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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).

LT

Brighton [ =y , 3 Project Se C

v

$'C >
\ > ¥ o 5
(®

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

The site is bounded by Picton Bay to the east and EImbrook 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).

Picton, ON & !
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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, ON & 2
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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:

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

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

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

e Agricultural lands, located in the northwest

e 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
guarry, 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).

Picton, ON -~ 3
March 18, 2026 JEWELL
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Soils found on the site include:

e Ameliasburg Loam
o These soils are naturally well drained, and the material is comprised primarily of
sand (244%) and silt (230%). Ameliasburg Loam is classified as HSG B.
e Farmington Loam
o These soils are naturally well drained, and the material is comprised primarily of
sand (244%) and silt (236%). Farmington Loam is classified as HSG B.
e 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.
e South Bay Clay Loam
These soils are naturally moderately well drained, and the material primarily
comprises clay (252%) and silt (>34%). South Bay Clay Loam is classified as HSG C.
e 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 (250%) and silt (240%).
Elmbrook Clay and Elmbrook Clay Loam are classified as HSG C.

Picton, ON A 4
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Hydrologic Soil Group

The hydrologic soil group is used to classify soils into groups of various runoff potential.

The Soil Conservation Service (SCS) classifies bare thoroughly wet soils into four hydrologic soil
groups (A, B, C and D). SCS descriptions of the four groups, moditied slightly to suit Ontario

conditions, are as follows: (Design Chart 1.09)

A:  High infiltration and transmission rates when thoroughly wet, eg. deep, well drained to
excessively-drained sands and gravels. These soils have a low runoftf potential.

B: Moderate infiltration and transmission rates when thoroughly wet, such as moderately deep
to deep open textured loam.

C: Slow infiltration and transmission rates when thoroughly wet, eg. fine to moderately fine-
textured soils such as silty clay loam.

D:  Very slow infiltration and transmission rates when thoroughly wet, eg. clay loams with a
high swelling potential. These soils have the highest runoff potential.

In Ontario, soils have been found to lie between the main groups given above, and have therefore
been interpolated as AB, BC, CD as appropriate, such as Guelph loam, which is classified as BC.

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.

Picton, ON -~ >
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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).
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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).
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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

_CixAr+ CGxAx+... ChxAy
B A+ Ay + ... A,

w

Where:

Ci = Runoff coefficient for A;
A = Land area (ha) of cover type

Equation 2: Airport Method of Determining Time of Concentration

_326x (11— C) x L%

0.33
Sw

c

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:

e 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)
e 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)
e 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)

Picton, ON -~
March 18, 2026 JEWELL
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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.

_ 863 (Cunupdaatea) + 1.12 (0.60)

0.60 9.75
Cunupdated = 0.60
8.63 (0.6) + 1.12 (0.9)
Crao26) = 9.75

C(2026) = O 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.

9.75 (0.63) + 1.2 (0.60)
CCombined(ZOZG) = 10.95

CCombined(2026) = 0.63

LO.S
20 min = 3.26 (1.1 — 0.60) <W>
Sw

LO.S

Tezozs) = 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.

Picton, ON -~ ?
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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.

Picton, ON -~ 10
March 18, 2026 JEWELL
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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 0.9 204
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
Picton, ON o 11

March 18, 2026
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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= LaCxixA
"~ 360
Where:

Q = Peak flow (m3/s)

C = Runoff coefficient

| = Rainfall Intensity (mm/hr)
A = Area (ha)

Equation 4: Manning’s Equation
1 2 1
Q==xA*R3x§2
n
Where:
N = Manning’s roughness coefficient
A = Pipe area (m?)
R = Hydraulic radius (A/P)

P = Wetted perimeter (m)
S = Slope (m/m)

The inputs to the updated SSDS are discussed below.

Picton, ON -~ 12
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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

[=A%TS
Where:

| = 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:

e A=305
e 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.

Picton, ON -~ 13
March 18, 2026 JEWELL



Stormwater Management Report
Picton Cement Plant Improvements — Heidelberg Materials

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:

e 900 CSP Pipe — Gate Chamber

e Pipe Between Gate Chamber — Holding Pond
e Pipe between MH11 — MH12

e 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
g/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
g/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 g/Q
ratios are less than 1.07, the pipes remain sufficient to convey flows.

Picton, ON -~ 1
March 18, 2026 JEWELL
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5.3 Recommendations

To support the proposed site improvements, Jewell recommends:

e 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.

Picton, ON o
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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 m? of storage if it were at this level of imperviousness. However, the
WMP provides 446,720 m? 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 m?3/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:

e 0.05 ha truck docking station
e 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:

e 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
e 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.

Picton, ON -~ 17
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Project Plot Plan
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Environment and Climate Change Canada
Environnement et Changement climatique Canada

Short Duration Rainfall Intensity-Duration-Frequency Data
Données sur 1l'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
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Table 1 : Annual Maximum (mm)/Maximum annuel (mm)

>k 3k 5k ok 3k >k ok 5k ok 3k >k >k 5k ok ok >k >k 5k 5k 5k >k sk 5k ok 5k 3k >k 5k 5k ok 5k >k >k 5k 5k 5k %k >k >k 5k 5k >k >k >k 5k 5k >k >k >k 5k 5k 3k >k >k >k 5k >k >k >k >k 5k 5k >k >k >k 5k 5k >k >k %k 5k 5k 5k %k %k %k %k %k %k k

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



39.
22,
27.
34.
32.
48.
-99,
49.
58.
53.
56.
38.
72.
52.
31.
44,
-99,
114.

OO POOOOTR,R WNPONMNOOOPRNOOOOUIN OWPRAONDNN

47.90

15.5

1.96

39.
28.
37.
38.
32.
50.
69.
52.
67.
53.
56.
50.
72.
53.
39.
49.
56.
124.

AONDNUOUALANOOOUINOWOWOOMIONNOOWOOWOORLR NNNDNDN

53.4

16.1

1.88

1987 4.3 6.6 9.3 14.2 24.7 37.1 39.2
1988 3.7 6.2 7.4 8.6 9.2 10.6 20.8
1989 14.5 16.7 17.9 18.4 24.2 24.2 27.7
1990 6.9 8.3 l1l0.0 12.3 13.6 20.8 29.7
1991 8.5 13.8 18.5 18.8 32.0 32.4 32.4
1992 6.3 7.6 8.4 13.2 18.8 21.9 38.2
1993 8.2 15.8 23.6 28.3 28.3 28.3 -99.9
1994 8.8 10.2 14.5 18.3 23.6 25.5 38.2
1995 8.0 12.9 14.9 19.3 27.5 31.5 48.5
1996 6.9 10.4 13.4 19.2 25.1 41.3 41.5
1997 10.3 16.8 20.9 25.5 42.8 50.0 56.0
1998 9.5 12.1 15.1 22.1 25.0 32.6 38.6
1999 9.6 13.1 17.9 23.2 29.4 36.9 42.8
2000 10.4 13.4 14.7 16.8 29.0 39.8 52.0
2001 7.4 10.1 11.0 11.8 16.7 17.4 21.2
2002 7.1 9.4 14.0 21.0 22.4 26.0 39.4
2003 7.6 13.5 20.1 26.2 27.0 27.0 31.1
2004 14.4 22.1 28.8 33.3 33.3 49.0 89.9
2006 9.0 14.7 18.8 19.5 19.5 19.5 37.3
2009 6.3 10.7 14.1 20.2 21.7 30.6 36.9
2011 12.7 20.3 25.8 31.1 39.7 44 .3 49.1
2012 6.2 11.3 16.1 26.0 30.0 30.8 44.4
2013 7.4 11.6 15.7 19.3 21.5 23.2 29.0
2014 7.7 12,0 14.7 16.6 18.1 26.7 34.0
2015 5.3 8.5 11.4 17.0 29.0 48.2 56.4
2016 7.0 9.8 14.7 22.9 24.4 24.6 32.2
# Yrs. 45 45 46 46 46 46 45
Années
Mean 8.0 11.8 14.7 19.4 23.7 29.2 39.9
Moyenne
Std. Dev. 2.6 3.8 4.9 5.9 6.8 9.2 12.5
Ecart-type
Skew. 0.80 ©0.78 ©0.86 ©0.26 0.30 0.43 1.54
Dissymétrie
Kurtosis 3.48 3.43 3.72 2.61 3.95 3.11 7.71

Warning: annual

Avertis

*-99.9 Indicates Missing Data/Données manquantes

sement : la quantité maximale annuelle excede la quantité
pour une période de retour de 100 ans
Year/Année Duration/Durée Data/Données
2004 6 h 89.9
2004 12 h 114.4
2004 24 h 124.5

10.31

10.23

maximum amount greater than 100-yr return period amount

100-yr/ans
78.9

95.6

104.0
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Table 2a

: Return Period Rainfall Amounts (mm)



Quantité de pluie (mm) par période de retour

>k 3k 5k ok 3k >k >k 5k ok 3k >k >k 5k ok ok 3k >k 5k 5k 5k >k sk 5k 5k ok k >k 5k 5k ok 5k %k >k 5k 5k 5k %k >k >k 5k ok >k >k >k 5k ok >k >k >k 5k 5k 5k >k >k >k 5k >k >k >k >k 5k >k >k >k >k 5k 5k >k >k %k 5k 5k 5k %k %k %k k %k %k k

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
1h 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
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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%

3k 3k 3k 3k 3k >k >k 3k 3k 3k >k >k 5k 3k 3k 3k >k 5k 3k 3k 3k >k 5k 3k 3k 3k 3k 5k 5k 3k 3k >k 3k 5k 3k 3k %k 3k >k 5k 3k 3k >k >k 5k 3k 3k 3k >k 5k 3k 3k 3k >k >k 3k 3k 3k >k >k 5k 3k 3k >k >k 5k 3k 3k 3k >k 5k 5k 3k %k %k %k 5k %k >k %

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

1h 22.6 28.5 32.5 37.5 41.3 45.90 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
+/- ©.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 +/- ©.5 +/- 0.7 +/- 0.8 46

>k 3k 5k ok 3k >k ok 5k ok 3k >k >k 5k ok ok >k >k 5k 5k 5k >k >k 5k 5k ok 5k >k 5k 5k ok 5k >k >k 5k 5k 5k %k >k >k 5k ok >k >k >k 5k 5k >k >k >k 5k 5k 5k >k >k >k 5k 5k >k >k >k 5k >k >k >k >k 5k 5k 5k >k %k 5k 5k >k %k %k %k k %k %k k

Table 3 : Interpolation Equation / Equation d'interpolation: R = A*T"B



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

-
e
I

Rainfall rate (mm/h) / Intensité de la pluie (mm/h)
Rainfall duration (h) / Durée de la pluie (h)

—
I}

3k 3k 3k 3k 3k >k >k 3k 3k 3k >k >k 5k 3k 3k 3k >k 5k 3k 3k 3k >k 5k 5k 3k 3k 3k 5k 5k 3k 3k >k >k 3k 3k 3k %k >k >k 5k 3k 3k >k >k 3k 3k 3k 3k >k 5k 3k 3k 3k >k >k 3k 3k 3k >k >k 5k 3k 3k >k >k 5k 3k 3k 3k >k 5k 3k %k %k >k % %k %k >k %

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. /Ecart-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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Peak Runoff Estimate by Rational Method

STORM SEWER DESIGN SHEET

Pipe Capacity by Manning's Equation
Q= 1/n AR(2/3)

Q= 1/360 CiA
Intensity for Belleville Where:
Where: i= A*TcB 10-Year Parameters A= area of pipe in m? Check
Q= Peak Flow in cms A= 30.4 Manning's Coef R = Hydraulic radius=A/P
C= Runoff Coefficient Where: B= -0.678 CSP 0.024 P = Wetted perimeter q =Q
i= Rainfall Intensity in mm/hr i= Rainfall Intensity in mm/hr RCP/PVC  0.013 S= Slope (m/m) V <6m/s
A= Area in hectares T. = Time of Concentration in hours n = Manning's friction coef.
LOCATION PEAK FLOW CALCULATION PROPOSED SEWER
CATCHMENT AREAS R.C.xA |CUM.R.C] TIME OF INTENSITY PEAK |Pipe Size| Length Tyr.Je of | Grade |Capacity, | Full Flt:)w Time of Actu.al
XA CONCENTRAT FLOW Pipe (use m/m) n= Velocity Flow Velocity | check
LOCATION FROM TO . q/Q
RUNOFF COEFFICIENT ION 0.013 atQ; | capacity
0.25 0.4 0.6 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (m®/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 MHS8 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 MHS8 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 MHS8 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 H#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 H#REF! Surch 1.44
MTO Chart 2.30 shows a pipe will convey 7% beyond Manning full flow
_l Cornerstone Builders Ltd. Ph. 613-968-3501 Designed: Bryon Keene, P.Eng. Project:
) CORNERSTONE 195 Bellevue Drive Fx. 613-968-4986 Checked: Peter Yee, P.Eng. Lehigh Cement
I BUILDERS LTD
|— ’ Belleville, ON, K8N 4Z5 Date: Sunday, July 1, 2018 Prince Edward County




Peak Runoff Estimate by Rational Method

STORM SEWER DESIGN SHEET - 2026 CONDITIONS

Pipe Capacity by Manning's Equation

Q= 1/n ARMN2/3)

Q= 1/360 CiA
Intensity for Belleville Where:
Where: i= A*TcB 10-Year Parameters A= area of pipe in m? Check
Q= Peak Flow in cms A= 30.5 Manning's Coef R = Hydraulic radius=A/P
C= Runoff Coefficient Where: B= -0.678 CSP 0.024 P = Wetted perimeter q <Q
i= Rainfall Intensity in mm/hr i= Rainfall Intensity in mm/hr RCP/PVC  0.013 S= Slope (m/m) V<6m/s
A= Area in hectares T. = Time of Concentration in hours n = Manning's friction coef.
LOCATION PEAK FLOW CALCULATION PROPOSED SEWER
CATCHMENT AREAS R.C.xA |CUM.R.C TIME OF INTENSITY PEAK |Pipe Size| Length Ty[')e of | Grade | Capacity, | Full Fl?w Time of Actu.al
xA CONCENTRAT FLOW Pipe (use m/m) n= Velocity Flow Velocity | check
LOCATION FROM TO . q/Q
RUNOFF COEFFICIENT ION 0.013 atQ, | capacity
0.25 0.4 0.6 0.63 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (mg/s) (m/s) min (m/s)
MH2a MH?2 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 0K 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: Duncan Burgess, BASc Project:
JEWELL 1-71 Millennium Parkway Fx. 613-969-8988 Checked: Bryon Keene, P.Eng. Heidelberg Materials
Belleville, ON, K8N 4Z5 www.jewelleng.ca Date: Wednesday, March 18, 2026 Picton Cement Plant Improvements




Peak Runoff Estimate by Rational Method

STORM SEWER DESIGN SHEET - 2026 PROPOSED UPGRADES

Pipe Capacity by Manning's Equation

Q= 1/n ARMN2/3)

Q= 1/360 CiA
Intensity for Belleville Where:
Where: i= A*TcB 10-Year Parameters A= area of pipe in m? Check
Q= Peak Flow in cms A= 30.5 Manning's Coef R = Hydraulic radius=A/P
C= Runoff Coefficient Where: B= -0.678 CSP 0.024 P = Wetted perimeter q <Q
i= Rainfall Intensity in mm/hr i= Rainfall Intensity in mm/hr RCP/PVC  0.013 S= Slope (m/m) V<6m/s
A= Area in hectares T. = Time of Concentration in hours n = Manning's friction coef.
LOCATION PEAK FLOW CALCULATION PROPOSED SEWER
CATCHMENT AREAS R.C.xA |CUM.R.C TIME OF INTENSITY PEAK |Pipe Size| Length | Typeof | Grade | Capacity,| Full Flow | Time of | Actual
xA CONCENTRAT FLOW Pipe (use m/m) n= Velocity Flow Velocity | check
LOCATION FROM TO . q/Q
RUNOFF COEFFICIENT ION 0.013 atQ, | capacity
0.25 0.4 0.6 0.63 0.9 ha ha min mm/hr m3/s (mm) (m) (%) (mg/s) (m/s) min (m/s)
MH2a MH?2 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 0K 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: Duncan Burgess, BASc Project:
JEWELL 1-71 Millennium Parkway Fx. 613-969-8988 Checked: Bryon Keene, P.Eng. Heidelberg Materials
Belleville, ON, K8N 4Z5 www.jewelleng.ca Date: Wednesday, March 18, 2026 Picton Cement Plant Improvements




APPENDIX D

2025 Surveys



SEWER INVERT NOTE:

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

ANNOTATIONS DISPLAYED AS /7AL/C/ZE0 WITH AN ASTERISK* HAVE BEEN
LNI'BERPOLATED FROM RECORDS AND WERE NOT FIELD VERIFIED BY ONSITE LOCATES

INVERT DEPTH MEASUREMENTS ARE FROM THE ASSUMED BOTTOM OF THE FACILITY
STRUCTURE.

DEPTHS ARE NOT SUITABLE FOR EXCAVATION PURPOSES. SEWER NETWORK
(R)gglgl'gg'sﬂONS WERE COMPILED WHERE FIELD EVIDENCE COINCIDED WITH AS-BUILT

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. ‘ " “ \ s LOCATION MAP NOT TO SCALE

SUBSURFACE UTILITY PLAN OF

SEWER INVERT DATA TABLE
‘ : : PICTON, ONTARIO CEMENT PLANT
' _ \ . (1370 HWY 49, PICTON) - REVO?

‘ ‘ | | B 4 X COUNTY OF PRINCE EDWARD

0.98 98.92 .94 CAPPED
1.28 .64

.98 .94 CAPPED
.26 .66
.99 .30
.25

35

ONSITE LOCATES INC.

99.29 9
9 @© COPYRIGHT 2025

98.31

SATION
VESTIGATION

STIG

10 30 metres

T —, S—

‘ :
W N/A N/A 100.15 N/A ‘ o b ; ¢ ' 3 & ‘ \ ' : ' ‘
CB#6 SE 375 0.14 100.01 i 3P WY . ' és . \ p ; # s
A 3 ’ 1% > :
cB47 NW 3004 0.69 99.80 99.11 " o , RVEYEC® CONE 2 4 ¢ . i METRIC
EE ﬁ(}% 8:;‘5 gg:gg RECESSED 3 v - " " - . el . . i » 3 v 4 i y 3 DISTANCES AND/OR COORDINATES SHOWN ON THIS PLAN ARE IN
: : , Pea. > < APROXIMATE TUNNEL LOCATION AS PER CLIENTS NOTE a0 — A : i METRES AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048.
SE N/A N/A 99.73 N/A FILLED WITH S : ' — = A e SR NOTESyg@D.N.F. IN' GRENIN /RS E
cB48 DEBRIS; 0BV=0.81 : : e 4. ¥ % \
SwW N/A N/A N/A 0BV=0.78 . .3 ' 3 .
N 150 0.84 98.66 97.82 . . ‘ : : . : : : . 4 ; e, : .
cage | NE 300 0.88 9778 ‘ \ \ ‘ - il . . < , COORDINATE SYSTEM
W %6\ %AAr r;{'%z debris-0BV=0.58 @E‘E?SUPPLY Di'INS ARE BLO’ED BY| ‘ : 4>} ‘ : . UTM ZONE 18, NAD83 (CSRS) (2010.0).
- ‘ | - / | ‘ | ) ?“ ‘

S
APROXIMATE TUNNEL L OCATION
PER GPR INVE

PER GPR INVE
AS

CRETE PAD

=)

B _P:TRAPPED

L od Y/
99.38 98.22 - < ’ . ‘“’"l" o, ! NO TONE ON [/
_ . - GROUND WIRES

0 1.16
s, %
o s
CB#11 N/A N/A N/A 99.34 N/A UNABLE TO SEE
LATERALS

CB#10| NE 30

NOTE:

BUILDINGS ARE DEPICTED FOR VISUAL AID ONLY. ANY ASSUMPTIONS MADE
ABOUT BUILDINGS OR LOCATIONS OF FEATURES IN RELATION TO THE BUILDINGS

= A

T = ‘ E »";»-3" " $ w " " b g ‘, R $ 9 " ’ }
. . > e ‘ Yy 2 o ; ' ' OR BUILDING TIES ARE MADE AT THE RISK OF THE INDIVIDUAL OR PARTIES TO
cB#12 250 072 | 10015 9943 FILLED WITH > g . ‘ ' . ‘ . . WHOM THIS DOCUMENT HAS BEEN PROVIDED.
WATER o o e —— { rovzm : . < B . ' BOUNDARIES SHOWN HEREON HAVE BEEN COMPILED FROM RECORDS PROVIDED
- < : R s 8 : ' . , BY THE CLIENT AND HAVE NOT BEEN VERIFIED BY FIELD SURVEY.
CB#13 SE 350+ 1.09 105.49 104.40 f 4 E - 9 A9 L - b . s : N \ 3
N 300 N/A 99.30 N/A FILLED WITH ' B S . SEE 37 P AR - , y . ELEVATION
WATER; RECESSED ; o ‘ ¢ 3 ; 3 TERE VALV S (R 4 - _ 1 . : ‘ ELEVATIONS ARE OF GEODETIC ORIGIN (CGVD-1928:78), AND ARE DERIVED FROM
N 200 N/A 99.17 N/A UNABLE TO 4 ; 4 i 5 R ¥ . ' i !
MH#1 SE 250 N/A N/A OPEN
SE
N
SE

w

WM (FIRE
¢_\(NM_ )—

CB#14

1

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

200

&

— W

JE1ER

100 0.60 99.84 99.24 BOC=1.86 i & & ‘: . i B \ J o ‘ y i1 LEGEND
MH#2 75 0.60 99.24 ' B § & .- ‘ ‘ . X » 13 —_—
350 98.79 96.95 S v o : 3 - S8 3 % : A OR —STM — DENOTES UNDERGROUND STORM SEWER
£550 96.66 - - ¢ ' b 4 . \ . » DENOTES UNKNOWN UNDERGROUND CABLE
MH#3 SW 400 5 96.54 . " i . ‘ “so ] : : L 4 g‘: Sy ; :% ] sod § X v ' 5 DENOTES UNDERGROUND GAS LINE

E
w
w
E

=

e . : N A : > , , DENOTES UNDERGROUND WATER LINE
s3I \ { ; ‘ ; % . \ y DENOTES UNDERGROUND HYDRO LINE
NW sroso | N 97.38 N/A RECESSED : . 4 ., ‘ » p N 3 . . \ ‘ J ‘ , DENOTES UNDERGROUND TELEPHONE LINE
MH4 NW 250 2.01 85,57 - . &, e W ‘ : g DENOTES GAS MARKER
A

2

i

SE 1050 DENOTES HYDRO TRANSFORMER

1
/
DENOTES HYDRO POLE
NW .45 96.58 93.13
NE 369 0343 ‘ : ‘ DENOTES LIGHT STANDARD
SE 1050 / N/A OUTFALL SEWER ] E ‘ : 3 ) : ‘ e f \ . )
ST™ NE 900+ .75 i Y : ' , ] , 3 HE ! oy A g o . L€ .
MH#6 SW 900+ 2.92 91.36 ¢ - ‘ : ) : A 2 1 % h - X s " - ! DENOTES STORM MANHOLE
f . ity \ ! ¢ : : N ‘ i 20 v . i DENOTES SANITARY MANHOLE
‘ : ; s ; : . o } \ DENOTES SEPTIC TANK
STM NE 150 0.98 99.78 98.80 : 08 ¢ : ' P DENOTES CATCHBASIN
MH#7 SW 750 1.73 98.05 x ——-— : &= Tam § e ko S g > 7 :
E *300 N/A N/A g X .. 4 ¢ Mgy - s ; SN : 2% v . DENOTES DOUBLE CATCHBASIN
. - ; : - s S S AN IS ! ! \ 3 : C DENOTES ENDCAP
STM NE 750 | N/A 99.20 N/A RECESSED s e t . - : : - 3 ‘ , - : ; ‘ - DENOTES DID NOT FIND
e RECESSED ‘ : ' el ' . ; S : - DENOTES CONDUIT :
: < : 2 ] 5 ! 3 . g ] % Se %w - . . P A/R DENOTES "POSSIBLY ABANDONED OR REMOVED
STM NW N/A N/A 99.70 N/A BROKEN PIPE; " < 4 °r : > B y 3 - - ; . . 41 2t \ : ! s . # -
MH#9 RECESSED : X é e : | ; b St o 3 \ 3 #7 Téy TN px ; 1 }
SE N/A N/A N/A RECESSED . . PN i =1 . Lot 3 . - ] - y . %S \ . 3 . MACHINE DEPTH NOTE
E 4 o v " . ) 1 3 2 T - v . i ! " ; St . * by 3 ¢ N

W o 99.45 S‘{ﬁ\g ELECTROMAGNETIC MACHINE DEPTH MEASUREMENTS WERE OBTAINED WHERE POSSIBLE.
97

”
o
e

»
s b

DENOTES FIRE HYDRANT
DENOTES WATER CHAMBER
DENOTES WATER VALVE
DENOTES MANHOLE

}4/
3

w
- A

94.28 91.53

sk

%
2
&
-

W

SAN N

\ I

2|
=
__WI__

DEPTHS ARE NOT SUITABLE FOR EXCAVATION PURPOSES. SEWER NETWORK

MH#1 S 1
70 97
(FggggRESEONS WERE COMPILED WHERE FIELD EVIDENCE COINCIDED WITH AS-BUILT

W : . ' v 3 : ORS g 2 T ] ‘— 3 . § X ¢ . '
SAN .4 *200 N/A 100.52 N/A . ; , ' i & ) 12 N8 3 DA ! . 2 3 Weaws 0% “ t { : ¢ ' 8 -
MH#2 NE 200 3.24 97.28 5 ) 3 p O A e 5 3 : " 2 ¢ ? £y : : ; N ! . ; }
S 200 3.03 97.49 g . . : 1% v . . i . . SN . N ; . . = on S, ’ WHERE NO DEPTH INFORMATION COULD BE OBTAINED, UTILITIES ARE ASSUMED TO BE
SEPTIC NW 700 2.02 96.79 94.77 ¢ ‘ ‘ ’ % A ‘ f » ’ . - M . 2 P - y Yoo o L) 1 . ’ N \ ! AT STANDARD INSTALLATION DEPTH FOR THE SPECIFIC TYPE OF UTILITY.
TANK SE 700 2.07 94.72 - BRI e Sy A y 8 S . \ . O i THE MOST RELIABLE WAY TO PRECISELY DETERMINE THE HORIZONTAL AND VERTICAL
_ ‘ o Sieng { : ™ ' E \ ; : ; P . T ; . LOCATION OF AN UNDERGROUND UTILITY IS THROUGH PHYSICAL EXPOSURE USING

:\ |

\

WM(EIRE)

_(GPRy

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.

2000 W
2009 WM

‘w *'

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.

: STV R X . \ ‘ - : ; ' i1 ¢ PROFESSIONAL JUDGMENT WAS APPLIED TO INTERPRET AND CORRELATE THE
e T : ; ; o o s RN » , E ‘ o il \ . ' ] CCTV INVESTIGATION FINDINGS WITH THE LEVEL C AND LEVEL D RESULTS.

: ‘ bt J — 5 ‘ \ : §F HiE ! ‘

oty o ‘ - ‘ 7 g : SNCRE] \ . > . - ‘ 3 INACCESSIBLE FEATURES WERE IDENTIFIED ON THE PLAN, ALONG WITH 10SS
‘ , . \ . ‘ ‘ " -3 ot —1 | . ' : ‘ . ' ) 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
. y AND DEBRIS. THESE OBSTACLES WERE IMPASSABLE DURING THE CCTV
e o 4 ; ‘ . z ' . INVESTIGATION. NO CLEANOUTS WERE OBSERVED.
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UNDERGROUND UTILITY NOTES

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:

2 [NO VISIBLE WA TER N : ) ¢ ) : FE— 0508 3
i EINESTINGIETS AREA, : ‘« 3 ; “‘« = il ‘ AR » . ) DATA QUALITY LEVEL

.\«,’

HIGHEST QUALITY

s

‘ e

¢ o ¢ 3 4 e 1 1 \" 5 ¢ A N 49 0 3 " ¥ )
2 . s / g
SILO WATES¥AII1N$ RAggMI;E%EEé‘\I;\I/ERNALY . ¥ 1§ . : ; b : : ‘ , @ QUALITY LEVEL A
4 .09 ¢ ‘ < ; ‘ ‘ ‘ X -
NO TONE OR *CCTV._OPTIONS WERE AVAIL ¢ . ; J : ; ’ ‘ \ % 3 4 QUALITY LEVEL B
¢ J > " S A I o ‘r‘:‘; :wt::w 4 $ L N 3 . 0 b h & » QUAUTY LEVEL C
UKN@WMS(FIRE) ; p : ¢ 5 . » » t ’:’f - ‘ ‘ ! =), ‘ QUALITY LEVEL D

Do b B PG I A G

‘ z ' X s y LOWEST QUALITY
= ‘ } \ \ 413 g y s ; - | , 32 3 $ QUALITY LEVEL "A” - INFORMATION OBTAINED BY ACTUAL PHYSICAL EXPOSURE

" p ¢ . 1 MO ¢ 1 W “ § OF TARGETED UTILITIES AND SUBSEQUENT MEASUREMENT OF THE EXPOSED
., /,Jw"/ B s v 7 ; J XDAMSEES 'SSEL A " g N, N ’ PRECISE HORIZONTAL AND VERTICAL POSITION.
SIGNAL ‘ : 4

LOST 3 4 » e ST : , i ‘ 4 Ay = i ] ‘ : $ 3 \ s \ ; p QUALITY LEVEL "B” - INFORMATION OBTAINED USING GEOPHYSICAL LOCATE
( : i 3 $i 4 . H b 8 oo p TECHNIQUES TO IDENTIFY THE EXISTENCE AND APPROXIMATE HORIZONTAL
i ’ . i . 2 by J 9. N e Y 8 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

! . \ - 2000 "SAN i i e ; g . 3 ALL SERVICES ARE QUALITY "D” UNLESS NOTED OTHERWISE.
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1.3 Previous Reports by Others

The Canadian Portland Cement Association contracted Beak Engineering Ltd. in 1991 to complete
an industry-wide study to evaluate demonstrated technologies applicable for the management of
suspended solids discharges from cement plants in Ontario. This study was initiated in anticipation
of MISA regulations for the Industrial Minerals Sector. Beak completed a single composite report
for all of the sites which included information on MISA data, an evaluation of effluent settleability

(column settling tests), water balances, and an evaluation of various treatment technologies.

The results of effluent settling tests for the ESSROC site indicated that significant settling occurred
after 24 hours of detention. A simulated sample of cement plant effluent having an initial TSS
concentration of 24,000 mg/L had a 24 hour TSS concentration of 62 mg/L. A simulated sample
of quarry water effluent having an initial TSS concentration of 27,000 mg/L had a TSS concentration
of <2 mg/L after 24 hours of detention. Beak determined that a mean settling time of 24 hours is
required to achieve a TSS Long Term Average (LTA) of 12 mg/L and a 95th percentile
‘concentration of 15 mg/L.

Effluent limits of TSS for the Industrial Minerals Sector had not yet been determined when Beak
undertook their study; therefore, they presented four treatment technologies to accommodate various
effluent limits and process handling scenarios. The facilities common to the four technologies
included construction of a settling pond in the south quarry for treatment of the combined
stormwater, process cooling water and quarry effluent; installation of a new dewatering system in
the south quarry; construction of a diversion chamber on the existing effluent sewer and a gravity
sewer to direct flow to the settling pond; and drainage improvement works in and around the plant

site.

Technologies 1, 2 and 3 proposed the discharge of the settling pond effluent to the lake. However,
Technology 3, incorporated a sand filter on the discharge line from the quarry to further improve
effluent quality. Technology 4 incorporated a flow diversion chamber on the discharge line with a
pump and forcemain to direct flow to the existing pumphouse for recirculation. A percentage of the
effluent would be discharged to the lake and, therefore, a smaller sand filter was proposed. Also,
it was assumed that make-up water would continue to be supplied from the lake and that no cooling

tower would be required.

A comparison of the four technologies is presented in Table 1-1.

Water & Earth Science Associates J. L. Richards & Associates Limited
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5.2.5 TSS 28 and TSS 30

Water samples collected from these locations during a rain event on May 11, 1995 underwent a |
general surface water suite analysis (refer to Table 5-6). This additional testing was performed to
characterize the chemical impacts on surface water caused by the application of Domtar Road Binder
(DRB) dust suppressant. Sample TSS 28 contained very high levels of TSS (4550 mg/L) and high
levels of TDS. The sample at TSS 30 had very high levels of alkalinity (2600 mg/L), sulphate (997
mg/L), and potassium (2220 mg/L). The concentration of these parameters at TSS 28 were
significantly lower than at TSS 30, but above drinking water objectives. Conductivity values were
high at both TSS 30 (14500 us/cm) and TSS 28 (3800 us/cm). The pH values at both locations were
high, indicating the presence of strong bases which result in low hardness concentrations (<100
mg/L of CaCO3>. Precipitation of carbonates or ion exchange result in lower dissolved calcium and
magnesium levels. Based on the chemical data, it appears that the use of DRB for dust control has
a negative impact on surface water quality. '

5.2.6 Storm Event Sampling

Surface water samples were collected from approximately 20 locations around the plant site on four
different occasions during storm events. These samples were analyzed for TSS content in order to
define the areas of the site that are producing significant TSS during storm events. The results are
presented in Table 5-7, and the sampling locations are shown on Drawing 2.

The results indicate that the highest concentrations of TSS are‘generated from the coal/coke storage
area, where a TSS concentration of 29,900 mg/L was measured during a storm event in April, 1996.
On August 4, 1995, high TSS concentrations were also generated in the vicinity of the maintenance
and machine shed and changehouse (1870 - 8530 mg/L). The clinker storage area is generating
elevated TSS during storm events as indicated by sample TSS 101 (36 - 795 mg/L). The coal silo
area generates significant concentrations of TSS as revealed by samples TSS 100 (143 - 1050 mg/L)
and TSS 28 (130 - 4550 mg/L). Seepage from the clinker pile near the dock into Picton Bay
(TSS 102) also contains elevated TSS (100 - 603 mg/L).

53 Recommendations for Water Quality Improvement

To ensure MISA regulations are adhered to, treatment of the quarry and plant process water is
required prior to discharge into the bay. Treatment is also required to enable re-use of plant process

Water & Earth Science Associates J. L. Richards & Associates Limited
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water.

Rather than attempting to treat each process stream individually, the most cost effective and
technically feasible approach involves diverting all of the process/stormwater streams t0 a common
treatment area. The most obvious scenario involves diverting water from the outfall and north
quarry into the south quarry, and using either a portion or all of the south quarry as a seitling pond.

The quality of water resulting from the mixing of the various process and storm streams is
impossible to predict. However, given the elevated levels of dissolved calcium carbonate in water
from the north quarry and storm sewér, it is quite possible that the carbonate will need to be
precipitated and allowed to settle in the pond so that precipitation does not occur in pipes during
recirculation. Carbonate precipitation is very temperature sensitive, with precipitation usually
increasing with higher temperatures. Enhanced precipitation can be achieved by spraying the water
or volatilizing it in some way so that CO, is liberated. This can be accomplished by mechanical
spraying or aeration of the pond water. The effluent from the settling pond should be analyzed for
“dissolved carbonates after the system is operational in order to determine if additional volatilization
is required. ‘

The presence of elevated counts of bacteria in the storm sewer outfall may cause biofouling problems
in piping during recirculation. Bacteriological monitoring of the settling pond effluent should be
performed once the system is operational. It is likely that the sewage treatment plant is the source
of bacteria in the storm sewer, therefore, efforts should be made to optimize the treatment efficiency
of the sewage treatment plant.

‘The concentrations of TSS in the water entering the south quarry settling pond will be elevated
during storm events, however, the results of column settling tests completed by Beak during an
earlier study indicate that the TSS levels will be reduced to well below the MISA effluent limits after
24 hours of settling. '

Water & Earth Science Associates J. L. Richards & Associates Limited
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1 Background

Lehigh Heidelberg operates a Cement manufacturing facility on County Road 49, north of Picton (see
Figure 1-1). The plant is situated between County Road 49 and Picton Bay. Quarries are located on the
west and east sides of County Road 49.

A portion of the east quarry was repurposed into a water management pond under the Municipal
Industrial Strategy for Abatement (MISA) program. Process waters are collected through the plant and
drain into the water management pond. There, water is clarified through settling and is eventually
pumped back through the site to the plant for reuse.

Stormwater drainage is mixed with the process waters sharing the same sewer network which collects
water by gravity and drains it back into the quarry. The surface of the water management facility is
below the elevation of Picton Bay and thus, infiltration and stormwater inputs generate a surplus of
water. Clarified surplus waters are pumped from the water management facility to Picton Bay through a
permit to take water.
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Figure 1-1: Lehigh Heidelberg Site Location
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Lehigh has made significant alterations in recent years to improve water quality leaving the site and also
to reduce fugitive dust emissions.

Cornerstone Builders Limited was retained by Lehigh Heidelberg Cement to assist with planned facility
improvements that will replace two large granular surface areas with a concrete surface. This will help
to control dust and improve the quality of stormwater runoff. The granular surfaces are difficult to
maintain and cannot be swept. The concrete surfaces provide a hardened base to permit the sweeping
vehicles to keep the work areas clean.

2 Purpose of the Report

CBL prepared the stormwater management report to assist with design of drainage for the proposed
concrete surfaces. The report authors have investigated the storm sewer network, overall drainage
patterns and have made recommendation herein for grading of the new concrete areas and for
improvements to the sewer network.

Three concrete pads are proposed. The first is under Kiln #3 — area = 1,538m?. The second is under Kiln
#4 —area = 2,800m?. The last location is along Road #3 —area = 2,361m2. The concrete paving will
replace very poorly drained areas with high imperviousness.

3 Background Documents

Cornerstone Builders Ltd reviewed the following documents in the preparation of this report:

Water Management Plan, Bluemetric Environmental, Final Report, May 2016 (embedded report
is circa 1996)
e Site Plan, JL Richards, 1995
Existing Services, JL Richards, 1995
e South Quarry Layout, JL Richards, 1995
e Storm Drainage Areas, JL Richards, 1995
Stormwater Management Site Improvements, JL Richards, 1996
Stormwater Management Plan Drainage Areas, JL Richards, 1996

4 Storm Sewer Design

Proposed site improvements will increase the percentage of hard surfaces and may increase the peak
runoff. CBL has prepared a storm sewer design and completed a review of the water management

Cornerstone Builders Ltd.
July 1, 2018 2
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facility to understand the impact of the proposed site modifications. The discussion of the water
management facility is provided in Section 5.

The site is gently sloped and drains from County Road 49 easterly to Picton Bay. Native soils have been
significantly disturbed over large portions of the site and where remaining soils are shallow over the
underlying limestone bedrock.

The 1996 WESA report indicates the existing 1050mm storm sewer system was sized to convey the 10-yr
runoff event plus process waters. No supporting documentation was contained in the study with the
exception of catchment drawings and proposed sewer data. CBL found useful information in the
proposed sewer drawings, but opted to prepare more detailed contour mapping and sewer catchment
drawings to better understand the site drainage. Despite the intensive campaign, several sewer sections
could not be exposed or investigated due to site conditions.

Storm sewers were designed to flow under gravity flow conditions following the Ministry of the
Environment’s Design Guidelines for Sewage Works, 2008. Peak flows are calculated using the Rational
Method and flow capacities are determined using Manning’s formula.

The Rational Method is described in many documents (including the MTO Drainage Manual, 1997) as a
hydrologic method for determining the peak flows from catchment areas. Itis commonly used for the
design of storm sewers. The Rational Method equation is shown below. It relies on an estimation of
runoff coefficient, peak flow intensity and drainage area.

Equation 1: Rational Method Equation

Q = —CiA
360
Where:
Q = Peak Flow in cms
C = Runoff Coefficient
i = Rainfall Intensity in mm/hr
A = Area in hectares

Each of the inputs are discussed below.

4.1.1 Rainfall Intensity
In the Rational Method, the intensity of rainfall is set to the time of concentration of the contributing
area. Time of concentration is discussed later.

Precipitation intensities (i) are estimated using intensity-duration-frequency curves that are maintained
by Environment Canada. CBL used the City of Belleville (6150689) IDF curves in the development of the
Rational Method design sheets. Belleville IDF curves are published by Environment Canada and are
reproduced in Appendix A.

Cornerstone Builders Ltd
July 1, 2018 3
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The Intensity Duration Frequency curves for. The 10-yr coefficients for A and B are shown in column 4

of Table 4-1. These solve for Intensity using Equation 2.

Equation 2: Solving for Intensity using IDF Values

i=AxT.SE
Where:
| = Intensity in mm/hr
T. = Time of Concentration in hours
A and B = coefficients per Table 4-1
Table 4-1: IDF Coefficients for Belleville
Coefficient 2-Yr 5-Yr 10-Yr 25-Yr
A 20.3 26.4 304 35.5
B -0.677 -0.677 -0.678 -0.678

The time-intensity pairs are reproduced below in Table 4-2

Table 4-2: Intensity Duration Frequency Curves for Belleville

Intensity (mm/hr) for Given Frequency

50-Yr

39.3
-0.678

Duration

2Yr 5Yr 10Yr 25Yr 50 Yr 100 Yr
5 Min 89.5 132 160.1 195.7 2221 248.3
10 Min 63.6 85.9 100.7 119.4 133.2 147
15 Min 49.6 66.7 78.1 92.4 103.1 113.7
30 Min 31.2 41.3 48 56.4 62.7 68.9
1H 19.1 27.6 33.3 40.4 457 50.9
2H 11.8 16.9 20.4 247 27.9 31
6 H 5.7 7.4 8.6 10.1 11.2 12.3
12 H 3.3 4.2 4.8 55 6 6.6
24 H 1.9 2.4 2.7 3.1 3.3 36

Time of Concentration

100-Yr

43
-0.678

The Rational Method requires a determination of the time it takes for the drainage area to contribute to
the peak flows. This is called the time of concentration. The initial time of concentration of the
upstream inlet was determined using the Airport Formula following the methodology described in MTO
Drainage Manual. The time of concentration is adjusted at downstream pipes by adding the time of
flow in the sewer. As the time of concentration increases the intensity is reduced.

Cornerstone Builders Ltd.
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Time of concentration is determined following the Airport Method that is presented in the Ministry of
Transportation Drainage Manual (Ontario Ministry of Transportation, 1997). The Airport Method is
commonly used for lands with runoff coefficient less than 0.4. But, it can also represent areas with
higher runoff coefficients that are dominated by overland flows.

The Airport Method Formula is given by Equation 5.

Equation 3: Airport Method of Determining Time of Concentration

Tc=3.26x(1.1-C) x L°°

SW0.33
Where

T = Time of concentration (min)

C = runoff coefficient (dimensionless)
L = Length of the flow path (m)

Sw = Slope of the watershed (%)

4.1.2 Catchment Areas

Catchment areas are shown in drawing SP01, SPO2 and SP04. Areas are resolved by interpreting
topographic data and considering drainage features. Topographic information derived from LiDAR was
purchased from Quinte Conservation. LiDAR data was resolved to 1m and the 1m contours are shown
on the CBL drawings. CBL also undertook several detailed site surveys in the areas where concrete
surfaces are proposed.

Catchments are provided in Table 4-3

Table 4-3: Catchment Areas

Catchment Area (hectares)
100 571
101 7.67
102 2.31
103 331
104 9.75
105 1.57
106 0.78
107 0.53
108 1.21
109 2.04
110 0.40
111 1.62
112 1.26

Cornerstone Builders Ltd.
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113 031
114 0.43
115 1.20

4.1.3 Runoff Coefficient

The runoff coefficient is a dimensionless factor between 0 and 1 and represents the proportion of
precipitation that leads to direct runoff. The time of concentration varies with runoff coefficient. The
runoff coefficient used above is calculated using a weighted average and the values provided in MTO
Chart 1.07 (Ontario Ministry of Transportation, 1997). Equation 3 is used to calculate the weighted
runoff coefficient.

Equation 4: Weighted Runoff Coefficient

CIXA1+ CzXAz"‘ CnXAn

C
v A+ A+ LA,

Where
Ci = Runoff Coefficient for A;
A = Land Area (ha) of Cover Type

A detailed calculation was completed for catchment 101 that represents a governing catchment that
most influences the time of concentration. The runoff coefficient was estimated to be 0.40. The
calculations are provided in Appendix B

4.1.4 Results

The storm sewer network was analyzed using the 10-yr frequency. A time of concentration of 34.5
minutes was estimated using the Airport Method. CBL used 30 minutes for conservatism. Both the
existing network and sewer improvements were analyzed. The storm sewer design sheets are contained
in Appendix B.

The existing storm sewer network was found to be adequately sized for the main trunk. However, three
pipes are undersized. These are CB9 to MH8, CB3 to CB4, and CB4 to MH6. Each is discussed below.

Proposed Storm Sewer Improvements

1. CB9 to MH8 is a 300mm CSP that has a q/Q of 1.6. A value greater than 1 is surcharged. The
CSP has a higher friction factor (0.024 vs 0.013 for concrete). It is recommended this sewer be
upgraded to a 375mm PVC DR35 pipe. The improvement is recommended to proceed in
conjunction with the 2018 concrete improvements.

2. CB3 to CB4 is a 600mm RCP that has a q/Q of 1.3. This should be improved to a 750mm PVC
DR35 pipe. This sewer can be replaced in a later phase of work.

Cornerstone Builders Ltd.
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3. CB4to MH6 is a 600mm RCP with a gq/Q of 1.52. This should be improved to a 750mm PVC DR35
pipe. This sewer can be replaced in a later phase of work.

The 900mm CSP that received flows from the north is also undersized, but this is based on assumed
stopes. Should the pipe be undersized, it would likely still perform satisfactorily as it would impose
storage in the ditch system. No improvements are recommended on this pipe.

The pipe leaving the gate chamber is not well understood. It has been analyzed assuming it is a 1050
(1066mm) pipe. It is possible the pipe is a 1200mm pipe which would perform satisfactorily.

Drainage Improvements

Additional inlet capacity is needed in catchment 112 to reduce water ponding. The storm sewer is
900mm, which has excellent capacity. The single CB south of the Hammer Mill is proposed to be
improved to a double ditch inlet. This will provide much more inlet capacity and will also resist clogging.

Three catch basins are recommended to be added in the vicinity of the proposed slab expansion Road #3
and Slab Expansion Under Kiln #4.

5 Water Management Facility

The water management facility will not be impacted by the proposed concrete improvements. The
surface area of the site contributing to the facility is unchanged. The surface is hardened slightly with
the concrete.

Drainage from these areas contributes mostly to surface runoff. The portion that infiltrates would
generally flow toward Picton Bay following the groundwater gradient. However, the sewer system
gravel bedding would intercept the groundwater flow and cut off some of this flow. Groundwater from
the site discharges into the water management facility.

The water residence time in the water management facility was estimated by WESA to be 97 days. A
settling period of 1 day is sufficient for the water quality targets to be met. In 1996, WESA noted the
volume of water in the reservoir was not sufficient to provide the process water and water had to be
pumped from Picton Bay. Additional water that could be generated from the proposed hardening
would not be unwelcomed in the facility and would not negatively affect residence time.

The concrete paving will not negatively affect the water management facility with either added volume
or with impact on residence time for water quality (TSS removal).

Cornerstone Builders Ltd.
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6 Conclusions

Lehigh Cement is proposing to harden three locations within their site. Three concrete paving areas are
proposed:

e The first is under Kiln #3 — area = 1,538m?.
e The second is under Kiln #4 — area = 2,800m?.
e The third location is along Road #3 — area = 2,361m?.

The concrete paving will improve site maintenance to reduce fugitive dust and improve stormwater
quality. The impact on drainage was analyzed using detailed LiDAR topography and supported by site
surveys with total station equipment. Storm sewer design sheets were prepared using the newly
developed site statistics to analyze the sewer network. In general, CBL found the trunk sewer was
sufficiently sized to handle the 10-yr flows. The exceptions were two lateral sewers. One is
recommended for replacement in 2018 and the other sewer (CB3 to CB4 and CB4 to MH6) can be
improved at a later date.

Additional catch basins are recommended as part of the concrete paving work to improve the drainage
management and inlet capacity. Drainage improvements are recommended to be undertaken as part of
the 2018 concrete paving

The following improvements are recommended in 2018

1) Replace the 300mm CSP from CB9 to MH8 with a 375mm PVC DR35 sewer
2) Replace the CB in catchment 112 with a double ditch inlet.
3) Add three new CBs along the road slab.

Report Submitted by

[ .

Bryon Keene, P.Eng Peter Yee, P.Eng.

C.P. YEE
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Environment Canada/Environnement 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

2012/02/09
BELLEVILLE ON 6150689
(composite)
Latitude: 44 9'N Longitude: 77 23'W Elevation/Altitude: 76 m
Years/Années : 1960 2006 # Years/Années : 37

LR RS SRS R SR EEEEEEEE R EEE SR RS SRR R R R R SRR R R R i R R g R g e o b S P

Table 1 : Annual Maximum (mm)/Maximum annuel (mm)

KA hk kA kF AR A AT TR A A A A I I A A A A A A Ak hk kA dh A bk Ak k kA kA XAk A hk A d A rh bk Ak hk bk hkkkhkhkhkrk kA rkhkhkhkhkrkkkkxxx*

Year 5 min 10 min 15 min 30 min 1 h 2 h 6 h 12 h 24 h
Année
1960 6.3 91 12.4 23.4 25.4 35.1 53.8 55.1 55.9
1961 6.1 79 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 ©8.8 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

Cornerstone Builders Ltd.
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*-99.,9 Indicates Missing Data/Données manguantes

Warning: annual maximum amount greater than 100-yr return period amount
la quantité maximale annuelle excéde la quantité

pour une période de retour de 100 ans
Duration/Durée

Avertissement
Year/Année
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Table 2a

(mm)

Return Period Rainfall Amounts
Quantité de pluie

(mam)
par période de retour

RS EE SRS S SRS SEESEE S EEES St ER SR RS SRR EAS RS RS E e e E R E R R R R R SRR

Duration/Durée 2
yr/ans

5 min 7.6

10 min 11.1

15 min 13.6

30 min 18.0

l1h 22.1

2 h 27.1

6 h 37.7

Cornerstone Builders Ltd.
June 1, 2018
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12 h 44.0 58.3 67.8 79.9 88.8 97.6 37
24 h 50.1 64.7 74.3 86.5 95.5 104.4 39

LRSS SRR EREEEEESESSEESEEEEEEEEEEEEEEEEEEEEEREEEEEREE R R EEE R R Rl R R R R
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%

hkhkkhkhkkhkhkhkAdhhhhhhAhhkdbrhhkhkhhkhkdhhhkhhrAhkhdhdhh bk A dkh bk hkdhkdhk kA A d A A A A AT hh bk ok dhF Ak hk Ak hkhkhkhhxx*k

Duration/Durée 2 5 10 25 50 100 #Years
yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans Années

5 min 91.6 120.0 138.8 162.6 180.2 197.7 38
+/- 9.4 +/- 15.8 +/- 21.3 +/- 28.8 +/- 34.4 +/- 40.1 38

10 min 66.5 86.6 100.0 116.9 129.4 141.8 38
+/- 6.7 +/- 11.2 +/- 15.1 +/- 20.4 +/- 24.4 +/- 28.5 38

15 min 54.4 71.8 83.4 97.9 108.7 119.5 39
+/- 5.7 +/- 9.6 +/- 12.9 +/- 17.4 +/- 20.8 +/- 24.3 39

30 min 35.9 46.5 53.4 62.2 68.8 75.3 39
+/- 3.4 +/- 5.8 +/- 7.8 +/- 10.5 +/- 12.6 +/- 14.7 39

1nh 22.1 28.0 31.9 36.8 40.5 44.1 39
+/- 1.9 +/- 32 +/- 4.4 +/- 5.9 +/- 7.1 +/- 8.2 39

2 h 13.5 17 5 20.2 23.5 26.0 28.5 39
+/- 1.3 +/- 2 2 +/- 3.0 +/- 4 0 +/- 4.8 +/- 5.6 39

6 h 6.3 8 2 9.5 11 1 12.2 13.4 38
+/- 0.6 +/- 11 +/- 1.4 +/- 1 9 +/- 2.3 +/- 2.7 38

12 h 3.7 4 9 5.7 6 7 7.4 8.1 37
+/- 0.4 +/- 07 +/- 0.9 +/- 12 +/- 1.5 +/- 1.7 37

24 h 2.1 2 7 3.1 36 4.0 4.4 39
+/- 0.2 +4/- 03 +/- 0.4 +/- 06 +/- 0.7 +/- 0.8 39

hkhkKhhhhkhhkhhhkhhhhhkhhdrhhkhdhhhhhhhhhhdrhhhhdhdhhhhhhdhdhhhdrAhhhkddhrr b dhkrhxhr Ak hhkkkkxx

Table 3 : Interpolation Equation / Equation 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)

kkhkkhkhkhkhkkhhkhkhkhdhdhhkhdhkhdhhhhhhrdhhhkrdhhhhkhhhhkhkhhdhhhbhhdhdhhhdhdhrhxhhrhdrhhkddhrdrrhddkkx

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 32.9 42.9 49.5 57.9 64.1 70.3

Std. Dev. /Ecart-type (RR) 31.7 41.6 48.1 56.4 62.5 68.6
Std. Error/Erreur-type 6.8 8.7 9.9 11.4 12.6 13.7
Coefficient (A) 20.3 26.4 30.4 35.5 39.3 43.0
Exponent/Exposant (B) -0.677 -0.677 -0.678 -0.678 -0.678 0.678

Mean % Error/%$ erreur moyenne 7.8 7.4 7.2 7.2 7.2 7.2

Cornerstone Builders Ltd.
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Short Duration Rainfall Intensity=Duration-Frequency Data

201202709
Données sur l'intensité, la durée et la fréquence des chutes de pluie de courte durée
600
500
400 BELLEVILLE
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HYDROLOGIC CALCULATIONS
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Return Period
2
5
10
25
50
100

Land Area (ha)

Cover Type Pre Post
Grassed 7.67 5.57
Gravel 0.00 0.70
Asphalt/Conc 0.00 0.90
Building 0.00 0.50
Total Area 7.67 7.67

Imperviousness
Grassed Gravel

Range/Adj*  Used Range/Ad;j *

0.10-10.30 0.25 0.40 - 0.60

0.10-0.30 0.25 0.40-0.60

0.10 -0.30 0.25 0.40-0.60

10% 0.275 10%
20% 0.3 20%
25% 0.3125 25%

*from MTO Chart 1.07

Cornerstone Builders Ltd.

June 1, 2018

Runoff Coefficients
Weighted Area Method
Lehigh Cement

23%

Used
06
0.6
0.6

0.66
0.72
0.75

- f.l|XAl+ szdz"‘ C,,,'Uln

Co= Ay + Ay + .. Ay
Where:
Ci = Runoff Coefficient for A;
A; = Land Area (ha) of Cover Type
Asphalt Building
Range/Ad;j * Used Range/Adj * Used
0.80-0.95 0.9 0.70-0.95 0.9
0.80-0.95 0.9 0.70-0.95 0.9
0.80-0.95 0.9 0.70-0.95 0.9
10% 0.98 10% 0.98
20% 0.98 20% 0.98
25% 0.98 25% 0.98

Bryon Keene, P.Eng.

July 1, 2018
Weighted
Pre Post
0.25 0.40
0.25 0.40
0.25 0.40
0.28 0.44
0.30 0.46
0.31 0.47

Vil
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Time to Peak

Time of Concentration - Area 101

(Based on Curve Number for 10Yr Return Period)

Full Development
Calculate Time of Concentration by Airport Method

Tc=3.26x (1.1-C) x *°

SW0.33

Where:
T. = Time of Concentration in min
L =Watershed length in metres = 320 m
C = Runoff Coefficient = 0.4
S = Watershed Slope in % 1.7 %
A =Watershed area in hectares 7.67 ha
T = 34.5 min

Cornerstone Builders Ltd.
June 1, 2018

Slope Calculation

85/10 Method
Longest Flow Length =
Elevation at 85% =
Elevation at 10% =
Length at 85/10=
Slope =

320 m
104.0 m

100.0 m
240.0 m
0.017 m/m

viil
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Existing Network
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Proposed Improvements
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APPENDIX D

STORM WATER MANAGEMENT DRAWINGS
SP01-SPO7
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