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Revision Summary 

March 18, 2026 

Stormwater Management Report issued for Site Plan Control application. 
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1 Introduction and Background 

Heidelberg Materials (HM) operates Picton Cement Plant & Quarry, a cement manufacturing 

facility, located at 1370 County Rd (CR) 49 in Picton ON (Figure 1-1).  

 

Figure 1-1: Project site location (Google, Maxar Tech 2020) 

The site is bounded by Picton Bay to the east and Elmbrook Rd and CR 5 to the west. CR 49 runs 

in a north-south direction through the centre of the site. There are agricultural lands 

immediately south and west of the site, and both agricultural and industrial (quarry) lands to 

the north. Small clusters of residential dwellings also exist within each of these areas. There are 

additional industrial developments (a shipping terminal and solar farm) further south and west 

respectively (Figure 1-2). 

Belleville 

Napanee 

Picton 

Quinte West 

Brighton Project Site 
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Figure 1-2: Project site and surrounding area (Google, Maxar Tech 2023) 

HM is proposing an improvement to the cement plant, comprising the addition of a new 0.05 ha 

truck docking station and 0.73 ha paved staging area. HM is seeking approval through a Site 

Plan Control application. Jewell Engineering Inc. (Jewell) has been retained by HM to review the 

existing stormwater management system and determine any upgrades required to support the 

proposed improvements.   

Picton Bay 
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2 Existing Conditions 

The project site has a total area of ~420 ha, and is generally gently sloped towards Picton Bay to 

the east. The project site comprises: 

• An active quarry, located in the centre-west and southwest 

• Picton Cement Plant (the Plant), located in the centre-east 

• A decommissioned quarry (converted to a lagoon system), located in the southeast 

• Agricultural lands, located in the northwest 

• Undeveloped/heavily-treed lands, located in the northeast and along site boundaries. 

The surfaces of the quarries are primarily exposed bedrock, and the surfaces of the Plant are 

primarily granular material and shallow, disturbed soil. There are some areas of concrete paving 

(parking areas and pathways) throughout the site (Figure 1-2).  

There is an existing storm sewer system, which drains to the lagoon system in the southeast. 

The storm sewers were designed to convey the 10-yr storm event in addition to process waters 

contributed by the Plant and potentially some intercepted groundwater. It should be noted 

that, due to heavily disturbed site conditions, several sections of the storm sewer have 

previously been unable to be mapped or investigated and thus introduces some uncertainty. 

The site operates a water recycling process, with the lagoon system functioning as a water 

management pond (WMP). This water recycling system includes stormwater runoff that is all 

directed to the WMP where it is clarified by settling.   

The Plant holds two permits to take water (PTTW).  The first is for dewatering of the active 

quarry, the water from which is mixed with Plant process waters, stormwater runoff, and 

groundwater as they are conveyed to the WMP by the storm sewer system. The water is then 

clarified within the WMP. The second PTTW allows withdrawal of fresh water from Picton Bay.  

However, Plant operators have not needed to draw water from Picton Bay in the past 10 years. 

Clarified water from the WMP is discharged infrequently to Picton Bay. 

2.1 Soils, Bedrock & Groundwater 

Soils were reviewed from the Soil Survey of Prince Edward County (Ontario Ministry of 

Agriculture and Food, 1948) and National Soil Database (Government of Ontario, 2019). The 

site consists of hydrologic soil group (HSG) B and HSG C soil (Figure 2-1) (Figure 2-2). 
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Soils found on the site include: 

• Ameliasburg Loam 

o These soils are naturally well drained, and the material is comprised primarily of 

sand (≥44%) and silt (≥30%). Ameliasburg Loam is classified as HSG B. 

• Farmington Loam 

o These soils are naturally well drained, and the material is comprised primarily of 

sand (≥44%) and silt (≥36%). Farmington Loam is classified as HSG B. 

• Rockland 

o This is a true non-soil, with exposed or extremely shallow bedrock. Drainage and 

material composition are not applicable. Rockland is classified as HSG B. 

• South Bay Clay Loam 

These soils are naturally moderately well drained, and the material primarily 

comprises clay (≥52%) and silt (≥34%). South Bay Clay Loam is classified as HSG C.  

• Elmbrook Clay / Clay Loam 

o These soils are naturally imperfectly drained. The composition of both materials 

is known to be similar, consisting primarily of clay (≥50%) and silt (≥40%). 

Elmbrook Clay and Elmbrook Clay Loam are classified as HSG C.  

 

Figure 2-1: Project site soils (AgMaps, Kings Printer for Ontario 2026) 
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Figure 2-2: MTO Drainage Management Manual – Description of Hydrologic Soils Groups

The surfaces of the quarries consist primarily of exposed limestone bedrock. The Rockland soil

group also indicates the presence of exposed or extremely shallow bedrock. From this, it can be 

inferred that bedrock is very shallow throughout the site and that the remaining areas of soil 

are a thin surface layer. This aligns with the bedrock conditions detailed in the 2018 SWM 

Report by Cornerstone Builders Ltd. (CBL), which has been included in Appendix F.

The 2018 CBL Report also specified that the site storm sewer system includes a gravel bedding 

that intercepts groundwater. The 2025 Subsurface Utility Plan (included in Appendix D) shows 

that the inverts of most storm sewer segments are 2-3 m below the top of grate of their 

connecting structures, with several only 1 m below. Thus, it can be inferred that groundwater is 

present at a depth of ~1-3 m throughout the site. This aligns with expectations for high-

elevation base flows adjacent to Picton Bay.
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3 Purpose of this Report 

This report provides a drainage design for the proposed site improvements. The existing 

stormwater management system (the storm sewers and WMP) and its modelling from the 2018 

CBL Report were reviewed. The model was updated to incorporate the proposed improvements 

and any works completed since 2018. The system’s performance under the updated conditions 

was analyzed to determine any upgrades required to support the proposed improvements. 

3.1 Proposed Improvements 

The Plot Plan for the project is included in Appendix A.  

The proposed improvements comprise the addition of a new 0.05 ha truck docking station and 

0.73 ha paved staging area. This will improve the ease of loading and unloading trucks, and help 

control dust and improve runoff quality through easier maintenance. The improvements will be 

located in the northern extent of the Plant, north of the clinker storage hall and east of the 

corrugated steel shelters, replacing an area of granular material (Figure 3-1).  

 

Figure 3-1: Project Plot Plan excerpt (rCon Engineers Inc., 2026) 
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4 Hydrologic Modelling 

A hydrologic model of the site was prepared by CBL in their 2018 SWM Report. No major 

changes to the land use, topography, or other site conditions have occurred since; the only 

alteration has been the addition of the corrugated steel shelters to the north of the Plant. As 

such, the 2018 modelling remains applicable, and only requires updating to incorporate the 

corrugated steel shelters and proposed improvements. 

4.1 Improvement Impacts 

The 2018 CBL Report modelled the Plant site using 16 catchment areas based on LiDAR 

topographic data. Both the corrugated steel shelters and proposed improvements are located 

in Catchment Area (CA) 104, which is 9.75 ha in total (Figure 4-1). 

 

Figure 4-1: Storm Drainage and Catchment Plan excerpt showing the location of later site improvements (CBL, 2018) 
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The updates will result in changes to the runoff coefficient and time of concentration CBL 

previously calculated for CA 104. Equation 1 shows the calculation method used to determine 

the weighted runoff coefficient, and Equation 2 shows the Airport Method used to determine 

the time of concentration. 

Equation 1: Weighted Runoff Coefficient 

𝐶𝑊 =
𝐶1 𝑥 𝐴1 +  𝐶2 𝑥 𝐴2+ . . .  𝐶𝑛 𝑥 𝐴𝑛 

𝐴1 +  𝐴2 + . . .  𝐴𝑛
 

Where: 

 Ci = Runoff coefficient for Ai 

 Ai = Land area (ha) of cover type 

Equation 2: Airport Method of Determining Time of Concentration 

𝑇𝐶 =
3.26 𝑥 (1.1 − 𝐶) 𝑥 𝐿0.5

𝑆𝑊
0.33  

Where: 

 TC = Time of concentration (min) 

 C = Runoff coefficient 

 L = Length of flow path (m) 

 SW = Slope of the watershed (%) 

It should be noted that, while the maximum runoff coefficient of 0.4 recommended for use of 

the Airport Method was often exceeded, the Bransby-Williams method recommended for 

higher coefficients is based on highly channelized flow. As the project site is dominated by 

overland flow, this would not accurately represent site conditions and produce inaccurate 

results; the Airport Method was more suitable. 

The site improvement updates comprise: 

• 0.73 ha paved truck staging area 

o Previous cover: gravel (runoff coefficient = 0.6 per 2018 CBL Report) 

o Proposed cover: concrete (runoff coefficient = 0.9 per 2018 CBL Report) 

• 0.05 ha truck docking station 

o Previous cover: gravel (runoff coefficient = 0.6 per 2018 CBL Report) 

o Proposed cover: building (runoff coefficient = 0.9 per 2018 CBL Report) 

• 0.34 ha corrugated steel shelters 

o Previous cover: gravel (runoff coefficient = 0.6 per 2018 CBL Report) 

o Current cover: building (runoff coefficient = 0.9 per 2018 CBL Report) 
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4.1.1 Runoff Coefficient 

The runoff coefficient for CA 104 was calculated as 0.60 in the 2018 CBL Report. The updated 

runoff coefficient was calculated as 0.63. The calculation process is shown below. 

0.60 =  
8.63 (𝐶𝑢𝑛𝑢𝑝𝑑𝑎𝑡𝑒𝑑) + 1.12 (0.60)

9.75
 

𝐶𝑢𝑛𝑢𝑝𝑑𝑎𝑡𝑒𝑑 = 0.60 

𝐶(2026) =  
8.63 (0.6) + 1.12 (0.9)

9.75
 

𝑪(𝟐𝟎𝟐𝟔) = 𝟎. 𝟔𝟑 

4.1.2 Time of Concentration 

CA 104 and CA 115 are the two catchment areas contributing to a segment of the storm sewer 

system. As such, they were treated as one 10.95 ha catchment (runoff coefficient = 0.60) in the 

2018 CBL analysis, with an initial time of concentration calculated as 20 min. The updated initial 

time of concentration was calculated as 18.8 min. The calculation process is shown below. 

𝐶𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑(2026) =  
9.75 (0.63) + 1.2 (0.60)

10.95
 

𝐶𝐶𝑜𝑚𝑏𝑖𝑛𝑒𝑑(2026) = 0.63 

20 𝑚𝑖𝑛 = 3.26 (1.1 − 0.60) (
𝐿0.5

𝑆𝑊
0.33) 

(
𝐿0.5

𝑆𝑊
0.33) = 12.27 

𝑇𝐶(2026) = 3.26 (1.1 − 0.63) (12.27) 

𝑻𝑪(𝟐𝟎𝟐𝟔) = 𝟏𝟖. 𝟖 𝒎𝒊𝒏 

It should be noted that the 34.5 min initial time of concentration for CA 101 was decreased to 

30 min for conservatism; a similar process may or may not have been applied to CA 104. As 

such, calculation based on the 20 min time of concentration will either be accurate or 

conservative. The length and slope of the flow path remain applicable as the site topography 

remains unchanged. 
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4.2 Updated Model 

The catchment area properties used in the updated modelling, including values previously 

determined in the 2018 CBL Report and those updated in this report, are summarized in Table 

4-1 

Table 4-1: Updated catchment area properties (*Updated in 2026) (CBL, 2018) 

Catchment Area Area (ha) Runoff Coefficient 

100 5.71 0.25 

101 7.67 0.4 

102 2.31 0.60 

103 3.31 0.60 

104 9.75 *0.63 

105 1.57 0.9 

106 0.78 0.9 

107 0.53 0.9 

108 1.21 0.9 

109 2.04 0.4 

110 0.40 0.9 

111 1.62 0.9 

112 1.26 0.9 

113 0.31 0.9 

114 0.43 0.9 

115 1.20 0.6 

The 2018 CBL report determined times of concentration for the catchment(s) contributing to 

each section of storm sewer. 20 min and 30 min times of concentration were used for the initial 

sewer sections, with times of concentration at downstream pipes increased based on the time 

of flow in the previous section. The times of concentration for the contributing catchment(s) 

used in the updated modelling, including those previously determined by CBL and those 

updated in this report, are summarized in Table 4-2. 
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Table 4-2: Updated catchment area times of concentration (*Updated in 2026) (CBL, 2018) 

Catchment Area(s) Runoff Coefficient(s) Time of Concentration (min) 

102, 103 0.6 20 

106 0.9 20.4 

100, 101, 105 0.25, 0.4, 0.9 30 

108 0.9 30.4 

107 0.9 30.5 

110 0.9 30.8 

109 0.4 20 

111 0.9 31 

112 0.9 20 

113, 114 0.9 32.2 

104, 115 *0.63 *18.8 
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5 Storm Sewer Design  

The storm sewer design sheet (SSDS) developed in the 2018 CBL Report was updated to 

incorporate the corrugated steel shelters and proposed improvements. The SSDS from the 2018 

CBL Report and the newly-updated SSDS’s are included in Appendix C. 

It should be noted that due to the heavily-disturbed site conditions, both the 2018 CBL Report 

and 2025 Subsurface Utility Plan indicate that several sections of the storm sewer system are 

unknown/could not be investigated. As such, minor uncertainties are associated with this 

modelling update, however, the findings and conclusions remain valid. 

5.1 Hydraulic Modelling 

Storm sewer design sheets are prepared by comparing peak flow rates calculated using the 

Rational Method to pipe capacity calculated using Manning’s Equation. The Rational Method is 

included as Equation 3, and Manning’s Equation is included as Equation 4. 

Equation 3: Rational Method 

 𝑄 =
1

360
∗ 𝐶 ∗ 𝑖 ∗ 𝐴 

Where: 

 Q = Peak flow (m3/s) 

 C = Runoff coefficient 

 I = Rainfall Intensity (mm/hr) 

 A = Area (ha) 

Equation 4: Manning’s Equation 

 𝑄 =
1

𝑛
∗ 𝐴 ∗ 𝑅

2

3 ∗ 𝑆
1

2  

Where: 

 N = Manning’s roughness coefficient 

 A = Pipe area (m2) 

 R = Hydraulic radius (A/P) 

 P = Wetted perimeter (m) 

 S = Slope (m/m) 

The inputs to the updated SSDS are discussed below. 
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5.1.1 Area 

The areas of each catchment are summarized in Table 4-1. 

5.1.2 Runoff Coefficient 

The runoff coefficients of each catchment are summarized in Table 4-1.  

5.1.3 Intensity 

Precipitation records from Environment Canada for Belleville station 6150689 were used, as 

Belleville is the closest station to the project site. The most recent V3.3 intensity-duration-

frequency (IDF) curves were released October 2022, and contain data from 1960-2016. These 

IDF curves are included in Appendix B. 

Rainfall intensity was calculated using the Rainfall Intensity Equation included as Equation 5. 

Equation 5: Rainfall Intensity Equation 

𝐼 = 𝐴 ∗ 𝑇𝑐
𝐵 

Where: 

 I = Rainfall Intensity in mm/hr 

 A = Rainfall Coefficient 

 B = Rainfall Exponent 

 Tc = Time of Concentration in hrs 

The rainfall coefficients for the 10-yr storm event are: 

• A = 30.5 

• B = -0.678 

5.1.4 Time of Concentration 

The times of concentration for the catchment(s) contributing to each section of storm sewer 

are summarized in Table 4-2.  

5.1.5 Manning’s Roughness Coefficient 

All pipes were assigned the standard coefficients of 0.013 for PVC/RCP pipes and 0.024 for CSP 

pipes, as determined from the SSDS in the 2018 CBL Report.  

5.1.6 Pipe Properties 

Pipe lengths, slopes, and sizes were initially set as those from the SSDS in the 2018 CBL Report, 

including the recommended upgrades. Pipe size was then increased as required to satisfy 

capacity constraints. 
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5.2 Results 

The 10-yr storm sewer design sheets for the 2026 updated conditions and proposed storm 

sewer upgrades are included in Appendix C. 

The following storm sewer sections are undersized: 

• 900 CSP Pipe – Gate Chamber  

• Pipe Between Gate Chamber – Holding Pond 

• Pipe between MH11 – MH12 

• Pipe between MH12 – Gate Chamber 

It should also be noted that there is a section of unknown storm sewer running east from the 

location of the proposed improvements to the well-defined ditch that contributes to the 900 

mm CSP pipe. It is not known if this pipe receives flows, or what its capacity is. However, as 

runoff will flow overland to the ditch if it is inaccessible or undersized, the condition of this pipe 

will not impact the drainage design of the proposed improvements. 

5.2.1 900 CSP – Gate Chamber 

The 900 mm CSP pipe has a q/Q (flow/capacity) ratio of 1.85 under the updated conditions, 

increased from the 1.69 ratio in the 2018 CBL Report. These ratios are based on the assumed 

pipe slope of 0.5% from the 2018 CBL Report. However, even if the pipe is undersized, flows in 

excess of the capacity will be temporarily retained in the well-defined ditch north of the pipe.  

If the pipe was upsized to 1050 (1066) mm, the q/Q ratio would decrease to 1.18. This would 

still impose storage in the ditch, but it would be significantly lower than that of the current 

design. The pipe would need to be upsized to 1200 mm to convey all flows without retention. 

5.2.2 Gate Chamber – Holding Pond 

The 1050 (1066) mm RCP pipe between the Gate Chamber and Holding Pond has an updated 

q/Q ratio of 1.46, increased from the 1.44 ratio in the 2018 CBL Report. However, these ratios 

are based on the pipe properties from the 2018 CBL Report, which noted that the pipe may be 

either 1050 mm or 1200 mm. 

If the pipe is 1200 mm, the q/Q ratio will decrease to 1.07, which is the maximum q/Q that 

pipes are able to convey (per Design Chart 2.30 of the MTO Drainage Management Manual). 

5.2.3 MH11 – MH12 & MH12 – Gate Chamber 

The 1050 (1066) mm RCP pipes between MH11-MH12 and MH12-Gate Chamber have updated 

q/Q ratios of 1.03 and 1.02 respectively. These values are the same as those from the 2018 CBL 

Report, as the contributing catchments were not impacted by the model updates. As the q/Q 

ratios are less than 1.07, the pipes remain sufficient to convey flows. 
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5.3 Recommendations 

To support the proposed site improvements, Jewell recommends: 

• Ongoing monitoring of the 900 mm CSP pipe and the contributing ditch 

o If ditch storage is sufficient: no upgrades recommended 

o If ditch storage is insufficient, that is, if stormwater is not contained within the 

ditch and spills to Picton Bay: upsizing from 900 mm – 1050 mm recommended 

• Investigation of the RCP Gate Chamber – Holding Pond pipe 

o If the pipe is 1200 mm: no upgrades recommended 

o If the pipe is 1050 mm: upsizing from 1050 mm - 1200 mm recommended 

Investigation (and potential upsizing) of the RCP Gate Chamber – Holding Pond pipe should be 

completed in conjunction with the proposed improvements. Upsizing of the 900 mm CSP pipe 

should be completed if concerns regarding the ditch storage are identified. 
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6 Water Management Facility 

The 1996 Water Management Plan prepared by Water and Earth Science Associated Ltd. 

(WESA) estimated the WMP to have a residence time of ~97 days.  The WESA Report also refer-

enced effluent settling tests by Beak Engineering Ltd. (Beak) in 1991. Beak found that a settling 

time of 24 hrs was sufficient to achieve the TSS limits set for the site under the Municipal/In-

dustrial Strategy for Abatement program. The WMP provides a settling period greatly exceed-

ing the requirement. Excerpts from the WESA Report are included in Appendix E.

The WMP would also satisfy the Enhanced treatment (80% TSS removal) target of the 2006 Bay 

of Quinte Remedial Action Plan Stormwater Management Design Guidelines. Per Table 3.2 of 

the 2003 Stormwater Management Planning and Design Manual, a site with 85% 

imperviousness requires a wet pond with 250 m3/ha of storage. At ~420 ha, the project site 

would require 105,000 m3 of storage if it were at this level of imperviousness. However, the 

WMP provides 446,720 m3 of storage based on the 2025 Lagoon Survey (included in Appendix 

D). This greatly exceeds the storage volume required to provide Enhanced treatment.

Stormwater generated by the proposed improvements will not impact WMP quality.

The area contributing to the WMP has not changed. However, the corrugated steel shelters and 

proposed improvements cause surface hardening, which increases runoff volume (e.g. peak 

flows of CA 104 increased by 0.116 m3/s). This increased runoff can be accommodated by the 

excess storage of the WMP, or discharged to Picton Bay with other excess water from the WMP 

if required.

Stormwater generated by the proposed improvements will not impact WMP storage.

Under normal conditions, the stormwater is in a closed loop and does not discharge into the 

natural environment.  If a discharge event is triggered, only treated water will be pumped to 

Picton Bay.  The treated water has been clarified for approximately 97 days.

The site improvements are expected to have no impact on the natural environment.
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7 Conclusions & Recommendations 

Heidelberg Materials is proposing the following improvements to the Picton Cement Plant & 

Quarry: 

• 0.05 ha truck docking station 

• 0.73 ha paved truck staging area 

Modelling of the stormwater management system was previously completed by Cornerstone 

Builders Ltd. in their 2018 SWM Report. This modelling was updated to account for the impact 

of the proposed improvements and the works completed since 2018. 

Jewell found the 2026 proposed improvements will result in a small increase in peak flows that 

will be conveyed to the existing water management facility through the existing storm sewer 

network.  Since a full inventory of the existing storm sewer system is not available, there is 

some uncertainty in the capacity of the system to convey the expected flows to the water 

management facility. 

Despite uncertain knowledge of the storm sewer system, the Plant operators have provided 

observations of flows and did not report any surcharges of stormwater runoff. 

Storm Sewer System 

To support the proposed improvements, Jewell recommends: 

• Ongoing monitoring of the 900 mm CSP pipe and the contributing ditch 

o If ditch storage is not exceeded, that is no spills occur: no upgrades 

recommended 

o If ditch storage is insufficient and spills out of the ditch are observed: upsizing of 

the 900 mm pipe to a 1050 mm pipe would be recommended 

• Investigation of the RCP Gate Chamber – Holding Pond pipe 

o If the pipe is 1200 mm: no upgrades recommended 

o If the pipe is 1050 mm: upsizing to a 1200 mm pipe is recommended 

Recommendations should be completed in conjunction with the proposed improvements. 

Water Management Facility 

No changes to the water management facility are required. 
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APPENDIX A 

 

Project Plot Plan 
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APPENDIX B 

 

Environment Canada IDF Curves  



                     Environment and Climate Change Canada
                 Environnement et Changement climatique Canada
                                        
           Short Duration Rainfall Intensity-Duration-Frequency Data
          Données sur l'intensité, la durée et la fréquence des chutes
                            de pluie de courte durée
                                        
                 Gumbel - Method of moments/Méthode des moments
                                        
                                   2022/10/31
                                        
================================================================================
 
 BELLEVILLE                                             ON        6150689       
 (composite)         
 Latitude:  44 9'N     Longitude: 77 23'W    Elevation/Altitude: 76         m
 
 Years/Années :  1960 - 2016          # Years/Années :     44   
 
================================================================================
 
********************************************************************************
 
Table 1 : Annual Maximum (mm)/Maximum annuel (mm)

 
********************************************************************************
 
          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h
         Année
          1960    6.3    9.1   12.4   23.4   25.4   35.1   53.8   55.1   55.9
          1961    6.1    7.9    8.9   12.2   18.0   18.8   23.9   34.0   36.3
          1963   12.4   19.0   23.1   28.4   30.7   31.0   31.0   31.7   44.4
          1964    4.3    5.6    7.4   12.2   12.4   20.6   45.2   45.7   45.7
          1966    6.3    8.9   10.4   11.9   13.2   16.0   32.8   37.8   38.1
          1967    7.4    9.9   10.4   10.4   11.9   13.2   26.4   42.4   58.7
          1968    7.9   11.9   13.7   18.5   21.8   27.2   43.9   57.1   57.1
          1969    5.8    9.7   13.0   17.5   24.4   31.0   37.8   43.2   62.2
          1971    7.4   11.4   13.0   23.9   25.1   25.4   25.7   25.7   32.5
          1972    9.4   10.7   11.7   12.4   14.7   20.6   28.2   33.5   50.5
          1973    7.4   10.7   11.9   18.0   21.3   21.8   37.3   45.5   48.0
          1974   10.9   15.2   17.8   25.4   25.4   25.4   34.3   42.7   42.7
          1977    4.8    8.1    9.9   14.7   25.1   30.2   60.5   66.0   66.0
          1980   13.2   16.9   19.0   20.5   20.5   34.6   46.9   47.6   59.6
          1981  -99.9  -99.9   13.3   25.5   29.4   34.6   46.2   49.2   57.4
          1982    4.6    8.5   10.1   14.2   18.3   24.7   39.8   45.0   45.0
          1983    6.5    8.9   10.5   18.4   22.2   30.7   39.6   39.6   50.3
          1984    5.1    8.1   10.1   11.3   19.7   23.7   33.4   51.4   55.1
          1985   10.5   16.2   20.0   27.0   27.4   42.3   42.3   44.5   44.5
          1986    9.1   14.4   16.4   23.2   25.2   35.0   59.2   68.8   78.9



          1987    4.3    6.6    9.3   14.2   24.7   37.1   39.2   39.2   39.2
          1988    3.7    6.2    7.4    8.6    9.2   10.6   20.8   22.2   28.2
          1989   14.5   16.7   17.9   18.4   24.2   24.2   27.7   27.7   37.7
          1990    6.9    8.3   10.0   12.3   13.6   20.8   29.7   34.8   38.7
          1991    8.5   13.8   18.5   18.8   32.0   32.4   32.4   32.4   32.7
          1992    6.3    7.6    8.4   13.2   18.8   21.9   38.2   48.3   50.1
          1993    8.2   15.8   23.6   28.3   28.3   28.3  -99.9  -99.9   69.6
          1994    8.8   10.2   14.5   18.3   23.6   25.5   38.2   49.2   52.8
          1995    8.0   12.9   14.9   19.3   27.5   31.5   48.5   58.5   67.3
          1996    6.9   10.4   13.4   19.2   25.1   41.3   41.5   53.8   53.8
          1997   10.3   16.8   20.9   25.5   42.8   50.0   56.0   56.0   56.0
          1998    9.5   12.1   15.1   22.1   25.0   32.6   38.6   38.6   50.2
          1999    9.6   13.1   17.9   23.2   29.4   36.9   42.8   72.7   72.7
          2000   10.4   13.4   14.7   16.8   29.0   39.8   52.0   52.4   53.0
          2001    7.4   10.1   11.0   11.8   16.7   17.4   21.2   31.6   39.8
          2002    7.1    9.4   14.0   21.0   22.4   26.0   39.4   44.2   49.8
          2003    7.6   13.5   20.1   26.2   27.0   27.0   31.1  -99.9   56.2
          2004   14.4   22.1   28.8   33.3   33.3   49.0   89.9  114.4  124.5
          2006    9.0   14.7   18.8   19.5   19.5   19.5   37.3   42.7   59.8
          2009    6.3   10.7   14.1   20.2   21.7   30.6   36.9   52.3   68.0
          2011   12.7   20.3   25.8   31.1   39.7   44.3   49.1   49.1   51.2
          2012    6.2   11.3   16.1   26.0   30.0   30.8   44.4   64.6   65.4
          2013    7.4   11.6   15.7   19.3   21.5   23.2   29.0   32.8   33.9
          2014    7.7   12.0   14.7   16.6   18.1   26.7   34.0   42.4   63.2
          2015    5.3    8.5   11.4   17.0   29.0   48.2   56.4   60.6   73.7
          2016    7.0    9.8   14.7   22.9   24.4   24.6   32.2   41.6   41.6
        ---------------------------------------------------------------------
        # Yrs.     45     45     46     46     46     46     45     44     46
        Années
          Mean    8.0   11.8   14.7   19.4   23.7   29.2   39.9   47.0   53.4
       Moyenne
     Std. Dev.    2.6    3.8    4.9    5.9    6.8    9.2   12.5   15.5   16.1
    Écart-type
         Skew.   0.80   0.78   0.86   0.26   0.30   0.43   1.54   1.96   1.88
   Dissymétrie
      Kurtosis   3.48   3.43   3.72   2.61   3.95   3.11   7.71  10.31  10.23
 
          *-99.9 Indicates Missing Data/Données manquantes
 
 Warning: annual maximum amount greater than 100-yr return period amount
 Avertissement : la quantité maximale annuelle excède la quantité
                 pour une période de retour de 100 ans
          Year/Année      Duration/Durée        Data/Données          100-yr/ans
                2004               6 h                  89.9                78.9
                2004              12 h                 114.4                95.6
                2004              24 h                 124.5               104.0
 
********************************************************************************
 
Table 2a : Return Period Rainfall Amounts (mm)



           Quantité de pluie (mm) par période de retour
 
********************************************************************************
 
 Duration/Durée        2        5       10       25       50      100   #Years
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années
          5 min      7.6      9.9     11.4     13.3     14.8     16.2       45
         10 min     11.1     14.5     16.7     19.5     21.5     23.6       45
         15 min     13.9     18.2     21.0     24.6     27.3     29.9       46
         30 min     18.4     23.6     27.1     31.4     34.7     37.9       46
          1 h       22.6     28.5     32.5     37.5     41.3     45.0       46
          2 h       27.7     35.8     41.1     47.9     52.9     57.9       46
          6 h       37.8     48.8     56.1     65.3     72.2     78.9       45
         12 h       44.5     58.1     67.2     78.6     87.1     95.6       44
         24 h       50.8     65.0     74.5     86.4     95.2    104.0       46
 
********************************************************************************
 
Table 2b :
 
 Return Period Rainfall Rates (mm/h) - 95% Confidence limits
 Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95%
 
********************************************************************************
 
 Duration/Durée        2        5       10       25       50      100   #Years
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années
          5 min     90.7    118.5    136.9    160.1    177.4    194.5       45
                +/-  8.4 +/- 14.2 +/- 19.2 +/- 25.9 +/- 31.0 +/- 36.1       45
         10 min     66.8     86.8    100.0    116.7    129.1    141.4       45
                +/-  6.1 +/- 10.2 +/- 13.8 +/- 18.6 +/- 22.2 +/- 25.9       45
         15 min     55.5     72.7     84.0     98.4    109.1    119.6       46
                +/-  5.2 +/-  8.7 +/- 11.7 +/- 15.8 +/- 18.9 +/- 22.0       46
         30 min     36.9     47.3     54.2     62.9     69.3     75.8       46
                +/-  3.1 +/-  5.3 +/-  7.1 +/-  9.6 +/- 11.5 +/- 13.4       46
          1 h       22.6     28.5     32.5     37.5     41.3     45.0       46
                +/-  1.8 +/-  3.0 +/-  4.1 +/-  5.5 +/-  6.6 +/-  7.7       46
          2 h       13.8     17.9     20.6     24.0     26.5     29.0       46
                +/-  1.2 +/-  2.0 +/-  2.8 +/-  3.7 +/-  4.5 +/-  5.2       46
          6 h        6.3      8.1      9.4     10.9     12.0     13.2       45
                +/-  0.6 +/-  0.9 +/-  1.3 +/-  1.7 +/-  2.0 +/-  2.4       45
         12 h        3.7      4.8      5.6      6.6      7.3      8.0       44
                +/-  0.3 +/-  0.6 +/-  0.8 +/-  1.1 +/-  1.3 +/-  1.5       44
         24 h        2.1      2.7      3.1      3.6      4.0      4.3       46
                +/-  0.2 +/-  0.3 +/-  0.4 +/-  0.5 +/-  0.7 +/-  0.8       46
 
********************************************************************************
 
Table 3 : Interpolation Equation / Équation d'interpolation: R = A*T^B
 



R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)

RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)
 T = Rainfall duration (h) / Durée de la pluie (h)
 
********************************************************************************
 
       Statistics/Statistiques      2      5     10     25     50    100
                               yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans
      Mean of RR/Moyenne de RR   33.1   43.0   49.6   57.9   64.0   70.1
    Std. Dev. /Écart-type (RR)   31.6   41.3   47.7   55.8   61.9   67.8
        Std. Error/Erreur-type    7.6    9.6   10.9   12.6   13.9   15.1
               Coefficient (A)   20.5   26.5   30.5   35.5   39.3   43.0
         Exponent/Exposant (B) -0.676 -0.677 -0.678 -0.679 -0.679 -0.679
 Mean % Error/% erreur moyenne    8.5    8.1    8.0    7.8    7.7    7.7
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Pipe Capacity by Manning's Equation
Peak Runoff Estimate by Rational Method

Intensity for Belleville Where:
Where: A = area of pipe in m2 Check

Q = Peak Flow in cms A = 30.4 R = Hydraulic radius = A / P
C = Runoff Coefficient Where: B = -0.678 CSP 0.024 P = Wetted perimeter
i = Rainfall Intensity in mm/hr i = Rainfall Intensity in mm/hr RCP/PVC 0.013 S = Slope (m/m)
A = Area in hectares Tc = Time of Concentration in hours n = Manning's friction coef.

R.C. x A CUM. R.C 
x A

INTENSITY PEAK 
FLOW

Capacity, 
n =

Time of 
Flow

0.013

0.25 0.4 0.6 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (m3/s) (m/s) min (m/s)

MH2a MH2 0.00 0.00 20.0 64.0 0.000 750 31.0 RCP 0.50% 0.787 1.78 0.29 0.00 OK
102, 103 MH2 MH4 5.65 3.39 3.39 20.0 64.0 0.603 750 71.7 RCP 1.80% 1.494 3.38 0.35 3.19 OK 0.40

106 MH4 MH5 0.78 0.70 4.09 20.4 63.3 0.719 750 30.8 RCP 0.50% 0.787 1.78 0.29 2.02 OK 0.91
MH5 MH5a 0.00 4.09 20.6 62.7 0.712 900 13.4 RCP 0.50% 1.280 2.01 0.11 2.06 OK 0.56

MH5a MH6 0.00 4.09 20.8 62.4 0.710 900 42.0 RCP 0.50% 1.280 2.01 0.35 2.06 OK 0.55

100, 101, 105 CB3 CB4 5.71 7.67 1.57 5.91 5.91 30.0 48.6 0.798 750 63.0 RCP 1.00% 1.113 2.52 0.42 2.74 OK 0.72
108 CB4 MH6 1.21 1.09 7.00 30.4 48.2 0.937 750 11.0 RCP 1.00% 1.113 2.52 0.07 2.83 OK 0.84

107 MH6 MH7 0.53 0.48 11.57 30.5 48.1 1.546 1066 53.8 RCP 1.00% 2.843 3.19 0.28 3.24 OK 0.54
110 MH7 MH8 0.40 0.36 11.93 30.8 47.8 1.584 1066 57.1 RCP 1.40% 3.364 3.77 0.25 3.70 OK 0.47

109 CB9 MH8 2.04 0.82 0.82 20.0 64.0 0.145 375 84.8 RCP 3.00% 0.304 2.75 0.51 2.71 OK 0.48

111 MH8 MH9 1.62 1.46 14.20 31.0 47.5 1.875 1066 38.9 RCP 0.50% 2.010 2.25 0.29 2.56 OK 0.93
MH9 MH9a 0.00 14.20 31.3 47.2 1.864 1050 18.8 RCP 1.00% 2.731 3.15 0.10 3.38 OK 0.68

112 DDI1 MH9a 1.26 1.13 1.13 20.0 64.0 0.202 900 55.0 RCP 0.50% 1.280 2.01 0.46 1.47 OK 0.16

MH9a MH10 0.00 15.33 31.4 47.1 2.008 1066 75.0 RCP 0.60% 2.202 2.47 0.51 2.79 OK 0.91
MH10 MH11 0.00 15.33 31.9 46.6 1.987 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.56 OK 0.99

113, 114 MH11 MH12 0.74 0.67 16.00 32.2 46.4 2.062 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.55 Surch 1.03
MH12 Gate Chamber 0.00 16.00 32.4 46.1 2.050 1066 5.0 RCP 0.50% 2.010 2.25 0.04 2.55 Surch 1.02

104, 115 900 CSP Gate Chamber 10.95 6.57 6.57 20.0 64.0 1.168 900 191.0 CSP 0.50% 0.693 1.09 2.92 #REF! Surch 1.69
(n = 0.024)

Gate Chamber Holding Pond 0.00 22.57 32.5 46.1 2.890 1066 100.0 RCP 0.50% 2.010 2.25 0.74 #REF! Surch 1.44
MTO Chart 2.30 shows a pipe will convey 7% beyond Manning full flow

Cornerstone Builders Ltd. Ph. 613-968-3501 Designed:
195 Bellevue Drive Fx. 613-968-4986 Checked:
Belleville, ON, K8N 4Z5 Date: Sunday, July 1, 2018 Prince Edward County

q/QRUNOFF COEFFICIENT

Bryon Keene, P.Eng. Project:
Peter Yee, P.Eng. Lehigh Cement 

Length Type of 
Pipe

Grade 
(use m/m)

Full Flow 
Velocity

Actual 
Velocity 

at Qd

Check 
Capacity

Pipe Size

LOCATION FROM TO

CATCHMENT AREAS TIME OF 
CONCENTRAT

ION

STORM SEWER DESIGN SHEET

10-Year Parameters
Manning's Coef

LOCATION PEAK FLOW CALCULATION PROPOSED SEWER

𝑄=  1/360  𝐶 𝑖 𝐴

𝑞 ≤ 𝑄

V ≤ 6 𝑚/𝑠

𝑄=  1/𝑛 𝐴 𝑅^(2∕3)  

𝑖=  𝐴*Tc^B   



Pipe Capacity by Manning's Equation
Peak Runoff Estimate by Rational Method

Intensity for Belleville Where:
Where: A = area of pipe in m2 Check

Q = Peak Flow in cms A = 30.5 R = Hydraulic radius = A / P
C = Runoff Coefficient Where: B = -0.678 CSP 0.024 P = Wetted perimeter
i = Rainfall Intensity in mm/hr i = Rainfall Intensity in mm/hr RCP/PVC 0.013 S = Slope (m/m)
A = Area in hectares Tc = Time of Concentration in hours n = Manning's friction coef.

R.C. x A CUM. R.C 
x A

INTENSITY PEAK 
FLOW

Capacity, 
n =

Time of 
Flow

0.013

0.25 0.4 0.6 0.63 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (m3/s) (m/s) min (m/s)

MH2a MH2 0.00 0.00 20.0 64.2 0.000 750 31.0 RCP 0.50% 0.787 1.78 0.29 0.00 OK
102, 103 MH2 MH4 5.65 3.39 3.39 20.0 64.2 0.605 750 71.7 RCP 1.80% 1.494 3.38 0.35 3.19 OK 0.40

106 MH4 MH5 0.78 0.70 4.09 20.4 63.5 0.722 750 30.8 RCP 0.50% 0.787 1.78 0.29 2.02 OK 0.92
MH5 MH5a 0.00 4.09 20.6 62.9 0.715 900 13.4 RCP 0.50% 1.280 2.01 0.11 2.06 OK 0.56

MH5a MH6 0.00 4.09 20.8 62.6 0.712 900 42.0 RCP 0.50% 1.280 2.01 0.35 2.06 OK 0.56

100, 101, 105 CB3 CB4 5.71 7.67 1.57 5.91 5.91 30.0 48.8 0.801 750 63.0 RCP 1.00% 1.113 2.52 0.42 2.74 OK 0.72
108 CB4 MH6 1.21 1.09 7.00 30.4 48.3 0.940 750 11.0 RCP 1.00% 1.113 2.52 0.07 2.83 OK 0.84

107 MH6 MH7 0.53 0.48 11.57 30.5 48.3 1.551 1066 53.8 RCP 1.00% 2.843 3.19 0.28 3.24 OK 0.55
110 MH7 MH8 0.40 0.36 11.93 30.8 48.0 1.589 1066 57.1 RCP 1.40% 3.364 3.77 0.25 3.71 OK 0.47

109 CB9 MH8 2.04 0.82 0.82 20.0 64.2 0.146 375 84.8 RCP 3.00% 0.304 2.75 0.51 2.72 OK 0.48

111 MH8 MH9 1.62 1.46 14.20 31.0 47.7 1.882 1066 38.9 RCP 0.50% 2.010 2.25 0.29 2.56 OK 0.94
MH9 MH9a 0.00 14.20 31.3 47.4 1.870 1050 18.8 RCP 1.00% 2.731 3.15 0.10 3.39 OK 0.68

112 DDI1 MH9a 1.26 1.13 1.13 20.0 64.2 0.202 900 55.0 RCP 0.50% 1.280 2.01 0.46 1.47 OK 0.16

MH9a MH10 0.00 15.33 31.4 47.3 2.015 1066 75.0 RCP 0.60% 2.202 2.47 0.51 2.80 OK 0.91
MH10 MH11 0.00 15.33 31.9 46.8 1.993 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.56 OK 0.99

113, 114 MH11 MH12 0.74 0.67 16.00 32.2 46.5 2.068 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.55 Surch 1.03
MH12 Gate Chamber 0.00 16.00 32.4 46.3 2.057 1066 5.0 RCP 0.50% 2.010 2.25 0.04 2.55 Surch 1.02

104, 115 900 CSP Gate Chamber 10.95 6.90 6.90 18.8 67.0 1.284 900 191.0 CSP 0.50% 0.693 1.09 2.92 #REF! Surch 1.85
(n = 0.024)

Gate Chamber Holding Pond 0.00 22.90 32.5 46.2 2.942 1066 100.0 RCP 0.50% 2.010 2.25 0.74 #REF! Surch 1.46

MTO Chart 2.30 shows a pipe will convey 7% beyond Manning full flow

Jewell Engineering Inc Ph. 613-969-1111 Designed:
1-71 Millennium Parkway Fx. 613-969-8988 Checked:
Belleville, ON, K8N 4Z5 www.jewelleng.ca Date:

STORM SEWER DESIGN SHEET - 2026 CONDITIONS

10-Year Parameters
Manning's Coef

LOCATION PEAK FLOW CALCULATION PROPOSED SEWER

LOCATION FROM TO

CATCHMENT AREAS TIME OF 
CONCENTRAT

ION

Wednesday, March 18, 2026 Picton Cement Plant Improvements

q/QRUNOFF COEFFICIENT

Duncan Burgess, BASc Project:
Bryon Keene, P.Eng. Heidelberg Materials

Length Type of 
Pipe

Grade 
(use m/m)

Full Flow 
Velocity

Actual 
Velocity 

at Qd

Check 
Capacity

Pipe Size

𝑄=  1/360  𝐶 𝑖 𝐴

𝑞 ≤ 𝑄

V ≤ 6 𝑚/𝑠

𝑄=  1/𝑛 𝐴 𝑅^(2∕3)  

𝑖=  𝐴*Tc^B   



Pipe Capacity by Manning's Equation
Peak Runoff Estimate by Rational Method

Intensity for Belleville Where:
Where: A = area of pipe in m2 Check

Q = Peak Flow in cms A = 30.5 R = Hydraulic radius = A / P
C = Runoff Coefficient Where: B = -0.678 CSP 0.024 P = Wetted perimeter
i = Rainfall Intensity in mm/hr i = Rainfall Intensity in mm/hr RCP/PVC 0.013 S = Slope (m/m)
A = Area in hectares Tc = Time of Concentration in hours n = Manning's friction coef.

R.C. x A CUM. R.C 
x A

INTENSITY PEAK 
FLOW

Capacity, 
n =

Time of 
Flow

0.013

0.25 0.4 0.6 0.63 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (m3/s) (m/s) min (m/s)

MH2a MH2 0.00 0.00 20.0 64.2 0.000 750 31.0 RCP 0.50% 0.787 1.78 0.29 0.00 OK
102, 103 MH2 MH4 5.65 3.39 3.39 20.0 64.2 0.605 750 71.7 RCP 1.80% 1.494 3.38 0.35 3.19 OK 0.40

106 MH4 MH5 0.78 0.70 4.09 20.4 63.5 0.722 750 30.8 RCP 0.50% 0.787 1.78 0.29 2.02 OK 0.92
MH5 MH5a 0.00 4.09 20.6 62.9 0.715 900 13.4 RCP 0.50% 1.280 2.01 0.11 2.06 OK 0.56

MH5a MH6 0.00 4.09 20.8 62.6 0.712 900 42.0 RCP 0.50% 1.280 2.01 0.35 2.06 OK 0.56

100, 101, 105 CB3 CB4 5.71 7.67 1.57 5.91 5.91 30.0 48.8 0.801 750 63.0 RCP 1.00% 1.113 2.52 0.42 2.74 OK 0.72
108 CB4 MH6 1.21 1.09 7.00 30.4 48.3 0.940 750 11.0 RCP 1.00% 1.113 2.52 0.07 2.83 OK 0.84

107 MH6 MH7 0.53 0.48 11.57 30.5 48.3 1.551 1066 53.8 RCP 1.00% 2.843 3.19 0.28 3.24 OK 0.55
110 MH7 MH8 0.40 0.36 11.93 30.8 48.0 1.589 1066 57.1 RCP 1.40% 3.364 3.77 0.25 3.71 OK 0.47

109 CB9 MH8 2.04 0.82 0.82 20.0 64.2 0.146 375 84.8 RCP 3.00% 0.304 2.75 0.51 2.72 OK 0.48

111 MH8 MH9 1.62 1.46 14.20 31.0 47.7 1.882 1066 38.9 RCP 0.50% 2.010 2.25 0.29 2.56 OK 0.94
MH9 MH9a 0.00 14.20 31.3 47.4 1.870 1050 18.8 RCP 1.00% 2.731 3.15 0.10 3.39 OK 0.68

112 DDI1 MH9a 1.26 1.13 1.13 20.0 64.2 0.202 900 55.0 RCP 0.50% 1.280 2.01 0.46 1.47 OK 0.16

MH9a MH10 0.00 15.33 31.4 47.3 2.015 1066 75.0 RCP 0.60% 2.202 2.47 0.51 2.80 OK 0.91
MH10 MH11 0.00 15.33 31.9 46.8 1.993 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.56 OK 0.99

113, 114 MH11 MH12 0.74 0.67 16.00 32.2 46.5 2.068 1066 35.0 RCP 0.50% 2.010 2.25 0.26 2.55 Surch 1.03
MH12 Gate Chamber 0.00 16.00 32.4 46.3 2.057 1066 5.0 RCP 0.50% 2.010 2.25 0.04 2.55 Surch 1.02

104, 115 900 CSP Gate Chamber 10.95 6.90 6.90 18.8 67.0 1.284 1066 191.0 CSP 0.50% 1.089 1.22 2.61 #REF! Surch 1.18
(n = 0.024)

Gate Chamber Holding Pond 0.00 22.90 32.5 46.2 2.942 1200 100.0 RCP 0.50% 2.757 2.44 0.68 2.80 Surch 1.07

MTO Chart 2.30 shows a pipe will convey 7% beyond Manning full flow

Jewell Engineering Inc Ph. 613-969-1111 Designed:
1-71 Millennium Parkway Fx. 613-969-8988 Checked:
Belleville, ON, K8N 4Z5 www.jewelleng.ca Date: Wednesday, March 18, 2026 Picton Cement Plant Improvements

q/QRUNOFF COEFFICIENT

Duncan Burgess, BASc Project:
Bryon Keene, P.Eng. Heidelberg Materials

Length Type of 
Pipe

Grade 
(use m/m)

Full Flow 
Velocity

Actual 
Velocity 

at Qd

Check 
Capacity

LOCATION FROM TO

CATCHMENT AREAS TIME OF 
CONCENTRAT

ION

Pipe Size

STORM SEWER DESIGN SHEET - 2026 PROPOSED UPGRADES

10-Year Parameters
Manning's Coef

LOCATION PEAK FLOW CALCULATION PROPOSED SEWER

𝑄=  1/360  𝐶 𝑖 𝐴

𝑞 ≤ 𝑄

V ≤ 6 𝑚/𝑠

𝑄=  1/𝑛 𝐴 𝑅^(2∕3)  

𝑖=  𝐴*Tc^B   
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NOT TO SCALE

SITE

LOCATION MAP

SUBSURFACE UTILITY PLAN OF

COUNTY OF PRINCE EDWARD

ONSITE LOCATES INC.

C COPYRIGHT 2025

10 100

SCALE  1  :  500

20

30 metres

METRIC

DISTANCES AND/OR COORDINATES SHOWN ON THIS PLAN ARE IN

METRES AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048.

COORDINATE SYSTEM

UTM ZONE 18, NAD83 (CSRS) (2010.0).

BUILDINGS ARE DEPICTED FOR VISUAL AID ONLY.  ANY ASSUMPTIONS MADE

ABOUT BUILDINGS OR LOCATIONS OF FEATURES IN RELATION TO THE BUILDINGS

OR BUILDING TIES ARE MADE AT THE RISK OF THE INDIVIDUAL OR PARTIES TO

WHOM THIS DOCUMENT HAS BEEN PROVIDED.

BOUNDARIES SHOWN HEREON HAVE BEEN COMPILED FROM RECORDS PROVIDED

BY THE CLIENT AND HAVE NOT BEEN VERIFIED BY FIELD SURVEY.

ELEVATION

ELEVATIONS ARE OF GEODETIC ORIGIN (CGVD-1928:78), AND ARE DERIVED FROM

GNSS OBSERVATIONS AND NATURAL RESOURCES CANADA'S GEOID MODEL HT2.0.

LEGEND

SEWER INVERT NOTE:

SEWER INVERT DEPTHS ARE MANUALLY MEASURED FROM THE LID/GRATE OF THE

GIVEN FEATURE.

ANNOTATIONS DISPLAYED AS ITALICIZED WITH AN ASTERISK* HAVE BEEN

INTERPOLATED FROM RECORDS AND WERE NOT FIELD VERIFIED BY ONSITE LOCATES

LTD.

INVERT DEPTH MEASUREMENTS ARE FROM THE ASSUMED BOTTOM OF THE FACILITY

STRUCTURE.

DEPTHS ARE NOT SUITABLE FOR EXCAVATION PURPOSES. SEWER NETWORK

CONNECTIONS WERE COMPILED WHERE FIELD EVIDENCE COINCIDED WITH AS-BUILT

RECORDS

WHERE NO DEPTH INFORMATION COULD BE OBTAINED, UTILITIES ARE ASSUMED TO BE

AT STANDARD INSTALLATION DEPTH FOR THE SPECIFIC TYPE OF UTILITY.

THE MOST RELIABLE WAY TO PRECISELY DETERMINE THE HORIZONTAL AND VERTICAL

LOCATION OF AN UNDERGROUND UTILITY IS THROUGH PHYSICAL EXPOSURE USING

SAFE DIGGING TECHNIQUES (COMMONLY PERFORMED WITH HYDRO VACUUM

EXCAVATION)

INVERT DEPTH MEASUREMENTS HEREON ARE PROVIDED IN METRES AND CAN BE

CONVERTED TO FEET BY DIVIDING BY 0.3048.

DATA QUALITY LEVEL

HIGHEST QUAL

ITY

LOWEST QUAL

ITY

QUALITY LEVEL

 A

QUALITY LEVEL

 B

QUALITY LEVEL

 C

QUALITY LEVEL

 D

THE UTILITY DATA DEPICTED ON THIS DRAWING WERE ACQUIRED IN ACCORDANCE

WITH ASCE STANDARD 38-02. THE INFORMATION IS SHOWN BY ATTRIBUTED QUALITY

LEVELS WHICH ARE DEFINED AS FOLLOWS:

UNDERGROUND UTILITY NOTES

QUALITY LEVEL "A" - INFORMATION OBTAINED BY ACTUAL PHYSICAL EXPOSURE

OF TARGETED UTILITIES AND SUBSEQUENT MEASUREMENT OF THE EXPOSED

PRECISE HORIZONTAL AND VERTICAL POSITION.

QUALITY LEVEL "B" - INFORMATION OBTAINED USING GEOPHYSICAL LOCATE

TECHNIQUES TO IDENTIFY THE EXISTENCE AND APPROXIMATE HORIZONTAL

POSITION OF THE DESIGNATED UTILITIES.

QUALITY LEVEL "C" - INFORMATION OBTAINED BY SURVEYING AND PLOTTING

VISIBLE UTILITY FEATURES AND BY USING PROFESSIONAL JUDGMENT IN

CORRELATING THIS INFORMATION TO THE QUALITY "D" INFORMATION OBTAINED.

QUALITY LEVEL "D" - INFORMATION DERIVED FROM UTILITY RECORDS OR VERBAL

    RECOLLECTIONS

ALL SERVICES ARE QUALITY "D" UNLESS NOTED OTHERWISE.

LEVEL "D" RECORD INFORMATION SHOWN ON THIS PLAN HAVE BEEN PLOTTED

APPROXIMATELY AS PER THE RECORDS FOUND AND COULD NOT BE FIELD VERIFIED

WITHIN THE SCOPE OF THIS PROJECT. IF FURTHER VERIFICATION IS REQUIRED,

IT IS SUGGESTED THAT LEVEL "A" METHODOLOGIES BE EMPLOYED.

LOST SIGNAL- DENOTES/INDICATES A POINT WHERE QL-B METHODS COULD NO

LONGER ASCERTAIN THE HORIZONTAL POSITION OF A FACILITY.

QUALITY LEVEL "D" INFORMATION COMPILED FROM RECORDS PROVIDED BY

ENBRIDGE AND DRAWING NUMBER= 20242619809-5 AS-BUILT

CLIENT AND SITE PLAN=1370 HWY 49 PICTON CEMENT PLANT APRIL 15 2024,

1370 HWY 49 PICTON CEMENT PLANT JULY 11 2023.JPG,

150±∅ 

U

T

U

T

U

T

U

T

U

T

U

E

ORTHOIMAGERY PROVIDED BY FIRST BASE SOLUTIONS INC.

PICTON, ONTARIO CEMENT PLANT

(1370 HWY 49, PICTON) - REV02

CB#1

CB#2

MH/CB INVERTDIRECTION DIAMETER

INVERT

ELEVATION

TOP OF LID/

GRATE ELEV.

NOTES

SW 350 1.27 98.69 97.42

CB#3

DCB#4

STM

MH#1

STM

MH#2

STM

MH#3

SEPTIC

TANK

NW 700 2.02 96.79 94.77

SE 700 2.07 94.72

SEWER INVERT DATA TABLE

CB#10

CB#5

*SE N/A N/A 100.11 N/A  FILLED WITH ICE

CB#6

CB#7

CB#8

NW 300± 0.69 99.80 99.11

NE 300± 0.74 99.06

SE N/A 0.72 99.08  RECESSED

NW 150± 0.98 98.92 97.94  CAPPED

NE 300 1.28 97.64

SE 150± 0.98 97.94  CAPPED

SW 300 1.26 97.66

CB#9

N 150 0.84 98.66 97.82

NE 300 0.88 97.78

SW N/A N/A N/A  debris-OBV=0.58

SW 300 0.84 97.82

CB#11

CB#12

CB#13

CB#14

NE 300 1.16 99.38 98.22

N/A N/A N/A 99.34 N/A  UNABLE TO SEE

 LATERALS

W 250 0.72 100.15 99.43  FILLED WITH

 WATER

SE 350± 1.09 105.49 104.40

NE 300 N/A 99.30 N/A  FILLED WITH

 WATER;RECESSED

STM

MH#4

STM

MH#5

STM

MH#6

STM

MH#7

STM

MH#8

STM

MH#9

NW 100 0.60 99.84 99.24  BOC=1.86

SE 75 0.60 99.24

NW *1050 N/A 97.38 N/A  RECESSED

NW 250± 2.01 95.37

SE 1050 N/A N/A

NW 1050 3.45 96.58 93.13

NE 750 3.09 93.49

SE *1050 N/A N/A  OUTFALL SEWER

NE 900± 2.75 94.28 91.53

SW 900± 2.92 91.36

NE 150 0.98 99.78 98.80

SW 750 1.73 98.05

E *300 N/A N/A

NE *750 N/A 99.20 N/A  RECESSED

SE *750 N/A N/A  RECESSED

NW N/A N/A 99.70 N/A  BROKEN PIPE;

 RECESSED

SE N/A N/A N/A  RECESSED

SAN

MH#1

SAN

MH#2

*NW *200 N/A 100.52 N/A

NE 200 3.24 97.28

S 200 3.03 97.49

*NW *200 N/A 99.45 N/A

NE 400± 2.26 97.19

SE 200 1.81 97.64

SW 350± 1.70 97.75

  STM MH

  STM MH

  STM MH

  STM MH

  PED
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NOT TO SCALE

SITE

LOCATION MAP

SUBSURFACE UTILITY PLAN OF

COUNTY OF PRINCE EDWARD

ONSITE LOCATES INC.

C COPYRIGHT 2025

10 100

SCALE  1  :  500

20

30 metres

METRIC

DISTANCES AND/OR COORDINATES SHOWN ON THIS PLAN ARE IN

METRES AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048.

COORDINATE SYSTEM

UTM ZONE 18, NAD83 (CSRS) (2010.0).

NOTE:

BUILDINGS ARE DEPICTED FOR VISUAL AID ONLY.  ANY ASSUMPTIONS MADE

ABOUT BUILDINGS OR LOCATIONS OF FEATURES IN RELATION TO THE BUILDINGS

OR BUILDING TIES ARE MADE AT THE RISK OF THE INDIVIDUAL OR PARTIES TO

WHOM THIS DOCUMENT HAS BEEN PROVIDED.

BOUNDARIES SHOWN HEREON HAVE BEEN COMPILED FROM RECORDS PROVIDED

BY THE CLIENT AND HAVE NOT BEEN VERIFIED BY FIELD SURVEY.

ELEVATION

ELEVATIONS ARE OF GEODETIC ORIGIN (CGVD-1928:78), AND ARE DERIVED FROM

GNSS OBSERVATIONS AND NATURAL RESOURCES CANADA'S GEOID MODEL HT2.0.

LEGEND

DENOTES UNDERGROUND SANITARY SEWER

DENOTES UNDERGROUND STORM SEWER

DENOTES UNDERGROUND GAS LINE

DENOTES UNDERGROUND WATER LINE

DENOTES UNDERGROUND HYDRO LINE

DENOTES UNDERGROUND TELEPHONE LINE

G

W

UE

UT

CB DENOTES CATCHBASIN

MH DENOTES MANHOLE

STM MH DENOTES STORM MANHOLE

H

HP DENOTES HYDRO POLE

DENOTES FIRE HYDRANT

DENOTES SEPTIC TANK

DCB DENOTES DOUBLE CATCHBASIN

SEWER INVERT NOTE:

SEWER INVERT DEPTHS ARE MANUALLY MEASURED FROM THE LID/GRATE OF THE

GIVEN FEATURE.

ANNOTATIONS DISPLAYED AS ITALICIZED WITH AN ASTERISK* HAVE BEEN

INTERPOLATED FROM RECORDS AND WERE NOT FIELD VERIFIED BY ONSITE LOCATES

LTD.

INVERT DEPTH MEASUREMENTS ARE FROM THE ASSUMED BOTTOM OF THE FACILITY

STRUCTURE.

DEPTHS ARE NOT SUITABLE FOR EXCAVATION PURPOSES. SEWER NETWORK

CONNECTIONS WERE COMPILED WHERE FIELD EVIDENCE COINCIDED WITH AS-BUILT

RECORDS

WHERE NO DEPTH INFORMATION COULD BE OBTAINED, UTILITIES ARE ASSUMED TO BE

AT STANDARD INSTALLATION DEPTH FOR THE SPECIFIC TYPE OF UTILITY.

THE MOST RELIABLE WAY TO PRECISELY DETERMINE THE HORIZONTAL AND VERTICAL

LOCATION OF AN UNDERGROUND UTILITY IS THROUGH PHYSICAL EXPOSURE USING

SAFE DIGGING TECHNIQUES (COMMONLY PERFORMED WITH HYDRO VACUUM

EXCAVATION)

INVERT DEPTH MEASUREMENTS HEREON ARE PROVIDED IN METRES AND CAN BE

CONVERTED TO FEET BY DIVIDING BY 0.3048.

DATA QUALITY LEVEL

HIGHEST QUAL

ITY

LOWEST QUAL

ITY

QUALITY LEVEL

 A

QUALITY LEVEL

 B

QUALITY LEVEL

 C

QUALITY LEVEL

 D

THE UTILITY DATA DEPICTED ON THIS DRAWING WERE ACQUIRED IN ACCORDANCE

WITH ASCE STANDARD 38-02. THE INFORMATION IS SHOWN BY ATTRIBUTED QUALITY

LEVELS WHICH ARE DEFINED AS FOLLOWS:

UNDERGROUND UTILITY NOTES

QUALITY LEVEL "A" - INFORMATION OBTAINED BY ACTUAL PHYSICAL EXPOSURE

OF TARGETED UTILITIES AND SUBSEQUENT MEASUREMENT OF THE EXPOSED

PRECISE HORIZONTAL AND VERTICAL POSITION.

QUALITY LEVEL "B" - INFORMATION OBTAINED USING GEOPHYSICAL LOCATE

TECHNIQUES TO IDENTIFY THE EXISTENCE AND APPROXIMATE HORIZONTAL

POSITION OF THE DESIGNATED UTILITIES.

QUALITY LEVEL "C" - INFORMATION OBTAINED BY SURVEYING AND PLOTTING

VISIBLE UTILITY FEATURES AND BY USING PROFESSIONAL JUDGMENT IN

CORRELATING THIS INFORMATION TO THE QUALITY "D" INFORMATION OBTAINED.

QUALITY LEVEL "D" - INFORMATION DERIVED FROM UTILITY RECORDS OR VERBAL

    RECOLLECTIONS

ALL SERVICES ARE QUALITY "D" UNLESS NOTED OTHERWISE.

LEVEL "D" RECORD INFORMATION SHOWN ON THIS PLAN HAVE BEEN PLOTTED

APPROXIMATELY AS PER THE RECORDS FOUND AND COULD NOT BE FIELD VERIFIED

WITHIN THE SCOPE OF THIS PROJECT. IF FURTHER VERIFICATION IS REQUIRED,

IT IS SUGGESTED THAT LEVEL "A" METHODOLOGIES BE EMPLOYED.

LOST SIGNAL- DENOTES/INDICATES A POINT WHERE QL-B METHODS COULD NO

LONGER ASCERTAIN THE HORIZONTAL POSITION OF A FACILITY.

QUALITY LEVEL "D" INFORMATION COMPILED FROM RECORDS PROVIDED BY

ENBRIDGE AND DRAWING NUMBER= 20242619809-5 AS-BUILT
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CB#1

CB#2

MH/CB INVERTDIRECTION DIAMETER

INVERT

ELEVATION

TOP OF LID/

GRATE ELEV.

NOTES

SW 350 1.27 98.69 97.42

CB#3

NE 200 0.99 99.29 98.30

SE 300 1.04 98.25

SW 200 0.98 98.31

DCB#4

STM

MH#1

STM

MH#2

STM

MH#3

NE 350 1.84 98.79 96.95

SE ±550 2.13 96.66

SW 400 2.25 96.54

SEPTIC

TANK

NW 700 2.02 96.79 94.77

SE 700 2.07 94.72

SEWER INVERT DATA TABLE

NW 150 1.07 98.28 97.21

NE 500 1.13 97.15

CB#10

CB#5

*SE N/A N/A 100.11 N/A  FILLED WITH ICE

CB#6

*NW N/A N/A 100.15 N/A

SE 375 0.14 100.01

CB#7

CB#8

SE N/A N/A 99.73 N/A  FILLED WITH

 DEBRIS;OBV=0.81

SW N/A N/A N/A  OBV=0.78

NW 300± 0.69 99.80 99.11

NE 300± 0.74 99.06

SE N/A 0.72 99.08  RECESSED

NW 150± 0.98 98.92 97.94  CAPPED

NE 300 1.28 97.64

SE 150± 0.98 97.94  CAPPED

SW 300 1.26 97.66

CB#9

N 150 0.84 98.66 97.82

NE 300 0.88 97.78

SW N/A N/A N/A  debris-OBV=0.58

SW 300 0.84 97.82

CB#11

CB#12

CB#13

CB#14

NE 300 1.16 99.38 98.22

N/A N/A N/A 99.34 N/A  UNABLE TO SEE

 LATERALS

W 250 0.72 100.15 99.43  FILLED WITH

 WATER

SE 350± 1.09 105.49 104.40

NE 300 N/A 99.30 N/A  FILLED WITH

 WATER;RECESSED

NW 200 N/A 99.17 N/A  UNABLE TO

SE 250 N/A N/A  OPEN

STM

MH#4

STM

MH#5

STM

MH#6

STM

MH#7

STM

MH#8

STM

MH#9

NW 100 0.60 99.84 99.24  BOC=1.86

SE 75 0.60 99.24

NW *1050 N/A 97.38 N/A  RECESSED

NW 250± 2.01 95.37

SE 1050 N/A N/A

NW 1050 3.45 96.58 93.13

NE 750 3.09 93.49

SE *1050 N/A N/A  OUTFALL SEWER

NE 900± 2.75 94.28 91.53

SW 900± 2.92 91.36

NE 150 0.98 99.78 98.80

SW 750 1.73 98.05

E *300 N/A N/A

NE *750 N/A 99.20 N/A  RECESSED

SE *750 N/A N/A  RECESSED

NW N/A N/A 99.70 N/A  BROKEN PIPE;

 RECESSED

SE N/A N/A N/A  RECESSED

SAN

MH#1

SAN

MH#2

*NW *200 N/A 100.52 N/A

NE 200 3.24 97.28

S 200 3.03 97.49

*NW *200 N/A 99.45 N/A

NE 400± 2.26 97.19

SE 200 1.81 97.64

SW 350± 1.70 97.75

CABLE GLB

*NO VISIBLE CABLES*

OIL WATER SEPERATOR VENTS

*DNF SANITARY LINES*

NO VISIBLE WATER

LINES IN THIS AREA.
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THIS PLAN IS INT
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N PURPOSES ONL

Y. OTHER BURIED

 UTILITIES MAY

EXIST WHICH ARE

 NOT SHOWN DUE

 TO INSUFFICIENT
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 IMPROPER

INSTALLATION. CO

NTACT ALL POTE

NTIAL OWNERS O
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UTILITIES PRIOR

TO CONSTRUCTIO

N OR BREAKING 
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SUBSURFACE UTILITY FIELD WORK WAS COMPLETED ON THE 17TH DAY OF SEPTEMBER, 2025

MACHINE DEPTH NOTE

ELECTROMAGNETIC MACHINE DEPTH MEASUREMENTS WERE OBTAINED WHERE POSSIBLE.

DEPTHS ARE NOT SUITABLE FOR EXCAVATION PURPOSES. SEWER NETWORK

CONNECTIONS WERE COMPILED WHERE FIELD EVIDENCE COINCIDED WITH AS-BUILT

RECORDS

WHERE NO DEPTH INFORMATION COULD BE OBTAINED, UTILITIES ARE ASSUMED TO BE

AT STANDARD INSTALLATION DEPTH FOR THE SPECIFIC TYPE OF UTILITY.

THE MOST RELIABLE WAY TO PRECISELY DETERMINE THE HORIZONTAL AND VERTICAL

LOCATION OF AN UNDERGROUND UTILITY IS THROUGH PHYSICAL EXPOSURE USING

SAFE DIGGING TECHNIQUES (COMMONLY PERFORMED WITH HYDRO VACUUM

EXCAVATION)

INVERT DEPTH MEASUREMENTS HEREON ARE PROVIDED IN METRES AND CAN BE

CONVERTED TO FEET BY DIVIDING BY 0.3048.
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CCTV/SEWER TRACING NOTE

TRACED SEWER MARKINGS INDICATING THE PRESENCE OF SUBSURFACE

UTILITIES WERE OBTAINED WHERE POSSIBLE.

THE SURVEY WAS CONDUCTED IN ACCORDANCE WITH INDUSTRY STANDARDS

FOR ACCURACY AND PRECISION AND IS TIED TO THE APPROPRIATE PROJECT

COORDINATE SYSTEM AND VERTICAL DATUM.

PROFESSIONAL JUDGMENT WAS APPLIED TO INTERPRET AND CORRELATE THE

CCTV INVESTIGATION FINDINGS WITH THE LEVEL C AND LEVEL D RESULTS.

INACCESSIBLE FEATURES WERE IDENTIFIED ON THE PLAN, ALONG WITH “LOSS
OF PUSH” OR “LOST SIGNAL” ANNOTATIONS INDICATING OBSTRUCTIONS THAT
COULD NOT BE TRAVERSED DURING THE INVESTIGATION.

SUB-DRAINS LOCATED WITHIN BUILDINGS WERE FOUND TO CONTAIN P-TRAPS

AND DEBRIS. THESE OBSTACLES WERE IMPASSABLE DURING THE CCTV

INVESTIGATION. NO CLEANOUTS WERE OBSERVED.
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WATER LINES

WITHIN SILO

FLOOR DRAIN P-TRAP

INACCESSIBLE BY CCTV

NO VISIBLE ACCESS POINTS

FOR PROCESS WATER DRAINS

DYE TEST FROM ACCESSABLE

DRAINS YIELDED

INCONCLUSIVE RESULTS

P-TRAPS AND DEBRIS

PREVENTS CCTV OPTIONS

STM MH#2

*DAMAGED RECESSED PIPES

P A/R

SILO WATERMAINS ARE FED EXTERNALY TO

UTILITY ROOMS BELOW

NO TONE OR CCTV OPTIONS WERE AVAILABLE.
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1.) All elevations are in metres.
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2.) Coordinates are UTM NAD83.
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3.) Aerial image and sonar data collected April 25, 2025.
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1996 Water Management Plan Excerpts – Water and Environmental Services Ltd.
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2018 SWM Report – Cornerstone Builders Ltd. 
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