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April 18, 2023 File No. 22E12 
 
Director 
Environmental Approvals Branch 
Manitoba Environment, Climate and Parks 
Box 36, 14 Fultz Boulevard 
Winnipeg MB  R3Y 0L6 
 
RE: STEPHENFIELD LAKE RESORT OWMS 
 
 
We are submitting an Environmental Application for the above noted Class II facility for your review 
and approval.  A PDF sealed version of the report and drawings was submitted on 2023 04 17 via email. 
 
A summary of the application is as follows: 

 The Stephenfield resort is privately owned and services 169 RV sites. 
 The existing Total Area Field was exposed on November 3, 2022, and found to be flooded.  It 

requires replacement. 
 Data was collected in 2022 to determine occupancy rates and water usage. 
 Water is supplied by the RM of Dufferin municipal system and is metered. 
 Collected data indicated a usage of 253 liters per day per site which exceeds Manitoba published 

volume of 180 liters per day. 
  The system was modelled in a spreadsheet based upon recorded occupancy rates increased by 

10% to determine the required treatment capacity. 
 Modelling indicated that a system with a capacity of 12,000 liters per day is sufficient. 
 The system is designed for future expansion up to 18,000 liters per day which would be 1.6 times 

the measured occupancy rate.  An occupancy of 2 times the recorded values would service an 
occupancy reaching 169 on long weekends. 

 Proposed system is tanks on each site (1800 capacity with 900 liters useable storage, Haul Tank 
(9092 liters), Receiving Tank (12,000 liters), Primary Tank train (15,000 + 10,000 + 10000  
future, liters) with filters in second primary and future primary tanks, Pump Manhole for 
Secondary Chamber (6,000 liters), two initial mounds with 6,000 capacity each.  One future 
6,000 liter capacity mound if required. 

 Receiving manhole will pump into first Primary Tank in 1,000 liter doses 12 times per day spread 
through the entire 24 hour day. 

 After treatment tank train, Pump manhole will contain two pumps with one pumping to the north 
half of each mound and the other to the south half. 

 Pressure activated switching valves will alternate between mounds in doses of 500 liters spread 
over the entire 24 hour day. 
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 Mounds will be constructed with ASTM C33 sand at an elevation of 1.51 above measured 

ground water levels measured in May of 2022. 
 Mound area sized is based upon soil sample of Sand Loam with application rate of 22.02 liter 

per day per square meter.  
 Chambers will be used with 32mm piping supported on chairs and 4.8mm orifices spaced at 

approximately 0.900 for ARC 36 chamber and 0.944 for Quick 4 Plus chamber. 
 Mounds to be covered with Sandy Loam and finishes with topsoil. 
 Mounds will be separated by 7.5m. 
 Control system will be digital to enable proper dosing control and data collection of daily volume 

discharged to mounds.  Pump control, as an option, could be timed. 
 The owner shall record data such as occupancy, water usage, Haul Tank load volumes and 

number. 
 Site preparation and system installation has been detailed on the drawings and is to be under the 

site observation of the Engineer. 
 
If you require additional information, please contact the undersigned. 
 
Yours truly, 
 
STECKLEY Consulting Engineers Inc. 

Kevin B Steckley, P.Eng. 
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May 11, 2023 (Updated) File No. 22E12 
 
Director 
Environmental Approvals Branch 
Manitoba Environment, Climate and Parks 
Box 36, 14 Fultz Boulevard 
Winnipeg MB  R3Y 0L6 
 
RE: STEPHENFIELD LAKE RESORT OWMS 
 
Introduction and Background 
The Stephenfield Lake Resort is in the RM of Dufferin and provides 169 sites for RV’s.  This facility 
is open from the middle of April to the middle of October of each year.  An OWMS is in place which 
was installed based upon a design by Cochrane Engineering in 2006.  This existing system is composed 
of three major parts: 
 

1) Holding tanks on each site each with a capacity of 1800 liters (Appendix A, Photo A) 
 
2) A 9,092 liter Haul Tank which pumps out each site tank and transfers to the Receiving Pipe 

location (Photo B).  This current system relies on the operator to ensure controlled or cycled 
discharge to the system to enable the switching valve to function. Human error is possible and 
could overload one run of existing chambers. 

 
3) A system of flow through tanks with primary and secondary chambers and a Total Area Field 

to treat the effluent (Photo C). 
 

The Total Area Field has shown signs of distress and the peak flow which it is required to manage is 
under question.  The field was exposed on November 3, 2022, and found to be flooded (Photo D).  A 
new treatment system is required, and a mound system is proposed with the peak flow to be determined 
based upon occupancy rates and water usage records.  The system treats residential effluent. 
 
 
Proposed Development 
The OWMS will be located on the lands owned by the Stephenfield Lake Resort Inc., which is Title 
#1962765.  It is the NE ¼ 26-6-7W excepting the southerly 400 feet of the westerly 300 feet and 
excepting Plans 30308 and 49013.  The site specific location of the OWMS will be in the location of 
the existing tanks and an adjacent area which is currently cultivated. 
 
It is proposed that construction of the system would commence immediately after environmental 
approval which is anticipated to be the spring of 2023. Details of the OWMS system are on Drawings 
22E12 P1 – Septic System Plan, Key Plan, and Location Plan, Drawing 22E12-P2 – Septic System 
Schematic Plan and Details and Notes, and Drawing 22E12-P3 – Pump Manhole, Chamber, And 
Orifice Details. 
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Socio Economic Effects 
Construction will be funded by the Stephenfield Lake Resort Inc. The proposed OWMS will provide 
a positive economic effect for the resort as it will allow it to manage solids and wastewater on site 
without the need to transport waste to the RM of Dufferin facility. Local treatment reduces the pressure 
on the RM of Dufferin facility and eliminates the greenhouse gas emissions from waste hauler truck 
traffic.   
 
 
Existing Environment in the Project Area 
The land owned by the resort is immediately south of Stephenfield Provincial Park.  Approximately 
50% of the lands are tree covered with the balance being grass covered, cultivated or maintenance 
areas. The proposed system tank train will be installed in the same area as the existing tanks, which 
will be removed.  This current tank area is grass covered and will be re-seeded upon completion of the 
project.  The proposed mounds will be constructed in the adjacent cultivated field.  This area and 7.5m 
beyond the mounds will also be seeded.  The grass cover of the area will minimize erosion and allow 
for increased nutrient removal.  The existing Total Area Field will be decommissioned and remain in 
place.  Construction impacts will be minimal and short term. 
 
The resort is serviced with treated water from the RM of Dufferin water supply system and no wells 
are present on the site.  The OWMS will have no negative impact on the potable water system in the 
resort. 
  
A ditch traverses the cultivated area and is 76m from the future mound.  The mounds will be surface 
drained by a shallow graded swale between the mounds which drains to the shallow swale along the 
gravel service road.  Ground surface is generally flat with slopes less than 1% in the area of the proposed 
OWMS.  Surface runoff will be reduced with the seeding of the installation area and to 7.5m beyond 
the toe of the mounds. 
 
Ground Water level levels were measured at two locations on 2022 07 22.  These test holes are adjacent 
to the cultivated field upon which the mounds will be constructed.  This places the mounds 
approximately 104m from the south property line and approximately 105m from the closest onsite 
single residence.  Water levels were recorded at elevation 300.91m (north test hole) and 300.97m (south 
test hole).  Elevations taken on the cultivated field range from 302.19m to 301.87m.  This places the 
water level at 1.06 below the cultivated field elevation.  Monitoring Wells are proposed for the north 
end and south ends of Mound #2.  Distance of the OWMS from buildings, property line, and to ground 
water exceed the minimum required setbacks in Schedule A of THE ENVIRONMENT ACT (C.C.S.M. 
c. E125) Onsite Wastewater Management Systems Regulation and therefore will have no negative 
impact. 
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Two soil samples were obtained at 1.0m below grade in the same general area as the test holes.  The 
samples were analyzed by Farmer’s Edge Laboratories and were both Sandy Loam (Appendix E).  Prior 
to the construction of the mounds, an additional four samples will be required at the corners of the 
mound footprint.  Should these samples vary from a Sandy Loam classification (22.02 liters per square 
meter per day), the field design will have to be re-evaluated. 
 
 
Public Safety 
The site is remote from the RV sites.  Open excavations will be fenced during construction and all 
construction traffic will be along the maintenance road access on the south edge of the property.  The 
resort entrance is separate and further north.  Upon completion, signage will be in place indicating the 
presence of the OWMS and the need to stay away.  All structures are below ground and will have 
locked covers.  Any potential odors will be minimal and its separation from the RV sites will eliminate 
any impact upon people using the facility.  The installer and the operator will be licensed, which will 
operate in compliance with environmental standards and thereby provide safety for both residents and 
the environment.  The use of a digital control panel with specific alarms and record keeping capability 
will provide ongoing information to ensure that the facility is operating in accordance with its license 
and provide accurate volumes for evaluation of system capacity and the need for future expansion or 
the ability to expand the number of RV sites, even though there are no plans to do so. 
 
 
Mitigation Measures 
The use of a Receiving Tank coupled with the capacity of the Hauling Tank provide a short term buffer 
should flows exceed that derived from recorded occupancy and water usage rates.  A licensed hauler 
can then remove waste from the site and discharge it at the RM of Dufferin facility in an emergency.  
During the construction phase, the RM of Dufferin facility will be used to allow the resort to continue 
operation.  The measured rate of water usage, which exceeds the published data in the Manitoba 
Minimum Expected Volume of Sewage Per Day – Typical Wastewater Flow Rates dated July 10, 2010, 
has been used in the design.  System capacity design has been based upon an applied factor of 1.1 to 
the volumes and a future mound has been incorporated into the design should it be shown to be 
necessary from future data, thus applying additional safety factors to the system. 
 
 
Detailed Design Parameters and System Components: 
Occupancy of Facility and Peak Discharge 
During the 2022 season, occupancy numbers were recorded to determine the probable fluctuation in 
occupancy over time and water usage was recorded for weekdays and for the September long weekend 
(Appendix B).  Utilizing these values, the total system, taking into consideration the buffering which 
occurs from having holding tanks on each site, was modelled over time with the use of a spreadsheet.  
The average daily water demand was measured at 55.7 Imp. Gallons or 253 liters per day per site and 
was used in the model.  This value is 1.41 times the 180 liters per day per site as contained in the 
Manitoba Minimum Expected Volume of Sewage Per Day – Typical Wastewater Flow Rates dated 
July 10, 2010.  Occupancy rates were derived from the data and set based upon Table 1 - Occupancy 
– RV Sites Occupied of 169 Sites.  
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 Table 1: Measured Occupancy - RV Sites Occupied of 169 Sites 

Month Weekdays Weekends 
Long 

Weekend 

April 10 15 20 

May 25 50 70 

June 30 30 --- 

July 45 60 85 

August 35 50 85 

September 10 25 85 

October 10 15 25 

 

Utilizing the above occupancy rates with an increase of 10%, the measured water demand of 253 liters 
per day per RV site, and a multiple mound waste management system capable of 12,000 liters per day, 
the system model indicated that, when combined with the buffering capability of the RV site storage 
capacity, the 12,000 liters per day was adequate.  See Appendix C for the data used in the model and a 
graph of the same.  The system at this facility is complicated as it uses holding tanks on each of the 169 
sites.  Each tank has a capacity of 1800 liters and is pumped out to approximately 900 liter storage capacity.  
The presence of these tanks provides a storage buffer of 152,100 liters.  The actual OWMS will only 
receive the wastewater once it is hauled to the OWMS with the 9,092 liter portable tank. 
 
Occupancy of the facility fluctuates over time, and it must be recognized that use could increase. 
Therefore, records must be kept for: 

1) Occupancy Rates each day while the facility is open. 
2) Date, number, and volume of Haul Tank loads discharged to Receiving Tank. 
3) Daily volume measurement for amount of effluent being pumped to the mounds. 

These records shall be reviewed to predict occupancy trends and if there is a need for additional treatment 
capacity or short term offsite emergency discharges to the Carman wastewater facility.  Such records may 
also indicate consistent occupancy rates from year to year and thereby show that the 12,000 liter per day 
peak is more than adequate and that additional sites could be added though none are planned. 
 
The system was also modelled with a mound capacity of 18,000 liters per day to determine what 
occupancy rates this capacity could service.  See Appendix D for the data used in the model and a graph 
of the same.  This model indicated that an occupancy rate increase to 1.6 times the measured rates as listed 
in Table 2, could be serviced with a capacity of 18,000 liters per day.  The system has been designed to 
allow for an expansion to 18,000 with one additional mound. 
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 Table 2: Occupancy For 18,000 Liter Per Day System 
   RV Sites Occupied of 169 Sites 

Month Weekdays Weekends 
Long 

Weekend 

April 16 24 32 

May 40 80 112 

June 48 80 --- 

July 72 96 136 

August 56 80 136 

September 16 40 136 

October 16 24 40 

 
If the occupancy were to reach 169 sites on long weekends and the relative day to day ratio remains the 
same as that recorded during the summer of 2022, the peak flow of the system is estimated to be 24,000 
liters per day. 
  
Proposed System Components 
The following components are proposed for the replacement system: 

1) Existing RV site tanks with capacity of 1800 liters each with tanks only pumped down to half of 
their total volume.  Effective storage of 900 liters per RV site. 

2) Existing Haul Tank with a capacity of 9,092 liters will discharge into a proposed Receiving Tank. 
3) Receiving Tank (Tank #1) which has a capacity of 12,000 liters in one compartment.  The 

Receiving Tank shall be CSA approved and have an inlet tee manifold to reduce turbulence.  This 
Receiving Tank allows for an uncontrolled discharge from the Haul Tank.   

4) A pump (Pump #1) capable of 100mm solids will pump from the Receiving Tank (Tank #1) into 
the first Primary Tank (Tank #2) which has a capacity of 15,000 liters in one compartment and is 
CSA approved.  Pump #1 will have a controlled discharge into the new Primary Tank (Tank #2) 
to spread pump cycles throughout the entire day.  Primary Tank (Tank #2) will not have an effluent 
filter. 

5) Second Primary flow through tank (Tank #3) with a capacity of 10,000 liters in one compartment.  
Tank shall be CSA approved and tank shall have an effluent filter. 

6) Third future Primary flow through tank (Tank #4) with a capacity of 10,000 liters in one 
compartment.  Tank shall be CSA approved and tank shall have an effluent filter.   

7) Pump Manhole (Secondary Chamber) with a volume of 6,000 liters and two pumps (Pump #2 and 
Pump #3). 

8) A Switching Manhole for each pump/forcemain which will alternate effluent discharge to two 
initial mounds and one future mound. 

9) Two initial mounds and one future mound, each with a capacity of 6,000 liters per day, will receive 
the effluent.  Each mound is split into north and south portions with the north portions being fed 
by one of the pumps, and the south portion by the second pump. 
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Tank Sizing and Filters 
The system is based upon a total daily capacity of 12,000 liters per day.  The Primary compartment is 
contained in proposed Tank #2 and Tank #3 for the initial installation.  The initial primary capacity of 
25,000 liters (15,000 + 10,000) provides 2.08 times the 12,000 liter peak daily design flow.  With the 
future primary tank in place, the total primary capacity is 35,000 liters (15,000 + 10,000 + 10,000).  This 
is approximately 1.94 times the 18,000 liter peak daily design flow of the future expanded system.  These 
both exceed the current regulation which requires a capacity of 1.4 times (140%) of the peak daily flow 
per The Environment Act (C.C.S.M. c. E125) Onsite Wastewater Management Systems Regulation.  
 
The secondary chamber is contained in the Pump Manhole which has a capacity of 6,000 liters.  This 
volume is 0.5 times the peak daily flow for the initial installation and 0.33 times with the future third 
primary tank, if required. These both exceed current regulation which requires a capacity of 0.20 times 
(20%) of the peak daily flow per The Environment Act (C.C.S.M. c. E125) Onsite Wastewater 
Management Systems Regulation. All tanks shall be CSA approved with hatches, secondary safety device 
in risers, and lockable covers. 
 
All tanks and pump manhole shall be ballasted in accordance with manufacturers recommendations, 
complete with hold down straps and precast concrete ballast by tank supplier. 
 
Filters will be present in Tank #3 and future Tank #4 to trap 3.2mm particles and larger effluent.  This is 
smaller than the 4.8mm orifice sizing in the lateral piping.  The filter in Tank #3 shall be Polylok PL-525 
or approved equal filter with a capacity of 37,800 liters per day.  The filter in the future Tank #4 shall have 
a capacity of 11,356 liters per day (Polylok PL-122 or approved equal). 
 
The effluent filters shall be installed and maintained in accordance with the manufacturers’ 
recommendations.  Filters shall be equipped with alarms to indicate when the filter needs servicing. 
 
Pump Controls 
Control shall be accomplished using flow meter control and/or timed discharges coupled with low level, 
high level, and alarm floats in the Receiving Tank and the Pump Manhole at the end of the treatment train.  
The control system shall be digital to enable data collection. 
 
Level Control Floats for the Receiving Tank Pump (Pump #1) will be: 

1) Pump start at 3,000 liter level in the Pump Manhole 
2) Pump stop at 6,000 liter level in the Pump Manhole 
3) Pump stop for low level in the Receiving Tank 
4) High level alarm in Receiving Tank 

 
The Receiving Tank Pump will be cycled in 500 liter volumes every hour which will space them equally 
throughout the entire day. 
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Level Control Floats for the Pump Manhole (Pump #2 and #3) will be: 
1) Pump off at low level in the Pump Manhole 
2) Low level alarm in Pump Manhole indicating pump stop failure 
3) Pump on at 3,000 liter level 
4) High level alarm in Pump Manhole 

 
The pump cycles in the Pump Manhole will be controlled by either time discharge or flow meter control 
of 500 liter doses.  Each pump will be cycled in 500 liter doses which will spread equally through the 
entire day.  A flow meter would be required in the Pump Manhole for each of the forcemains. 
 
Timed discharge, if used, shall be based upon measured 500 liter volumes of the installed system and draw 
down tests. 
 
Mound Design 
The mounds will be constructed with Quick 4 Plus Standard or ARC 36 Standard chambers.   These 
chambers have a width of 0.86m and installed length of 1.524m for the Quick 4 Plus Standard chambers 
and 1.219m for the ARC 36 Standard chambers.  Total installed length will be 17 chambers (20.72m) for 
the Quick 4 Plus chambers and 13 (19.81m) chambers for the ARC 36 chambers.  Mound sand layer width 
will be the maximum 3.0m permitted.  This will accommodate three chambers placed side to side and a 
sand projection on each side of 0.21m at the base of the chambers and 0.30m past the ends.  Lateral piping 
length as measured from the header to the last orifice will be 20.48m for the Quick 4 Plus chambers and 
19.57m for the ARC 36 chambers.  The mounds will have a north portion and south portion each with the 
above noted number of chambers separated by 1.5m.  Adjacent mounds berms will be separated toe to toe 
from each other and the cultivated field by a 7.5m topsoiled and seeded buffer to allow for seepage and to 
enhance evapotranspiration in the area. 
 
Piping for laterals in the chambers will be 32mm diameter PVC supported on 150mm chairs spaced at 
1.2m.  Orifices will be spaced at 0.900m for the ARC 36 chamber and 0.944 for the Quick 4 Plus chamber.  
Every third orifice will point down to drain the pipe after each cycle.  The down facing orifices will have 
a shield.  The first and last orifices will be 0.45m from the ends of the chamber run. 
 
Mound capacity and dimensions were established using the Sand Treatment Mound Design Work Sheet 
dated 2010 04 (Appendix F – for ARC 36 chambers).  Each mound will have a sand bed of ASTM C33 
sand.  The sand layer under the chambers was designed at 0.45m thick to place the bottom of the chambers 
at 1.51m above the water level measured in May of 2022.  This elevation will provide a buffer for seasonal 
variations in the water thereby exceeding the 0.90m required by Figure 1a of the Supplementary 
Information for Onsite Wastewater Management Systems Installations dated July 2010.  
 
The finished topsoiled berm dimensions will be 12.13m wide by 52.68m in length for the Quick 4 Plus 
chambers and 12.28m wide by 51.00m for the ARC 36 chambers. Cleanouts are located at the ends (north 
and south) of the mound.  Chambers have been shown on the drawings as starting at the same location 
but, the centre run of chambers could be staggered during construction by 0.45m to provide more uniform 
coverage to the sand layer.  This would increase the total mound length by 0.90m. 
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Mound Installation 
Detailed mound site preparation and installation details have been provided on Drawing 22E12-P2.  
Mound layout, scarification, construction, and squirt test shall be carried out with periodic site 
observations by the Engineer.  Sand placement shall be nominally greater than design to allow for 
settlement of the sand and scarified surface. 
 
Flow Control through System 
Flow into the Receiving Tank will be uncontrolled from the haul tank. It is recommended that the haul 
tank be fitted with a flow meter for recording the individual load volume by effluent discharged to the 
Receiving Tank.  Flow from the Receiving Tank to the first Primary tank will be with a pump which is 
capable of pumping solids. This pump will be time controlled along with a pump off float at high level in 
the Pump Manhole and pump on at 3,000 liter volume in the Pump Manhole.  It will be timed to cycle 
every 1.5 hours with a maximum number of cycles of 12 per day.  This sequence will need to be adjusted 
should the additional Primary tank be required. 
 
The effluent will gravity flow through the Primary Tank train and into the Pump Manhole. 
 
The Pump Manhole will contain two pumps each with a flow meter (or timed function) to control pump 
operation.  One of the pumps will pump to the north portion of each mound and the other will pump to the 
south portion of each mound. Each pump will alternate to north and south mound portions via a pressure 
activated switching valve in a Switching Manhole.  Dosing is proposed at 500 liters per pump cycle.  A 
total mound capacity of 12,000 liters per day requires each pump to cycle a maximum of 12 times per day 
or every 2 hours to provide 6,000 liters to the respective portions of the mounds.  Pump operation 
alternating between the portions of the mounds every 1.75 hours is proposed. The north portion of each 
of the two mounds will receive 6 doses and the south portion of each of the two mounds will receive 6 
doses (3,000 liters). 
 
Two pumps will be drawing from the 6,000 liter pump manhole.  The pumps will be controlled by flow 
meter volumes or timers with a pump ON float at a volume of 3,000 liters and pump OFF at low level. 
 
Each north portion and each south portion of the mound will have a total of 63 orifices.  At 1.5m squirt, 
the required flow is 221 liters per minute per mound and 73.7 liters per minute for each lateral.  For a dose 
of 500 liters the pump run time would be 2.4 minutes.  The desired pipe velocity is a minimum of 0.6m/s 
and a maximum of 1.5m/s where the system includes a fast closing valve.  The proposed system will not 
have any fast closing valves.  Velocities are estimated at 1.74m/s in the forcemains and distribution pipes, 
1.31m/s in the laterals which both exceed the required scouring velocity of 0.6m/s.  
 
The volume of one lateral is 19.7 liters with each of the south and south portions having 3 runs for a total 
of 59.1 liters per portion.  To achieve a dose volume greater than 5 times the total volume in the 3 laterals 
per north portion of the mound or south portion of the mound, the minimum dose is 295 liters.  The 
proposed dose of 500 liters exceeds the minimum required dose of 295 liters. 
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Maintenance and Operation 
This system will require a Certified Wastewater Operator.  This operator shall have in place an emergency 
plan addressing action required with items such as pump failure, excessive volume requiring effluent being 
hauled to Carman by licensed sewage hauler, monitoring of system RV site tanks for required pump out. 
If system capacity is exceeded, the Environment officer shall be notified. 
 
Ongoing Maintenance will be: 

Mow mounds. 
Conduct site observation for prairie dogs.  Eliminate if present. 
Maintain records: 

1) Daily occupancy rates. 
2) Daily water meter readings. 
3) Daily Haul Tank number and volume of loads discharged to Receiving Tank. 
4) Daily volume discharged to south portion of mounds. 
5) Daily volume discharged to north portion of mounds. 

Periodic checking of switching valves for proper operation. This can be combined with the squirt 
height check. 
Check that hatches are secure. 
Clean filter per manufacturers recommendations and immediately upon alarm notification. 
Measure and record ground water in monitoring wells at the start of June and during prolonged wet 
period. 

At end of RV season: 
Flush laterals by pressure washing. 
Squirt height check by utilizing screw cap with 4.8mm orifice. 
Confirm RV site tanks, Primary Tanks, and Pump Manhole at 50% full. 
Pull pumps where Receiving Tank or Pump Manhole could experience freezing temperatures. 
Drain switching valves. 
Drain or blow out all pipes. 
Confirm all tank hatches are in place and secure. 
Confirm signage is in place. 

Every Two Years: 
Sludge measurement. 

 
We trust this is sufficient for your use.  If you require additional information, please contact the 
undersigned. 
 
Yours truly, 
 
STECKLEY Consulting Engineers Inc. 
 
 
Kevin B Steckley, P.Eng. 
 
Attach. 
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Appendix ‘A’ 
 

Photos 
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Photo A - RV Site Holding Tank 

 
 
 

 
Photo B - Haul Tank 
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Photo C - Receiving Pipe, 4500 Liter Tank, 3500/1000 Liter Tank, Switching MH, Mound in Distance 
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Photo D - Exposed North End of Mound 2022 11 03 
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Appendix B 
 

Occupancy Rates 
And 

Water Usage 
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Appendix C 
 

Occupancy Rate Times 1.1 And Effluent Volume Model 
Treating 12,000 Liters Per Day Data 

 
Graph of Data 

  



STECKLEY Consulting Engineers Inc
Stephenfield Lake Resort OWMS

Occupancy Rates And Effluent Volume Model
Volume to Mounds Per Day 12000 Litres
Haul Tank Volume 9092 Litres 2000 Imp Gallons Percent Volume Available: Opens April 15th
Discharge Tank Volume 12000 Litres (Requires Ballast to Keep From Floating For Full Capacity) 1) if greater than 100% less pumping required Closes mid October
Total RV Site Volume 152100 Litres 169 Sites at 50% of 1800 Litres each 2) If approaching 0% more pumping required
Volume of Sewage Per Day 253 Litres per site
Occupancy Multiplier 1.10

Long Long Long Long
Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend

Occupancy Assumptions: April 11 16.5 22 May 27.5 55 77 June 33 55 None July 49.5 66 93.5

Long Long Long
Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend

August 38.5 55 93.5 September 11 27.5 93.5 October 11 16.5 27.5

Aprily Occupancy (Sites) 11 16.5 16.5 11 11 11 11 11 16.5 16.5 11 11 11 11 11 15
Daily Site Volume Used 2783 4175 4175 2783 2783 2783 2783 2783 4175 4175 2783 2783 2783 2783 2783 3795
Hauled to Discharge Tank 12000
Site Volume Available After Pumpout 152100 149317 145143 140968 138185 135402 132619 129836 127053 122879 118704 127921 125138 122355 119572 116789 112994
Percent Volume Available 100.0% 98.2% 95.4% 92.7% 90.9% 89.0% 87.2% 85.4% 83.5% 80.8% 78.0% 84.1% 82.3% 80.4% 78.6% 76.8% 74.3%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday

May Occupancy (Sites) 28 28 28 28 28 28 55 55 28 28 28 28 28 55 55 28 28 28 28 28 77 77 77 28 28 28 28 55 55 28 28
Site Volume Used 6958 6958 6958 6958 6958 6958 13915 13915 6958 6958 6958 6958 6958 13915 13915 6958 6958 6958 6958 6958 19481 19481 19481 6958 6958 6958 6958 13915 13915 6958 6958
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
Site Volume Available After Pumpout 106037 111079 116122 121164 126207 131249 117334 103419 108462 113504 118547 123589 128632 114717 100802 105844 110887 115929 120972 126014 106533 87052 67571 72614 77656 82699 87741 73826 59911 64954 69996
Percent Volume Available 69.7% 73.0% 76.3% 79.7% 83.0% 86.3% 77.1% 68.0% 71.3% 74.6% 77.9% 81.3% 84.6% 75.4% 66.3% 69.6% 72.9% 76.2% 79.5% 82.8% 70.0% 57.2% 44.4% 47.7% 51.1% 54.4% 57.7% 48.5% 39.4% 42.7% 46.0%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday

June Occupancy (Sites) 33 33 33 55 55 33 33 33 33 33 55 55 33 33 33 33 33 55 55 33 33 33 33 33 55 55 33 33 33 33
Site Volume Used 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
Site Volume Available After Pumpout 73647 77298 80949 79034 77119 80770 84421 88072 91723 95374 93459 91544 95195 98846 102497 106148 109799 107884 105969 109620 113271 116922 120573 124224 122309 120394 124045 127696 131347 134998
Percent Volume Available 48.4% 50.8% 53.2% 52.0% 50.7% 53.1% 55.5% 57.9% 60.3% 62.7% 61.4% 60.2% 62.6% 65.0% 67.4% 69.8% 72.2% 70.9% 69.7% 72.1% 74.5% 76.9% 79.3% 81.7% 80.4% 79.2% 81.6% 84.0% 86.4% 88.8%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday

July Occupancy (Sites) 93.5 93.5 93.5 49.5 49.5 49.5 49.5 49.5 66 66 49.5 49.5 49.5 49.5 49.5 66 66 49.5 49.5 49.5 49.5 49.5 66 66 49.5 49.5 49.5 49.5 49.5 66 66
Site Volume Used 23655.5 23655.5 23655.5 12523.5 12523.5 12523.5 12523.5 12523.5 16698 16698 12523.5 12523.5 12523.5 12523.5 12523.5 16698 16698 12523.5 12523.5 12523.5 12523.5 12523.5 16698 16698 12523.5 12523.5 12523.5 12523.5 12523.5 16698 16698
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
Site Volume Available After Pumpout 123342.5 111687 100031.5 99508 98984.5 98461 97937.5 97414 92716 88018 87494.5 86971 86447.5 85924 85400.5 80702.5 76004.5 75481 74957.5 74434 73910.5 73387 68689 63991 63467.5 62944 62420.5 61897 61373.5 56675.5 51977.5
Percent Volume Available 81.1% 73.4% 65.8% 65.4% 65.1% 64.7% 64.4% 64.0% 61.0% 57.9% 57.5% 57.2% 56.8% 56.5% 56.1% 53.1% 50.0% 49.6% 49.3% 48.9% 48.6% 48.2% 45.2% 42.1% 41.7% 41.4% 41.0% 40.7% 40.4% 37.3% 34.2%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

August Occupancy (Sites) 38.5 38.5 38.5 38.5 38.5 55 55 38.5 38.5 38.5 38.5 38.5 55 55 38.5 38.5 38.5 38.5 38.5 55 55 38.5 38.5 38.5 38.5 38.5 55 55 38.5 38.5 38.5
Site Volume Used 9740.5 9740.5 9740.5 9740.5 9740.5 13915 13915 9740.5 9740.5 9740.5 9740.5 9740.5 13915 13915 9740.5 9740.5 9740.5 9740.5 9740.5 13915 13915 9740.5 9740.5 9740.5 9740.5 9740.5 13915 13915 9740.5 9740.5 9740.5
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 10000 10000 10000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
Site Volume Available After Pumpout 54237 56496.5 58756 61015.5 63275 61360 59445 61704.5 63964 66223.5 68483 70742.5 68827.5 66912.5 69172 69431.5 69691 69950.5 72210 70295 68380 70639.5 72899 75158.5 77418 79677.5 65762.5 51847.5 54107 56366.5 58626
Percent Volume Available 35.7% 37.1% 38.6% 40.1% 41.6% 40.3% 39.1% 40.6% 42.1% 43.5% 45.0% 46.5% 45.3% 44.0% 45.5% 45.6% 45.8% 46.0% 47.5% 46.2% 45.0% 46.4% 47.9% 49.4% 50.9% 52.4% 43.2% 34.1% 35.6% 37.1% 38.5%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday

September Occupancy (Sites) 11 11 93.5 93.5 93.5 11 11 11 11 27.5 27.5 11 11 11 11 11 27.5 27.5 11 11 11 11 11 27.5 27.5 11 11 11 11 11
Site Volume Used 2783 2783 23655.5 23655.5 23655.5 2783 2783 2783 2783 6957.5 6957.5 2783 2783 2783 2783 2783 6957.5 6957.5 2783 2783 2783 2783 2783 6957.5 6957.5 2783 2783 2783 2783 2783
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000
Site Volume Available After Pumpout 67843 77060 65404.5 53749 42093.5 51310.5 60527.5 69744.5 78961.5 72004 65046.5 74263.5 83480.5 92697.5 101914.5 99131.5 92174 85216.5 94433.5 103650.5 112867.5 122084.5 119301.5 112344 105386.5 114603.5 123820.5 133037.5 130254.5 127471.5
Percent Volume Available 44.6% 50.7% 43.0% 35.3% 27.7% 33.7% 39.8% 45.9% 51.9% 47.3% 42.8% 48.8% 54.9% 60.9% 67.0% 65.2% 60.6% 56.0% 62.1% 68.1% 74.2% 80.3% 78.4% 73.9% 69.3% 75.3% 81.4% 87.5% 85.6% 83.8%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday

October Occupancy (Sites) 16.5 16.5 11 11 11 11 11 27.5 27.5 27.5 11 11 11 11 16.5 16.5
Site Volume Used 4174.5 4174.5 2783 2783 2783 2783 2783 6957.5 6957.5 6957.5 2783 2783 2783 2783 4174.5 4174.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hauled to Discharge Tank 12000 12000 12000 12000 12000 12000 12000 3200
Site Volume Available After Pumpout 123297 119122.5 128339.5 137556.5 134773.5 131990.5 129207.5 122250 115292.5 108335 117552 126769 135986 133203 129028.5 124854 136854 148854 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054
Percent Volume Available 81.1% 78.3% 84.4% 90.4% 88.6% 86.8% 84.9% 80.4% 75.8% 71.2% 77.3% 83.3% 89.4% 87.6% 84.8% 82.1% 90.0% 97.9% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday
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STECKLEY Consulting Engineers Inc
Stephenfield Lake Resort OWMS

Cummulative Site Volume Used less Hauled 2783 6958 11132 13915 16698 19481 22264 25047 29222 33396 24179 26962 29745 32528 35311 39106 46064 41021 35979 30936 25894 20851 34766 48681 43639 38596 33554 28511 23469 37384 51299 46256 41214 36171 31129 26086 45567 65048 84529 79487 74444 69402 64359 78274 92189 87147 82104 78453 74802 71151 73066 74981 71330 67679 64028 60377 56726 58641 60556 56905 53254 49603 45952 42301 44216 46131 42480 38829 35178 31527 27876 29791 31706 28055 24404 20753 17102 28758 40413 52069 52592 53116 53639 54163 54686 59384 64082 64606 65129 65653 66176 66700 71398 76096 76619 77143 77666 78190 78713 83411 88109 88633 89156 89680 90203 90727 95425 100123 97863 95604 93344 91085 88825 90740 92655 90396 88136 85877 83617 81358 83273 85188 82928 82669 82409 82150 79890 81805 83720 81461 79201 76942 74682 72423 86338 100253 97993 95734 93474 84257 75040 86696 98351 110007 100790 91573 82356 73139 80096 87054 77837 68620 59403 50186 52969 59926 66884 57667 48450 39233 30016 32799 39756 46714 37497 28280 19063 21846 24629 28803 32978 23761 14544 17327 20110 22893 29850 36808 43765 34548 25331 16114 18897 23072 27246 15246 3246 46 46 46 46 46 46 46 46 46 46 46 46 46
Daily Site Volume Used 2783 4175 4175 2783 2783 2783 2783 2783 4175 4175 2783 2783 2783 2783 2783 3795 6958 6958 6958 6958 6958 6958 13915 13915 6958 6958 6958 6958 6958 13915 13915 6958 6958 6958 6958 6958 19481 19481 19481 6958 6958 6958 6958 13915 13915 6958 6958 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349 8349 13915 13915 8349 8349 8349 8349 23656 23656 23656 12524 12524 12524 12524 12524 16698 16698 12524 12524 12524 12524 12524 16698 16698 12524 12524 12524 12524 12524 16698 16698 12524 12524 12524 12524 12524 16698 16698 9741 9741 9741 9741 9741 13915 13915 9741 9741 9741 9741 9741 13915 13915 9741 9741 9741 9741 9741 13915 13915 9741 9741 9741 9741 9741 13915 13915 9741 9741 9741 2783 2783 23656 23656 23656 2783 2783 2783 2783 6958 6958 2783 2783 2783 2783 2783 6958 6958 2783 2783 2783 2783 2783 6958 6958 2783 2783 2783 2783 2783 4175 4175 2783 2783 2783 2783 2783 6958 6958 6958 2783 2783 2783 2783 4175 4175 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hauled to Discharge Tank 0 0 0 0 0 0 0 0 0 0 12000 0 0 0 0 0 0 12000 12000 12000 12000 12000 0 0 12000 12000 12000 12000 12000 0 0 12000 12000 12000 12000 12000 0 0 0 12000 12000 12000 12000 0 0 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 10000 10000 10000 12000 12000 12000 12000 12000 12000 12000 12000 0 0 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 12000 0 0 12000 12000 12000 12000 0 0 0 12000 12000 12000 12000 0 0 0 12000 12000 12000 0 0 0 0 12000 12000 0 0 0 0 0 0 12000 12000 12000 0 0 0 12000 12000 3200 0 0 0 0 0 0 0 0 0 0 0 0
Site Volume Available After Pumpout 149317 145143 140968 138185 135402 132619 129836 127053 122879 118704 127921 125138 122355 119572 116789 112994 106037 111079 116122 121164 126207 131249 117334 103419 108462 113504 118547 123589 128632 114717 100802 105844 110887 115929 120972 126014 106533 87052 67571 72614 77656 82699 87741 73826 59911 64954 69996 73647 77298 80949 79034 77119 80770 84421 88072 91723 95374 93459 91544 95195 98846 102497 106148 109799 107884 105969 109620 113271 116922 120573 124224 122309 120394 124045 127696 131347 134998 123343 111687 100032 99508 98985 98461 97938 97414 92716 88018 87495 86971 86448 85924 85401 80703 76005 75481 74958 74434 73911 73387 68689 63991 63468 62944 62421 61897 61374 56676 51978 54237 56497 58756 61016 63275 61360 59445 61705 63964 66224 68483 70743 68828 66913 69172 69432 69691 69951 72210 70295 68380 70640 72899 75159 77418 79678 65763 51848 54107 56367 58626 67843 77060 65405 53749 42094 51311 60528 69745 78962 72004 65047 74264 83481 92698 101915 99132 92174 85217 94434 103651 112868 122085 119302 112344 105387 114604 123821 133038 130255 127472 123297 119123 128340 137557 134774 131991 129208 122250 115293 108335 117552 126769 135986 133203 129029 124854 136854 148854 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054 152054

Date 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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Appendix D 
 

Occupancy Rate Times 1.6 And Effluent Volume Model 
Treating 18,000 Liters Per Day Data 

 
Graph of Data 

  



STECKLEY Consulting Engineers Inc
Stephenfield Lake Resort OWMS

Occupancy Rates And Effluent Volume Model
Volume to Mounds Per Day 18000 Litres 110.00% Site Volume Exceeded - Reduce Pumped Days
Haul Tank Volume 9092 Litres 2000 Imp Gallons Percent Volume Available: Opens April 15th
Discharge Tank Volume 12000 Litres (Requires Ballast to Keep From Floating For Full Capacity) 1) if greater than 100% less pumping required Closes mid October -9.00% Increase Pumping Days
Total RV Site Volume 152100 Litres 169 Sites at 50% of 1800 Litres each 2) If approaching 0% more pumping required
Volume of Sewage Per Day 253 Litres per site
Occupancy Multiplier 1.60

Long Long Long Long
Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend

Occupancy Assumptions: April 16 24 32 May 40 80 112 June 48 80 None July 72 96 136

Long Long Long
Weekdays Weekends Weekend Weekdays Weekends Weekend Weekdays Weekends Weekend

August 56 80 136 September 16 40 136 October 16 24 40

Aprily Occupancy (Sites) 16 24 24 16 16 16 16 16 24 24 16 16 16 16 16 15
Daily Site Volume Used 4048 6072 6072 4048 4048 4048 4048 4048 6072 6072 4048 4048 4048 4048 4048 3795
Hauled to Discharge Tank 18000
Site Volume Available After Pumpout 152100 148052 141980 135908 131860 127812 123764 119716 115668 109596 103524 117476 113428 109380 105332 101284 97489
Percent Volume Available 100.0% 97.3% 93.3% 89.4% 86.7% 84.0% 81.4% 78.7% 76.0% 72.1% 68.1% 77.2% 74.6% 71.9% 69.3% 66.6% 64.1%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday

May Occupancy (Sites) 40 40 40 40 40 40 80 80 40 40 40 40 40 80 80 40 40 40 40 40 112 112 112 40 40 40 40 80 80 40 40
Site Volume Used 10120 10120 10120 10120 10120 10120 20240 20240 10120 10120 10120 10120 10120 20240 20240 10120 10120 10120 10120 10120 28336 28336 28336 10120 10120 10120 10120 20240 20240 10120 10120
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Site Volume Available After Pumpout 87369 95249 103129 111009 118889 126769 106529 86289 94169 102049 109929 117809 125689 105449 85209 93089 100969 108849 116729 124609 96273 67937 39601 47481 55361 63241 71121 50881 30641 38521 46401
Percent Volume Available 57.4% 62.6% 67.8% 73.0% 78.2% 83.3% 70.0% 56.7% 61.9% 67.1% 72.3% 77.5% 82.6% 69.3% 56.0% 61.2% 66.4% 71.6% 76.7% 81.9% 63.3% 44.7% 26.0% 31.2% 36.4% 41.6% 46.8% 33.5% 20.1% 25.3% 30.5%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday

June Occupancy (Sites) 48 48 48 80 80 48 48 48 48 48 80 80 48 48 48 48 48 80 80 48 48 48 48 48 80 80 48 48 48 48
Site Volume Used 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Site Volume Available After Pumpout 52257 58113 63969 43729 41489 47345 53201 59057 64913 70769 68529 66289 72145 78001 83857 89713 95569 93329 91089 96945 102801 108657 114513 120369 118129 115889 121745 127601 133457 139313
Percent Volume Available 34.4% 38.2% 42.1% 28.8% 27.3% 31.1% 35.0% 38.8% 42.7% 46.5% 45.1% 43.6% 47.4% 51.3% 55.1% 59.0% 62.8% 61.4% 59.9% 63.7% 67.6% 71.4% 75.3% 79.1% 77.7% 76.2% 80.0% 83.9% 87.7% 91.6%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday

July Occupancy (Sites) 136 136 136 72 72 72 72 72 96 96 72 72 72 72 72 96 96 72 72 72 72 72 96 96 72 72 72 72 72 96 96
Site Volume Used 34408 34408 34408 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Site Volume Available After Pumpout 122905 106497 90089 89873 89657 89441 89225 89009 82721 76433 76217 76001 75785 75569 75353 69065 62777 62561 62345 62129 61913 61697 55409 49121 48905 48689 48473 48257 48041 41753 35465
Percent Volume Available 80.8% 70.0% 59.2% 59.1% 58.9% 58.8% 58.7% 58.5% 54.4% 50.3% 50.1% 50.0% 49.8% 49.7% 49.5% 45.4% 41.3% 41.1% 41.0% 40.8% 40.7% 40.6% 36.4% 32.3% 32.2% 32.0% 31.9% 31.7% 31.6% 27.5% 23.3%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday

August Occupancy (Sites) 56 56 56 56 56 80 80 56 56 56 56 56 80 80 56 56 56 56 56 80 80 56 56 56 56 56 80 80 56 56 56
Site Volume Used 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Site Volume Available After Pumpout 39297 43129 46961 50793 54625 52385 50145 53977 57809 61641 65473 69305 67065 64825 68657 72489 76321 80153 83985 81745 79505 83337 87169 91001 94833 98665 78425 58185 62017 65849 69681
Percent Volume Available 25.8% 28.4% 30.9% 33.4% 35.9% 34.4% 33.0% 35.5% 38.0% 40.5% 43.0% 45.6% 44.1% 42.6% 45.1% 47.7% 50.2% 52.7% 55.2% 53.7% 52.3% 54.8% 57.3% 59.8% 62.3% 64.9% 51.6% 38.3% 40.8% 43.3% 45.8%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday

September Occupancy (Sites) 16 16 136 136 136 16 16 16 16 40 40 16 16 16 16 16 40 40 16 16 16 16 16 40 40 16 16 16 16 16
Site Volume Used 4048 4048 34408 34408 34408 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000
Site Volume Available After Pumpout 83633 97585 81177 64769 30361 44313 58265 72217 86169 76049 65929 79881 93833 107785 121737 117689 107569 97449 111401 125353 121305 117257 113209 103089 92969 106921 120873 116825 112777 108729
Percent Volume Available 55.0% 64.2% 53.4% 42.6% 20.0% 29.1% 38.3% 47.5% 56.7% 50.0% 43.3% 52.5% 61.7% 70.9% 80.0% 77.4% 70.7% 64.1% 73.2% 82.4% 79.8% 77.1% 74.4% 67.8% 61.1% 70.3% 79.5% 76.8% 74.1% 71.5%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Day of Week Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday

October Occupancy (Sites) 24 24 16 16 16 16 16 40 40 40 16 16 16 16 24 24
Site Volume Used 6072 6072 4048 4048 4048 4048 4048 10120 10120 10120 4048 4048 4048 4048 6072 6072 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hauled to Discharge Tank 18000 18000 18000 18000 18000 18000 3200 3200
Site Volume Available After Pumpout 102657 96585 110537 106489 102441 98393 94345 84225 74105 63985 77937 91889 105841 101793 95721 89649 107649 125649 128849 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049
Percent Volume Available 67.5% 63.5% 72.7% 70.0% 67.4% 64.7% 62.0% 55.4% 48.7% 42.1% 51.2% 60.4% 69.6% 66.9% 62.9% 58.9% 70.8% 82.6% 84.7% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8% 86.8%
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day of Week Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday

June
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April

May

May
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October
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July

July
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August
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STECKLEY Consulting Engineers Inc
Stephenfield Lake Resort OWMS

Cummulative Site Volume Used less Hauled 4048 10120 16192 20240 24288 28336 32384 36432 42504 48576 34624 38672 42720 46768 50816 54611 64731 56851 48971 41091 33211 25331 45571 65811 57931 50051 42171 34291 26411 46651 66891 59011 51131 43251 35371 27491 55827 84163 112499 104619 96739 88859 80979 101219 121459 113579 105699 99843 93987 88131 108371 110611 104755 98899 93043 87187 81331 83571 85811 79955 74099 68243 62387 56531 58771 61011 55155 49299 43443 37587 31731 33971 36211 30355 24499 18643 12787 29195 45603 62011 62227 62443 62659 62875 63091 69379 75667 75883 76099 76315 76531 76747 83035 89323 89539 89755 89971 90187 90403 96691 102979 103195 103411 103627 103843 104059 110347 116635 112803 108971 105139 101307 97475 99715 101955 98123 94291 90459 86627 82795 85035 87275 83443 79611 75779 71947 68115 70355 72595 68763 64931 61099 57267 53435 73675 93915 90083 86251 82419 68467 54515 70923 87331 121739 107787 93835 79883 65931 76051 86171 72219 58267 44315 30363 34411 44531 54651 40699 26747 30795 34843 38891 49011 59131 45179 31227 35275 39323 43371 49443 55515 41563 45611 49659 53707 57755 67875 77995 88115 74163 60211 46259 50307 56379 62451 44451 26451 23251 20051 20051 20051 20051 20051 20051 20051 20051 20051 20051 20051 20051
Daily Site Volume Used 4048 6072 6072 4048 4048 4048 4048 4048 6072 6072 4048 4048 4048 4048 4048 3795 10120 10120 10120 10120 10120 10120 20240 20240 10120 10120 10120 10120 10120 20240 20240 10120 10120 10120 10120 10120 28336 28336 28336 10120 10120 10120 10120 20240 20240 10120 10120 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144 12144 20240 20240 12144 12144 12144 12144 34408 34408 34408 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288 18216 18216 18216 18216 18216 24288 24288 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 14168 14168 20240 20240 14168 14168 14168 4048 4048 34408 34408 34408 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048 10120 10120 4048 4048 4048 4048 4048 6072 6072 4048 4048 4048 4048 4048 10120 10120 10120 4048 4048 4048 4048 6072 6072 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hauled to Discharge Tank 0 0 0 0 0 0 0 0 0 0 18000 0 0 0 0 0 0 18000 18000 18000 18000 18000 0 0 18000 18000 18000 18000 18000 0 0 18000 18000 18000 18000 18000 0 0 0 18000 18000 18000 18000 0 0 18000 18000 18000 18000 18000 0 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 18000 0 0 18000 18000 18000 18000 18000 18000 18000 0 18000 18000 18000 18000 0 0 18000 18000 18000 18000 0 0 0 18000 18000 0 0 0 0 0 18000 18000 0 0 0 0 0 18000 0 0 0 0 0 0 0 18000 18000 18000 0 0 0 18000 18000 3200 3200 0 0 0 0 0 0 0 0 0 0 0
Site Volume Available After Pumpout 148052 141980 135908 131860 127812 123764 119716 115668 109596 103524 117476 113428 109380 105332 101284 97489 87369 95249 103129 111009 118889 126769 106529 86289 94169 102049 109929 117809 125689 105449 85209 93089 100969 108849 116729 124609 96273 67937 39601 47481 55361 63241 71121 50881 30641 38521 46401 52257 58113 63969 43729 41489 47345 53201 59057 64913 70769 68529 66289 72145 78001 83857 89713 95569 93329 91089 96945 102801 108657 114513 120369 118129 115889 121745 127601 133457 139313 122905 106497 90089 89873 89657 89441 89225 89009 82721 76433 76217 76001 75785 75569 75353 69065 62777 62561 62345 62129 61913 61697 55409 49121 48905 48689 48473 48257 48041 41753 35465 39297 43129 46961 50793 54625 52385 50145 53977 57809 61641 65473 69305 67065 64825 68657 72489 76321 80153 83985 81745 79505 83337 87169 91001 94833 98665 78425 58185 62017 65849 69681 83633 97585 81177 64769 30361 44313 58265 72217 86169 76049 65929 79881 93833 107785 121737 117689 107569 97449 111401 125353 121305 117257 113209 103089 92969 106921 120873 116825 112777 108729 102657 96585 110537 106489 102441 98393 94345 84225 74105 63985 77937 91889 105841 101793 95721 89649 107649 125649 128849 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049 132049

Date 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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Appendix E 
 

Soil Sample Classification 
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Appendix F 
 

Sand Treatment Mound Design Work Sheet 
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