER QUALITY 

The test well was chlorinated prior to pumping. Residual chlorine was measured from the pump discharge 
during the pumping tests prior to sample collection using a Hach DR 900 Colorimeter (see Appendix F). 
Samples were collected following confirmation of chlorine residual (no longer present in groundwater).   
 
Water samples were collected from pumping test well TW1 after approximately 6 hours of pumping (in 
reference to D-5-5 criteria based on a typical 6-hour test), and in the last hour (23) near completion of the 
pumping test (in accordance with D-5-5).  This frequency was determined when developing the pumping 
test program to be reasonable for assessment of potential variations in water quality with continued long-
term use.  
 
During pumping tests, hourly field readings for conductivity, total dissolved solids, and pH.  These were 
measured from the discharge pipe using a Hanna HI 98130 Meter as a field screening quality control 
measure.   
 
Hourly field readings for turbidity were measured from the discharge pipe at the test well using a Hach 
DR 900 Colorimeter also. Field turbidity readings prior to groundwater sample collection is exercised as 
turbidity may be influenced by changes in conditions (i.e. temperature, pressure etc.) between the point 
of collection on site and sample receipt and analyses at the laboratory.  
 
Sterile sample vessels were numbered and recorded prior to sampling. Samples were collected by filling 
laboratory supplied bottles from the discharge pipe using sterile sampling practices.  Samples were recorded on 
chain of custody records, stored in a cooler with ice and transported directly to a CALA certified laboratory for 
chemical analyses with comparison to MECP Procedure D-5-5 and the Ontario Drinking Water Standards 
(ODWS). 

Following receipt of laboratory analyses results, field readings were compared to laboratory results; 
percent difference between laboratory results and field readings were generally +/- 7%. 

Results of analyses are presented in the following sections. 

5.1 On-Site Groundwater Quality 

Samples were collected following confirmation of chlorine residual no longer present in groundwater.  
Test well water samples were collected from pumping test well TW1 after approximately 6 hours of 
pumping (in reference to D-5-5 criteria based on a typical 6-hour test), and in the last hour (23) near 
completion of the pumping test (in accordance with D-5-5).   
 
Tabulated results with comparison to referenced criteria and laboratory analytical certificates are 
presented in Appendix G. 

5.1.1  Health Related Bacteriological Parameters 

Bacteriological chemical results from the test well did not detect E coli, total coliform or fecal coliform in 
the analyzed groundwater samples.  
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We recommend disinfection of test wells supplying drinking water to the development and installation of 
UV treatment (or similar) to ensure a bacteriological free water supply. Laboratory analytical certificates 
are attached in Appendix G. 

5.1.2  Health Related Chemical and Physical Parameters 

Nitrate and Nitrite concentrations were below laboratory detection in the samples from the test well.   

Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from test well 
TW1. Sodium concentrations were therefore interpreted to meet both health-related (20 mg/L) and 
aesthetic objectives (200 mg/L).  
 
Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, respectively. 
Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 NTU after 6 hours, and 
1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory result may have been subject to 
precipitate in the sample water during transport or handling to/by the laboratory, and the field result is likely 
representative of well water conditions. Where persistent turbidity levels are encountered installing a pre-filter 
and ultra violet light system to the drinking water system would be effective in managing turbidity.  
 

5.1.3 Common Aesthetic, Analytical and Indicator Parameters 

The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample analyses 
for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were measured at 282 
mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated concentrations of calcium, 
magnesium, and chlorides are present in water. Elevated concentrations of hardness and TDS may result 
in scale build-up and mineral deposits on hot water heaters and plumbing fixtures. Hard water can be 
readily treated through ion exchange water softening. 
 
Results of chemical analysis from the test well showed concentrations of the remaining tested parameters 
which met their respective aesthetic, analytical, or indicator parameters in groundwater samples collected 
from the test well.  
 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a long-term 
source of good quality groundwater for consumption purposes.  We recommend contracting a water 
quality professional to confirm treatment options.    
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6.0 GROUNDWATER UNDER DIRECT INFLUENCE OF SURFACE WATER (GUDI) 

When drinking water wells are constructed in close proximity to permanent surface water bodies (i.e. 
ponds, lakes, rivers, creeks etc.), the bedrock aquifer(s) may be vulnerable to surface water influence due 
to shallow overburden and fracturing of the bedrock providing connectivity between the surface water 
and the groundwater source.  
 
To determine whether the test well may be under direct influence from the adjacent Bloomfield Creek 
Wetlands and West Lake we reviewed the following data: 
 
1. On-site water well record 
2. The pumping test drawdown data,  
3. The water quality parameters measured in the field during pumping and;  
4. The laboratory bacteriological results.   
 
Referencing the well record, approximately 11.9 metres of overburden, including clay lenses, are present 
at the subject property which are likely capable of providing adequate protection to prevent potential 
infiltration of surface water influences to groundwater.  
 
Referencing well seating, the test well is located at approximately the highest point topographically on 
the property, and as a result radial flow is expected away from the well towards the wetlands, further 
protecting it from surface water influence.  
 
Field indicator parameters: temperature, turbidity, conductivity, and total dissolved solids, measured with 
a Hanna HI 98130 Meter, were observed to be consistent during the pumping test for test well TW1 and 
field indicator parameters generally varied less than 10% between hourly readings.    
 
E. Coli, Fecal Coliform, and TC were not detected in the groundwater samples collected from TW1. Nitrate 
and Nitrite concentrations were below the detectible limit in the groundwater samples collected from 
TW1.  
 
Drawdown data, based on an approximate well elevation of 82 masl and a static level of 7.75 metres 
below top of pipe at equilibrium, would indicate equilibrium was reached at a groundwater level of 
approximately 75 masl. Referencing the water level of West Lake (74 masl), the distance to the nearest 
surface water (200 metres depending in the direction of OW1), and the 0.5% gradient calculated in Section 
4.7; drawdown data would be consistent with radial flow from the test well towards the lake at a 0.5% 
gradient.  
 
Based on the depth of the wells, the depth of the overburden, the water quality, and results of the 
drawdown data; results of the study do not suggest potential connectivity with the down gradient 
adjacent water body.  
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7.0 SEWAGE SYSTEM ASSESSMENT 

7.1 Terrain Analyses 

Site topography can be generally described as rolling hills, with the high point of the property being at 
approximately the centroid of the property and sloping downwards 10 – 15 metres (Elevation generally 
85 to 75 masl) in all directions towards the surrounding wetlands and surface water bodies. 
 
The past land use for the subject property was considered to be vacant/agricultural, with cultivated fields 
occupying the eastern portion, a mix of cultivated fields and forests occupying the western peninsula, and 
rural recreational cabins located in the southern portion of the property along the West Lake shoreline. 
Limestone bedrock outcropping was not observed at the subject property, or within the general study 
area. Bloomfield Creek Wetlands (a provincially significant wetland area) are present northwest/west 
adjacent to the subject property, unnamed creeks and associated wetlands are present northeast/east 
adjacent to the subject property, and the southern boundary of the subject property is the shoreline of 
West Lake. West Lake feeds into Lake Ontario, located approximately 4 kilometers west/southwest of the 
subject property. In addition to these surface water features, there is a man made pond present on the 
east side of the site access drive in the northern portion of the subject property. Figure 2 shows the 
property layout.  A topographic plan is shown on Figure 5 in Appendix A. A concept drawing is shown in 
Appendix B.  
 
We understand that Groundwork Engineering is conducting a terrain and sewage assessment for the 
subject property and therefore a rigorous nitrate assessment is outside the scope of this hydrogeological 
study. 
 
Based on the results of groundwater sample analyses for nitrate and nitrite parameters we do not 
anticipate elevated concentrations at the downgradient boundary due to existing site groundwater 
quality. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The following summarizes the characterization of the hydrogeological conditions for the 
proposed development site located 565 Wesley Acres Road, Ontario: 
 

 The proposed development will include, but not be limited, to nine (9) camper residencies, a 
lodge, hospital, director’s cabin, indoor activity area, and flex area; occupying 33.6 hectares of the 
property.   
 

 The development is proposed to be serviced with private on-site well water supply (with 
supplemental storage) and two (2) large private on-site sewage works treatment systems.  Based 
on the maximum occupancy, resulting net daily water taking of approximately 106,750 L/day is 
anticipated for the proposed development. 
 

 Well water storage is anticipated to manage daily supply requirements.  
 

 Land use within 500 m of the Site consists of rural residential, commercial (short term rentals, 
campgrounds, etc.), and agricultural activity.     

 
 Existing residential, commercial and agricultural developments in this area of Prince Edward 

County currently utilize individual on-site private services. Existing services in the local area 
(minimum 500 m radius), consist of private well water supply and individual private septic 
systems. The Corporation of the County of Prince Edward is lacking municipal services and based 
on the above conditions and our evaluation of existing development in the local area, we believe 
that the proposed development is consistent with the Provincial Policy Statement and 
recommend the use of communal well water services and on-site sewage services.    

 
 Site topography can be generally described as rolling hills, with the high point of the property 

being at approximately the centroid of the property and sloping downwards 10 – 15 metres 
(Elevation generally 85 to 75 masl) in all directions towards the surrounding wetlands and surface 
water bodies. Bloomfield Creek Wetlands (a provincially significant wetland area) are present 
northwest/west adjacent to the subject property, unnamed creeks and associated wetlands are 
present northeast/east adjacent to the subject property, and the southern boundary of the 
subject property is the shoreline of West Lake. West Lake feeds into Lake Ontario, located 
approximately 4 kilometers west/southwest of the subject property. In addition to these surface 
water features, there is a man-made pond present on the east side of the site access drive in the 
northern portion of the subject property.  

 
 The on-site hydrogeological investigation was conducted to assess site groundwater supply 

conditions through a 24-hour pumping test on test well TW1. Water quantity was assessed on the 
basis of the pumping test; water quality was assessed on the basis of chemical and bacteriological 
sample collection and analyses for water  samples after approximately 6 hours of pumping and in 
the final hour of the pumping test; and potential interference was investigated through 
monitoring neighbouring and on-site wells. 
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 The pumping test for test well TW1 was conducted on February 21 and 22, 2024.  Referencing 

local weather data (Point Petre weather station), the region received approximately 14.7 mm of 
precipitation from February 1 to February 21. Based on the precipitation data, the location of the 
test well (highest point on the subject property topographically), the thickness of the overburden 
in the vicinity of the test well, and the composition of the overburden (two clay lenses), the 
pumping test was not conducted during a period of high groundwater recharge to the test well.  

 
 Reviewing the drawdown and recovery curves for the pumping test, the data indicate that TW1 

showed a maximum drawdown of approximately 0.83 m following 24 hours of pumping reaching 
equilibrium after approximately 60 minutes (1 hour) of continuous pumping at a rate of 75 liters 
per minutes (~ 20 gallons per minute); and over 11 metres (approximately 93%) of well water 
supply was available in the well following the 24-hour pumping test.  Recovery of the well to 95% 
was attained within 30 minutes (half an hour).  

 
 Results of the pumping tests confirm that the limestone bedrock aquifer is able to support a 

sustained pumping rate of 75 liters per minute. Based on the pumping test results and favourable 
recovery time following prolonged continuous pumping of 24 hours, sufficient aquifer storage and 
demonstrated yield is available to supply the well to meet the demand for the proposed 
development; without adversely impacting upon neighbouring resident water supply. 

 
 Results of interference monitoring of neighbouring wells generally did not show a positive 

response (interference drawdown) to pumping during the 24-hour pumping test. Neighbouring 
wells showed sufficient water supply storage remaining following the pumping test. 

 
The measured interference during pumping is an appropriate estimation of the anticipated 
influence for the proposed development.  

 
 Calculated long-term drawdown at 20 years of continuous pumping at 106,750 L/day shows 

approximately 0.26 m at a radial distance of 250 m from test well TW1.  Therefore, based on the 
predicted drawdown analyses, adverse impact to existing neighbouring well water supply is not 
expected.  

 
 Water quality tests did not identify bacteriological concerns in the two (2) water samples collected 

from test well TW1 (after 6 hours and in the last hour of the test). 
 
We recommend disinfection (UV treatment or similar) to ensure a bacteriological free water 
supply. 

 
 Nitrate and Nitrite concentrations were below laboratory detection in the two (2) water samples 

from test well TW1.   
 

 Field turbidity results showed turbidity at 0 NTU at the time of collection for each sample, 
respectively. Laboratory test well turbidity results for Test Well TW1 showed a turbidity of 0.4 
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NTU after 6 hours, and 1.4 NTU in the final hour of pumping.   We are of the opinion that the laboratory 
result may have been subject to precipitate in the sample water during transport or handling to/by the 
laboratory, and the field result is likely representative of well water conditions. Where persistent turbidity 
levels are encountered installing a pre-filter and ultra violet light system to the drinking water 
system would be effective in managing turbidity.  
 

 Sodium concentrations ranging from 6.2 mg/L to 6.4 mg/L were detected in water samples from 
test well TW1. Sodium concentrations were therefore interpreted to meet both health-related 
(20 mg/L) and aesthetic objectives (200 mg/L).   

 

 The operational guideline for hardness is 80-100 mg/L and the ODWO level is 500 mg/L.  Sample 
analyses for TW1 identified hardness of 274 mg/L to 283 mg/L. Total Dissolved Solids (TDS) were 
measured at 282 mg/L to 287 mg/L. Hardness and TDS in water usually occur when elevated 
concentrations of calcium, magnesium, and chlorides are present in water. Elevated 
concentrations of hardness and TDS may result in scale build-up and mineral deposits on hot 
water heaters and plumbing fixtures. Hard water can be readily treated through ion exchange 
water softening.  

 
To ensure safe drinking water is provided to the site users, we recommend disinfection to ensure a 
long-term source of good quality groundwater for consumption purposes.  We recommend 
contracting a water quality professional to confirm treatment options. 

 
  A pre-survey and post-pumping survey was taken from the sole neighboring participant in the 

study, Mr. Tim Bucknell at 528 Wesley Acres Road. Mr. Tim Bucknell was identified as the closest 
neighboring water user, located approximately 600 metres from the test well; and was 
monitored for due diligence purposes despite being considered of low potential for impact 
based on the distance from the test well and the properties being separated by a surface water 
body. Results of the survey indicated 528 Wesley Acres Road had an approximately 13.4 metre 
deep drilled well, presumed to be completed in limestone bedrock. Mr. Bucknell indicated he 
has never had an issue with water quantity, and the well has produced sufficient water to 
support individual domestic requirements as well as his commercial farming operations (rose 
nursery, cattle, etc.). Mr. Bucknell indicated that he regularly tests the quality of his water, and 
with the exception of the water being slightly hard, no other health or aesthetic related water 
concerns were noted. Mr. Bucknell indicated that he uses a reverse osmosis system to treat 
hardness. 

 
 Based on an evaluation of the hydrogeological investigative work, it is evident that the down 

gradient reasonable use of groundwater is primarily for individual domestic consumption; and 
sewage management is through raised or in ground private leaching bed septic systems for the 
neighbouring properties.  This is not anticipated to change based on existing local site 
development and the Township of Stone Mills Official Plan.  

The scale of the proposed development makes it more challenging to support in ground/raised 
leaching beds for conventional large private services. Based on the proposed daily loading, the 
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site will require a large treatment system designed in accordance with MECP regulations, 
guidelines and Section 53 of the Ontario Water Resources Act (OWRA).  Preliminary sewage 
treatment plans for this site are being prepared by Groundwork Engineering Inc.  We understand 
the proposed treatment systems would likely include the following: 

 
4. In ground balancing and/or pre-treatment tanks 
5. Treatment system with in ground and above ground components (extended aeration or 

membrane bio-reactor) 
6. Nutrient removal system (recirculation and chemical ad-mixture) 
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9.0 STUDY LIMITATIONS 

ASC Environmental Inc. was retained by Groundwork Engineering (herein after referred to as 
‘Groundwork’) on behalf of Campfire Circle (herein after referred to as the ‘Client’) to undertake a 
hydrogeological investigation for the development proposal located at 565 Wesley Acres Road, 
Bloomfield, Ontario. 

The findings reported in this document are based on the tasks completed by ASC Environmental Inc. under 
the mutually agreed scope of work. Professional judgment, experience with similar investigations, and 
available data collected within the scope of work form the basis for this report. ASC Environmental Inc. 
has prepared this report using information understood to be factual and correct and shall not be 
responsible for conditions arising from information or facts that were inaccurate, concealed, or not fully 
disclosed at the time of investigation.  Therefore, ASC cannot be held responsible for environmental 
conditions at the Property that were not apparent from the available information. No investigation 
method can completely eliminate the possibility of obtaining partially imprecise or incomplete 
information; it can only reduce the possibility to an acceptable level. 

ASC Environmental Inc. makes no other representations whatsoever, including those concerning the legal 
significance of its findings, or as to other legal matters touched on in this report, including, but not limited 
to, ownership of any property, or the application of any law to the facts set forth herein. With respect to 
regulatory compliance issues, regulatory statutes are subject to interpretation and these interpretations 
may change over time.  

ASC Environmental Inc. is not able to represent that the site or adjoining lands contain no hazardous 
waste, oil, or other latent condition beyond that detected or observed. The possibility exists for hazardous 
substances to migrate through surface water, air, soil, or groundwater. The ability to accurately address 
the environmental risk associated with these media is beyond the scope of this assessment.  

This document has been prepared by ASC Environmental Inc. for the sole use of Groundwork Engineering 
and assignees to assess hydrogeological site conditions at the time of the study related to the subject site. 
Unauthorized reuse of this document for other purposes, or by any other party, or any reliance on or 
decisions to be made based on it, are the responsibility of the third parties. If additional parties require 
reliance on this report, written authorization from ASC Environmental Inc. will be required. Such reliance 
will only be provided by ASC Environmental Inc. following written authorization from the Client. ASC 
Environmental Inc. disclaims responsibility of consequential financial effects on transactions or property 
values, or requirements for follow-up actions and costs. No other warranties are implied or expressed.  

ASC Environmental Inc. will not be responsible for any consequential or indirect damages. ASC 
Environmental Inc. will only be liable for damages resulting from negligence of ASC Environmental Inc. ASC 
Environmental Inc. will not be liable for any losses or damage if the Client has failed, within a period of 
two years following the date upon which the claim is discovered (Claim Period), to commence legal 
proceedings against ASC Environmental Inc. to recover such losses or damage unless the laws of the 
jurisdiction which govern the Claim Period which is applicable to such claim provides that the application 
Claim Period is greater than two years and cannot be abridged by the contract between the Client and 
ASC Environmental Inc., in which case the Claim Period shall be deemed to be extended by the shortest 
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additional period which results in this provision being legally enforceable.  

We thank you for the opportunity to work with you on this project, and trust that this report meets your 
satisfaction.  
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APPENDIX D 
Neighbouring Water Wells – 1000 M Radius
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Table E1. Water Quality Field Measurements.

Test Well:
Project No.: Date:
Client:
Location:

Pumping Test 
Elapsed Time 

Odour Temperature pH Conductivity
Total 

Dissolved 
Solids

Turbidity Chlorine (Total)

(min) (°C) (µS) (ppm) NTU (mg/L)
1 Chlorine Odour - - - - - 750
3 Chlorine Odour - - - - - -
5 Chlorine Odour 9.60 8.64 534 266 0 <25

10 Chlorine Odour - - - - - -
20 Chlorine Odour - - - - - -
30 No Odour 9.70 8.56 532 266 0 >2.2
60 No Odour 9.40 8.49 525 261 0 1.0
90 No Odour 9.40 8.55 53 265 0 1.5

120 No Odour 9.40 8.53 519 256 0 0.2
150 No Odour 9.40 8.51 505 252 0 0.2
180 No Odour 9.60 8.50 516 256 0 0.3
210 No Odour 9.50 8.45 509 254 0 0.1
240 No Odour 9.60 8.47 507 253 0 0.0
270 No Odour 9.60 8.47 510 254 0 0.0
300 No Odour 9.50 8.46 504 252 0 0.0

330 No Odour 9.70 8.47 510 253 0 -

340 No Odour - - - - - 0.0

360 No Odour 9.40 8.43 510 254 0 -

390 No Odour 9.50 8.44 506 253 0 -
Notes

Recorded  By: T.C / T.A / J.B / J.K
565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Campfire Circle

Hanna HI 98130 Meter

Turbidity : Hach DR 900 Colorimeter

Field Analysis Equipment 

Chlorine : Hach DR 900 Colorimeter

Temp./pH/Cond./TDS :

Pump intake set at 14.02 metres below top of pipe.

ASC-870 21-Feb-24
Field Water Quality Analysis TW1



Table E1. Water Quality Field Measurements. (continued)

Test Well:

Project No.: Date:

Client:

Location:

Pumping Test Odour Temperature pH Conductivity Total Turbidity Chlorine (Total)
(min) (°C) (µS) (ppm) NTU (mg/L)
420 No Odour 9.70 8.49 503.00 252.00 0 -
450 No Odour 9.70 8.40 508.00 254.00 0 -
480 No Odour 9.70 8.42 506 253 0 -
510 No Odour 9.40 8.57 497 249 0 -
540 No Odour 9.50 8.50 505 252 0 -
570 No Odour 9.40 8.49 504 253 0 -
600 No Odour - - - - - -
630 No Odour 9.30 8.45 511 255 0 -
660 No Odour - - - - - -
690 No Odour 9.50 8.38 518 258 0 -
720 No Odour - - - - - -
750 No Odour 9.40 8.44 512 257 0 -
780 No Odour - - - - - -
810 No Odour 9.40 8.40 512 257 0 -
840 No Odour - - - - - -
870 No Odour 9.40 8.39 509 255 0 -
900 No Odour - - - - - -
930 No Odour 9.40 8.35 514 257 0 -
960 No Odour - - - - - -

Notes

Field Water Quality Analysis TW1
ASC-870 21-Feb-24 & 22-Feb-24

Groundwork Engineering Recorded  By: T.C / T.A / J.B / J.K

565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Pump intake set at 14.02 metres below top of pipe.
Field Analysis Equipment 
Chlorine : Hach DR 900 Colorimeter
Temp./pH/Cond./TDS : Hanna HI 98130 Meter
Turbidity : Hach DR 900 Colorimeter



Table E1. Water Quality Field Measurements. (continued)

Test Well:
Project No.: Date:
Client:
Location:

Pumping Test 
Elapsed Time 

Odour Temperature pH Conductivity
Total 

Dissolved 
Solids

Turbidity Chlorine (Total)

(min) (°C) (µS) (ppm) NTU (mg/L)
990 No Odour 9.30 8.34 514.00 257.00 0 -

1020 No Odour - - - - - -
1050 No Odour 9.30 8.34 515 258 0 -
1080 No Odour - - - - - -
1110 No Odour 9.40 8.33 515 258 0 -
1140 No Odour - - - - - -
1170 No Odour 9.40 8.33 516 257 0 -
1200 No Odour - - - - - -
1230 No Odour 9.40 8.36 518 259 0 -
1260 No Odour - - - - - -
1290 No Odour 9.40 8.41 513 257 0 -
1320 No Odour - - - - - -
1350 No Odour 9.50 8.34 518 259 0 -
1380 No Odour - - - - - -
1410 No Odour 9.70 8.30 518 259 0 -
1420 - - - - - - -
1440 - - - - - - -

Notes

Field Water Quality Analysis TW1
ASC-870 22-Feb-24
Groundwork Engineering Recorded  By: T.C / T.A / J.B / J.K
565 Wesley Acres Road, Bloomfield, ON

Started pumping  75 L/min at 9:00

Pump intake set at 14.02 metres below top of pipe.
Field Analysis Equipment 
Chlorine : Hach DR 900 Colorimeter
Temp./pH/Cond./TDS : Hanna HI 98130 Meter
Turbidity : Hach DR 900 Colorimeter



Table E2. Test Well drawdown during pumping test.

Test Well: TW1
Project No.: Date: 2024-02-21 to 2024-02-22

Client:

Location:
Pumping Rate (Q) Elapsed Time (ET) Well Level (WL) Drawdown (DD)

 (L/min) (min)  (m) (m)
75 0 6.92 0.00
75 1 7.48 0.56
75 3 7.56 0.64
75 5 7.60 0.68
75 10 7.65 0.73
75 20 7.69 0.77
75 30 7.70 0.78
75 60 7.72 0.80
75 90 7.75 0.83
75 120 7.74 0.82
75 240 7.75 0.83
75 480 7.73 0.81
75 720 7.76 0.84
75 840 7.77 0.85
75 1020 7.74 0.82
75 1140 7.75 0.83
75 1260 7.75 0.83
75 1380 7.75 0.83
75 1410 7.75 0.83
75 1440 7.75 0.83

TW1 (m) m3/day
∆s0-1min 0.56 Q0-1min 75.00 108.0

∆s1-10min 0.17 Q1-10min 75.00 108.0

∆s10-100min 0.09 Q10-100min 75.00 108.0

∆s100-1000min 0.003 Q100-1000min 75.00 108.0

∆s1000-10000min 0.00002 Q1000-10000min 75.00 108.0

m2/day m2/s
T0-1min 35.36 4.09E-04

T1-10min 115.99 1.34E-03

T10-100min 228.89 2.65E-03

T100-1000min 7152.83 8.28E-02

T1000-10000min 1072924.52 1.24E+01

Notes

1    

Q Volumetric Flow Rate Litres per Minute
T Gallon per MinuteCoefficient of Transmissivity 

Drawdown over one Log Cycle based on 
Trend Line 

565 Wesley Acres Road, Bloomfield, ON

Recorded  By: T.C / T.A / J.B / J.K

Pumping Test - Drawdown

ASC-870

Campfire Circle
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ASC-870, Campfire Circle, 565 Wesley Acres Road, Bloomfield, ON

Figure E1. TW1 Pumping Test Drawdown

Bottom of Well

Initial Static Reading

Top of Casing



Table E3. Observation well drawdown during pumping test.

TW1

2024-02-21 to 
2024-02-22

9 0 AM

WL WL DD ET WL WL DD ET
(ft) (m) (m) (min) (ft) (m) (m) (min)

7.382 2.250 0.000 8 30 0 6.234 1.900 0.000 8 57 0
7.349 2.240 -0.010 10 8 68 6.267 1.910 0.010 10 18 78
7.317 2.230 -0.020 11 8 128 6.267 1.910 0.010 11 16 136
7.317 2.230 -0.020 12 16 196 6.234 1.900 0.000 12 24 204
7.284 2.220 -0.030 13 7 247 6.234 1.900 0.000 13 16 256
7.284 2.220 -0.030 14 7 307 6.234 1.900 0.000 14 16 316
7.251 2.210 -0.040 15 5 365 6.201 1.890 -0.010 15 15 375

7.2182 2.2 -0.05 16 5 425 6.20109 1.89 -0.01 16 15 435

7.18539 2.19 -0.06 17 4 484 6.16828 1.88 -0.02 17 6 486
7.185 2.190 -0.060 20 12 672 6.201 1.890 -0.010 20 15 675
7.185 2.190 -0.060 22 42 822 6.267 1.910 0.010 22 45 825
7.153 2.180 -0.070 2 4 1024 6.168 1.880 -0.020 2 7 1027
7.087 2.160 -0.090 4 6 1146 6.135 1.870 -0.030 4 4 1144
7.087 2.160 -0.090 6 6 1266 6.135 1.870 -0.030 6 4 1264
7.054 2.150 -0.100 8 10 1390 6.135 1.870 -0.030 8 3 1383
7.054 2.150 -0.100 9 38 1478 6.103 1.860 -0.040 9 43 1483

WL WL DD ET
(ft) (m) (m) (min) Distance (m)

5.381 1.640 0.000 8 50 0 200
5.414 1.650 0.010 10 14 74 600
5.414 1.650 0.010 11 13 133 95
5.414 1.650 0.010 12 21 201
5.414 1.650 0.010 13 13 253
5.414 1.650 0.010 14 13 313
5.381 1.640 0.000 15 12 372
5.381 1.640 0.000 16 12 432
5.381 1.640 0.000 17 10 490
5.315 1.620 -0.020 9 51 1491

Test Well:

Time

Pumping Test - Drawdown

565 Wesley Acres Road (OW1)
Time

Date:
Project No.:

ASC-870

Campfire Circle
Location: 565 Wesley Acres Road, Bloomfield, ON

528 Wesley Acres Road (OW2)

Observation Well

528 Wesley Acres Road (OW2)
565 Wesley Acres Road (MW)

Client: Pumping start time

H:Min

565 Wesley Acres Road (MW)
Time
H:Min

H:Min
565 Wesley Acres Road (OW1)
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Figure E2. Pumping Test Influence on Neighbouring Wells
TW1 Pumping Test Zone of Influence 

565 Wesley Acres Road
(OW1)

528 Wesley Acres Road
(OW2)

565 Wesley Acres Road
(MW)



Table E4. Test well recovery after pumping test.

Pumping Test - Recovery Test Well:
Project No.: Date:
Client:

Location:

Elapsed 
Time 

Well Level (WL) Drawdown

(min)  (m) (m)

0 0 7.75 0.83
0 1 7.23 0.31
0 2 7.13 0.21
0 3 7.09 0.17
0 4 7.07 0.15
0 5 7.05 0.13
0 15 6.98 0.06
0 30 6.94 0.02

Campfire Circle

WL at 95% Recovery =

Pumping

565 Wesley Acres Road, Bloomfield, ON

ASC-870

Test Well

TW1
22-Feb-24

Recorded  By: T.C / T.A / J.B / J.K

6.96 m
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Figure E3. TW1 Recovery
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Appendix F - Table 1 - Theis Method Drawdown Assessment - t = 20 years pumping

Pumping Test 
Interval 

Transmissivity 
(T) m2/sec

Storage 
Coefficient (S)

Q1 -Theis 
Drawdowns 

(m)
Q1 - Jacob 

Drawdowns (m) Pumped well

 Screen 
length b 
(m)

Hydraulic 
Conductivity - K 
(m/sec)

s= Q*W(u)/4πT
s= ((2.3Q/4πT)* 

Log10(2.25Tt/Sr2))

0 - 1 min 0.000409213 0.559 0.682944175 0.674564426 TW1 6.4 6.39395E-05
1 - 10 min 0.001342498 0.170391 0.379962488 0.379440372 TW1 6.4 0.000209765
10 - 100 min 0.002649196 0.086346941 0.242915595 0.242681007 TW1 6.4 0.000413937
100 - 1000 min 0.082787386 0.002763102 0.015948012 0.015932285 TW1 6.4 0.012935529
1000 - 10000 min 12.41810784 1.84207E-05 0.000185664 0.00018547 TW1 6.4 1.94032935 Time conversions
Average 2.501059227 0.163703952 0.264391187 0.262560712 0.390790504 enter time here -> years 20

days seconds 1728000

Theis Time Daily Flow
r (m) t (sec) u W(u) Q1 (m3/sec) months to seconds 51840000

250 630720000 0.033841214 2.842432912 0.001235532 years to seconds 630720000
0.00314425 5.188121515

0.000807451 6.545235343 Flow rate conversion Q1
8.2683E-07 13.42846763 enter flow (Q) rate here in L/day -> 106,750
3.6748E-11 23.4497374 L/day to m^3/s 0.00123553

1.62151E-06 12.75495671



ASC Environmental Inc. 
1305 Princess Street, 

Kingston, ON K7M 3E3 
Tel: (613) 634- 5596 

APPENDIX G 
Groundwater Quality Results  



File: ASC-870
Campfire Circle
Hydrogeological Study
565 Wesley Acres Road, Bloomfield, Ontario

Project: ASC-870
Client: Campfire Circle
Location: 565 Wesley Acres Road, Bloomfield, ON

TW1-1 TW1-4
21-Feb-24 22-Feb-24

Total Coliform cfu/100mL 1 MOE E3407 0 0 0
E coli cfu/100mL 1 MOE E3407 0 0 0

Fecal Coliforms cfu/100mL 1 SM9222D 0 0 0
Background cfu/100mL 1 SM9222B <10 10

Heterotrophic Plate Count cfu/mL 10 SM9215D - -
Alkalinity(CaCO3) to pH4.5 mg/L 5 SM 2320B 205 218

pH @25°C pH Units SM 4500H 6.5-8.5 8.09 8.03
Conductivity @25°C µmho/cm 1 SM 2510B 545 554

TDS (Calc. from Cond.) mg/L Calc. 500 282 287
Colour TCU 2 SM2120C 5 <2 <2

Turbidity NTU 0.1 SM2130B 5 (1) 0.4 1.6
Fluoride mg/L 0.1 SM4110C 1.5 <0.1 <0.1
Chloride mg/L 0.5 SM4110C 250 18.5 15.3

Nitrite (N) mg/L 0.1 SM4110C 1 <0.05 <0.05
Nitrate (N) mg/L 0.1 SM4110C 10 <0.05 <0.05
Sulphate mg/L 1 SM4110C 500 61 58

Dissolved Organic Carbon mg/L 0.2 EPA 415.1 5 1.7 2.4
Total Organic Carbon mg/L 0.2 EPA 415.1 - -

Total Kjeldahl Nitrogen mg/L 0.1 E3199A.1 0.3 0.1
Ammonia (N)-Total mg/L 0.01 SM4500-NH3-H 0.06 0.05

Ammonia (N)-unionized mg/L 0.01 CALC - -
Phophorus (Total) mg/L 0.01 PE4500-S 0.02 0.01

Sulphide mg/L 0.01 SM4500-S2 <0.01 0.03
Phenolics mg/L 0.001 MOEE 3179 <0.001 <0.001

Tannins and Lignins mg/L 0.5 SM5500B <0.5 <0.5
Hardness (as CaCO3) mg/L 1 SM 3120 500 274 283

Calcium mg/L 0.02 SM 3120 See hardness 54.0 56.8
Iron mg/L 0.005 SM 3120 0.3 0.119 0.135

Magnesium mg/L 0.02 SM 3120 see hardness 33.7 34.3
Manganese mg/L 0.001 SM 3120 0.5 0.005 0.005
Potassium mg/L 0.1 SM 3120 1.6 1.6

Sodium mg/L 0.2 SM 3120 200 (20) 6.4 6.2
1
2 -

Notes
Indicates Ontario Drinking Water Quality Standard Exceedance (Health Related)
Not analyzed

Parameter Units M.D.L. Reference Method

Test Well Water Chemistry

Ontario Drinking Water 
Quality Standards

ASC Environmental



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G106891 REPORT No: 24-005015 - Rev. 0

Attention: Tanner Cook

Report To:

ASC Environmental

1305 Princess St.

Kingston, ON    K7M 3E3 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: ASC-870

Ground Water

2024-Feb-28

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Feb-22DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 2 2024-Feb-24Anions (Liquid) OTTAWA

AWILSON A-COL-01 SM 2120C 2 2024-Feb-23Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 2 2024-Feb-23Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 2 2024-Feb-22Coliforms - DC Media (Liquid) KINGSTON

VKASYAN C-OC-01 EPA 415.2 2 2024-Feb-26DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 2 2024-Feb-22Fecal Coliforms (Liquid) KINGSTON

BBURTCH HPC-001 SM 9215D 2 2024-Feb-22HPC MF (Liquid) KINGSTON

NHOGAN D-ICP-01 SM 3120B 2 2024-Feb-27ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 2 2024-Feb-28Ammonia & o-Phosphate (Liquid) KINGSTON

JMACINNES PHEN-01 MECP E3179 2 2024-Feb-23Phenols (Liquid) KINGSTON

EHINCH H2S-001 SM 4500-S2 2 2024-Feb-23Sulphide (Liquid) KINGSTON

EHINCH TAN-001 SM 5550 2 2024-Feb-23Tannins (Liquid) KINGSTON

KDIBBITS TPTKN-001 MECP E3516.2 2 2024-Feb-27TP & TKN (Liquid) KINGSTON

AWILSON A-TURB-01 SM 2130B 2 2024-Feb-23Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Total Coliform (DC Media) CFU/100mL 1 0 0

 E coli (DC Media) CFU/100mL 1 0 0

 Heterotrophic Plate Count CFU/1mL 10 <10 10

 Fecal Coliform CFU/100mL 1 0 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 205 218

 TDS (Calc. from Cond.) mg/L 3 282 287

 Conductivity @25°C uS/cm 1 545 554

 pH @25°C pH units - 8.09 8.03

 Colour TCU 2 <2 <2

 Turbidity NTU 0.1 0.4 1.6

 Fluoride mg/L 0.1 <0.1 <0.1

 Chloride mg/L 0.5 18.5 15.3

 Nitrate (N) mg/L 0.05 <0.05 <0.05

 Nitrite (N) mg/L 0.05 <0.05 <0.05

 Sulphate mg/L 1 61 58

 Phosphorus (Total) mg/L 0.01 0.02 0.01

 Total Kjeldahl Nitrogen mg/L 0.1 0.3 0.1

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.06 0.05

 Dissolved Organic Carbon mg/L 0.2 1.7 2.4

 Tannin & Lignin mg/L 0.5 <0.5 <0.5

 Sulphide mg/L 0.01 <0.01 0.03

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-005015 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  TW1-1 TW1-4

24-005015-1 24-005015-2

2024-02-21 2024-02-22

- -

 Phenolics mg/L 0.001 <0.001 <0.001

 Hardness (as CaCO3)
mg/L as 

CaCO3
0.02 274 283

 Calcium mg/L 0.02 54.0 56.8

 Iron mg/L 0.005 0.119 0.135

 Magnesium mg/L 0.02 33.7 34.3

 Manganese mg/L 0.001 0.005 0.005

 Potassium mg/L 0.1 1.6 1.6

 Sodium mg/L 0.2 6.4 6.2

Page 3 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.
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WATER DEMAND AND SEWER FLOW CALCULATIONS  

 

  



Functional Servicing Report 
Campfire Circle 

Bloomfield, Ontario  E 
August 19, 2026 

 

  

Building OBC Units
Rate 

(L/Unit/day)
Qty

Domestic 

Demand 

(L/day)

Sanitary 

Flow 

(L/day)

Irrigation 

(L/day)

Camper Residence 1 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 2 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 3 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 4 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 5 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 6 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 7 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 8 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Camper Residence 9 OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 32 4,921      4,921      

Summer Staff Res. OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 66 10,149    10,149    

Mature Staff Residence OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 10 1,538      1,538      

Flex OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 39 5,997      5,997      

Hospital - Staff OBC 8.2.1.3.-A.(2)(a)(i)* Beds 153.77 8 1,230      1,230      

Director's Cabin OBC 8.2.1.3.-A.(4)(b) Dwelling 1100 1 1,100      1,100      

Lodge (360 seats x  3 meals) OBC 8.2.1.3.-B.(11)(i) Meals 12 1080 12,960    12,960    

Indoor Activity Centre OBC 8.2.1.3.-B.(2)(a) Cap 8 200 1,600      1,600      

Pool - Building OBC 8.2.1.3.-B.(22)(a) Cap 40 75 3,000      3,000      

Pool - Make-Up Water O.Reg. 494/17 7.(13) Cap 15 75 1,125      

Pool - Operating Water Cap 35 75 2,625      

Arts & Music (Drama) OBC 8.2.1.3.-B.(2)(a) Cap 8 75 600         600         

Greenhouse - Gardeners OBC 8.2.1.3.-B.(2)(a) Cap 8 75 600         600         

Equestrian Centre - Riders OBC 8.2.1.3.-B.(2)(a) Cap 8 30 240         240         

Equestreian Centre - Horses
OMAFRA Factsheet #07-

023
Horse 42 10 420         

Greenhouse - Irrigation
OMAFRA Publication 

836
m

2 5.0 650 3,250        

Garden Quinte Conservation m
2 4.3 10,000 43,000      

Landscaping Quinte Conservation m
2 4.3 20,000 86,000      

Total 87,470    83,300    132,250    
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Report for Campfire Circle Camp 
 
August 12, 2025 
 
Introduction 
 
This report has been prepared based on information submitted by email regarding a 
new children’s camp to be located at 565 Wesley Acres Road.  The water system for 
this camp will fall under Ontario Regulation 170/03.  The purpose of this report is to give 
a high level design for a regulation-compliant water treatment system. 
 
Site Information 
 
Water will be supplied from a drilled well bearing well tag A383968.  The well record 
indicates a well depth of 60 feet (~19 m) and a well yield of 10 gpm (~38 L/min).  The 
engineering study of the well, however, indicates that it can support a pumping rate of 
75 L/min which is the number we will assume for well yield in this report. 
 
Calculations done by others anticipate a daily water demand of about 82 000 L. 
 
As this exceeds 50 000 L/day, the camp will require a permit to take water.  This is not 
included in the scope of our work to design the water pumping and treatment system, 
but we do want to remind people of the fact. 
 
The initial engineering report for the project done by ASC Environmental indicates that 
the well is not under the influence of surface water.  We are therefore designing the 
treatment system for a true groundwater well, not a GUDI well. 
 
Water Quality 
 
The report form ASC Environmental also included water quality information.  From that 
report, the following parameters returned noteworthy values: 
 
Turbidity 
 
Turbidity is a measure of the “cloudiness” of the water.  Turbidity is a concern because 
the materials that cause turbidity can interfere with disinfection efforts.  The operational 
limit for turbidity is 1 NTU.  The turbidity of this water was measured at 1.4 NTU. 
 
Hardness 
 

Telephone:  (613) 386-0550  Address:  388 Millhaven Road  

Toll-Free:  1-800-200-0865          P.O. Box 392 

Fax:   613-386-9889    Odessa, ON K0H 2H0 

Website: www.mwater.ca 

Email:  info@mwater.ca 

  



Water is considered hard when the hardness exceeds 100 mg/L.  This water was tested 
with a hardness of 283 mg/L.  A hardness of 300 to 400 mg/L is typical for the area. 
 
Treatment System Discussion 
 
For a facility like the camp, which has multiple buildings, Regulation 170/03 requires 
both primary and secondary disinfection. 
 
Primary disinfection exists to sterilize the water as it comes from the well.  This will be 
accomplished with ultra violet (UV) equipment. 
 
Secondary disinfection exists to keep the water sterile as it flows through underground 
piping among the buildings.  This will be accomplished with chlorination. 
 
The daily water use at the camp is estimated at about 82 000 L.  If water was used 
evenly over 24 hours, this would equate to a continuous flow of 57 L/min.  In reality, of 
course, water will not be used evenly and peak demand will sometimes exceed the 75 
L/min production rate of the well.  For this reason water will be treated ahead of time, 
stored in a cistern, and then distributed to the camp.  The cistern will provide a buffer 
capacity against times of high water use. 
 
Water System 
 
1.  A submersible pump will need to be installed in the well, connected to the treatment 
building with pipe and wire, and provided with an appropriate pressure system.  A 1 hp, 
230 V, 3 wire pump should be suitable for this purpose given the yield of the well and 
the required pumping rate to supply the system.  The pump will also be provided with 
run dry protection. 
 
2.  Primary disinfection will be provided by a pair of UV units that will be plumbed in 
parallel.  Each UV unit will have a capacity of 20 gpm (~75 L/min) so that the camp 
could operate on a single UV unit if necessary.  Under ordinary circumstances, each 
unit will treat half the water. 
 
The units will be NSF-certified and equipped with alarms, UV intensity sensors, and 
emergency solenoid shut off valves as required by the regulation.  Each unit will also be 
preceded by a pair of parallel 5 µm cartridge filters to exclude particles large enough to 
shelter bacteria from the UV light.  Each unit will be equipped with a surge protector as 
recommended by the manufacturer and will have a timer-activated blow off valve to 
periodically vent the UV chamber to help prevent overheating. 
 
3.  Secondary disinfection will be provided by chlorination.  Dosing will be triggered by a 
flow meter so that it will be proportional to the water flow.  Two chlorine pumps with an 
alternator panel will be used to provide redundancy.  A chlorine injection manifold will be 
employed so that the chlorine injection points can be cleaned easily and without having 
to shut down the entire water system. 



 
4.  The only aspect of the water chemistry that might interfere with disinfection efforts is 
the water hardness.  Over time, hard water scale can coat the inside of UV units and 
block the UV light as well as plug up chlorine injection points and block the injection of 
chlorine. 
 
It would be possible to install water softeners to remove the hardness.  Softening water 
on the scale of the camp would require sizeable softeners, however, which would 
increase the cost of the installation and space required.  The use of softener salt would 
also increase the ongoing operational costs.   
 
More importantly, however, softeners work on an ion-exchange principle.  Sodium is 
added to the water in proportion to the amount of hardness being removed.  Using 
water softeners at this site would result in the treated water having a sodium content 
above the limit permitted for regulated facilities like the camp.  Additional efforts, such 
as sign posting and/or the installation of reverse osmosis equipment, would then be 
needed to deal with the sodium. 
 
The easiest approach to dealing with hardness at this site would be to accept a slightly 
higher maintenance requirement where the licensed operators running the water system 
manually clean the UV units and chlorine injection points from time to time.  (We do this 
successfully at a large number of other regulated sites.) 
 
5.  After treatment, the water will be deposited in a cistern.  The cistern tank will be 
buried outside the water treatment building to prevent freezing.  Controls will be put in 
place so that the treatment system will automatically work to keep the cistern full. 
 
As mentioned previously, the purpose of the cistern is to provide a buffer supply of 
treated water against times of high water demand.  In the unlikely event of a problem 
with the treatment system, trucked municipal water could also be delivered to the cistern 
to keep the camp going until repairs could be made. 
 
Cisterns are available in many sizes.  We would recommend a cistern that represents 
about half the estimated daily water use for the camp. 
 
6.  Water will be supplied to the camp from the cistern by a pair of submersible pumps.  
The pumps will have variable speed controllers.  Pumps with these controllers maintain 
more even water pressure and use less electricity.  The pumps can also be set to 
alternate duty and to both come on to maintain water pressure during times of 
particularly high use.  Two smaller pumps are preferred to one larger pump to provide 
redundancy (and because a pump large enough to meet peak demand can struggle to 
go low enough when demand is minimal). 
 
7.  An engineering company will need to produce an engineering evaluation report 
(EER) when the system is complete.  The EER certifies that the system meets the 
requirements of the regulation and sets out a maintenance schedule for the equipment. 



 
Physical Requirements of the Water System 
 
The following are the physical requirements for the water system: 
 
Electrical 
 
Each of the three pumps (one well and two cistern) will require a dedicated 230 V circuit 
with a disconnect. 
 
The UV and chlorine equipment runs off a regular 120 V circuit.  Theoretically, the two 
UV units and the two chlorine pumps could all run off a single circuit.  In practice, it 
would be better to have more so that the entire treatment doesn’t shut down if a single 
breaker trips. 
 
Space 
 
With the exception of the pressure tank for the well pump, which sits on the floor, all the 
rest of the equipment mounts on the wall.  Most of it does not stick out very far off the 
wall, but it would be best to allow for at least one metre back from the wall so that a 
person could stand in front of the equipment to service it. 
 
In terms of liner wall space, the well pressure tank and controls will need about 1 m. 
Each UV unit (including prefilters) will need about 1.5 m.  The chlorination equipment 
will need about 2 m.  The cistern pump pressure systems and controls will also need 
about 2m.  In total, then, there is the requirement for about 6 or 7 m of linear wall space. 
 
Drainage 
 
The automatic blow offs for the UV units require a drain to receive the water being 
vented. 
 
Ongoing Operations Work 
 
In addition to setting out requirements for treatment equipment, Regulation 170/03 sets 
out requirements for ongoing maintenance and testing to ensure the system remains in 
proper working order.  This work must generally be done by a licensed drinking water 
operator.  The main components of this work are: 
 
A.  Verification that the water treatment equipment is working along with routine physical 
maintenance of the equipment.  Typically this must be done at least monthly. 
 
B.  Regular sampling and testing for microbiological and chemical parameters on set 
schedules.  Bacteria testing is normally required monthly while different chemical 
parameters are sampled on quarterly, annual, and five year schedules. 
 



C.  Record keeping and paperwork associated with items A and B as well as with an 
annual report and dealing with routine inspections by the Ministry of the Environment 
every few years. 
 
D.  Responding as required by the regulation if any sort of adverse event occurs.  An 
adverse event could be a bad sample result or an equipment failure.  (Obviously 
strenuous efforts are made to avoid adverse events.) 
 
E.  The items discussed above typically require the presence of a licensed operator only 
once per month.  An exception to this is the requirement to test the chlorine residual in 
the drinking water.  This is normally required at least every three days and, in practice, 
is often done daily. 
 
It is not economical to have a licensed operator come to the site very frequently just to 
do chlorine residual testing.  Automatic equipment does exist for this purpose but it can 
also be expensive to install and maintain.  Most facilities like the camp make use of the 
“supervised person” clause in the regulation for chlorine residual testing. 
 
Under this clause, a licensed operator can train one or (ideally) more people on how to 
do the simple chlorine test using an inexpensive hand held chlorine meter.  These 
supervised persons then do the tests and send (normally email) the results back to the 
licensed operator. 
 
MacLellan Water Treatment 
 
MacLellan Water is fully capable of doing a detailed design of the water system, 
including price estimates, and then installing the system. We also have licensed 
operators who already do operations work for more than 200 sites including some close 
to the camp.  We would be very happy to design, install, and operate this water system 
for you. 
 
Conclusion 
 
We hope that this report contains all the information you require.  Please do not hesitate 
to contact me with any questions. 
 
Sincerely, 
 
William Vander Wilp 
MacLellan Water Treatment and Pumps 
1-800-200-0865 x 24 
 



Functional Servicing Report 
Campfire Circle 

Bloomfield, Ontario  G 
August 19, 2026 

APPENDIX G: 
WASTEWATER SERVICING BRIEF 

 



   
 
 
 

 

 

GEOTECHNICAL ● CIVIL ● STORMWATER ● ONSITE WASTEWATER 

Unit 640, 654 Norris Court Kingston, ON  K7P 2R9 
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12 August, 2026 

 

Graham Potter, MASc, MBA, P.Eng., PMP 

Vice President 

Jewell Engineering Inc. 

1-71 Millenium Pkwy. 

Belleville, ON K8N 4Z5 

 

RE: Revised Wastewater Servicing Brief Campfire Circle – Prince Edward County – GW-

23003-16 

 

Dear Graham, 

 

Pursuant to your request, Groundwork Engineering Limited (GEL) has completed a wastewater 

review of the revised design for the proposed camp, Campfire Circle – Prince Edward County, at 

565 Wesley Acres Road, Bloomfield Ontario.  

 

The theoretical daily design sewage flow was determined using the building occupancy and type 

as defined in Part 8 of the Ontario Building Code. Our assessment has been completed using the 

drawing - Concept Site Plan – A014 – Revised February 4, 2026 by Teeple Architects Inc. Please 

see the attached Wastewater Servicing Brief. 

 

Should you require further information or have any questions, please do not hesitate to contact the 

undersigned. 

 

Sincerely, 

 
Martin Burger 

MEng., P.Eng. 

 

cc. via email Sean McGregor, Cope Group Inc. 

 

Attachments: 

Wastewater Servicing Brief 

ECA Application Preliminary Design Brief 
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CFC-PEC Wastewater Servicing Brief - Revised 

This Wastewater Servicing Brief is provided as an overview of the wastewater design flows and 

treatment options for the proposed development at 565 Wesley Acres Road, Bloomfield ON, K0K 1G0. 

The assessment has been completed using the drawing - Concept Site Plan – A012 – Revised January 

15, 2026 by Teeple Architects Inc. The proposed development Campfire Circle – PEC, is for a year-

round children’s camp. It will include thirteen (13) boarding house style residences with sleeping space 

for 180 campers and 223 staff, a lodge that will serve as the Site’s restaurant/cafeteria with three-

hundred and sixty (360) seats, several indoor activity spaces, a 2-bedroom director’s cabin, and a small 

hospital with eight (8) staff and five (5) patient beds. There is a combined total of five-hundred (415) bed 

spaces at the camp including the director’s cabin. 

 

The total theoretical daily design sewage flows (Q) for the proposed buildings at the site are calculated 

using the building use and occupancy type as per Part 8 of the Ontario Building Code (OBC). Occupancy 

of the facility will vary throughout the year with full or nearly full capacity anticipated in the summer 

period and half capacity or less anticipated in the winter months. 

 

The thirteen (13) residences are most accurately represented as Boarding Houses with meals and 

laundry facilities as per OBC 8.2.1.3.A.(2)(a)(i). The lodge is most accurately described as a Cafeteria 

with serving three-hundred and sixty (360) meals three (3) times per day per seat as per OBC 

8.2.1.3.B.(11)(i). The hospital is most accurately described as a Hospital Including Laundry Facilities as 

per OBC Table 8.2.1.3.B.(12)(a). The indoor activity spaces are most accurately described as an 

Assembly Hall with no food service as per OBC Table 8.2.1.3.B.(2)(a). The director’s cabin is most 

accurately described as a 2-bedroom residence as per OBC Table 8.2.1.3.A(2)(4)(b). The pool is most 

accurately described as a Swimming and Bathing Facility as per OBC Table 8.2.1.3.B.(23). 

 

Determination of total daily theoretical sewage flows for each of the buildings are outlined below. It is 

proposed that one (1) wastewater treatment system (WWTS) be utilized for the development.  

 

The flows generated by the lodge, indoor activity spaces, pool, and hospital are included in the 

residential flow as the they will not serve non campers. Most of the facility’s food preparation and dining 

space are located within the lodge with the exception of a kitchen in the director’s cabin and kitchenets 

containing microwaves in the staff residences. As such 19 000 L has been subtracted from the flows 

associated with the residential buildings and added to the lodge, activity spaces, and pool.  
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Buildings serviced by WWTS 1 

 

Camper Residence #1: 32 beds at 153.77L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #2: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #3: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #4: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #5: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #6: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #7: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #8: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Camper Residence #9: 32 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)        = 4 921 L/day 

Summer Staff Residence: 66 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i) = 10 149 L/day 

Mature Staff Residence: 10 beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)      = 1 518 L/day 

Hospital: 8 staff beds at 153.77 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)      = 1 230 L/day 

Flex: 39 beds at 151.8 L/day per bed as per OBC 8.2.1.3.A.(2)(a)(i)       = 5 997 L/day 

Directors Cabin: 2-bedroom residence 1100 L/day as per Table 8.2.1.3.A(2)(4)(b)      = 1 100 L/day 

Indoor Activity Space: 200 seats at 8 L/day per seat as per OBC 8.2.1.3.B.(2)(a)      = 1 600 L/day 

Drama Building: 75 seats at 8 L/day per seat as per OBC 8.2.1.3.B.(2)(a)                = 600 L/day 

Greenhouse: 75 seats at 8 L/day per seat as per OBC 8.2.1.3.B.(2)(a)                = 600 L/day 

Equestrian Stables: 30 seats at 8 L/day per seat as per OBC 8.2.1.3.B.(2)(a)            = 240 L/day 

Pool: 75 people at 40 L/day per person as per Table 8.2.1.3.B.(23)        = 3 000 L/day 

Lodge: 1080 meals per day at 12 L per meal as per OBC 8.2.1.3.B.(2)(a)                = 12 960 L/day 

                            Total: = 83 300 L/day 

 

One (1) wastewater treatment system is proposed to treat the total theoretical daily design sewage flow 

of 83 300 L. Wastewater treatment system 1 (WWTS 1) will treat all flows from the site. The lodge will 

require a grease separator to prevent cooking oils and greases from entering the treatment system.  

 

On November 14, 2023 Groundwork Engineering Limited (GEL) conducted a geotechnical investigation 

of the Site. A total of six (6) boreholes were completed and two percolation tests were performed as part 

of the geotechnical investigation. Percolation Test Site #2 (PTS 2) is located near the location of 

Proposed WWTS 1. The native soil at PTS 2 has an estimated T-time greater than 50 min/cm. The 

borehole depths ranged from 3.0 m to 6.1 m. None of the six (6) boreholes encountered bedrock. Given 

the depth to bedrock it is recommended that gravity sewers be used where possible to convey 

wastewater to limit the use of sanitary force mains. 

 

Sewage flows to WWTS 1 would be considered commercial in nature due to the lodge, indoor activity 

spaces, pool, and hospital.  
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An advanced treatment system consisting of a Moving Bed Bioreactor (MBBR) provided by Bergmann 

North America (BNA) and a Type A dispersal bed is proposed to maximize nutrient reduction and 

minimize the effluent dispersal bed area. The system has been designed to accommodate medications 

that will be present in the sewage from those campers being treated for cancer.  

 

To aid in the removal of residual medications from the wastewater the proposed treatment system is 

designed to have a combined tank capacity for the balancing and primary treatment phases of     

191,500 L. This will provide 2.3 days of retention time based on the theoretical daily sewage flow rate of 

83,300 L. Most oral cancer drugs have half life of less than 24 hours with some drugs having a half life of 

less than an hour. Based on a half life of 24 hours the balancing and primary treatment tanks will allow 

for a 79.7% reduction in residual medication. 

 

Given the land area available we recommend the use of a large subsurface dispersal bed over direct 

discharge of the effluent to West Lake. The operation and maintenance cost of a direct discharge system 

would be more than for a subsurface dispersal system. Due to existing soil conditions, the bed will need 

to be fully raised or fit to the topography to ensure the dispersal bed can function as required. The 

required sand area is 10 413 m2 for WWTS 1. The attached drawing Proposed Wastewater Treatment 

Systems C-101 identifies the proposed dispersal bed and treatment system location. 

 

West Lake is a shallow body of water with limited flushing capability. It is located adjacent to the Area of 

Concern of the Great Lakes that is affected by the Bay of Quinte Remedial Action Plan (BQRAP). This 

plan identifies that nutrient concentrations in the affected waters are elevated and imposes nutrient limits 

of 2.5 mg/L for nitrates (N) and 0.1 mg/L for total phosphorous (P) for effluent discharged to the affected 

water bodies. However, West Lake is not part of the BQRAP. 

 

Further study has been completed to review effluent nutrient attenuation and groundwater mounding to 

determine concentration levels at property boundaries. Attenuation calculations are provided in Appendix 

C. This analysis will use the more restrictive criteria of the BQRAP as a conservative approach. To meet 

the nutrient limits outlined in the BQRAP, nitrate removal of 90.5% and phosphorous removal of 98.2% 

will need to be provided by the wastewater treatment system. 

 

As the total theoretical daily design sewage flow is greater than 10 000 L the Ministry of Environment, 

Conservation and Parks (MECP) will be the regulatory approval authority for the wastewater system 

design. An application will be made to MECP for an Environmental Compliance Approval for private 

sewage works. Pre-consultation with District Staff has been completed. A preliminary design brief is 

attached. 
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Should there be any questions on any aspect of this submission, please do not hesitate to contact the 

undersigned. 

 

 

Sincerely, 

 
Martin Burger 

MEng., P.Eng. 
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Executive Summary 
 
This design brief is in support of an application for a new Environmental Compliance Approval 

(ECA) for the proposed Campfire Circle – Prince Edward County (Site) for sewage works for the 

collection, treatment and subsurface disposal of up to 83.30 cubic meters (m3) of combined 

domestic/commercial sewage flow per day.  

 

Campfire Circle – Prince Edward County (CFC-PEC) is a proposed 33.7-hectare (ha) year-round 

children’s camp consisting of thirteen (13) boarding house style residences with sleeping space for 

one-hundred and eighty (180) campers and two-hundred and twenty-three (223) staff, a lodge that 

will serve as the Site’s restaurant/cafeteria with three-hundred and sixty (360) seats, several indoor 

activity spaces, a 2-bedroom director’s cabin, and a small hospital with eight (8) staff and five (5) 

patient beds. There are a combined total of four-hundred and fifteen (415) bed spaces at the camp 

including the director’s cabin. 

 

The Site is currently unserviced. The proposed wastewater treatment system (WWTS) will consist 

of an advanced treatment system consisting of a Moving Bed Bioreactor (MBBR) provided by 

Bergmann North America (BNA) and a Type A dispersal bed. The MBBR treatment system is 

designed to provide direct discharge quality effluent that will be discharged via subsurface 

dispersal to reduce impacts on West Lake.  

 

The Site does not currently have an Environmental Compliance Approval (ECA) for sewage works.  

 

1.0  Introduction 
 

Groundwork Engineering Limited (GEL) was retained by Campfire Circle (CFC) to provide 

engineering services in order to support an Environmental Compliance Approval (ECA) Application 

for a new onsite wastewater treatment system.   

 

This brief, prepared by GEL on behalf of CFC, details the proposed wastewater treatment system. 

The proposed design will consist of a sanitary sewage network, an advanced treatment system 

consisting of a Moving Bed Bioreactor (MBBR) provided by Bergmann North America (BNA), and a 

Type A dispersal bed. The MBBR treatment system is designed to provide direct discharge quality 

effluent that will be discharged via subsurface dispersal to reduce impacts on West Lake. 

 

2.0  Site Overview 

 

CFC-PEC is a 33.7 ha proposed year-round children’s camp that will operate at full capacity from 

May to October and at a reduced capacity for the remainder of the year. It is located at 565 Wesley 

Acres Road, Bloomfield, Ontario and can be legally described as Part Lot 2 Concession 1 Military 

Tract Part Point M or Gibsons Point Part 1 47R7639; Ward 2 (Bloomfield/Hallowell), Prince Edward 

County.  
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The site is bordered by Wesley Acres Road and the Bloomfield Creek Wetland to the north, the 

Bloomfield Creek Wetland to the west, agricultural lands to the east, and West Lake to the south. 

There are no existing structures on the property. There are three (3) drilled wells on the property.  

 

The site does not currently have an Environmental Compliance Approval (ECA). A detailed 

description of the proposed wastewater treatment system components is provided in Section 4 of 

this brief.  

 

3.0   Theoretical Sewage Flows  
 

Theoretical sewage flows were calculated for the Lodge, Summer Staff Residence, Mature Staff 

Residence, nine (9) Camper Residences, Hospital, Pool Building, Drama Building, Indoor Activity 

Building, Equestrian Stables, Greenhouse, Directors Cabin, and Flex Building. The daily design 

sewage flow was calculated using Ontario Building Code (OBC) Table 8.2.1.3.A and OBC Table 

8.2.1.3.B.  

 

The only people using the non-residential buildings will be staying in the residential buildings on 

site. Therefore, to avoid duplication of wastewater flows and to more accurately determine the 

required pump chamber sizing the flow from the residential buildings is reduced from 200 L/day per 

bed to 153.77 L/day per bed. This reduction in residential flow is equivalent to subtracting      

19,000 L/day from the flows associated with the residential buildings and added 19,000 L/day to 

the lodge, activity spaces, and pool.  

  

3.1. Lodge 
 

The lodge is most accurately described as a Cafeteria with three-hundred and sixty (360) seats that 
serve three (3) meals per day per seat as per OBC 8.2.1.3.B.(11)(i).     
 
1080 meals @ 12 L/day per meal per day OBC 8.2.1.3.B.(11)(i).           = 12,960 L/day   

 

3.2. Summer Staff Residence  
 
The Summer Staff Residence is most accurately represented as a Boarding House with meal and 

laundry facilities as per OBC 8.2.1.3.A.(2)(a)(i). 

 

66 beds @ 153.77 L/day per bed OBC 8.2.1.3.B.(11)(i).            = 10,149 L/day   

 

3.3. Mature Staff Residence 
 
The Mature Staff Residence is most accurately represented as a Boarding House with meal and 

laundry facilities as per OBC 8.2.1.3.A.(2)(a)(i). 

 

10 beds @ 153.77 L/day per bed OBC 8.2.1.3.B.(11)(i).            = 1,538 L/day   
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3.4. Camper Residences 
 
The nine (9) Camper Residences are most accurately represented as Boarding Houses with meal 

and laundry facilities as per OBC 8.2.1.3.A.(2)(a)(i). 

 

9 Residences @ 32 beds each @ 153.77 L/day per bed OBC 8.2.1.3.B.(11)(i).     = 44,286 L/day   

 

3.5. Hospital 
 
The Hospital is most accurately represented as Boarding House with meal and laundry facilities as 

per OBC 8.2.1.3.A.(2)(a)(i) for the eight (8) staff bedrooms. The hospital also contains five (5) 

patient beds. However, the patient beds will only be used for campers that are receiving medication 

and as such will not contribute any additional flow to the site. 

 

8 beds @ 153.77 L/day per bed OBC 8.2.1.3.B.(11)(i).          = 1,230 L/day   

 

3.6. Pool Building 
 
The Pool Building is most accurately represented as a Swimming and Bathing Facility as per OBC 

Table 8.2.1.3.B.(23). 

 

75 people @ 40 L/day per person OBC 8.2.1.3.B.(23).              = 3,000 L/day   

 

3.7. Drama Building 
 
The Drama Building is most accurately represented as an Assembly Hall with no food service as 

per OBC Table 8.2.1.3.B.(2)(a). 

 

75 people @ 8 L/day per person OBC 8.2.1.3.B.(2)(a).                 = 600 L/day   

 

3.8. Indoor Activity Building 
 
The Indoor Activity Building is most accurately represented as an Assembly Hall with no food 

service as per OBC Table 8.2.1.3.B.(2)(a). 

 

200 people @ 8 L/day per person OBC 8.2.1.3.B.(2)(a).              = 1,600 L/day   
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3.9. Equestrian Stables 
 
The Equestrian Stables are most accurately represented as an Assembly Hall with no food service 

as per OBC Table 8.2.1.3.B.(2)(a). 

 

30 people @ 8 L/day per person OBC 8.2.1.3.B.(2)(a).                 = 240 L/day   

 

3.9. Greenhouse 
 
The Greenhouse is most accurately represented as an Assembly Hall with no food service as per 

OBC Table 8.2.1.3.B.(2)(a). 

 

75 people @ 8 L/day per person OBC 8.2.1.3.B.(2)(a).                 = 600 L/day   

 

3.10. Director’s Cabin 
 
The Director’s Cabin is most accurately described as a 2-bedroom residence as per OBC Table 

8.2.1.3.A(2)(4)(b). 

 

2-bedroom residence OBC 8.2.1.3.A(2)(4)(b).               = 1,100 L/day   

 

3.11. Flex Building 
 
The Flex Building is most accurately represented as a Boarding House with meal and laundry 

facilities as per OBC 8.2.1.3.A.(2)(a)(i). 

 

39 beds @ 153.77 L/day per bed OBC 8.2.1.3.B.(11)(i).          = 5,997 L/day   

 

 

       Total Daily Design Sewage Flow = 83,300 L/day 

 

 

*Volume is over 10,000 L/day and falls under the authority of Ministry of Environment, 

Conservation and Parks (MECP). This system shall be operated under an Environmental 

Compliance Approval (ECA) for Private Sewage Works.  
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4.0    Proposed Sewage Works 

 
 

A new Advanced Wastewater Treatment System is being proposed to service the entire site. The 

new sewage system will utilize new wastewater infrastructure as described in Section 4.1. The new 

wastewater infrastructure includes a gravity sanitary sewer pipe network, seven (7) pump 

chambers, forcemains, and a wastewater treatment system consisting of a Moving Bed Bioreactor 

(MBBR) provided by Bergmann North America (BNA), and a Type A dispersal bed. Proposed site 

plan drawings can be found in Appendix A. 

 

The proposed treatment system has a combined tank capacity for the balancing and primary 

treatment phases of 191,500 L. This will provide 2.3 days of retention time based on the theoretical 

daily sewage flow rate of 83,300 L. Most oral cancer drugs have half life of less than 24 hours with 

some drugs having a half life of less than an hour. Based on a half life of 24 hours the balancing 

and primary treatment tanks will provide for a 79.7% reduction in active medication. 

 

 4.1. Pump Chambers (PC1 to PC7) 
 

Seven (7) pump chambers of volumes ranging from 450 L to 8,000 L and a sanitary sewer network 

are proposed to convey wastewater to the advanced treatment system. 

 

Pump Chamber 1 (PC1) services a washroom building located in the southwest part of the 

property. PC1 has a working volume of 1,200 L and conveys wastewater via a 193 m long 50 mm 

diameter forcemain to Maintenance Hole 1 (MH1). MH1 discharges to Pump Chamber 2 (PC2). 

 

PC2 services the Summer Staff Residence, Mature Staff Residence, and four (4) Camper 

Residences and also receives flow from PC1. PC2 has a working volume of 7,200 L and conveys 

wastewater via a 270 m long 50 mm diameter forcemain to Pump Chamber 3 (PC3). 

 

PC3 services the Hospital and also receives flow from PC2 and Pump Chamber 5 (PC5). PC2 has 

a working volume of 8,000 L and conveys wastewater via a 270 m long 50 mm diameter forcemain 

to Maintenance Hole 8 (MH8). 

 

Pump Chamber 4 (PC4) services the Lodge, Drama Building, Pool Building, and three (3) Camper 

Residences. PC4 has a working volume of 6,000 L and conveys wastewater via a 95 m long        

50 mm diameter forcemain to Pump Chamber 7 (PC7). 

 

PC5 services the Director’s Cabin. PC5 has a working volume of 450 L and conveys wastewater 

via a 29 m long 50 mm diameter forcemain to PC3. 

 

Pump Chamber 6 (PC6) services the Flex Building, Greenhouse, and Equestrian Stables. PC6 has 

a working volume of 2,900 L and conveys wastewater via a 227 m long 50 mm diameter forcemain 

to MH8. 

 



  Project No. GW-23003-16 
 
 

Groundwork Engineering Limited  www.groundengineer.ca 
  

8 | P a g e  

PC7 services the indoor activity building and also receives flow from PC4. PC2 has a working 

volume of 7,200 L and conveys wastewater via a 108 m long 50 mm diameter forcemain to 

Maintenance Hole 7 (MH7). 

 

Pump chamber volume calculations, pump sizing calculations, and sanitary sewer calculations can 

be found in Appendix B. 

 

*All forcemains unless otherwise noted have a diameter of 50 mm. All pump chambers will be 

equipped with audible and visual warning alarms. 

 

4.2. Moving Bed Bioreactor (MBBR) 

 

Wastewater treatment will be provided by a BNA MBBR treatment system with the unit processes 

and tank specifications as follows; 

 

• An Influent Equalization unit consisting of two (2) single chamber precast concrete tanks 
with a total working volume of approximately 78,300 L with wastewater to flow via forcemain 
to the Primary Treatment and Sludge Storage Unit; 

• A Sludge Storage unit consisting of two (2) single chamber precast concrete tanks with a 
combined total working volume of approximately 76,900 L with wastewater to flow via 
gravity through the unit to the Primary Treatment Unit Primary Clarifier; 

• A Primary Clarifier consisting of one (1) single chamber precast tank with an approximate 
working volume of 36,300 L with primary effluent to flow via gravity through the clarifier to 
Secondary Treatment Unit- Bioreactor 1; 

• Bioreactor 1 MBBR consisting of one (1) single chamber precast tank with an approximate 
working volume of 30,200 L, equipped with fine bubble aeration diffusers and carrier media, 
with process water to flow via gravity to the Secondary Treatment Unit- Bioreactor 2; 

• Bioreactor 2 MBBR consisting of one (1) single chamber precast tank with an approximate 
working volume of 29,400 L, equipped with fine bubble aeration diffusers and carrier media, 
with some wastewater (process effluent recirculation) to be recirculated via forcemain to the 
Sludge Storage unit with supplemental carbon (primary) dosed into the recirculation line to 
ensure mixing in the primary treatment tanks; remainder of the process water to flow via 
gravity to the Secondary Treatment Unit- Secondary Clarifier; 

• A Secondary Clarifier consisting of one (1) single chamber precast tank with an 
approximate working volume of 14,100L equipped with three (3) specialized hoppers, scum 
skimmer system and three (3) sludge return pumps, such that scum and sludge (process 
effluent sludge return) are returned to the Sludge Storage unit and the secondary effluent to 
flow to the Tertiary Treatment Unit- Anoxic Bioreactor; 

• Anoxic Bioreactor consisting of one (1) single chamber precast tank with an approximate 
working volume of 17,100 L, equipped with carrier media, supplemental carbon (tertiary) 
dosing is flow paced based on the influent equalization pump operation and proportioned to 
limit residual nitrate; the carbon supplement is intermittently mixed in the reactor via (3) 
mixing pumps; with process water to flow via gravity to the Tertiary Treatment Unit- 
Bioreactor 3; 

• Bioreactor 3 MBBR consisting of the first chamber of one (1) precast dual chamber tank 

with an approximate working volume of 9,800 L; with fine bubble aeration diffusers and 

carrier media, with process water to flow via gravity to the Tertiary Treatment Unit- Floc 

Reactor; 
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• Floc Reactor phosphorous reduction system consisting of one (1) single chamber precast 
tank with an approximate working volume of 1,800L which eliminates phosphorous by 
chemical precipitation with Clariphos® rare earth coagulant, stored and dosed via pump 
from a vessel in the control shed, with process water to flow via gravity to the Tertiary 
Treatment Unit- Tertiary Clarifier;  

• Tertiary Clarifier consisting of the second chamber of Bioreactor 3 MBBR tank with a 
working capacity of 12,600 L; equipped with two (2) specialized hoppers, scum skimmer 
system and two (2) sludge return pumps, such that scum and sludge (process effluent 
sludge return) are returned to the Secondary Sludge Storage tank and the tertiary effluent 
to flow to the Intermediate Pump Tank; 

• Intermediate Pump Tank consisting of one (1) single chamber precast tank with an 

approximate working volume of 23,300L equipped with duplex effluent pumps and high-

level audio/visual alarm system discharging via forcemain to a Tertiary Filtration system; 

• A Tertiary Filtration system housed in a control shed consisting of an Enhanced (tertiary) 
phosphorus reduction and filtration system which further reduces phosphorus by chemical 
precipitation with Clariphos® rare earth coagulant, stored and dosed via pump from a 
vessel in the control shed which will discharge treated effluent to the Effluent Pump Tank; 
and 

• An Effluent Pump Tank consisting of one (1) precast single chamber tank with an 

approximate working volume of 23,300 L equipped with duplex effluent pumps and high-

level audio/visual alarm system discharging via forcemain to the Type A Dispersal Bed.  

 
Detailed design and specifications for the MBBR can be found in Appendix C. 

 

4.3. Type A Dispersal Bed (DB1) 
 

The proposed dispersal bed will consist of four (4) identical cells that will each treat 25% of the 

effluent. Each of the four (4) cells in the dispersal bed will consist of 16 runs of 25.5 m long 100 mm 

diameter perforated PVC pipe in a 424 m2 stone area (the combined stone area is 1,696 m2). The 

sand area will be combined for the bed and will have a total area of 10,902 m2.  

 

The main variables in the determination of the capacity of a dispersal bed are the percolation rate 

of the soils in which the pipes are laid and the daily sewage flow. The daily sewage flows are 

calculated using OBC tables 8.2.1.3.A.& 8.2.1.3.B. Two soil samples were tested for estimated 

percolation rate (T- time) with the T-time of the sample from the proposed dispersal bed location 

having a T-time of over 50 min/cm. 

 

The capacity of each dispersal bed is based on the size of the stone area and the sand area. The 

size of the stone area is determined as: 

 

A = Q/B (OBC 8.7.7.1. (6)(e)) 

       A = Area of stone in Type A dispersal bed 

       Q = Daily flow capacity 

       B = 50 if Q>3,000 L/day or 75 if Q<3,000 L/day 

 

When the percolation time of the native soils is more than 15 minutes the size of the sand area is 

determined as: 
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A = (QT)/400 (OBC 8.7.7.1.(5)(b)) 

       A = Area of sand in Type A dispersal bed 

       Q = Daily flow capacity 

       T = Percolation time of native soil 

 

 

 

Figure 1: Daily rated subsurface Type A dispersal bed capacities. 

 

Infiltration rates for the sanitary gravity pipe network were calculated based on 1.8 L/day/m of 

public sewer (Stevens-Schutzbach Method).  

 

There are 450 m of 100 mm diameter sanitary sewers and 67 m of 150 mm diameter sanitary 

sewers on the site which results in a total maximum infiltration rate of 931 L/day for the site during 

periods of high groundwater.  

 

Design details for the proposed wastewater treatment system can be found in the design drawings 

in Appendix A. Infiltration calculations can be found in the sanitary sewer calculation sheet in 

Appendix B. 

 

5.0 Effluent Attenuation 

 
Attenuation is used to reduce the concentration of Phosphorus and Nitrogen in effluent. Under O. 

Reg. 169/03: Ontario Drinking Water Quality Standards Nitrate (as nitrogen) in potable water 

should be less than 10 mg/L and under the Bay of Quinte Remedial Action Plan (BQRAP) the 

Nitrate (as nitrogen) concentration should be less than 2.5 mg/L and the Phosphorus concentration 

should be less than 0.1 mg/L. 

PROPOSED DISPERSAL BED (TYPICAL) 

 

LOADING - NATIVE SOIL: 

T-TIME >50 *Silty sand, trace clay 

 

A = AREA OF STONE OR SAND 

Q = DAILY DESIGN SEWAGE FLOW 

T = PERCOLATION TIME OF NATIVE SOIL 

B = 50 if Q>3,000 L/day or 75 if Q<3,000 L/day 

 

STONE AREA 

A = 1,696 m2 → Q/B → 83,300/50 = 1,666 m2 (REQ’D) 

 

SAND AREA 

A = 10,902 m2 → QT/400 → (83,300*50)/400 = 10,412.5 m2 (REQ’D)  
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5.1. Phosphorus 

 
Prediction of Contaminant Attenuation (Ministry of Environment Design Guidelines for Sewage 

Works 2008, Chapter 22 – Section 22.5.8) 

 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS ×  VS

VT
 

VA = Annual attenuation volume [m3] 

AD = Attenuation Area 1 [m2] 

VT = Total volume of water [m3] 

VS = Annual sewage Volume [m3] 

CPB = Concentration at property boundary or water course [mg/L] 

Cs = Concentration in sewage [mg/L] 

k = 0.25m [SI] 

 

Type A dispersal bed servicing a maximum theoretical daily design sewage flow of 83,300 L/day in 

the summer and 41,650 L/day in the winter. 

 

Calculation: 

 

VA = 11,380m3   Attenuation Volume. 

AD = 45,520m2  Attenuation Area WWTS 1 (See attached drawing) 

VT = 33,579m3 Total Volume of water based on 168-day summer and 197-day winter 

operational season. 

VS = 22,199m3 Annual sewage volume based on 168-day summer and 197-day winter 

operational season.  

CPB = 5.42mg/L Concentration after attenuation. 

Cs = 8.2mg/L  Typical Concentration of Phosphorus in Septic Tank Effluent as per Table 

1.2 Sharaf, Ahmed, On-Site Sewage Systems Ministry of Municipal Affairs 

and Housing. 2013. 

k = 0.25m [SI]   Assumes 250 mm annual attenuation precipitation rate. 

 
VA =  45,520m2 × 0.25m 

VA =  11,380m3 
 

VT =  11,380m3 + 22,199m3 

VT = 33,579m3 
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CPB =  
8.2mg/L ×  22,199m3

33,579m3
 

 
CPB =  5.42mg/L 

 
This assumes worst case with no phosphorus retention in sand and soils around the dispersal bed 

 

The annual phosphorus loading into wetland based is on a 168-day summer and 197-day winter 

operational season. 

 

Summer: 

Ploading = CPB x Daily Sewage Flow = 5.42 mg/L x 83,300 L/day = 0.451 Kg/day 

 

Winter: 

Ploading = CPB x Daily Sewage Flow = 5.42 mg/L x 41,650 L/day = 0.226 Kg/day 

 

0.451 Kg/day X 168 days/year + 0.226 Kg/day X 197 days/year = 120.29 Kg/year 

 

West Lake is not part of the Bay of Quinte Remedial Action Plan (BQRAP) but due to low flow 

turnover in West Lake it is assumed that concentration limits similar to the BQRAP would be 

required by MECP. 

 

A phosphorus concentration of 5.42 mg/L exceeds the maximum allowable phosphorus 

concentration in effluent entering a surface water body. Phosphorus concentration limits vary by 

water body; however, for water bodies affected by the BQRAP they are 0.1 mg/L or less. Achieving 

a phosphorus concentration after attenuation of 0.1 mg/L would require a pre-attenuation 

concentration of 0.15 mg/L or less. This would require a phosphorus reduction of 98.2% during 

treatment. 

 

5.2. Nitrate (as nitrogen) 

 
Prediction of Contaminant Attenuation (Ministry of Environment Design Guidelines for Sewage 

Works 2008, Chapter 22 – Section 22.5.8) 

 

VA =  AD × k 

VT =  VA + VS 

CPB =  
CS ×  VS

VT
 

VA = Annual attenuation volume [m3] 

AD = Attenuation Area 1 [m2] 

VT = Total volume of water [m3] 

VS = Annual sewage Volume [m3] 

CPB = Concentration at property boundary or water course [mg/L] 
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Cs = Concentration in sewage [mg/L] 

k = 0.25m [SI] 

 

Type A dispersal bed servicing a maximum theoretical daily design sewage flow of   83,300 L/day 

in the summer and 41,650 L/day in the winter. 

 

Calculation: 

 
VA = 11,380m3   Attenuation Volume. 
AD = 45,520m2  Attenuation Area WWTS 1 (See attached drawing) 
VT

 = 33,579m3 Total Volume of water based on 168-day summer and 197-day winter 
operational season. 

VS = 22,199m3 Annual sewage volume based on 168-day summer and 197-day winter 
operational season.  

CPB = 26.44mg/L Concentration after attenuation. 
Cs = 40mg/L  Typical Concentration of Nitrate in Septic Tank Effluent. 
k = 0.25m [SI]   Assumes 250mm annual attenuation precipitation rate. 

 
VA =  45,520m2 × 0.25m 

VA =  11,380m3 
 

VT =  11,380m3 + 22,199m3 

VT = 33,579m3 
 

CPB =  
40mg/L ×  22,199m3

33,579m3
 

 
CPB =  26.44mg/L 

 
This assumes worst case with no nitrogen retention in the sand and soils around the dispersal bed 

 

The annual nitrate loading into wetland based on a 168-day summer and 197-day winter 

operational season. 

 

Summer: 

Nloading = CPB x Daily Sewage Flow = 26.44 mg/L x 83,300 L/day = 2.20 Kg/day 

 

Winter: 

Nloading = CPB x Daily Sewage Flow = 26.44 mg/L x 41,650 L/day = 1.10 Kg/day 

 

2.20 Kg/day X 168 days/year + 1.10 Kg/day X 197 days/year = 586.3 Kg/year 

 

West Lake is not part of the BQRAP but due to low flow turnover in West Lake we are assuming 

that concentration limits similar to the BQRAP would be required by MECP. 

 

A nitrate concentration of 26.44 mg/L exceeds the BQRAP and MECP B7 Reasonable Use 

Guidelines limit of 2.5 mg/L or less for surface water. Achieving a nitrate concentration after 
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attenuation of 2.5 mg/L would require a pre-attenuation concentration of 3.78 mg/L or less. This 

would require a nitrate reduction of 90.5% during treatment. 

 

The attenuation area map can be found in Appendix D. 

 

6.0 Recommendations 

 

The proposed wastewater treatment system is designed to provide nitrate (as nitrogen) 
reduction of 90.5% and phosphorus reduction of 98.2%. This nutrient reduction combined 
with attenuation will result in a nitrate concentration of 2.5 mg/L or less and a phosphorus 
concentration of 0.1 mg/L or less at the wetland boundary meeting the effluent objectives 
outlined in the BQRAP and the MECP B7 Reasonable Use Guidelines. 
 
The proposed wastewater treatment system will also provide Total Suspended Solids 
(TSS) reduction and Biochemical Oxygen Demand (BOD5) reduction resulting in TSS 
concentrations of 10 mg/L and BOD5 concentrations of 10 mg/L in the effluent as per 
MECP requirements. 
 
The proposed monitoring locations are the balancing/equalization tanks, the effluent pump 
tank, and three (3) monitoring wells installed below the dispersal between the garden and 
the wetland. 
 
It is recommended that Campfire Circle – Prince Edward County have an operation and 
maintenance manual produced for the proposed sewage works. This manual should 
include start up and shut down procedures. Maintenance procedures should include 
annual inspection of pump chambers, holding tanks, treatment units and system controls. 
Maintenance should also include cleaning of effluent filters, grease tank and measurement 
of the sludge depth in tanks. Pump out/removal of sludge is required when this depth 
reaches approximately 1/3 the total working height of the tanks. It is necessary to have an 
active maintenance agreement to service the Moving Bed Bioractor (MBBR) treatment 
units annually. 
 
The report recommendations are applicable only to the project described in the report.  
Any changes to the project will require review by Groundwork Engineering Limited to 
ensure compatibility with the recommendations contained in this brief.   
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We trust this brief provides sufficient information for your present purposes.  If you have 
any questions concerning this report or if we may be of further service to you, please do 
not hesitate to contact the undersigned. 
 
 
 
 
 
 
Report Prepared by:  ________________________________________ 
                Lucas McCallum, B. Eng., C. Tech. 
 

 

 

 

 

 
Report Reviewed by: ________________________________________ 
                      Martin Burger, M.Eng., P.Eng. 
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Statement of Qualifications and Limitations 
 

The attached Report has been prepared by Groundwork Engineering Limited (the Consultant) for 

the benefit of the Client in accordance with their Agreement. 

The information, data, recommendations and conclusions contained in the Report: 

1. is subject to the scope, schedule, and other constraints and limitations in the Agreement 

and the qualifications contained in the Report; 

2. represents the Consultant’s judgement in light of the limitations and industry standards for 

the preparation of similar reports; 

3. may be based on information provided to Consultant which has not been independently 

verified; 

4. has not been updated since the date of issuance of the Report and its accuracy is limited to 

the time and circumstances in which it was prepared; and 

5. must be read as a whole and sections should not be read out of context. 

 

The Consultant shall be entitled to rely upon the accuracy and completeness of information that 

was provided to it and has no obligation to update such information. Consultant accepts no 

responsibility for any events or circumstances that may have occurred since the date on which the 

Report was prepared. 

Any estimates or opinions regarding expected construction costs or construction schedule provided 

by Consultant represent Consultant’s judgement in light of its experience and the knowledge and 

information available to it at the time of preparation. The Consultant does not make any 

representations, with respect to such estimates or opinions, and accepts no responsibility for any 

loss or damage arising from them. Persons relying on such estimates or opinions do so at their 

own risk. 

Except as agreed to in writing by the Consultant and the Client; as required by-law; or to the extent 

used by governmental reviewing agencies for the purpose of obtaining permits or approvals, the 

Report and the Information may be used and relied upon only by the Client. 

The Consultant accepts no responsibility, to parties other than the Client who may obtain access to 

the Report or the information for any injury, loss or damage suffered by such parties arising from 

their use of, reliance upon, or decisions or actions based on the Report, except to the extent those 

parties have obtained the prior written consent of the Consultant to use and rely upon the Report 

and the information. Any injury, loss or damages arising from improper use of the Report shall be 

borne by the party making such use. 
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STRUCTURES TABLE
STRUCTURE TOG INV IN SIZE IN INV OUT SIZE OUT

MH1 79.59m W INV:77.55m
S INV:77.55m

SW INV:77.55m

100mm
100mm

E INV:77.53m  100mm

MH2 81.40m E INV:78.81m
S INV:78.81m

100mm
100mm

W INV:78.78m  100mm

MH3 82.14m E INV:79.92m
S INV:79.92m

100mm
100mm

W INV:79.89m  100mm

MH4 83.50m E INV:80.34m
S INV:80.36m

100mm
100mm

W INV:80.31m  100mm

MH5 83.32m NE INV:80.90m
S INV:80.92m

100mm
100mm

SW INV:80.87m  100mm

MH6 77.94m E INV:76.98m 100mm N INV:76.95m 100mm
MH7 84.75m NE INV:81.54m

NW INV:81.54m
W INV:81.51m

100mm
100mm
100mm

N INV:81.51m 150mm

MH8 81.50m W INV:80.55m
W INV:80.55m
S INV:80.55m

50mm FORCEMAIN
50mm FORCEMAIN

150mm

N INV:80.52m 150mm

PC1 76.79m S INV:76.10m 100mm N INV:76.10m 50mm FORCEMAIN
PC2 80.38m E INV:77.44m

W INV:76.98m
100mm
100mm

E INV:76.98m 50mm FORCEMAIN

PC3 81.80m W INV:80.80m
W INV:80.80m
S INV:80.88m

38mm FORCEMAIN
50mm FORCEMAIN

100mm

E INV:80.80m 50mm FORCEMAIN

PC4 83.60m E INV:79.51m
W INV:80.26m
S INV:80.50m

100mm
100mm
100mm

N INV:80.65m 50mm FORCEMAIN

PC5 80.97m W INV:79.97m 100mm S INV:79.97m 38mm FORCEMAIN
PC6 76.60m E INV:75.31m

N INV:75.35m
S INV:75.35m

100mm
100mm
100mm

E INV:75.35m 50mm FORCEMAIN

PC7 84.10m N INV:80.70m
W INV:80.70m

100mm
50mm FORCEMAIN

E INV:80.80m 50mm FORCEMAIN

NOTES:
- TOG ELEVATIONS BASED ON EXISTING

GROUND SURFACE.
- TOG ELEVATIONS TO BE UPDATED TO USE

PROPOSED SURFACE ONCE PROPOSED
GRADING PLAN IS COMPLETED.

2026/07/0608 REVISED PER JULY 2026 DRAWING

13

2026/08/1209 REVISED PER AUG 6, 2026 DRAWINGS

AutoCAD SHX Text
WELL

AutoCAD SHX Text
WELL

AutoCAD SHX Text
WELL

AutoCAD SHX Text
0.5%

AutoCAD SHX Text
0.5%

AutoCAD SHX Text
75

AutoCAD SHX Text
80

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
76

AutoCAD SHX Text
80

AutoCAD SHX Text
85

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
76

AutoCAD SHX Text
80

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
76

AutoCAD SHX Text
75

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
76

AutoCAD SHX Text
76

AutoCAD SHX Text
75

AutoCAD SHX Text
80

AutoCAD SHX Text
80

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
79

AutoCAD SHX Text
76

AutoCAD SHX Text
ST3 (DCB) RIM: 81.50

AutoCAD SHX Text
ST2 (CBMH) RIM: 81.80

AutoCAD SHX Text
ST1 (CBMH) RIM: 79.65

AutoCAD SHX Text
WETLAND

AutoCAD SHX Text
TREED SWAMP

AutoCAD SHX Text
WETLAND

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
ST6 (CB) RIM: 81.70

AutoCAD SHX Text
ST5 (CB) RIM: 81.31

AutoCAD SHX Text
ST4 (CBMH) RIM: 79.90

AutoCAD SHX Text
1A-1 UP INV: 77.50 DN INV: 76.35

AutoCAD SHX Text
1A-2 UP INV: 77.00 DN INV: 76.25

AutoCAD SHX Text
1A-3 UP INV: 76.23 DN INV: 76.03

AutoCAD SHX Text
1B-1 UP INV: 79.71 DN INV: 79.50

AutoCAD SHX Text
1B-2 UP INV: 77.86 DN INV: 76.50

AutoCAD SHX Text
1.1%

AutoCAD SHX Text
1.0%

AutoCAD SHX Text
1.2%

AutoCAD SHX Text
2-1 UP INV: 82.69 DN INV: 82.62

AutoCAD SHX Text
2-2 UP INV: 81.42 DN INV: 81.13

AutoCAD SHX Text
2-3 UP INV: 81.50 DN INV: 81.21

AutoCAD SHX Text
OUTLET A

AutoCAD SHX Text
LINE 6 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
LINE 5 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
LINE 4 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
LINE 3 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
LINE 2 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
LINE 1 UP INV: 74.82 DN INV: 74.82

AutoCAD SHX Text
ST7

AutoCAD SHX Text
ST8

AutoCAD SHX Text
OUTLET F

AutoCAD SHX Text
OUTLET E

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
P:\Projects\23000\23003 - Geotechnical Investigations and Inspections\23003-16 - 565 Wesley Acres Road-Jewell BSS\02 - Design\03 - Drawings\08 - For CAD release\GW-23003-16 - Wesley Acres (For CAD Release).dwg 8/12/2026 8:59 AM

AutoCAD SHX Text
N.T.S.

AutoCAD SHX Text
COMBINED STONE AREA = 1696m  216 RUNS OF 25.5m LONG 100mm  PERFORATED PVC PIPESPACED 1.0m C/C PER STONE AREA X 4 STONE AREAS

AutoCAD SHX Text
WWTS 1 ADVANCED TREATMENT SYSTEM S INV:80.10m

AutoCAD SHX Text
SITE

AutoCAD SHX Text
WEST LAKE

AutoCAD SHX Text
LAKE ONTARIO

AutoCAD SHX Text
N

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
W

AutoCAD SHX Text
EXISTING MONITORING WELL

AutoCAD SHX Text
TEST WELL 1

AutoCAD SHX Text
HISTORICAL WATER WELL SUPPLY LOCATION

AutoCAD SHX Text
PUMP CHAMBER 6 (PC6) 2900L E INV:75.31m N INV:75.35m S INV:75.35m

AutoCAD SHX Text
PUMP CHAMBER 4 (PC4) 6000L E INV:79.51m S INV:80.50m W INV:80.26m

AutoCAD SHX Text
PUMP CHAMBER 2 (PC2) 7200L W INV:76.98m E INV:77.44m

AutoCAD SHX Text
PUMP CHAMBER 3 (PC3) 8000L S INV:80.88m

AutoCAD SHX Text
PUMP CHAMBER 5 (PC5) 450 L

AutoCAD SHX Text
FAT, OIL, AND GREASE SEPARATOR

AutoCAD SHX Text
PUMP CHAMBER 1 (PC1) 1200L S INV:76.10m

AutoCAD SHX Text
54m 100mm SAN @ 2.0%

AutoCAD SHX Text
54m 100mm SAN @ 2.0%

AutoCAD SHX Text
67m 100mm SAN @ 2.0%

AutoCAD SHX Text
65m 100mm SAN @ 1.0%

AutoCAD SHX Text
54m 100mm SAN @ 1.0%

AutoCAD SHX Text
SAN MH1 W INV:77.55m S INV:77.55m E INV:77.52m

AutoCAD SHX Text
SAN MH3 E INV:79.92m S INV:79.92m W INV:79.89m

AutoCAD SHX Text
SAN MH2 E INV:78.81m S INV:78.81m W INV:78.78m

AutoCAD SHX Text
3m 100mm SAN @ 2.0%

AutoCAD SHX Text
26m 100mm SAN @ 2.0%

AutoCAD SHX Text
14m 150mm SAN @ 3.0%

AutoCAD SHX Text
SAN MH8 N INV:80.52m S INV:80.55m W INV:80.55m W INV:80.55m

AutoCAD SHX Text
54m 100mm SAN @ 1.0%

AutoCAD SHX Text
53m 100mm SAN @ 1.0%

AutoCAD SHX Text
80m 100mm SAN @ 1.0%

AutoCAD SHX Text
10m 100mm SAN @ 3.0%

AutoCAD SHX Text
SAN MH5 S INV:80.92m NE INV:80.90m SW INV:80.87m

AutoCAD SHX Text
SAN MH4 NE INV:80.34m S INV:80.36m W INV:80.31m

AutoCAD SHX Text
66m 100mm SAN @ 2.4%

AutoCAD SHX Text
69m 100mm SAN @ 1.0%

AutoCAD SHX Text
13m 100mm SAN @ 2.0%

AutoCAD SHX Text
SAN MH7 NE INV:81.54m NW INV:81.54m W INV:81.54m N INV:81.51m

AutoCAD SHX Text
19m 100mm SAN @ 4.0%

AutoCAD SHX Text
45m 100mm SAN @ 4.0%

AutoCAD SHX Text
WWTS 1 DISPERSAL BED SAND AREA = 10902m 2

AutoCAD SHX Text
193m LONG 50mm FORCEMAIN

AutoCAD SHX Text
270m LONG 50mm FORCEMAIN

AutoCAD SHX Text
29m LONG 38mm FORCEMAIN

AutoCAD SHX Text
227m LONG 50mm FORCEMAIN

AutoCAD SHX Text
270m LONG 50mm FORCEMAIN

AutoCAD SHX Text
95m LONG 50mm FORCEMAIN

AutoCAD SHX Text
22m 100mm SAN @ 3.0%

AutoCAD SHX Text
SAN MH6 E INV:76.98m N INV:76.95m

AutoCAD SHX Text
108m LONG 50mm  FORCEMAIN

AutoCAD SHX Text
PUMP CHAMBER 7 (PC4) 6000L E INV:80.70m N INV:80.70m

AutoCAD SHX Text
53m 150mm SAN @ 1.8%



NEW 6mm COAGULANT LINE

NEW 50mm AERATION

NEW 6mm CARBON LINE

NEW 50mm FORCEMAIN

NEW 50mm FORCEMAIN

MAX 400mm

0.30m

1.80m MIN

0.30m

0.15m MIN

D

SANITARY TYPICAL
TRENCH

PIPE INSULATION DETAIL

150mm MINIMUM

150mm MINIMUM

0.50m 1.00m

Client / Land Owner:

SHEET     of   

Project:

Project Number:

Drawing Number:

Drawing Title:

Checked By:

Drawn by:

Date:

Scale:

AUG 12, 2026

MB

LM

GW-23003-16

2 3

BLOOMFIELD ONTARIO

Description DateNo.

565 WESLEY ACRES ROAD

24"x36"   AS NOTED

LOCATION PLAN

REVISIONS

NOTES AND DETAILS

BENCHMARK:
DESCRIPTIONNo. ELEVATION

CAMPFIRE CIRCLE

XXX##. XXX.XX

C-102

LEGEND

NOTES:
1. SANITARY OUTLET INVERT IS ASSUMED TO BE 1.0m

BELOW FINISHED FLOOR ELEVATION (FFE)
2. SANITARY OUTLET FROM 2-STORY BUILDINGS IS

ASSUMED TO BE 1.0m BELOW UPPER FLOOR FFE.
3. MANHOLES TO BE AS PER OPSD 701.010.
4. ALL GRAVITY SEWER MAIN PIPE TO BE PVC SDR35.
5. ALL FORCEMAINS TO BE 150 PSI POLYETHYLENE.
6. ALL FORCEMAINS UNLESS OTHERWISE NOTED ARE

50mmØ.
7. ALL FORCEMAINS IF NOT SELF DRAINING TO BE

BURIED 1.5m DEEP, INSULATED, OR HEAT TRACED TO
PREVENT STANDING WATER FROM FREEZING.
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DISPERSAL BED STONE AREA AND PIPE DETAIL1

C-103
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GENERAL NOTES:

1. THE ORIGINAL TOPOGRAPHY AND GROUND ELEVATIONS, SERVICING AND SURVEY DATA SHOWN ON THIS PLAN ARE SUPPLIED FOR

INFORMATION PURPOSES ONLY.  IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY THE ACCURACY OF ALL

INFORMATION OBTAINED FROM THESE PLANS.  ALL DIMENSIONS AND INVERTS MUST BE VERIFIED PRIOR TO CONSTRUCTION. IF

THERE IS ANY DISCREPANCY THE CONTRACTOR IS TO NOTIFY THE ENGINEER PROMPTLY.

2. ALL ELEVATIONS PROVIDED ARE GEODETIC AND UTILIZE METRIC UNITS UNLESS OTHERWISE NOTED.

3. THE CONTRACTOR IS RESPONSIBLE FOR DETERMINING THE EXACT LOCATION, SIZE, MATERIAL AND ELEVATIONS OF ALL EXISTING

UTILITIES PRIOR TO COMMENCING CONSTRUCTION.  PROTECT AND ASSUME ALL RESPONSIBILITY FOR EXISTING UTILITIES

WHETHER OR NOT SHOWN ON THE DRAWINGS.  IF THERE ARE ANY DISCREPANCIES THE CONTRACTOR IS TO NOTIFY THE

ENGINEER PROMPTLY.  GAS, HYDRO, CABLE, TELEPHONE, OR ANY OTHER UTILITY THAT MAY EXIST ON SITE MUST BE LOCATED BY

ITS OWN UTILITIES AND VERIFIED.

4. ALL UNDERGROUND SERVICES, MATERIALS AND INSTALLATIONS TO BE IN ACCORDANCE WITH ONTARIO PROVINCIAL STANDARDS

AND SPECIFICATIONS UNLESS OTHERWISE STATED (OPSS).

5. ALL DISTURBED AREAS TO BE RESTORED TO ORIGINAL CONDITION OR BETTER UNLESS OTHERWISE SPECIFIED.  ANY GRASSED

AREAS DISTURBED ARE TO BE REINSTATED WITH MINIMUM 100mm TOP SOIL AND SEED.  ROAD CUTS TO BE REINSTATED WITH

TOPSOIL AND SEED.

6. THE CONTRACTOR IS RESPONSIBLE FOR ALL LAYOUT FOR CONSTRUCTION PURPOSES.

7. TREES DESIGNATED BY THE ENGINEER MUST BE PROTECTED AND MAINTAINED DURING CONSTRUCTION AS PER OPSD 220.010

8. CONTRACTOR TO OBTAIN AND PAY FOR ALL NECESSARY PERMITS FROM THE COUNTY, MUNICIPALITY AND/OR CONSERVATION

AUTHORITY PRIOR TO COMMENCING CONSTRUCTION.

9. EXCAVATE AND DISPOSE OF ALL EXCESS EXCAVATED  MATERIAL, SUCH AS ASPHALT, CURBING AND DEBRIS, OFF SITE TO THE

SATISFACTION OF THE ENGINEER OR THE COUNTY, MUNICIPALITY OR CONSERVATION AUTHORITY.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR ALL TRAFFIC CONTROL AND SAFETY MEASURES DURING THE CONSTRUCTION

PERIOD, INCLUDING THE SUPPLY, INSTALLATION, AND REMOVAL OF ALL NECESSARY SIGNAGE AND SPECIFICATIONS.

11. ALL DIMENSIONS AND INVERTS MUST BE VERIFIED BEFORE CONSTRUCTION, IF THERE IS ANY DISCREPANCY THE CONTRACTOR

MUST NOTIFY THE ENGINEER PROMPTLY.

12. CONTRACTOR TO PROVIDE SHOP DRAWINGS FOR ALL PROPOSED MATERIALS FOR REVIEW AND APPROVAL BY THE STAMPING

ENGINEER OR THEIR REPRESENTATIVE.

13. TOPSOIL TO BE STRIPPED.

14. GRANULAR 'A' AND GRANULAR 'B' TO BE COMPACTED TO 98% SPD UNLESS OTHERWISE STATED.

15. REINSTATE TRENCHES IN GRANULAR AREA WITH 150mm GRANULAR 'A' & 300mm GRANULAR 'B'.

16. BACKFILL TO AT LEAST 300mm ABOVE TOP OF PIPE WITH GRANULAR "A"

ENVIRONMENTAL

17. EROSION AND SEDIMENT CONTROLS SHALL BE INSTALLED PRIOR TO CONSTRUCTION AND MONITORED AND MAINTAINED BY THE

CONTRACTOR UNTIL COMPLETION. THE TEMPORARY SEDIMENT AND EROSION CONTROL MEASURES MUST BE REMOVED ONCE

THE SITE HAS BEEN STABILIZED AND SITE WORKS COMPLETED.

18. REGARDLESS OF SITE SPECIFIC ITEMS DETAILED ON THE PLANS, THE CONTRACTOR SHALL INSTALL EROSION CONTROL

MEASURES TO SUIT THE PROPOSED WORK METHODS TO CONTROL SEDIMENT FROM RUNNING OFF THE SITE OR INTO WATER

BEARING FEATURES PRIOR TO ANY DISTURBANCE.  FOLLOWING CONSTRUCTION, DISTURBED AREAS, AS WELL AS PROPOSED

GRASSED AND VEGETATED SURFACES SHALL BE REINSTATED..

19. IN THE EVENT THAT HUMAN REMAINS ARE ENCOUNTERED DURING CONSTRUCTION, THE MINISTRY OF CITIZENSHIP, CULTURE AND

RECREATION SHALL BE NOTIFIED IMMEDIATELY AND THE REGISTRAR OR DEPUTY REGISTRAR OF THE CEMETARIES REGULATION

UNIT OF THE MINISTRY OF CONSUMER AND COMMERCIAL RELATIONS (416) 362-8392, SHALL BE NOTIFIED IMMEDIATELY.

20. IN THE EVENT THAT BURIED ARCHEOLOGICAL REMAINS ARE FOUND DURING CONSTRUCTION ACTIVITIES, THE MINISTRY OF

CITIZENSHIP, CULTURE AND RECREATION SHALL BE NOTIFIED IMMEDIATELY.

21. WHILE UNDERTAKING CLEARING, DEMOLITION, EXCAVATION OR CONSTRUCTION THE OWNER AND THEIR CONTRACTORS SHALL BE

VIGILANT FOR THE POTENTIAL PRESENCE OF UNDERGROUND FUEL TANKS, CONTAMINATED SOIL OR GROUNDWATER, BURIED

WASTE OR ABANDONED WATER WELLS.  IF ANY OF THE ABOVE ARE ENCOUNTERED OR SUSPECTED, THE OWNER SHALL ENSURE

THAT:

21.1. ANY SOIL OR GROUNDWATER CONTAMINATION ENCOUNTERED IS REMEDIATED      TO APPLICABLE STANDARDS AS
DEFINED WITHIN O.REG OR AS REVISED;

21.2. ANY WASTES GENERATED BY SITE CLEAN-UPS ARE MANAGED IN ACCORDANCE WITH APPLICABLE LAWS AND STANDARDS;
21.3. ANY ABANDONED FUEL TANKS ENCOUNTERED ARE DECOMMISSIONED IN ACCORDANCE WITH APPLICABLE LAWS AND

STANDARDS;
21.4. ANY UNUSED WATER WELLS (DRILLED OR DUG) ARE PROPERLY ABANDONED IN      ACCORDANCE WITH ONTARIO

REGULATIONS 903 WELLS OR AS ADVISED;
21.5. IF IT APPEARS LIKELY THAT CONTAMINATION EXTENDS BEYOND THE BOUNDARIES OF THE SUBJECT PROPERTY, THE OWNER

NOTIFIES THE LOCAL OFFICE OF THE MINISTRY OF ENVIRONMENT. 
21.6. CONSTRUCTION WASTES ARE NOT TO BE BURIED WITHIN THE PROPERTY THAT IS THE SUBJECT OF THIS AGREEMENT, AND
21.7. THE OWNER AND THEIR CONTRACTORS REPORT ALL SPILLS TO THE MINISTRY OF THE ENVIRONMENT'S SPILLS ACTION

CENTRE (1-800-268-6060) AND TO THE MUNICIPALITY FORTHWITH.
SANITARY

22. EACH DISTRIBUTION BED TO BE SPLIT INTO TWO (2) CELLS.  FLOW TO BE SPLIT AND ALTERNATE BETWEEN CELLS USING AN

AUTOMATIC DISTRIBUTING VALVE ASSEMBLY.  AUTOMATIC DISTRIBUTING VALVE TO BE ORENCO MODEL: V6402A OR APPROVED

EQUIVALENT.

23. DISTRIBUTING VALVE TO BE LOCATED NOT MORE THAN 600mm BELOW DISTRIBUTION LINES.

24. DISTRIBUTING VALVE TO BE INSTALLED AS PER MANUFACTURERS INSTALLATION INSTRUCTIONS AND GUIDLINES.

25. CONTRACTOR IS RESPONSIBLE FOR COMMISSIONING THE DUPLEX EFFLUENT PUMP SYSTEM.

26. TYPE A DISPERSAL BED TO BE CONSTRUCTED AS PER OBC 8.7.7.1. SEPTIC STONE GRADATIONS AS PER OBC  8.7.3.3.

27. TYPE A SAND TO BE 6<T<10 WITH A MAXIMUM 5% OF PARTICLES WITH A DIAMETER OF 75μm OR LESS, PASSING THROUGH A

0.074mm (No. 200) SIEVE.  AS PER OBC 8.7.7.1.(4)(a).

28. SEPTIC STONE AS PER OBC 8.7.7.1.(6), 8.7.3.3.(2) AND TABLE 8.7.3.3

29. THE HEADER AND DISTRIBUTION LINES SHALL BE INSTALLED AS PER OBC 8.7.2.2.

30. DISTRIBUTION BOXES TO BE RAISED, INSULATED AND LEVELED ON A COMPACTED BASE.

31. PUMP CHAMBERS AND PUMPS AS PER TABLE.

32. SEWAGE PUMP CONTROL PANELS TO BE TO BE SJE RHOMBUS IFS SERIES DUPLEX CONTROLLER 240V, 15 AMP, OR APPROVED

EQUIVALENT.

33. NEW DUPLEX DEMAND CONTROLLERS WITH AUDIBLE & VISUAL ALARMS TO BE INSTALLED ON 100mm X 100mm X 1.5m PRESSURE

TREATED WOOD POST ADJACENT TO SEWAGE PUMP CHAMBERS OR ON WALL OF BUILDING FOR EASE OF MAINTENANCE. IF

MOUNTED IN MECHANICAL ROOM SEAL ALL DUCTS ENTERING BUILDING WITH EYS FITTING TO PREVENT GAS TRANSFER.

34. ALL ELECTRICAL WORK MUST BE COMPLETED IN ACCORDANCE WITH ELECTRICAL CODE & BE PREFORMED BY A LICENCED

ELECTRICIAN IN GOOD STANDING WITH THE ESA.

35. FORCEMAIN IF NOT SELF DRAINING TO BE BURIED 1.5m DEEP, INSULATED OR HEAT TRACED TO PREVENT STANDING WATER FROM

FREEZING.

36. SEWER TRENCHING AND BEDDING SHALL CONFORM TO OPSD 802.010 AND 802.013 UNLESS NOTED OTHERWISE.

37. ALL PIPE ELBOWS TO BE LONG SWEEP RADIUS.

38. ANY AREAS WHERE TRAFFIC IS EXPECTED TO CROSS OVER FORCEMAINS INSTALL FORCEMAINS INSIDE 100mmØ SDR 35 PVC PIPE.

39. BNA-MBBR PUMP CHAMBER TO BE EQUIPPED WITH ON/OFF FLOAT SWITCH.  PUMP CHAMBER TO BE EQUIPPED WITH HIGH LEVEL

ALARM FLOAT.  REDUNDANT LAG FLOAT CONTROL SWITCH TO BE INSTALLED ABOVE HIGH LEVEL ALARM FLOAT CONTROL

SWITCH.

40. HIGH LEVEL ALARM CONTROL WIRE AND PUMP CONTROL WIRE TO BE INSTALLED IN SEPARATE CONDUIT, FROM ELECTRICAL

SUPPLY TO PUMP CHAMBER

41. TANKS TO BE BACKFILLED WITH 300mm OF GRANULAR 'A'  OR  SAND FILL.

42. TANKS TO BE PLACED  ON 300mm OF GRANULAR 'A' COMPACTED TO 98% SPD.

43. TANKS TO BE EQUIPPED WITH RISERS.  TANKS TO HAVE MINIMUM 300mm COVER.

44. ALL TANKS TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS AND INSTALLATION INSTRUCTIONS.

45. BNA-MBBR TREATMENT PLANT TANKS AND PRE-TREATMENTS TANK TO BE INSTALLED AS PER MANUFACTURERS SPECIFICATIONS.

ELECTRICAL

46. ALL ELECTRICAL WORK TO BE COMPLETED IN ACCORDANCE WITH ESA STANDARDS.

47. ELECTRICAL CONDUIT FOR CONTROLLER TO BE 50mmØ RIGID PVC  AND 25mmØ RIGID PVC FOR ALARM UNLESS SPECIFIED

OTHERWISE.

48. ELECTRICAL CONDUIT TO BE INSTALLED WITH SWEEPS ON EACH CORNER.

49. EXTERNAL ELECTRICAL PANEL TO BE IN NEMA 4 CERTIFIED OUTDOOR LOCKABLE ENCLOSURE MOUNTED ON TWO (2) 4X4

PRESSURE TREATED POSTS AND 20mm PLYWOOOD.

50. PANEL TO BE SIZED TO ACCOMMODATE BREAKERS AND CIRCUITRY FOR CONTROLLERS, PUMP CHAMBER CONTROLLER, AND TWO

(2) SPARES.

NTS
DISTRIBUTING VALVE  DETAIL2

C103

CALCULATIONS AS PER ONTARIO BUILDING CODE PART 8
DAILY DESIGN SEWAGE FLOW DETERMINATION (Q)

- RESIDENTIAL UNITS (CAMPER AND STAFF RESIDANCES)
-411 BEDS @ 200L/DAY PER BED = 82,200 L/DAY
*NOTE: ACCESSORY AND COMMUNAL BUILDING INCLUDED IN 
RESIDENTIAL FLOWS

-2 DIRECTORS CABIN
-2 BEDROOMS = 1,100 L/DAY

TOTAL (Q) = 83,300 L/DAY

STONE AREA= 1696m2 → → 
SAND AREA= 10902m2 → → 

ISSUED FOR SITE PLAN APPLICATION 2025/08/0505
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Appendix B 

 

Wastewater Calculation Sheets 



GW-23003-16

System 1

Building Capacity Unit OBC Reference
Flow per unit 

(L/day)

Total Flow 

(L/day) Notes Pump Chamber

Flow to Pump 

Chamber (L/day)

Summer Staff Res. 66 bed Table 8.2.1.3.A(2)(a)(i) 153.77 10149

Mature Staff Residence 10 bed Table 8.2.1.3.A(2)(a)(i) 153.77 1538

CAMPER RESIDENCE #6 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #7 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #8 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #9 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

8 staff bed Table 8.2.1.3.A(2)(a)(i) 153.77 1230

0 Exam rooms NA 0 0 Included in Residential

5 Patent Beds NA 0 0 Included in Residential

CAMPER RESIDENCE #3 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #4 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #5 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

LODGE 1080 Meal Table 8.2.1.3.B.(11)(i) 12 12960
360 seats serving 3 meals per day 

per seat

Pool Building 75 Person Table 8.2.1.3.B.(23) 40 3000

Drama Building 75 Person Table 8.2.1.3.B.(2)(a) 8 600

CAMPER RESIDENCE #1 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

CAMPER RESIDENCE #2 32 bed Table 8.2.1.3.A(2)(a)(i) 153.77 4921

INDOOR ACTIVITY 200 Person Table 8.2.1.3.B.(2)(a) 8 1600

DIRECTOR'S CABIN 2 bedrooms Table 8.2.1.3.A(2)(4)(b) NA 1100 PC5 1100

Equestrian Stables 30 Person Table 8.2.1.3.B.(2)(a) 8 240

Greenhouse 75 Person Table 8.2.1.3.B.(2)(a) 8 600

FLEX 39 bed Table 8.2.1.3.A(2)(a)(i) 153.77 5997

Total 83300 L/day

Total number of beds 411 82200 L/day

83300 L/day

Note residential flow reduced to 153.77L/day for residential building without kitchens to account for duplication of flows at restaurant, pool and assembly areas

Note: Laundry included in other flows

sand stone

10413 1666 Required

10902 1696 Provided

Flow from Residental Units @ 200L/day + Directors Cabin

Flow from Residental Units @ 200L/day

HOSPITAL PC3

31369

36350

31322

6837

PC2

PC4

Gravity

PC6

NA



Wastewater type from to

Pipe Length 

(m)

Pump Elevation 

(m)

Receiver 

Elevation (m)

elevation head 

(m)

friction head 

(m)

MAX HEAD 

(m)

MAXIMUM COMBINED 

HEAD (m) pump required Flow (L/s)

Forcemain Diameter 

(mm)

Sewage PC1 MH1 193 74.90 77.55 2.65 8.93 11.58 11.58 LIBERTY LEH100 Series 3 50

Sewage PC2 PC3 270 75.78 80.80 5.02 12.49 17.51 17.51 LIBERTY LEH200 Series 3 50

Sewage PC3 MH8 270 79.60 80.55 0.95 12.49 13.44 13.44 LIBERTY LEH100 Series 3 50

Sewage PC4 PC7 95 78.31 80.70 2.39 4.39 6.78 6.78 LIBERTY LE100 Series 3 50

Sewage PC5 PC3 29 79.77 80.80 1.03 5.10 6.13 6.13 LIBERTY LE50 Series 3 38

Sewage PC6 MH8 227 74.11 80.55 6.44 10.50 16.94 16.94 LIBERTY LEH200 Series 3 50

Sewage PC7 MH7 108 79.50 81.54 2.04 5.00 7.04 7.04 LIBERTY LE100 Series 3 50

Pump assumed to be 1.2 m below pump chamber inlet

Pump Sizing Table

GW-23003-16



        MANHOLE INCREMENTAL AREA S S q Peak Flow S Infiltration Q SIZE SLOPE DR

AREA  

(m
2
)

WETTED 

PERIMETER

HYDRAULIC 

RADIUS CAPACITY Q/Qfull VELOCITY LENGTH FALL

LOCATION FROM TO Catchment Floor Area Area (ha) Population Population P(1000) (L/day) (L/s) AREA (ha) (L/s) (L/s) (mm) (%) (L/s) (m/s) (m) (m)

Staff Residences MH1 PC2 PC2 - - - 11687 4.000 0.54 0.00 0.00 0.54 100 1.00 0.04 0.0079 0.3142 0.0250 5.17 0.10 0.66 54 0.540

Campers 8 and 9 MH3 MH2 PC2 - - - 9842 4.000 0.46 0.00 0.00 0.46 100 2.00 0.04 0.0079 0.3142 0.0250 7.31 0.06 0.93 54 1.080

Campers 6, 7, 8, and 9
MH2 PC2 PC2 - - -

19684 4.000 0.91 0.00 0.00 0.91 100 2.00 0.05 0.0079 0.3142 0.0250 7.31 0.12 0.93 67 1.340

Lodge Lodge PC4 PC4 - - - 12960 4.000 0.60 0.00 0.00 0.60 100 1.00 0.04 0.0079 0.3142 0.0250 5.17 0.12 0.66 54 0.540

Campers 1 and 2 MH5 MH4 PC4 - - - 9842 4.000 0.46 0.00 0.00 0.46 100 1.00 0.04 0.0079 0.3142 0.0250 5.17 0.09 0.66 53 0.530

Campers 1, 2, and 3, 

Drama, Pool MH4 PC4 PC4 - - -
18363 4.000 0.85 0.00 0.00 0.85 100 1.00 0.05 0.0079 0.3142 0.0250 5.17 0.16 0.66 80 0.800

Flex Flex MH6 PC6 - - - 5997 4.000 0.28 0.00 0.00 0.28 100 3.00 0.03 0.0079 0.3142 0.0250 8.95 0.03 1.14 22 0.660

Flex MH6 PC6 PC6 - - - 5997 4.000 0.28 0.00 0.00 0.28 100 2.40 0.03 0.0079 0.3142 0.0250 8.00 0.03 1.02 66 1.584

PC7 MH7 MH8 WWTS - - - 42764 4.000 1.98 0.00 0.00 1.98 150 2.20 0.06 0.0177 0.4712 0.0375 22.59 0.09 1.28 53 1.166

All Buildings MH8 WWTS WWTS - - - 83300 4.000 3.86 0.00 0.00 3.86 150 3.00 0.07 0.0177 0.4712 0.0375 26.38 0.15 1.49 14 0.420

-

Designed By: PROJECT:

Mannings n = 0.0130

Average Daily Flow (q)= As per Part 8 OBC

Infiltration Rate (I) = 1.8 L/day/m of puplic sewer* Checked By: LOCATION:

Dwg. Reference: Project Number: GW-23003-16

C-101

DESIGN PARAMETER

Lucas McCallum 565 Wesley Acres Road

Martin Burger 565 Wesley Acres Road, Bloomfield, ON
Date:

July 23, 2026

*Infiltration rate based on the Stevens-Schutzbach Method

                      DRAINAGE AREA DESCRIPTION SANITARY FLOWS PIPE DATA

Peak 

Factor M

Sanitary Sewer Calculation Sheet 



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 233 10800 0 0

7:00 AM 233 7920 0 0

8:00 AM 233 7920 0 0

9:00 AM 0 7920 0 0

10:00 AM 0 7920 0 0

11:00 AM 167 7920 0 0

12:00 AM 167 7920 0 0

1:00 PM 167 7920 0 0

2:00 PM 7920 0 0

3:00 PM 7920 0 0

4:00 PM 7920 0 0

5:00 PM 267 7920 0 0

6:00 PM 267 7920 0 0

7:00 PM 267 7920 0 0

8:00 PM 7920 0 0

9:00 PM 7920 0 0

10:00 PM 7920 0 0

11:00 PM 7920 0 0

12:00 AM 7920 0 0

1:00 AM 7920 0 0

2:00 AM 7920 0 0

3:00 AM 7920 0 0

4:00 AM 7920 0 0

5:00 AM 7920 0 0

Balancing Capacity

Daily Flow 2000 L

Pump Chamber Volume 1200 L

Pipe Length 193 m

Pipe Diameter 0.05 m

Pipe volume 379 L

Max Combined Volume 646

FOS 85.85%

565 Wesley Acres Road - PC1 Daily Breakdown 

Daily Design Flow = 2,000 L

Pump Chamber (1,200 L) - Daily 

Peak Daily Flow = 2,000 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 3660 10800 0 0

7:00 AM 3660 10800 0 0

8:00 AM 3660 10800 0 0

9:00 AM 0 10800 0 0

10:00 AM 0 10800 0 0

11:00 AM 2614 10800 0 0

12:00 AM 2614 10800 0 0

1:00 PM 2614 10800 0 0

2:00 PM 10800 0 0

3:00 PM 10800 0 0

4:00 PM 10800 0 0

5:00 PM 4183 10800 0 0

6:00 PM 4183 10800 0 0

7:00 PM 4183 10800 0 0

8:00 PM 10800 0 0

9:00 PM 10800 0 0

10:00 PM 10800 0 0

11:00 PM 10800 0 0

12:00 AM 10800 0 0

1:00 AM 10800 0 0

2:00 AM 10800 0 0

3:00 AM 10800 0 0

4:00 AM 10800 0 0

5:00 AM 10800 0 0

Balancing Capacity

Daily Flow 31369 L

Pump Chamber Volume 7200 L

Pipe Length 270 m

Pipe Diameter 0.05 m

Pipe volume 531 L

Max Combined Volume 4714

FOS 52.75%

565 Wesley Acres Road - PC2 Daily Breakdown 

Daily Design Flow = 31,369 L

Pump Chamber (7,200 L) - Daily 

Peak Daily Flow = 31,369 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 4241 4241 0 0

7:00 AM 4241 4241 0 0

8:00 AM 4241 4241 0 0

9:00 AM 0 0 0 0

10:00 AM 0 0 0 0

11:00 AM 3029 3029 0 0

12:00 AM 3029 3029 0 0

1:00 PM 3029 3029 0 0

2:00 PM 0 0 0 0

3:00 PM 0 0 0 0

4:00 PM 0 0 0 0

5:00 PM 4847 4847 0 0

6:00 PM 4847 4847 0 0

7:00 PM 4847 4847 0 0

8:00 PM 0 0 0 0

9:00 PM 0 0 0 0

10:00 PM 0 0 0 0

11:00 PM 0 0 0 0

12:00 AM 0 0 0 0

1:00 AM 0 0 0 0

2:00 AM 0 0 0 0

3:00 AM 0 0 0 0

4:00 AM 0 0 0 0

5:00 AM 0 0 0 0

Balancing Capacity

Daily Flow 36350 L

Pump Chamber Volume 8000 L

Pipe Length 270 m

Pipe Diameter 0.05 m

Pipe volume 531 L

Max Combined Volume 5378

FOS 48.76%

565 Wesley Acres Road - PC3 Daily Breakdown 

Daily Design Flow = 36,350 L

Pump Chamber (8,000 L) - Daily 

Peak Daily Flow = 36,350 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 3654 10800 0 0

7:00 AM 3654 10800 0 0

8:00 AM 3654 10800 0 0

9:00 AM 0 10800 0 0

10:00 AM 0 10800 0 0

11:00 AM 2610 10800 0 0

12:00 AM 2610 10800 0 0

1:00 PM 2610 10800 0 0

2:00 PM 10800 0 0

3:00 PM 10800 0 0

4:00 PM 10800 0 0

5:00 PM 4176 10800 0 0

6:00 PM 4176 10800 0 0

7:00 PM 4176 10800 0 0

8:00 PM 10800 0 0

9:00 PM 10800 0 0

10:00 PM 10800 0 0

11:00 PM 10800 0 0

12:00 AM 10800 0 0

1:00 AM 10800 0 0

2:00 AM 10800 0 0

3:00 AM 10800 0 0

4:00 AM 10800 0 0

5:00 AM 10800 0 0

Balancing Capacity

Daily Flow 31322 L

Pump Chamber Volume 7200 L

Pipe Length 116 m

Pipe Diameter 0.05 m

Pipe volume 228 L

Max Combined Volume 4404

FOS 63.48%

565 Wesley Acres Road - PC4 Daily Breakdown 

Daily Design Flow = 31,322 L

Pump Chamber (7,200 L) - Daily 

Peak Daily Flow = 31,322 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 128 128 0 0

7:00 AM 128 128 0 0

8:00 AM 128 128 0 0

9:00 AM 0 0 0 0

10:00 AM 0 0 0 0

11:00 AM 92 92 0 0

12:00 AM 92 92 0 0

1:00 PM 92 92 0 0

2:00 PM 0 0 0 0

3:00 PM 0 0 0 0

4:00 PM 0 0 0 0

5:00 PM 147 147 0 0

6:00 PM 147 147 0 0

7:00 PM 147 147 0 0

8:00 PM 0 0 0 0

9:00 PM 0 0 0 0

10:00 PM 0 0 0 0

11:00 PM 0 0 0 0

12:00 AM 0 0 0 0

1:00 AM 0 0 0 0

2:00 AM 0 0 0 0

3:00 AM 0 0 0 0

4:00 AM 0 0 0 0

5:00 AM 0 0 0 0

Balancing Capacity

Daily Flow 1100 L

Pump Chamber Volume 450 L

Pipe Length 29 m

Pipe Diameter 0.05 m

Pipe volume 57 L

Max Combined Volume 204

FOS 120.95%

565 Wesley Acres Road - PC5 Daily Breakdown 

Daily Design Flow = 1,100 L

Pump Chamber (450 L) - Daily 

Peak Daily Flow = 1,100 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 700 10800 0 0

7:00 AM 700 10800 0 0

8:00 AM 770 10800 0 0

9:00 AM 70 10800 0 0

10:00 AM 70 10800 0 0

11:00 AM 570 10800 0 0

12:00 AM 570 10800 0 0

1:00 PM 570 10800 0 0

2:00 PM 70 10800 0 0

3:00 PM 70 10800 0 0

4:00 PM 70 10800 0 0

5:00 PM 870 10800 0 0

6:00 PM 870 10800 0 0

7:00 PM 870 10800 0 0

8:00 PM 70 10800 0 0

9:00 PM 0 10800 0 0

10:00 PM 0 10800 0 0

11:00 PM 0 10800 0 0

12:00 AM 0 10800 0 0

1:00 AM 0 10800 0 0

2:00 AM 0 10800 0 0

3:00 AM 0 10800 0 0

4:00 AM 0 10800 0 0

5:00 AM 0 10800 0 0

Balancing Capacity

Daily Flow 6837 L

Pump Chamber Volume 2900 L

Pipe Length 227 m

Pipe Diameter 0.05 m

Pipe volume 446 L

Max Combined Volume 1316

FOS 120.43%

565 Wesley Acres Road - PC6 Daily Breakdown 

Daily Design Flow = 6,837 L

Pump Chamber (2,900 L) - Daily 

Peak Daily Flow = 6,837 L
Pump Chamber Vol. (L)



Hour of Day Hourly Flow (L)
Vol. out to 

Treatment Unit (L)
At Start of Hr At End of Hr

6:00 AM 2586 2586 0 0

7:00 AM 2586 2586 0 0

8:00 AM 3020 3020 0 0

9:00 AM 1297 1297 0 0

10:00 AM 1297 1297 0 0

11:00 AM 2528 2528 0 0

12:00 AM 2528 2528 0 0

1:00 PM 2528 2528 0 0

2:00 PM 1297 1297 0 0

3:00 PM 433 433 0 0

4:00 PM 1297 1297 0 0

5:00 PM 3266 3266 0 0

6:00 PM 3266 3266 0 0

7:00 PM 3266 3266 0 0

8:00 PM 1297 1297 0 0

9:00 PM 0 0 0 0

10:00 PM 0 0 0 0

11:00 PM 0 0 0 0

12:00 AM 0 0 0 0

1:00 AM 0 0 0 0

2:00 AM 0 0 0 0

3:00 AM 0 0 0 0

4:00 AM 0 0 0 0

5:00 AM 864 864 0 0

Balancing Capacity

Daily Flow 32922 L

Pump Chamber Volume 6000 L

Pipe Length 108 m

Pipe Diameter 0.05 m

Pipe volume 213 L

Max Combined Volume 3479

FOS 72.48%

565 Wesley Acres Road - PC7 Daily Breakdown 

Daily Design Flow = 32,922L

Pump Chamber (6,000 L) - Daily 

Peak Daily Flow = 32,922 L
Pump Chamber Vol. (L)



 

 

GEOTECHNICAL ● CIVIL ● STORMWATER ● ONSITE WASTEWATER 

Unit 640, 654 Norris Ct Kingston, ON K7P 2R9                                                                                 www.groundengineer.ca 
 

 

 

 

 

 

 

 

 

 

Appendix C 

 

Wastewater Treatment Plant Design and Specifications 
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