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Suite 600
55 King Street
St. Catharines, ON, Canada L2R 3H5

T: +1 905 687-1771
F: +1 905 687-1773
wsp.com

April 18, 2023

Mr.

Ed Lamb

Waterford Sand & Gravel Ltd.

70

Ewart Avenue, R. R. #8

Brantford, ON N3T 5M1

Re:

Response to JART Comments
Proposed Law Quarry Extension
WSP Project No. 111-53023-11

Dear Mr. Lamb:

We are pleased to provide our response to comments on the Level 1 and 2 Water Report

for

the proposed Law Quarry Extension aggregate licence application.

The Level 1 and 2 Water Study Report (Water Report) prepared by WSP Canada Inc.
was submitted as part of the ARA Licence Application package in June 2022. Comments
related to the Water Report were provided by the Joint Agency Review Team (JART) in
their correspondence dated January 13, 2023.

The peer review consultant (Terra-Dynamics Consulting Inc.) and the Niagara Peninsula
Conservation Authority (NPCA) provided comments that need to be addressed.
Comments were also received from the Ministry of Transportation (MTO) relating to
drainage along the Highway 3 corridor.

A copy of the JART comments (blue text) and our responses are provided below.

Peer Review Consultant Comments

1.

Hydraulic Conductivity (Permeability) Descriptions and Numerical Groundwater
Model - The Executive Summary described the Salina bedrock formation, which
is located below the extraction depth of the quarry, as having the highest
hydraulic conductivity of the bedrock formations in the vicinity of the Site. This
was in contrast to the hydraulic conductivities assigned to the bedrock
formations used in the predictive groundwater modelling exercise of the Site
(Appendix H, Table H.4.6 Hydraulic Conductivity Parameter Values), namely
that the overlying shale/shaley dolostone confining unit of Oatka Member of the
Bertie Formation is also highly conductive, which is the floor of the existing
quarry and the proposed floor of the western quarry extension.

This will need to be corrected for the revised Level 2 report to indicate that both
the Salina Formation and the Oatka Member of the Bertie Formation are the
most hydraulically conductive units in the vicinity of the Site. This issue is
resolved once the report has been updated as described above.

We agree that the wording in the Executive Summary, page iv, second paragraph, line 1
should be revised to read as follows:
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“In general, the results of the hydraulic testing suggest that bedrock of the Salina Formation and Oatka Member of
the Bertie Formation (i.e., the deep aquifer), located below the quarry extraction depth, are the most conductive
units in the vicinity of the Site, likely as a result of enhanced weathering in these units.”

This change has been included in the Supplemental Level 1 and 2 Water Study Report (Supplemental Report).

2. Future Water Discharge Volumes from the Existing Quarry and Extension Area - As part of the surface
water impact assessment, it was described that both the existing quarry, and the western extension
area, would have a combined discharge increase to the Eagle Marsh Drain of 35% during the baseline
spring season at a rate of approximately 10,800 m? per day. In 2007 and 2008, Terra-Dynamics was
retained by the Niagara Peninsula Conservation Authority to complete peer review tasks for the
proposed Reeb Quarry directly south of the Law Quarry. On February 27, 2008, a meeting took place at
the Law Quarry to assess the upward migration of groundwater through the quarry floor during frigid
weather conditions. Groundwater has an ambient temperature of approximately 10°C and was the only
water in liquid form on February 27, 2008. At that time, a flow rate of approximately 10,000 m3/day was
recorded by Law Quarry staff hence, clarification on the possible understated flow volumes reported in
the WSP 2022a report was requested of WSP staff. Through the submission of additional information,
WSP explained they took over the responsibility of the groundwater monitoring program of the quarry in
2010 and that the flow meters were all upgraded and a significant decrease in discharge volumes was
observed after the new, calibrated flow meter was installed at the quarry sump. Therefore, this issue is
resolved.

Acknowledged.

3. Groundwater Modelling of the Potential Dewatering Impacts in the Vicinity of the Law Quarry -
Groundwater model simulations were presented by WSP on the potential future impacts of (i) the Law
Quarry (Figure 11, Predicted Drawdown in Deeper Bedrock Units) and (ii) the combined potential
impacts of the Law Quarry, and the neighbouring Reeb Quarry (Appendix H, Figure H-11, Cumulative
Impacts at Full Quarry Development — Deeper Bedrock Units), at full quarry or quarries development.

Clarification was provided by WSP in both plan view and cross-section simulation drawings indicating
the drawdown of groundwater in private wells in the immediate vicinity of the quarry or quarries may
require contingencies of deepening the private wells at the expense of the licensee.

These drawings are to be part of the revised Level 2 report. Potential water well interference from
quarry dewatering is described in Section 4.3 Well Interference Mitigation Plan. This issue is resolved
once the report has been updated as described above.

We have created model Appendix H Figure H-9A and Figure H-11A which show the model predicted
groundwater contours for the Law Quarry west extension at full development, and the cumulative full
development at Law and phase 1 of the Reeb Quarry. As noted in these figures, there are no groundwater
contours within the quarry footprints because of the presence of the deeper dewatering sump. On Figure H-
11A, there are a few contours in the southern portion of the existing quarry because the Reeb quarry sump
is slightly lower in elevation (i.e., the Reeb quarry sump will underdrain the Law quarry sump at full
development). The predicted drawdown shown in Figures H-9 and H-11 varies within the Law Quarry west
extension footprint because the baseline water table is sloped (higher at the southwestern corner than the
northeastern corner), as shown in Figure H-8 contours. In both cases, an upward gradient to the quarry will
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be present at full development. The baseline and predicted deep aquifer water tables are also shown in
section view in Figure H-9B and H-11B.

These additional figures have been included in the Supplemental Report.

NPCA Comments

4. The sump discharge of the new quarry will be directed to the existing sump discharge into Eagle Marsh
Drain. Section 3.1.2.1 indicates that an evaluation of the flow capacity of the Eagle Marsh Drain was
undertaken in 2008 to support the Reeb Quarry application and that sufficient capacity existing in the
watercourse. The NPCA requests that this supporting documentation be provided for our review as the
flows from the new quarry into the Eagle Marsh drain are expected to increase by 10,800 m3/day.

The Water Management Report completed by C.C. Tatham & Associates Ltd. (2008) includes an evaluation of the
flow capacity within Eagle Marsh Drain (EMD). A scanned PDF copy of the report will be provided to NPCA
electronically.

We note that the total flow increase to EMD is not 10,800 m3/day. As stated on in Section 3.1.2.1 (page 31) of the
Water Report, the baseline data for the existing quarry discharge in the spring averages approximately

8,000 m3/day. The proposed quarry Extension would increase this discharge by 35%, to 10,800 m3/day.
Therefore, the additional discharge to EMD above baseline conditions is predicted to be 2,800 m3/day during
spring conditions.

It is important to note that the existing sump pump and the discharge rate will not be altered once excavation of
the Extension lands proceeds; therefore, the current instantaneous discharge flow rate to EMD will not change.
Rather, the pump will be run for longer periods to account for the increased groundwater inflows and increased
incident precipitation due to the larger quarry footprint.

5. There is a proposed surface water monitoring program in the Eagle Marsh Drain but no contingency plan
is provided if the parameters that are being monitored are exceeded. Exceedance thresholds should be
provided and a contingency plan should be in place.

We note that Waterford submitted a pre-consultation letter to the Ministry of the Environment, Conservation and
Parks (MECP) regarding an Environmental Compliance Approval for Industrial Sewage Works (ECA) for the
existing quarry discharge in December 2020. To date, the MECP has not provided a response to the pre-
consultation letter or additional follow-up requests from Waterford.

The MECP Technical Support Section (TSS) recently provided comments on the Water Report, in which they
indicate that standard effluent criteria for ECAs related to quarry discharge include TSS (25 mg/L), oil and grease
(15 mg/L) and pH (between 6.0 and 9.0). In addition, the MECP suggested that criteria be adopted for
undissociated hydrogen sulphide based on the quarry discharge results to date. The Provincial Water Quality
Objective (PWQO) for undissociated hydrogen sulphide is 0.002 mg/L.

The MECP noted that elevated concentrations of boron above the PWQO (0.2 mg/L) are observed in the quarry
discharge; however, concentrations are below the Canadian Water Quality Guideline for the Protection of Aquatic
Life (CWQG) of 1.5 mg/L. The MECP noted that “as the CWQG is a more recently developed guideline value it is
acceptable to use the CWQG for boron in place of the PWQO”. Therefore, analysis for boron will continue to be
included in the annual monitoring program; however, we do not believe an ECA effluent criterion for boron is
warranted.
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The proposed effluent criteria for the ECA are noted in the table below. A contingency plan for criteria
exceedance is shown on attached Figure 1.

Parameter Proposed Effluent Criteria

PH (pH units) 6.0-9.0

TSS 25

Hydrogen Sulphide

(undissociated) 0.002

Total Oil and Grease 15

Notes: Effluent criteria in mg/L unless otherwise noted.

6. The surface water monitoring program should include erosion monitoring and a contingency plan.

As previously stated in our response to comment 4, the existing sump pump and the discharge rate will not be
altered once excavation of the Extension lands proceeds; therefore, the current instantaneous discharge flow rate
to EMD will not change. The existing sump (which includes a sediment forebay to prevent erosion and minimize
downstream sedimentation) has operated in the current configuration for decades with no known issues.
Nevertheless, we propose that the monitoring program for the ECA compliance should include annual inspection
of the sediment forebay and discharge channel. The results of the erosion monitoring will be included in the
annual monitoring report. Should unacceptable erosion be observed, repairs or modifications to the sediment
forebay and / or improvements to the discharge channel will be completed in a timely fashion. This process has
informally been undertaken at the Site for many years.

7. The quarry proposes to stop all dewatering discharge during rainfall events greater than 25mm in order
to prevent downstream flooding. The NPCA is supportive of this. In addition to events greater than
25mm precipitation events, perhaps quarry discharge operations should cease when the flood gate is
closed due to high Lake Erie water levels or storm surges. If this is unrealistic, we understand that
pumps at the Eagle Marsh flood gate operate if necessary when the gate is closed, an assessment
should be done to determine if the capacity of these pumps are able to handle the increased discharge
from quarry operations.

Again, we note that the existing sump configuration will not be altered once excavation of the Extension lands

proceeds; therefore, the current instantaneous discharge flow rate to EMD will not change. The existing sump
has been operated in the current configuration for decades with no known issues. We do not believe that it is

practical or necessary to coordinate quarry discharge to the flood gate operations.

The Water Management Report (C.C. Tatham & Associates Ltd., 2008), Section 2.0, page 2, notes that when the
flood gates are closed, the City of Port Colborne operates the pumps at a maximum rate of 61,500 L/min
(88,560 m3/day).

8. Section 4.1 indicates that well nest MW4 and monitoring wells GLL-7 and GLL-8 are within the zone of
extraction and will eventually have to be removed. The NPCA would recommend that new wells be
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drilled as early as possible prior to decommissioning in order to obtain robust baseline data sets for
these new wells.

As shown in Figure 2 of the Water Report, monitoring wells GLL-7 and GLL-8 are situated within the central
portion of the proposed extraction area. Their main function was to assess pumping tests for quarry licencing and
bedrock resource and were not designed to act as perimeter sentry wells. The western limit of the proposed Law
Quarry extension already includes three (3) monitoring well nests (MW6, MW9 and MW10), while the southern
limit of the extension includes an additional two (2) well nests (MW4 and MW12). Therefore the existing
monitoring well coverage of the proposed Extension lands is sufficient for groundwater monitoring and no further
monitoring well nests are required.

9. The NPCA has no issues or comments with the assessment of the hydrogeological regime.

Acknowledged.

MTO Comments

10.1t is noted that there will be 35% increase in flow to Eagle Marsh Municipal Drain as a result of Quarry
expansion. This could impact drainage along Highway 3 ditches and cross culverts.

The proponent should provide more details including calculations and plans that Highway 3 drainage will
not be impacted.

As noted in the Water Management Report (C.C. Tatham & Associates Ltd., 2008), Section 2.2, page 3, the
conveyance capacity of the EMD culvert under Highway 3 is 3.0 m3/s. As noted in Appendix D of the Law Quarry
2021 Annual Permit to Take Water Monitoring Report (WSP, March 2022), the existing sump discharges at an
average rate of approximately 12,600 L/min (0.21 m?3/s), which is equivalent to 7% of the conveyance capacity of
the culvert. The existing sump configuration (i.e., the pump and the discharge rate) will not be altered once
excavation of the Extension lands proceeds; therefore, the current instantaneous discharge flow rate to EMD will
not change.

11.The MTO doesn't allow any increase in flow for 5, 10, 25, 50 and 100 year storm events to its drainage
system. One of the proposed outlets is Eagle Marsh Drain. Please indicate all outlets on mosaics along
with drainage boundaries and major flow directions.

We can confirm that the quarry discharge flow will not increase from current conditions. The existing quarry
discharge configuration, subcatchment areas and flow directions are shown in plan view on attached Figure 2.

12.Please indicate a 14m setback from MTO right-of-way on all Site Plan drawings.

We interpret this comment to indicate that the 14m setback is to be shown on the ARA Site Plans, rather than the
figures included in the Water Report.
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CLOSURE

We trust that these responses and supporting information are sufficient for your needs. Please contact us if there
are any further questions.

Yours truly,
WSP Canada Inc.

Xow 3, patuis Leigh Desis

Kevin Fitzpatrick, P.Eng. Leigh Davis, M.A.Sc., P.Eng.
Senior Project Engineer, Earth & Environment Project Engineer, Earth & Environment

Attachments:  WSP Canada Inc., April 2023. Proposed Law Quarry Extension Supplemental Level 1 and 2 Water
Study Report, prepared for Waterford Sand & Gravel Ltd.
C.C. Tatham & Associates Ltd., January 2008. Township of Wainfleet, Reeb Quarry Water
Management Report, prepared for M.A.Q. Aggregates, Inc.
Figure 1 — Proposed Quarry Discharge Trigger Mechanism and Contingency Plan
Figure 2 — Quarry Discharge Configuration
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Suite 600
55 King Street

St. Catharines, ON, Canada L2R 3H5

T: +1 905 687-1771
F: +1 905 687-1773
wsp.com

April 18, 2023

Mr. Ed Lamb

Waterford Sand & Gravel Ltd.
70 Ewart Avenue, R. R. #8
Brantford, ON N3T 5M1

Re: Supplemental Level 1 and 2 Water Study Report
Proposed Law Quarry Extension
WSP Project No. 111-53023-11

Dear Mr. Lamb:

We are pleased to provide this Supplemental Level 1 and 2 Water Study Report
(Supplemental Report) for the proposed Law Quarry Extension aggregate licence
application by Waterford Sand & Gravel Ltd. (Waterford).

The initial Level 1 and 2 Water Study Report (Water Report) prepared by WSP Canada
Inc. (March 2022) was submitted as part of the ARA Licence Application package in June
2022. Comments related to the Water Report were provided by the Joint Agency Review
Team (JART) in their correspondence dated January 13, 2023.

The purpose of this Supplemental Report is to address comments provided by the JART
peer review consultant (Terra-Dynamics Consulting Inc.). Two (2) modifications to the
Water Report are noted below and are applicable to the original report (appended to this
technical memorandum).

Modified Executive Summary

The wording in the Water Report Executive Summary, page iv, second paragraph, line 1
should be revised to read as follows:

“In general, the results of the hydraulic testing suggest that bedrock of the Salina
Formation and Oatka Member of the Bertie Formation (i.e., the deep aquifer), located
below the quarry extraction depth, are the most conductive units in the vicinity of the Site,
likely as a result of enhanced weathering in these units.”
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Additional Model Report (Appendix H) Figures

Model report (Appendix H) Figure H-9A and Figure H-11A have been created to show the model
predicted groundwater contours for the Law Quarry west extension at full development, and the cumulative
full development at Law Quarry and phase 1 of the Reeb Quarry and are appended to this technical
memorandum. As noted in these figures, there are no groundwater contours within the quarry footprints
because of the sump elevation. On Figure H-11A, there are a few contours in the southern portion of the
existing quarry because the Reeb quarry sump is slightly lower in elevation (i.e., the Reeb quarry sump will
underdrain the Law quarry sump at full development). The predicted drawdown shown in Figures H-9 and
H-11 varies within the Law Quarry west extension footprint because the baseline water table is sloped
(higher at the southwestern corner than the northeastern corner), as shown in Figure H-8 contours. In both
cases, there will still be an upward gradient to the quarry at full development. The baseline and predicted
deep aquifer water tables are also shown in section view in Figure H-9B and H-11B (appended).

CLOSURE

We trust that this Supplemental Report is sufficient for your needs. Please contact us if there are any further
questions.

Yours truly,
WSP Canada Inc.

Xow S petait Leish Duuis

Kevin Fitzpatrick, P.Eng. Leigh Davis, M.A.Sc., P.Eng.
Senior Project Engineer, Earth & Environment Project Engineer, Earth & Environment

Attachments: WSP Canada Inc., March 2022. Law Quarry Extension Level 1 and 2 Water Study Report, prepared for
Waterford Sand & Gravel Ltd.
Figure H-9A — Predicted Groundwater Contours at Full Quarry Development — Deeper Bedrock Units
Figure H-9B — Cross Section A-A’
Figure H-11A — Cumulative Impacts at Full Quarry Development — Deeper Bedrock Units
Figure H-11B - Cross Section C-C’
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1 INTRODUCTION

C.C. Tatham and Associates, Ltd (CCTA) is retained by M.A.Q. Aggregates, Inc. (MAQ) to prepare water
management reports to support applications for Certificate of Approvals (CoA) in accordance with Section
53 of the Ontario Water Resources Act (OWRA). Previously, this work was completed subsequent to
Aggregate Resources Act (ARA) licencing. For the Reeb Quarry, MAQ has retained CCTA to prepare a
water management report to address the plan proposed for surface discharge, in support of the ARA
licence.

1.1 BACKGROUND

The subject site consists of 96.8 ha of undeveloped land bound to the north by Highway 3, to the east and
west by Cement Plant Road and Quarrie Road respectively and to the south by a former rail berm. The
legal description of the site is Part of Lots 2, 3, 4 and 5, Concession 1 in the Township of Wainfleet. The
site is bisected by Bessey Road which runs north/south from Highway 3. Of the total site area, 70 ha is
proposed fo be licensed with 51.2 ha intended for extraction and 18.8 ha surrounding the Eagle Marsh
Drain (EMD) to remain undisturbed. An Existing Features Plan and Operations Plan (Amended January
31, 2008) have been prepared by Azimuth Environmental Consulting (Azimuth) for the site to accompany
the ARA license application.

An initial Water Management Strategy presented in the Azimuth report “Level 2 Hydrogeological
Assessment: Reeb Quarry” (2005) recommended that surface runoff from the quarry and groundwater
inflow to the quarry floor be discharged to the Eagle Marsh Drain. An alternate solution to construct a
forcemain that would convey discharge from the site directly to Lake Erie was also considered, but this
proposal was rejected by the Township. In response, a Water Management Strategy was completed by
Azimuth in September, 2007 which detailed a plan to store the water generated on the site either from
runoff or quarry operations in a storage pond and release it at a controlled rate during the summer
months. The following report has advanced the results of these past studies through additional analysis
and the water management plan has been revised and presented herein to reflect the latest results. This
report replaces a&gr_evious surface water management work and reports for the proposed Reeb Quarry.

1.2 OBJECTIVES

The primary objective of this report is to demonstrate that the water to be discharged from the proposed
quarry will not adversely impact the EMD and local water resources. This will be accomplished by
evaluating the effect of the land use changes from the quarry operation on the local drainage conditions
and, where necessary, provide solutions to mitigate any adverse impacts. The water management plan
will address the following requirements:

Determine existing runoff conditions from the site

Establish the limiting capacity of the site outlet (EMD)

Prepare annual water balance calculations to determine potential water surplus from the site and
required storage volumes

Determine required allowable discharge rates and storage volumes for varying quarry operation
conditions

Prepare an overall water management plan that complies with the appropriate technical
guidelines and the Operations Plan for the site.

2  EXISTING DRAINAGE CONDITIONS

The site is currently covered by a mixture of agricultural land, pasture and forested area. Site soils are
predominantly clay with areas of loam overlying bedrock. Surface water drains overland at slopes of less
than 1% to the EMD, which runs through the property, just east of the proposed limit of the extraction, and
flows from north to south. Bessey Road bisects the site and a 300 mm diameter cross culvert allows
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surface flow to drain from the west half of the site across Bessey Road to ée east via an intermittent
drainage course that outlets to the EMD. It is noted that this 300mm dia. CSP is currently partially
blocked and has limited conveyance capacity resulting in drainage ponding periodically on the fields on Liner
the west side of Bessey Road during significant melt/rainfall events. The EMD enters the site_after

crossing Highway 3 via a 3750 x 1600 pipe arch culvert and exits the site at the rail berm vig2-1450 mm> 5,(
diameter culverts. Directly downstream of the rail berm is a iocal feature known as the Clay Pits, a small

lake system that was created from previous clay excavation in the area.

The EMD flows south and then turns east, where it crosses Cement Plant Road and ultimately reaches
Lake Erie. The total drainage area to the EMD outlet is 1,084 ha, with 483 ha of area contributing to the
drain upstream of the Reeb property. Included in the area upstream of the Reeb site is a 136 ha quarry
operated by the Hard Rock Paving Company known as the Law Quarry. The full extent of the EMD and
its catchment areas is shown in the Existing Conditions Drainage Plan (Drawing DP-1) which is appended
to the report.

Also of note in the existing system, a flood gate was installed at the downstream end of the EMD in 1977
by the City of Port Colborne. The purpose of the flood gate is to protect against storm surges on Lake
Erie in excess of 175.2 m in the summer months and 175.0 in the fall, which have been known to cause
historical flooding problems in the EMD due to backwater effects. When the flood gate is closed flow from
thg EMD is pumped over the flood gate to Lake Erie at a reported maximum rate of 61,500 L/min (1.02
m°/s).

2.1 HYDROLOGY

Existing condition peak flow rates for the EMD system were calculated using the OTTHYMO hydrologic
model, with IDF data for St. Catharines distributed as a 4-hour Chicago storm. The catchments were
modelled as rural due to the low overall imperviousness of each catchments area. Land cover, soil type
and slope were used as basic inputs to generate model parameters such as Curve Number, time to peak
and initial abstractions. Runoff prediction from the Law Quarry site differs from other catchments as
surface flow generated on the site is controlled and discharged by pump at a maximum rate of 10,000
L/min (0.17 ms) 365 days per year and was modelled accordingly. _ — 3 /
= 5z256m ™ Y-

The event based flow results are summarized in the following Table 2.1 and model input parameters and
detailed results are included in Appendix A. The hydrologic analysis was carried out with two purposes in
mind. The first purpose was to use the values as a point of comparison for flow leaving the Reeb site
under the proposed development condition and the second was to provide an input to the hydraulic model

to-assist in determining the capacity of the EMD. With these basic purposes in mind, any basin or
wetland area storage Wﬁéﬁ%ﬁﬁﬁwﬂmﬂeam of the site (Clay Pits, Cement Plant Lakes) was
not considered. As the flow rates downstream of the site are used only for the capacity analysis the
higher predicted flow rate is more conservative in this case and considered acceptable. This method of

analysis is typical when predicting potential flood flows for a drainage system. With the collection of
monitoring data which is now occurring on the system, calibration of these fiow estimates can also occur.
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Table 2.1
Existing Condition Flow Summary:

Flow Contribution | Upstream End of | Downstream End | @ Cement Plant @ Lake Erie

Storm from Reeb Site Reeb Site of Reeb Site Road {(Node 307)
Event (Catchment 103) {Node 301) {Node 304} (Node 306) m¥s

m*/s m’/s m'/s m’is

2-year 047 1.78 2.42 3.29 397
5-year 0.68 2.46 3.38 4.61 5.55
10-year 0.88 3.05 420 5.74 6.90
25-year 1.14 3.97 5.49 7.54 8.94
50-year 1.37 4.71 6.52 8.97 10.74
100-year 1.62 5.54 7.69 10.60 12.68

2.2 HYDRAULICS

The capacity of the EMD had not previously been determined through hydraulic analysis so a preliminary
HEC-RAS hydraulic backwater model was set up to assess the EMD conveyance capacity. Survey data
gathered by CCTA on December 27, 2007 was used to create the model cross sections, which include
channel and overbank geometry and culvert crossing data. Design storm flow data generated by the
OTTHMYQO hydrologic model was then applied to evaluate channel capacity. The water level at Lake
Erie, based on Water Survey of Canada water level for data for Lake Erie at Port Colborne, was used as

a starting water surface elevation for the analysis. The mean water Jevel during the highest month of the
year (July) for the duration of the dataset (1911-2008), which is was applied for the initial run.
Higher downstream starting water levels were also considered g analysis up to the storm surge

elevation of 175.2 m that triggers the closure of the flood gate. Details of this sensitivity analysis are
included in Appendix B. Basically the analysis confirms that good channel capacity is available until a
downstream Lake Erie water elevation of 175.0 — 175.2 is reached. After which time, it was found that
the EMD banks are at or just below the 175.2 m elevation in the vicinity of Cement Plant Road through to
the Clay Pits area and the EMD channel does not have conveyance capacity in this instance and the
flood gates are enacted and water is pumped over the fiood gate at 1.02 m¥s. This condition does not
occur on a sustained basis and is usually just a result of storm events that create the right wind/wave set-
up condition.

The HEC-RAS model produces water surface elevations for each flow rate that is specified. Based on
this information, it was possible to approximate the capacity of each section of the EMD by selecting the
design storm that produced a water surface elevation closest to the top of bank of the channel section. It
was determined that the limiting capacity of the EMD is approximatel under regular backwater
(Lake Erie water level) conditions and occurs at the downstream end of The Reeb site at the rail line
crossing. A summary of the HEC-RAS results is provided below in Table 2.2 and detailed model results
are included in Appendix B.

Table 2.2
Eagle Marsh Drain Conveyance Capacity Summary
Location Conveyan%e Capacity
(m’/s) ~
Hwy 3 @ upstream end of Site 3.0 : ‘k\’\‘ 5 \-) l\ ‘QL
Rail Crossing Downstream End of 2.1 —_ =
Site
Cement Plant Road 9.1
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In February 2005, Azimuth began collecting water level data in the EMD in the vicinity of the site using
two continuous levef loggers. One logger was installed at the Highway 3 crossing at the upstream end of
the site and the second at the rail crossing at the downstream end of the site. In November, 2007 a third
logger was installed at the Cement Plant Road crossing. The data collected to date provides useful
information on the flow regimes observed in the system and can be used going forward to calibrate the
models and fine tune the water management plan. A summary of this data is included in Appendix D.

23 PROPOSEDDISCHARGEREGIME - ., 1.4/ "

Based on the above analysis an allowable dischargé rate was developed for the site. Given the Reeb site
area to be quarried accounts for roughly 10.5% of'the drainage area of the EMD at the downstream iimit
of the site and contributes approximately (12% of the flow during a 2 year storm event an allowable
discharge rate to the EMD in the order of 10-12% of the threshold capacity of 2.1 m*s was selected as a
value that could easily be accommodated by the EMD under regular flow conditions. On this basis the
value of 0.235 m®s (~14,000 L/min) was considered a maximum discharge rate for the quarry that could
be adjusted based on quarry phasing and preceding EMD conditions (either precipitation/melt events or
high Lake Erie water levels).

Considering the maximum continuous existing discharge from the Law Quarry is 0.167 m®/s and the fact
that under a worst case downstream water level conditions the maximum flow that can be discharged
over the flood gate at Lake Erie is 1.02 m®/s, half of the maximum allowable discharge of 0.235 m¥s, or
0.115 m%s, has been chosen as the Phase 1A release rate from the quarry as follows:

» For the months with lower than average runoff (June, July, August, December, January, February) we
are proposing a release rate from the quarry at 0.115 ms (7,000 L/min).

e For the months with the higher runoff potential (September, October, November, March, April, May)
we are proposing to reduce this discharge release rate amount to 0.058 m?®s (3,500 L/min}.

« To be conservative in determining our required site storage volume, our water balance analysis will
assume that no discharge will occur during precipitation/melt days or on the day following a
precipitation or melt day.

+ The release rate can be increased to 0.23 m®/s depending on verification from monitoring that would
occur through Phase 1.

To confirm the suitability of the above noted release rates and required on-site storage volumes to
accommodate these release rates a water balance was generated for the site. The following Section 3.0
presents the results of this water balance in detail.

3 WATER BALANCE

A water balance model was developed to quantify the water surpius that will be generated by the Reeb
Quarry and determine the required on-site storage volumes to ensure water is released from the site in a
manner that will not adversely affect the EMD.

The water balance was set up to calculate daily water surplus depths across the site using daily climate
data from Environment Canada for the Port Colborne meteorological station for the time period between
1965 and 2006. The climate data used in the water balance calculations were mean daily temperature,
rainfall depth and snowfall depth.

The basic equations used in the analysis are as follows:

Surface Water Surplus/Deficit (mm) = Rainfall + Snowmeit — Evaporation - Infiltration
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Storage Volume (m®) = (Surface Water Surplus/Deficit + Groundwater Inflow - Allowable Release) x
Quarry Area

As can be described with the following definitions:
Rainfall (mm}: Precipitation that was recorded to fall as rain.

Snowmelt {mm): Precipitation that falls as snow and meits at a rate increasing with
temperature per the U.S. Army Corps of Engineers relationship (i.e.
depth (mm/day) = 1.54 ((Tx1.8)+8) where T is average daily
temperature in °C.

Evaporation (mm); Daily evaporation rates estimated using the Hamon equation and
cross-checked with documented monthly and annual values.

Infiltration (mm): Precipitation that is lost due to infiltration. Note for this analysis it
has been conservatively assumed that infiltration losses are zero.

Storage Volume (m?3): Cumulative storage required on-site for given quarried area.

Surface Water Surplus/Deficit (mm): Total water generated in the system of rainfall and snowmelt less
losses due to evaporation.

Groundwater Inflow (m%/yr): Quarry operations will generate a surplus of groundwater. Azimuth
have quantified this value for normal quarry operations for the Phase
1A development at 257,000 m¥year and for the ultimate
development at 640,000 m®year. It was conservatively assumed
that the groundwater influx would occur at the maximum rate
throughout the lifespan of the quarry and that this volume was evenly
divided over the year. Azimuth has also provided values for
groundwater influx based on high or worst case groundwater inflow
conditions at 804,140 m*year for Phase1A and 2,000,000 m®year
for the ultimate condition. These worst case inflow values will also
be considered in the analysis.

Quarried Area (Ha): Area of the quarry operation. For this analysis 17 Ha for Phase 1A
and 51.8 Ha for Phase 2 (uitimate condition).

Allowable Release {L/min}): The allowable release rate from the storage pond as described in
Section 2.3 at 7,000 L/min for summer/winter and 3,500 L/min for
spring/fall.  No release was allowed on days when rainfall or
snowmelt had occurred or the day after rainfall/snhowmelt. The
allowable release rate was assumed to ocecur at the peak rate on a
constant basis for 24-hours. For the ultimate condition with the high
or worst case groundwater condition, the release rate was increased
to the maximum of 14,000L/min in summer/winter and 7,000 L/min
for spring/fall.

This analysis was run on a daily basis with atmospheric data from 1965 until 2006. The required storage
volume was analyzed and the maximum daily storage volume that occurred over the 41 year water
balance calculation period was documented. The maximum event based storage volume calculated
using the runoff from the 100-year (Regulatory) storm event from the site was added to the water balance
based storage volume to allow for the highly improbable event that the Regulatory storm were to occur
when the storage volume in the pond was at its maximum. Table 3.1 summarizes the results of the water
balance analysis, while detailed results are provided in Appendix C. Graphs depicting maximum,
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minimum and average annual storage volume requirements are also attached in Appendix C to show the
volumes as they accumulate/dissipate throughout the year.

Table 3.1
Maximum Required Pond Storage Volume
Required On-site Maximum Storage Volume
Predicted from Water Balance Analysis (m"*)
Phase
Regular Groundwater Maximum (Worst Case}
Inflow Groundwater Inflow

1A 48,337 176,438
2 324,876 739,835*

» worst case groundwater condition with the ultimate development has assumed a higher discharge raie of 7,000
L/min during spring and fall and 14,000 L/min in summer/winter.

4 PROPOSED SITE DEVELOPMENT

The Reeb Quarry is proposed fo extract aggregate in several phases over a period of 30 years. Phase 1
is located on the west portion of the site (west of Bessey Road) and extraction will begin in Phase 1A
located at the north east corner, and will proceed west to the extraction boundary and then south to
Phase 1B. Phase 1 covers 32 ha of the total extraction area of 51.2 ha with Phase 1A consisting of 17 ha
that is scheduled to be extracted over a period of approximately 10 years. When Phase 1 is complete,
extraction will begin in Phase 2, starting in Phase 2A to the south then moving northerly to Phase 2B.
The phase limits and direction and depth of excavation are shown on the Operations Plan attached with
this report.

The existing culvert at Bessey Road will be replaced with a 750 mm diameter culvert (or equivalent) to
prevent overtopping of Bessey Road as flows are conveyed from Phase 1 to Phase 2 and on to the EMD.
The culvert has a capacity of approximately 0.8 m*s and will convey the flow from the 10-year storm
event on the Phase 1 lands without overtopping the road. This replacement work wouid be completed in
conjunction with the road widening that is to occur on Bessey Road to construct the entrances to the

quarry.

As development of the quarry progresses through the defined phases, undisturbed areas will continue to
drain overland to the EMD per existing conditions, whereas all runoff from the active portions of the
quarry will be contained on site and discharged in a controlled manner as proposed.

The proposed strategy for water management is to construct a storage pond in the Phase 1B area that
will be used to appropriately control and release water for the Phase 1A quarry operation. Once quarry
operations evolve into Phase 1B and Phase 2 the existing quarried area (Phase 1A) will be used for
storage when Phase 1 has been completely extracted and operations have proceeded to Phase 2, the
entire Phase 1 area can be utilized for storage. The following sections summarize the technicai analysis
completed to assist in sizing the necessary storage volumes required for these development scenarios.

5 WATER MANAGEMENT PLAN

The following water management plan provides an actionable approach for control of water generated on
site, considering the results of the analysis presented above.
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Quantity Control

As determined in the water balance analysis, a storage volume of 48,337 m® is required for Phase 1A.
based on the highest year in the last 40 years of recorded data. Also from the hydrologic modeling we
have confirmed the volume of water that would be generated from the site during a 100 year storm event
would be 11,924 m’, based on a rainfall depth of 70.14 mm. This volume represents a conservative
buffer that could be incorporated into the pond design to aliow for a freeboard should an extreme storm
event happen during the peak storage time calculated. This results in a total storage volume of 60,300 m®
as required for the Phase 1A operation under normal groundwater flow conditions. To meet this
requirement, a pond (or ponds) will be constructed to detain surface runoff from the site until it can be
appropriately discharged. As a result, Pond 1 will be constructed at existing ground level prior to the
commencement of Phase 1A and will be sized to provide water control for the 17 ha Phase 1A
development. Future Phases can be serviced by a pond {(or ponds) constructed in the quarry floor.

For Phase 1A, all runoff from the disturbed areas of the quarry will be routed overland and collected on
site in an identified sump area. Flows to the sump area will be pumped to the pond where they will be
detained until release is allowed as described in Section 2.3. We suggest that to start, the determination
of whether discharge can occur could be set by using the monitoring device in the EMD at the
downstream end of the site. From the data collected to date we suggest a water elevation of 175.15 at
this location could be used as the initial trigger value for release. If water levels at this location are above
175.15 no discharge should occur. If water levels are below 175.15 discharge can occur as prescribed in
Section 2.3. This value should be reviewed as more monitoring data is collected. The maximum pump
rate from the site for Phase 1A is 7,000 L/min. This pump rate should also be reviewed as quarry
operations proceed based on monitoring results.

For the Phase 2 development the storage can be provided in the Phase 1 quarry floor and the same
water management strategy as it relates to discharge to the EMD should continue. The Phase 2 storage
volume determined by the water balance analysis is 324,876 m® and the 100-year volume generated on-
site is 35,912 m>. The total storage required for the ultimate condition that results is 361,000 m®. We
note that we would expect that the on-going monitoring will confirm that the discharge rates could be
increased for the future phases to 7,000 L./min and 14,000 L/min for the various seasons which would
reduce this total storage volume.

Quality Control

The storage pond will also serve as a settling pond to meet water quality control criteria for the site. The
pond will provide an active storage volume sufficient to detain the runoff from the 25-mm storm from the
fully developed site for a minimum of 24-hours, assuming 100% site imperviousness and a corresponding
runoff depth of 25-mm. The required storage volume for Phase 1A is 4250 m®, based on the contributing
area of 17 ha. Water quality storage volumes for all Phases are presented in Table 5.1 below:

Table 5.1
Water Quality Storage Volumes
Phase Required Water Quality Storage Volume (m?)
1A 4250
2 12,800

The volumes provided in the proposed pond more than adequately cover the volumes stipulated as being
required in the above table.
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6 CONCLUSIONS AND RECOMMENDATIONS

This water management plan has been conceived to address water quality and quantity control
requirements for a proposed Reeb Quarry operation. Currently, runoff from the site drains to the Eagle
Marsh Drain. As development of the quarry proceeds, undisturbed areas will continue to drain as per
existing conditions, while all runoff from the active portions of the quarry will be contained on site and then
released in a controlled manner. The quarry development has been phased, with the first Phase 1A of 17
ha to occur over the first 10 years of operation.

The capacity of the Eagle Marsh Drain, which was previously unknown, was assessed using the HEC-
RAS hydraulic model. The limiting capacity of the drain was found to occur at the downstream end of the
subject site, and corresponds approximately to the 2-year storm flow rate of 2.10 m*s. The existing
condition event based flow rates were determined using the OTTHYMO hydrologic model. Based on
comparison of existing and proposed flows, it was found that a maximum release rate of 14,000 L/min
(0.23 m*/s) would ensure that no adverse impact to the Drain would occur from the total release rate from
the site under its ultimate development condition.

A water balance analysis was carried out to determine the required storage volume to contain surface
water surplus and groundwater inflow to the site, based on allowable discharge timing. The calculated
storage volume required for Phase 1A is 60,300 m® which also includes an allowance to store the site
runoff from the 1:100 year storm.

A storage pond is proposed to provide appropriate water quantity control for the Phase 1A site. In

addition, the pond will serve to meet water quality control needs for t =6HenQrimarily through the
reduction of suspended solids before discharging surface water to the elvmg Wé‘te rse. The pond

provides adequate storage to detain runoff from the water quallty esigp- SO inimum of 24-
hours. ¢ y g } C

All of which is respectfully submitted, JoiaiLEY

C.C. TATHAM & ASSOCIATES LTD. “-:a l&;i/" 7

Amanda Kellett, B.Sc.Eng. Dan J. Hurley, P. Eng.
ALK:DJH:rlh
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APPENDIX A: EXISTING CONDITIONS HYDROLOGIC MODEL
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Existing Conditions OTTHYMO Model Schematic

Hard Rock Cuarmy
Fr——y Qp =0.17

u. o2 (max pump rate} : Reeb site
101 | P10 remain as is
=
/3!} 401 Reeb Site
to be developed
301 103
1
304 L]
104
<
T —
306 - 105
305
A

307



Area#. 11 Area= 343.00 ha
Group iha} | Porcont Area % $ cH Ares % ] oH__|
We [ Cia [ 20580 | 0. : 700 | 7208 | 350w 840 7203 B0 |_wan |z
FI [ WW#ML_@"‘JV A PR 34.30 B 4803 350m | 10 AR0F [T
Aw. = 250% Aw = 350% A= 35.0%
Total Avig. = 100.0%
Tolnl Acas = 3,00 Avg.=  TRS
¥ : {Branaty-Willlsma Method}
~suggesied 1o ae when rundlf coslTiciand ia greater than or equal to 0.40
Path = Watercourse
Lend Cover Valugs
Hmax {m) - 189.2
Impenious = 2 mm
Hrmin (m} - 1762
Pervious
L (m) = 3180 Lawns S mm
Pasture 8 mm
Slope = 4% Forest 10 mm
Cuitivated 7 mm
Time of conc. ] #2081 min
Tims of cone. L] 202 hoe A= [Forestx 10mmp+{Pasture x Emm+{k x 2mmp{Cultivated x Tmm}
Tima to peak - 23 ofte W= 7.85 mm
Time o pesk ] 1. hours
‘L Time of Con % SESEA T g
et AHE _ {SCS Upland Mathod) a u SRR T [Mrport Methiad) - AR AR
=wggesied to use when runolf coslficlent s less than 0.40
Path - Watercourse Path - Watercourss
Himax {m) - 168.2 Hmax (m}) = 180.2
Hmin (m}) = 178.2 Hmin {m) = 170.2
L im} = 31800 L {m) - 3800
Slops = Q4% Slopa - 0.4%
Woodland  Pastwe  impenious Cutliveted|
Velochym/s) = 010 .14 0.39 018
Clay
Tena of conc - 34481 min Pasture 0.0
Woodland o.08
Time of conc. = 574 his Impondous 0.40
Cuttivaled 022
Time to peak = 2Dolte
Runoff Coefficient = & 18
Tima 1o park - 3.83 hours
Tima of conc. " 22863 min
Time of conc. = 3.81 hes
Time lo peak - AHioflc
Time to paak - 2.54 houm

CCTA-105120-Resh CH To Values se 240172008
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REEB QUARRY
E No 1 3

Area= 136.00 ha

Path - Watercourgs
Hmax {m} - 189.0
Hemin (m}) ] 178.2
L (m) = 1800:0
Slope = 0.7%
Woodland Pssture  impervious Culthvated|
Valocit(mia) L .13 0.18 052 023
Time of conc. = $8.01 min
Time of conc. = 0.97 hrs
Time Lo peak = 2Rofic
Time lo paak = 084 hours

Aps 0.0% Avi= 1000% A=
Total Avp = 100.0%
Tetal Arwa = 130,00 Avg =
; {Bransby-Wittiams Methed) : iy
auggesied Lo ute when suncll coelficient is greater than or equal to 040
Path = Watercourse
Land Cover Valuas
Hmax{m) L] 189
fmperdous - 2 mm
Hmin {m) = 176.2
Pervious
L (m) ] 1800 Lawns 5 mm
Pasture 8 mm
Slope . 0.7% Foresl 10 mm
Cultivaled 7 mm
Time of cone - 4721 min
Time of conc - 112 fws W= [Forestx 10mm}+{Pasture x Bmmj+{impsrvious x 2mm)+{Cultvitad x 7Tmm
Time W peak = 2R olte A= 200 mm
Time ko peak - 075 hours

e
~[Akport Method)

=suggesiad (o use whan runolf costicient i less than 0.40

Path * Walsreourse
[Hmax {m} ] 189.0
Hiikn {m} . 1702
L (m) & 1800.0
Slope B 0.7%
Loam of SH
Loam
Pasiure 0.10
Woodland 008
impendous G40
Culthated 022
Runoll Coefficient - 0z
Time of cone. = 120.87 min
Time of cone. - 201 hns
Time 1o paak = 23oitc
Time 1o peak. = 1.34 hours

QCTAIDE 20Nl CH T Volups sy 740172008
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REEB QUARRY
FILE No 104035

Area=  70.00 ha

Time of Conc ngatlon_e_"'.-.»".'

"7 (BCS Uplend Mathod) e i
Path = ‘Watercourse
Hmax {m} = 1840
Hmin {m} = 1755
L (m) = 1160.0
Shope ] 07%

Woodland  Pasiurs  Impendous Cuitheled

Velachy{m/s) = 0.13 o189 .52 024
Time of conc, - 97.48 min
Tima of conc. = 162 hs
Tims to peak - 23oflc
Time: lo psak = 108 hours

9.24
i D 578 3 X . F X [EX]
250% Ay = 33.0% Ay s 20% Av. =
Total Avg. = #BEO%
Tl Ape = 5250 Avg.= 78.8
i Ut = F oo dai Wl 5 3 H
__ {Branaby-Wiliama Method) v
~sggested to use when renclf cosfTiciand is grealer than o squal 1o 0.40
Path = Watarcourse
Land Cover Valuns
Hmax fmn) - 184
Impervious L] 2 mm
Hmm im) = 175§
Pandous

L {m} - 180 Lawns 5 mm

Pasturg 8 mm
Slope ] 0% Fotesl 10 mm

Cultivaled T mm
Time of conc: . 47,35 min
Time of cone, - 079 hrs W= [Fores!x 10mmi+{Pasture x 8mmy+{imp: EZmmps{ x7mm]
Tane ko poak. . 23 ofte W 708 mm
Time to pasak - 053 hows

- ; ”0 o
~suggesied lo uae whon runolf caefficiont s losa than 0.40
Path = Walercoume
Himax{m) = 1840
Hmin {m} - 1755
Lim) - 1180.0
Skope = o7%
Loam or 5t
Loam

Pasture LA L]

Wt 008

Impervious G40
Cutthated 0z2
Runofl Cosfhciar - 0.05
Time f cose = 126.05 min
Timo of cos: = 2.15 hus

Time to peak ] 23 oflc
Tamias i poak - 143 hows

CCTAIQA I 20-Fasl CH Tp Vahost = 24012000
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REEB QUARRY

ILE No 1

53

Area=

172.00 ha

..;9.%22'....
— |00 | 155 |
We D 700 1032
5 D 700 612 L 1
CER- o) 80.0 361 0% 90 c.80 0% | 980 421 WEO% | 500 01,1
A = 20.0% L] 5.0% Avg.» 35.0%
Total Ava. = 100:0%
Tots! Asaa = 058 Avg.= 703
! E 2 : :' Py g ok e
(Bransby-Williams Method)
=augpesied (0 use whan runof! cosfficient is preater than of squal io 0 40
Path ® Watercourse
Land Cover Valuey
Hmax {m}) - 178.2
imporvious = 2 mm
Hmin{m) . 175
Penvous
Lim) - 2280 Lewns 5 mm
Pasture 8 mm
Slops - 0.14% Forest 10 mm
Cultivated T mm
Tima of parne. = 133.24 min
Time of cene. = 222 s W= {Fores! x 10Mm}+{Pasture x Gmmj+{Impendous x Zmmi*{Culhvated x Te=e=)
Time to pesk L] 2Rofle W= 705 min
Tima 0 paak - 148 Foun
f PR [¢]
{808 Upland Method 25! T (At Method) =
-suggested to use when runofl coatficient ks less than 0.40
Path - Walarcouss Path = Watercourso
Hmax{m) - 178.2 Hmax (m) = 176.2
Hmin{m) = 175.0 Hmin {m}) - 1750
L{m} = 22800 L (m} = 2280.0
Slops - 0.1% Slopa = 0.1%
Woodland Pasture Imparvious Cutiivated
Velochyms) - 0.08 0.08 2.23 Q.10 Loam or SBt
Loam
Time of conc - 427 11 min Pasture 0.10
Wocdland 0.08
Tima of conc = 712 hes imparvious .40
Culthvated 0.22
Time to peak = 2ol tc
Runcfl Cosfliclent - o.00
Time to peak . 4.15 hours
Tima of conc, = 328.13 min
Time of cone. - 547 h
Time lo peak = 23 oftc
Time to peak - 365 hours

COTA-10%4 20-Faat: CH Tp Velrss it 240172008
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REES QUARRY

Area= 19500 ha

By

s it
CH
1 .0 40.8
312 46125, 8 [ 7ai |
i [XTE D) ng | Tai
20.0% Avg.=  35.0%
Tolal Avg, » 100 0%
Toul Avma = 171.60 Avg. = B83
wmu-.mwwmnmm«wnow
Pathy Walsrcourse
Land Cover Yalues
Hmax (m) . 182
Impsrvious . 2 mm
Hmin {m) . 175
Pandous
L {m]} L] 3380 Lawns 5 mm
Pasture 8 mm
Slope L] 0.2% Forest 10 mm
Cultivaled 7 mm
Tima of cone = 150.88 min
Tima of conc. - 281 his A= [Farest x ¥0mm)+({Pasium x )+ {Imgp * 2mm} i x 7mm}
Tima o peak L] 2R ol 1A= 4.30 mm
Time to peak = 1.74 hours
Jime of Concentration === b g i
.. {9C8 Upiand Mathod} ~ sy e ;—'wl'm M—*{“‘ahmnrt A Method}
auggesiad o use mmﬂm [T Mn.cn
Path - WatereuTee Paih L] Watercourse
Hrmax (m) - %20 Hmax {m) - 820
Hmin {m} N 1760 Mmin {m) - 175.0
L {m) = 33000 L{m) o 3360.0
Slope L] 0.2% Siops = 0.2%
Pasture h
Valochy{mis) L] 007 010 oz28 0.12 Loam of
Sit Loam
Time of conc. = 597.40 min Pasture .16
'Woodland 0.08
Time of conc. - 9.06 hrs Impendous  0.40
Cultivaled 022
Time 10 peak = 23 ofic
Runcif Cosfficient L4 .11
Time W peak = 884 hours
Time of cor L S min
Time of cor - 624 hra
Time to pes = ofts
Tima to pex = A2 hows

CETA 1081 20Rned TN T Vihows viv 240472008
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EEB QUA
EILE No 104053
Area#. 106 Areas {38.00 ha
- . TS
R z-mi% e e : AL £
S0l [H: Land E“FE"%E‘ i s
Sﬂiln F"So:?c 'I'nlur- . 1S _F“ : 0
Syinbal Arel i?ﬂ:i m % CN % CH
7l l# Loam o 550 ; _%L”, 0.0 173 8o | 1
= i) 11540 | 80.0% 790 | 2760 | 26 Bee | 7780 | 28, 800 | 2206 | s ]
- B T"“nh O XTI T T A T S T i
Avg. ® A m 260% Avg o 25.0% Avg. = 200% Avg. = 15.0%
Tolal Avg. = 100.0%
Foual hiei = N7M Avg. = 803

Path
Hmax (m)
Hmin {m)

L {m}

Tir of cone
Time of conc
Tema to peak

Time 1o pask

75

1745

1%
5377 min
0% hrx
2ol la

DeQ hours

hwhrmouqulhom
Walercourse

Path
Hmax {m)
Hemin {m)
L {m}
Slopa

Vakacity{m/s}

Timne 1o pesk

Time 1o peak

Tima of conc.

Tima of canc.,

eas0.0

0.1%

Woodland Pasiure Impendeutsuliivited

0.04 0.05

20855 min
348 hiy

2Roltic

2.32 hours

0.45 0

A &

Pervious

impenious '

Lawns
Pasiure
Foraat
Cuhtivaied

5.40 mm

WA (Forest 1 10mm)+(Pasture x 8mm)+{impariaus x 2mm}+{Cultivaled x 7mm]

5 mm
8 mm
10 mm
7 mm

TPy b
*

Time of Congentration ¥
R (A_wwm%‘zéﬁ;&w 7

Path = Walarcourse
Hmax im}) . 175.0
Hmin {m} = 174.5
Lm} = 880.0
Slope - 0.1%
Loam ar
Sit Loam
Pasture 010
¥ 0.08
Imperdous  O.43
Cuttivaled 022
Runoff Coafficiant . 0.0
Time of cor L] 208.22 min
Teme of cor " 449 hns
Tima lo pee - 2Refie
Tires 1o poe = 2900 houre

~SUO0RsHd 10 L whin runolf cosficient is less than 0.40

CCTa1081 30A wsn CH Tp Vot 1l 2412008



REEB QUARRY

FIL| 104053
Area#. 107 Area=  26.80 ha
i C NG >
Sob PashweRangs
Serles. Sol
Symbol Group Arsa{ha}| Percont | Ares % CH Aroa % CN Arse.
F Loam or SRilcam| 8.32 35.0% 2.35 25.0% 0. .10 33.0% 6.0 0.28 0% [TX 3.76 40.0% 14.0 70.3
W D Cla I 10.72 40.0% 288 25.0% 74. 54 33.0% 84.0 0.32 0% [T 4.29 40.0% 88.0 848
Je D Cll§ | a70 250% 1.08 25.0% 7. 21 33.0% 8.0 020 0% 28 288 40.0% 80.0 848
A= 25.0% Avg. = 33.0% Avy. = 3.0% Ava. = 40.0%
Total Avy. = 104.0%
Totsl Avea = 20.10 Avg.= 797
(Bransby-Williams Method)
-suggestad 16 use when runoff cosfficlent la graater than or squal ls .40
Path = Watercourse
Land Cover Valyes
Hmax {m) = 1”77
Impendous & 2 mm
Hmin {m} = 1755
Pervious
L {m) - 875 Lawns 5 mm
Pasture 8 mm
Slepa - 02% Wetland 1% mm
Cudthated 7 mm
Time of cone = 38.50 min
Tima of conc. - 064 hre 1A= (Farestx 10mm}+{Pasiure x Smmis{Imparious X 2mmi+{Cultivated x 7mm)
Time o poak = ol W= 8.50 mm
Time to peak = 043 hours
T e T Concai o r . NimeofC SERaET T
- SCS Upland Method) __(Airport Matl i i R =
-aupgesied o use vwhen runoll cosfficlont is fess than 0.40
Path - Watercourse Path = Watercourse
Hmax (m) = 177.0 Hmax {m} = 1770
[Hmin {m] = 175.5 Hmin {m} = 1755
L {m) = 675.0 L (m} = 6750
Slope = 0.2% Slope - 0.2%
Wetland  Pasture  Imparvious Cuttivated
Veloeky{mis) = 007 0.10 0.29 0.43 Loam or Silt
m
Tame of conc. = 100.35 min Pastve 010
Walland 0.08
Time of conc. = 187 his Impervious 0.40
Cuithated 022
Time lo peak = Wiofig
Runcll Cosfficient ] 005
Time to peak - 111 hours
Tine of cone. L] 140.33 min
[ Time of conc. » 244 h3
Time 1o psak = 23 olte
Tima to paak = 1.83 hours

CETAAGSI70 00k CN Tp Vadoes iy 200172008
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REEB QUARRY
ILE 53

—“*-2:,3 M

Totat Avg. = 100.0%
Tatal Acna = 1278 Avg.= 817

i } : 5 izt
i A
Wbmmmﬂmhwthnwmdholﬂ
Path Walercourse
Land Covei Yalues
Hmax {m} - 183
Imparvious - 2 mm
Hmin (m) = 1805
Pendous
L (m} = 470 Lawns 5 mm
Pashure B mim
Shope - 05% Foresi 10 mm
Culthated ? mm
Time of conc. = 23.58 min
Tima of cons: = 0.3¢ hm A= (Forestx 10mmi+{Pasiure x Bmpe ]+ i=pendous x 2mmi+{Culthated x 7mm}
Time ko peak . 2Woltc W 7.05 mm
Time to peak - .26 hours
-tuggesied to use when runof cosflichant is Josa than 0.47
Path ] Watercourse Path L] Watercourse
Hmax (m) £ 1830 Hmax (m} ] 183.0
Hemin {m) - 180.5 Hmin {m) = 1805
L (m) = 4700 L () - 4700
Isiepe = 0.5% |Slope = 0.5%
Woodland Pastwe Impernious Cultiveied|
VeloGhv{ s = 011 0,18 045 020 Loam or Sl
Loam
Time of conc. s 30.99 min Pasiure 0.10
Woodland 0.08
Time of conc, = 0.85 hs Imporvious 0.40
Cultivated 022
Time o pesk = 23 oltc
Runoff Coefficient = 047
Tine b peak = 044 hours
Time of conc. L] 89.80 min
Time of conc. ] 150 hes
Time &o peak - 23oflc
Tima Io peak = 100 hows

CCTA105130-Rosd £ T4 Vidoim skt 260172008
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* &

Input filename:

Output filename:
development.out

Summary filename:
development . sum

DATE: 24/01/2008

USER:

COMMENTS :

khkkkhkkdhkhrxkkrktkidt

** SIMULATION NUMBE

AR EAAEEEEEES SRR SR

| READ STORM |

|
[ Ptotal= 24.97 mm |

| CALIB i
| NASHYD (0103} |
|ID= 1 DT= 5.0 min |

* k ok

DETATIL

kkkhkkkkkd

R: 1 **

LR E R E R RS

Filename:

2001 Schaeffer & Asscciates Ltd.

E D

TIME:

OUTPUT ***

3:33:12 PM

+* *

C:\Program Files\Visual OTTHYMZ v2.0\voin.dat
C:\My Documents\104053 Reeb Quarry\Reeb OTTHYMO\Pre-

C:\My Documents\104053 Reeb Quarry\Reeb OTTHYMO\Pre-

C: %My Documents\STORMS"

Owen Sound\CHIC25MM.4HR
Comments: 25 mm 4-hr Chicago storm

RAIN | TIME
mm/hr | hrs
1.29 | 1.10
1.36 | 1.20
1.44 |1 1.30
1.53 | 1.40
1.63 | 1.50
1.75 | 1.60
1.89 | 1.70
2.06 | 1.80
2.26 | 1.90
2.50 | 2.00
Area {ha)=
Ia (mm) =

U.H. Tpihrs)=

RAIN |
mm/hr |
2.81 |
3.22 |
3.77 |
4.55 |
5.77 |
7.86 |
12.27 |
26.17 |
72.58 |
26.96 |

70.00
8.00
1.43

TIME RA
hrs mm
2.10 13
2.20 8
2.30 6
2.40 4q
2.50 4
2.60 3
2.70 3
2.80 2
2.90 2
3.00 2

Curve Number
# of Linear Res.{N}= 3.00

(CN}= 78.4



NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN., TIME STEP.

-—--- TRANSFORMED HYETOGRAPH ----
TIME BRAIN TIME RAIN
hrs mm/hr hrs mm/hr

! I [
I | |
.083 1.29 | 1.083 2.81 | 2.083 13.05 | 3.08 2.04
167 1,35 | 1.167 3.14 | 2.167 9.36 | 3.17 1.92
.250 1.41 | 1.250 3.55 t 2.250 7.10 | 3.25 1.81
333 1.48 | 1.333 4.08 | 2.333 5.69 | 3.33 1.72
417 1.55 | 1.417 4.79 | 2.417 4.74 | 3.42 1.63
500 1.63 | 1.500 5.77 | 2.500 4.06 1 3.50 1.55
583 1.75 1 1.583 7.86 | 2.583 3.47 1 3.58 1.46
. 667 1.86 | 1.667 11.39 | 2.667 3.12 | 3.67 1.40
. 750 1,99 | 1.750 20.61 | 2.750 2.83 | 3.75 1.35
.833 2.14 1.833 44.73 | 2.833 2.59 | 3.83 1.30
. 917 2.31 | 1.917 63.46 | 2.917 2,39 | 3.92 1.25
1.000 2.50 | 2.000 26.96 | 3.000 2.22 1 4.00 1.20
Unit Hyd Qpeak (cms]= 1.870
PERK FLOW {cms) = L2049 (i)
TIME TO PEAK {hrs)= 3.833
RUNOFF VOLUME {mm} = 3.312
TOTAL RAINFALL (mm}= 24.971
RUNOFF COEFFICIENT = SAEIE)

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD (0107} Area tha}= 26.80 Curve Number {CN)= 79.7
|ID= 1 DT= 5.0 min | Ia {mm} = 9.50 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tpi{hrs}= 1.63

Unit Hyd Qpeak ({cms)= .628

PEAK FLOW fcms) = .064 (i)

TIME TO PEAK thrs)= 4.083

RUNOQFF VOLUME {mm} = 2.986

TOTAL RAINFALL {mm)= 24,971

RUNOFF COEFFICIENT = .120

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= 3 | AREA QPEAK TPERK R.V.
———————————————— —= (ha) lcms ) {hrs} [mm)
ID1= 1 (0103): 70.00 L2004 3.83 3.31

+ ID2= 2 (0107): 26,80 .064 4.08 2,99

ID = 3 (0302): 96.80 .267 3.83 3.22

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0108} | Area tha)= 17.00 Curve Number {CN}= 81.7
|ID= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res, (N)= 3.00
———————————————————— U.H. Tpthrs)= 1.00

Unit Hyd Qpeak (cms)= . 649

PEAK FLOW (cms}= .076 (i}

TIME TO PEAK {hrs}= 3.250



p—

—

=

RUNOFF VOLUME (
TOTAL RAINFALL {
RUNOFF COEFFICIENT

mm) = 3.899
mm)= 24,971
= .156

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

[ ADD HYD {0303) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- {ha} (cms) {hrs) (mm)
IDl= 1 (0302): 96.80 .267 3.83 3.22
+ ID2= 2 {(0108): 17.00 .076 3.25 3.90
ID = 3 (0303): 113.80 .334 3.67 3.32

MOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

| CALIB |
| NASHYD {0102) | Area {ha'= 136.00
1ID= 1 DT= 5.0 min | Ia {mm} = 2.00
-------------------- U.H. Tpihrs}= 1.34
Unit Hyd Qpeak (cms}= 3.877
PEAK FLOW {cms) = 2.501 (i)
TIME TO PEAK {hrs)= 3.333
RUNCOFF VOLUME {mm)= 18.742

TOTAL RAINFALL {
RUNGFEF COEFFICIENT

mm)= 24.971
= .151

Curve Number

{(CN)= 98.0

# of Linear Res. (N}= 3.00

(i} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0401) |
| Inlet Cap.= .170 |
| #of Inlets= 1]
| Total{cms)= .2

TOTAL HYD. (ID= 1}:

MAJOR SYS5.(ID= 2}:
MINOR SYS.(ID= 3):

NOTE: PEAK FLOWS

AREA QPEAK
{ha) (cms)
136.00 2.50
115.39 2.33
20.61 .17

TPEAK R.V,
{hrs) (mm}
3.33 18.74
3.33 18.74
1.92 18.74

DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {0101) |
IID= 1 DT= 5.0 min |

Unit Hyd Qpeak (c

PEAK FLOW {c
TIME TQ PEAK {h
RUNOFF VOLUME {
TOTAL RAINFALL  (
RUNOFF COEFFICIENT

Area {hal= 343.00
Ia {mm) = 7.80
U.H. Tpihrs)= 2.54

ms) = 5,158

ms)= 651 (i}
rs}= 4.917
mm) = 3.399
mmi= 24.971

= L1386

Curve Number

(CN)= 78.5

# of Linear Res. (N)= 3.00

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0301) |



————

P ———

—

| 1+ 2= 3 | AREA QPERK TPEAK R.V.

———————————————————— {ha) (cms) {hrs} {mm}
ID1=1 {0401}: 20.61 170 1.92 18.74

+ ID2= 2 (0101}): 343.00 .851 4.92 3.40

ID = 3 (0301): 363.61 .821 4.92 4.27

WOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha} {cms) (hrs) {mm}
ID1= 1 (0303): 113.80 -334 3.67 3.32

+ ID2= 2 (0301): 363.61 .821 4.92 1.27

ID = 3 (0304): 477.41 1.08% 4.50 4.04

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0105) | Area {ha)= 195.00 Curve Number {CN)= 68.3
|ID= 1 DT= 5.0 min | Ia {mm} = 4.30 # of Linear Res.{N)= 3.00
-------------------- U.H. Tplhrsj= 3,52

Unit Hyd Opeak {(cms)= 2.116

PEAK FLOW {cms)}= 250 (i)

TIME TO PERK {hrs}= 5.833

RUNOFF VOLUME {rm) = 3.084

TOTAL RAINFALL {mm)= 24.971

RUNOFF COEFFICIENT = .123

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB i
| NASHYD {0104) | Area (ha}= 172.00 Curve Number {CN)= 70.3
|ID= 1 DT= 5.0 min | Ia (mm) = 8.00 # of Linear Res.(N)= 3.00
e —————— U.H. Tp{hrs)= 3.65

Unit Hyd Qpeak (cms)i= 1.800

PEAK FLOW {cms)= 160 (i)

TIME TO PEARK (hrs)= 6.083

RUNOFF VOLUME {mm) = 2.317

TOTAL RAINFALL {mm}= 24,971

RUNOFF COEFFICIENT = .093

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- {ha} {cms} (hrs) {mm)
ID1= 1 {0105): 195.00 .250 5.83 3.08

+ ID2= 2 (0104): 172 .00 .160 6.08 2,32

Ib = 3 (0305): 367.00 .409 5.92 2.72

HNOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,.
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| ADD HYD {0306)

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms}) (hrs) (mm}
IDl= 1 (0304): 477.41 1.089 1.50 4.04

+ ID2= 2 (0305}: 367.00 .409 5.92 2.72

ID = 3 (0306): 844.41 1.436 4.75 3.47

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0106) | Area {ha}= 138,00 Curve Number {(CN}= 80.3
JID= 1 DT= 5.0 min | Ia {mm} = 5.40 # of Linear Res. (N)= 3.00
———————————————————— U.H, Tp(hrs)= 2.99

Unit Hyd Qpeak ({(cms)= 1.763

PEAK FLOW (cms)= L.312 (i)

TIME TO PEAK {hrs)= 5.333

RUNQFF VOLUME {mm) = 4.678

TOTAL RAINFALL {mm)= 24.971

RUNQOFF COEFFICIENT = .1B7

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V,
———————————————————— (ha} (cms) (hrs}) (mm}
IDl= 1 (0306}: 844 .41 1.4386 4.75 3.47

+ ID2= 2 {0106): 138.00 «312 5.33 4.68

ID = 3 (0307): 982.41 1.740 4.92 3.64

NOTE: PEAK FLOWS DQ NOT INCLUDE BASEFLOWS IF ANY.

R AR SR A AR ERRELEERSERR RS RESE

** SIMULATION NUMBER: 2 **

LIRS A RS S SR EEERERERELEEEERERES]

| CHICAGO STORM | IDF curve parameters: A= 567.000
| Ptotal= 37.40 mm | B= 5.200
-------------------- C= .746
used in: INTENSITY = A / (t + B)"C
Puration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

| { |
i i |
.17 2.86 | 1.17 19.21 | 2.17 6.35 | 3.17 3.36
.33 3.25 | 1.33 74.46 | 2.33 5.47 | 3.33 3.14
. 50 3.78 | 1.50 24,72 1 2.50 4.83 | 3.50 2.95
.67 4.57 | 1.67 13.71  2.67 4.33 | 3.67 2.78
.83 5.90 | 1.83 9.72 + 2.83 3.94 | 3.83 2.63
1.00 8.67 { 2.00 7.64 300 3.63 | 4.00 2.50
| CRLIB i
| NASHYD (0103} | Area (ha)= 70.00 Curve Number {CN)= 78.4
|ID= 1 DT= 5.0 min | Ia (mm} = 8.00 # of Linear Res.(N)= 3.00
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———————————————————— U.H. Tp(hrs)= 1.43
NOTE: RAINFALL WAS TRANSFORMED TO
---- TRANSFO
TIME RAIN | TIME RA
hrs mm/hr | hrs mm/
.083 2.86 | 1.083 19.
.167 2.86 | 1.167 19.
.250 3.25 | 1.250 74.
.333 3.25 | 1.333 74.
.417 3.78 | 1.417 24
.500 3.78 | 1.500 24.
. 583 4.57 | 1.583 13,
.667 4.57 | 1.667 13.
.750 5.80 | 1.750 9.
.833 5.90 | 1.833 ]
. 917 8.67 | 1.917 Y/5
1.000 8.67 | 2.000 7
Unit Hyd Qpeak (cms)= 1.870
PEAK FLOW {cms)= L4733 (i)
TIME TO PEAK {hrs)= 3.500
RUNQFF VOLUME {mm) = 8.699
TOTAL RAINFALL (mm)= 37.402
RUNOFF COEFFICIENT = .233

5.0 MIN. TIME STEP.

RMED HYETOGRAPH -=---

IN | TIME RAIN | TIME
hr | hrs mm/hr | hrs
21 t 2.083 6.35 | 3.08
21 | 2.167 6.35 | 3.17
46 | 2.250 5.47 | 3.25
46 | 2.333 5.47 | 3.33
.72 | 2.417 4.83 | 3.42
72 | 2.500 4.83 | 3.50
71 | 2.583 4.33 | 3.58
71 | 2.667 4.33 | 3.867
72 | 2.750 3.99 | 3.7%
.12 | 2.833 3.94 | 3.83
64 | 2.917 3.63 | 3.92
.64 3.000 3.63 | 4.00

{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB I
| NASHYD (0107) | Area (ha)= 26.80
|ID= 1 DT= 5.0 min | Ia {mm) = 9.50
———————————————————— U.H. Tplhrs)= 1,63
Unit Hyd Qpeak (cms)= .628
PEAK FLOW {cms)= .162 (i)
TIME TQ PEAK {hrs)= 3.833
RUNOFF VOLUME {mm) = 8.408
TOTAL RAINFALL (mmj= 37.402
RUNGFF CQEFFICIENT - .225

{i) PEAK FLOW DOES NOT INCLUDE BASEFLO

| ADD HYD (0302}
| 1+ 2= 3 | AREA QPEAK
-------------------- {ha) fcms)
Ibl= 1 (0103): 70.00 .473
+ ID2= 2 (0107): 26.80 .162
ID = 3 {0302): 96.80 .632
KOTE: PEAK FLOWS DO NOT INCLUDE BASEF
| CRLIB |
| NASHYD {or08) | Area tha)= 17.00
[ID= 1 DT= 5.0 min | Ia {mm) = 8.00
———————————————————— U.H. Tpihrs)= 1.00
Unit Hyd Qpeak (cms)= .649
PEAK FLOW (cms)= 165 (i}

Curve Number {CN)= 79,7
# of Linear Res.(N)= 3.00

W IF ANY.

TPEAK R.V.

(hrs) {mm )

3.50 8.70

3.83 8.41

3.58 8.62
LOWS IF ANY.

Curve Number ({CN}= 81,7
# of Linear Res.(N)= 3.00

PR RN R N B B L W W W



TIME TO PEAK (hrs)= 2,750

RUNOFF VOLUME (mmj= 10.018
TOTAL RAINFALL {mm)= 37.402
RUNOFF COEFFICIENT = .268

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0303) |

| 1+ 2= 3 | ARER QPEAK TPEAK R.V.
———————————————————— (ha) {cms) {hrs) (mm)
ID1= 1 (0302): 96.80 .632 3.58 8.62

+ ID2= 2 {0108}: 17.00 L1865 2.75 10.02

ID = 3 (0303): 113.80 .78 3.33 8.83

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB I
| NASHYD {0102} | Area (ha)= 136.00 Curve Number {CN})= 98.0
|ID= 1 BT= 5.0 min | Ia {mm} = 2.00 § of Linear Res.{N}= 3.00
———————————————————— U.H. Tp{hrs}= 1.34

Unit Hyd QOpeak (cms)= 3.877

PEAK FLOW (cms) = 3.710 (i)

TIME TO PEAK (hrs)= 2.917

RUNOFF VOLUME {mm)= 30.881

TOTAL RAINFALL {mm)= 37.402

RUNOFF COEFFICIENT = .826

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DURYD (0401) |

| Inlet Cap.= .170 |

| #of Inlets= 11

| Total({cms)= .2 ARER QPEAK TPEAK R.V.

-------------------- tha) (cms} (hrs) (mm})
TOTAL HYD. (ID= 1}: 136.00 3.71 2,92 30.88
MAJOR SYS.{ID= 2}: 121.73 3.54 2.92  30.88
MINCR SYS.{ID= 3): 14.27 .17 1.33 30.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {0101} | Area (ha)= 343.00 Curve Number (CN}= 78.5
|ID= 1 DT= 5.0 min | Ia {mm} = 7.80 # of Linear Res. (N)= 3.00

———————————————————— U.H. Tplhrsi=  2.54

Unit Hyd Qpeak (cms)= 5.158

PEAK FLOW {cms) = 1.611 (i}
TIME TO PEAK {hrs)= 4.750
RUNCFF VOLUME {mm) = 8.836
TOTAL RAINFALL {mm)= 37.402
RUNOFF COEFFICIENT = .236

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| ADD HYD (0301} |
] 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) {cms) {hrs} {mm)
IDl= 1 (0401}: 14.27 .170 1.33 30.88
+ ID2= 2 {0101}: 343.00 1.611 4.75 8.84
ID = 3 (0301): 357.27 1.781 4.75 9.72

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0304) |
| 1+ 2= 3 1 AREA QPEAK TPEAK R.V,
———————————————————— (ha} {ems| {hrs) {mm}
ID1= 1 (0Q303}: 113.80 .778 3733 8.83
+ ID2= 2 (0301}: 357.27 1.781 4.75 9.72
ID = 3 (0304): 471.07 2.423 4.33 9.50

KOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD {0105) | Area tha)= 195.00 Curve Number (CN)= 68.3
|ID= 1 DT= 5.0 min | Ia {mm) = 4.30 # of Linear Res.{N)= 3.00
———————————————————— U.H. Tp{hrs)= 3.52

Unit Hyd Qpeak (cms)= 2.116

PEAK FLOW {cms) = .572 (i)

TIME TO PEAK [hrs)= 5.667

RUNQFF VOLUME (mm) = 7.257

TOTAL RAINFALL {mm} 37.402
RUNOFF COEFFICIENT = .194

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

=

| CALIB |
| NASHYD (0104} | Area tha)= 172,00 Curve Number {CN)= 70.3
|I1D= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res.{N)= 3.00
———————————————————— U.H. Tp{hrs)= 3.65

Unit Hyd Qpeak i{cms)= 1.800

PEAK FLOW (cms)= .425 (i)

TIME TO PEAK ithrs})= 5,833

RUNOFF VOLUME imm} = 6,324

TOTAL RAINFALL imm)= 37.402

RUNOFF COEFFICIENT = .169

(i} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0305%)
| 1+ 2= 3 | ARER, QPEAK TPEAK R.V.
-------------------- {ha) fcms ) {hrs) {mm}
IDI= 1 (0105): 195,00 .572 5.867 7.26
+ ID2= 2 (0104) 172.00 .425 5,83 6.32
ID = 3 (0305): 367.00 .996 5.75 6.82

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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! 1+ 2 = | AREA QPEAK TPEAK R.V.
———————————————————— tha} {cms) {hrs} (mm)
ID1= 1 (0304): 471.07  2.423 §.33 9.50

+ ID2= 2 (0305): 367.00 .996 5.75 6.82

ID = 3 (0306): 838.07  3.28%9 4.58 8.33

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB I
| NASHYD (0106) | Area {hay= 138.00 Curve Number (CN)= 80.3
|ID= 1 DT= 5.0 min | Ia (mm})= 5.40 # of Linear Res. (N)= 3.00
-------------------- U.R. Tplhrs}= 2.99

Unit Hyd Qpeak (cms)= 1.763

PEAK FLOW {cms) = . 698 (i}

TIME TO PERK {hrs)= 5.083

RUNOFF VOLUME (mm}= 10.859

TOTAL RAINFALL {mm)= 37,402

RUNOFF COEFFICIENT = .290

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= | ARER QPEARK TPEAK R.V.
———————————————————— (ha) (cms) (hrs}) {mm}
ID1= (0306):  838.07  3.289 4.58 8.33
+ ID2= (0106) : 138.00 .698 5.08 10.86
ID = 3 (0307): 976.07  3.972 1.67 8.69

WOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

(AR S XSS A SR SESASEEEEE S XSS S

** SIMULATION NUMEER: 3 x*

IR RS E X R E R R E S SRR RS E S E L LN

| CHICAGO STORM | IDF curve parameters: A= 664.000
| Ptotal= 44.35 mm | B= 4,700
-------------------- C= .T44
used in: INTENSITY = A / (t + B)"C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio e fE]

TIME RAIN
hrs mm,/hr

TIME RAIN
hrs mm/hr

| i i

! | I
.17 3.39 1 1.17 22.42 | 2.17 7.48 | 3.17 3.98
.33 3.85 1 1.33 89.88 | 2.33 6.45 | 3.33 312
.50 4.46 | 1.50 28.86 | 2.50 5.70 | 3.50 3.50
.67 5.41 | 1.67 16.02 | 2.67 5.12 | 3.67 3.30
.83 6.96 | 1.83 11.39 | 2.83 4.67 | 3.83 3acl3
1.00 10.17 | 2.00 8.98 | 3.00 4.29 | 4.00 2.98

| CALIB |
| NASHYD (0103) | Area {ha)=70.00 Curve Number (CN)= 78.4
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|ID= 1 DT= 5.0 min |

NOTE:

.083
.167
.250
.333
.417
.500
.583
. 667
.750
.833
. 917
1.000

Unit Hyd Qpeak

PEARK FLOW

TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL

RUNOFF COEFFICIENT = .280

| CALIB

Ia {mm}) = g2.00 # of Linear Res.(N)= 3.00
U.H. Tp{hrs)= 1.43
RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—-—- TRANSFORMED HYETOGRAPH ----
RAIN | TIME RAIN | TIME RAIN | TIME RAIN
mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
3.39 | 1.083 22.42 | 2.0B3 7.48 | 3.08 3.98
3.3% | 1.167 22.42 | 2.167 7.48 | 3.17 3.98
3.85 | 1.250 89.88 | 2.250 6.45 | 3.25 3.72
3.85 | 1.333 89.88 | 2.333 6.45 | 3.33 3.172
4.48 | 1.417 28.86 | 2.417 5.70 | 3.42 3.50
4.48 | 1.500 28.86 } 2.500 5.70 | 3.50 3.50
5.41 | 1.583 16.02 | 2.583 5.12 | 3.58 3.30
5.41 | 1.667 16.02 | 2.667 5.12 | 3.867 3.30
6.96 | 1.750 11.39 | 2.75%0 4.67 | 3.75 3.13
6.96 | 1.833 11.39 | 2.833 4.67 | 3.83 3.13
10.17 { 1.917 .98 (| 2.917 4.29 | 3.92 2.98
10.17 | 2.000 8.98 | 3.000 4.29 | 4.00 2.98
(cms) = 1.870
{cms) = LBB1 (i)
(hrs)= 3.417
(mm)=12.428
{mm)= 44,353
(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
Area (ha)= 26.B0 Curve Number ({CN}= 79.7

|
| NASHYD {0107) |
lID= 1 DT= 5.0 min |

Unit Hyd Qpeak

PEAK FLOW

TIME TO PEAK
RUNOFF VOLUME
TOTAL RAINFALL

Ia {mm)} = 9.50

U.H. Tp(hrs)= 1.63
(cms) = .628
{cms}= .235 (1)
{hrs)= 3.750

{mm}= 12.202

(mm)= 44,353

RUNOFF COEFFICIENT = .275

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

# of Linear Res. (N)= 3.00

| ADD HYD (0302} |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— tha) {cms) (hrs) {mm)
ID1= 1 (0103): 70.00 . 681 3.42 12.43
+ ID2= 2 (0107): 26.80 235 3.75 12.20
I = 3 (0302): 96.80 .9812 3.50 12.37
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD {0108} | Area tha)j= 17.00 Curve Number {CN}= 8l1.7
|ID= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res. (N}= 3.00
———————————————————— U.H. Tpthrs)= 1.00
Unit Hyd Qpeak (cms)= .649
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PEAK FLOW {cms)=
TIME TO PEARK ({hrs)=
RUNOFF VOLUME {ram) =

TOTAL RAINFALL {rmm) =

RUNQFF COEFFICIENT

.238 ({1}
2.750
14.172
44,353

.320

{i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

{ 1+ 2=

| AREA QPEAK TPERK R.V.

{ha} {cms) (hrs) {mm})

ID1= 1 {0302): 96.80 .912 3.50 12,37

+ ID2= 2 (0108): 17.00 .238 215 14.17
ID = 3 (0303): 113.80 1.121 3.33 12.64

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0102} | Area thal= 136.00 Curve Number {CN)= 98.0
1ID= 1 DT= 5.0 min | Ia {mm) = 2.00 # of Linear Res. (N)= 3.00
-------------------- U.H. Tp(hrs] 1.34

Unit Hyd Qpeak (cms)= 3.877

PEAK FLOW {cms) = 4,545 (i)

TIME TQ PEAK {hrs)= 2.833

RUNOFF VOLUME {mm}= 37,735

TOTAL RAINFALL {mm)= 44.353

RUNOFF COEFFICIENT = .851

{i) PEAK FLOW DOES NOT INCLUDE BASEFLCW IF ANY.

| DUHYD {0401) |
| Inlet Cap.= .170 |
| #of Inlets= 1
| Totalicms)= .2 |

TOTAL HYD. {ID= 1}:

MAJOR SYS.({ID= 2):
MINOR SYS.{ID= 3):

AREA QPEAK TPEAK R.V.
{ha) {cms) {hrs} {mm)
136.00 4.54 2.83 37.73
123,96 4.37 2.83 37:73
12.04 aL7 1.25 37.73
DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB i

| NASHYD (0101) | Area

|Ib= 1 DT= 5.0 min | Ia

———————————————————— U.H.
Unit Hyd Qpeak (cms)=
PEAK FLOW [cmsl=
TIME TO PEAK {hrs}
RUNQFF VQOLUME [rmm) =
TOTAL RAINFALL {mm} =

RUNOFF COEFFICIENT

{i) PEAK FLOW DOES

NOT

{ha)= 343.00 Curve Number {CN)= 78.5
{mm}) = 7.80 # of Linear Res. (N}= 3.00
Tp(hrs)= 2.54

5.158
2.295 (i)
4.667
12,581

44.353
.284

INCLUDE BASEFLOW IF ANY.
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| ADD HYD {0301) |

f 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha} {cms) {hrs) {rm)
IDl= 1 (0401): 12.04 .170 1.25 37.73

+ ID2= 2 (0101): 343.00 2.295 4.67 12.59

ID = 3 (0301): 355.04 2.465 4.67 13.44

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0304) |

| 1+ 2= 3 I AREA QPEAK TPERK R.V.
———————————————————— (ha) (cms) (hrs) { rom}
IDl= 1 (0303): 113.80 1.121 3.33 12.64

+# ID2= 2 {Q301): 355.04 2.4865 1.67 13.44

ID = 3 (0304): 468.84 3.380 4.25 13.25

MOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,

| CBALIB |

| NASHYD (0105) | Area {ha)= 195.00 Curve Number (CN}= 68.3
|ID= 1 DT= 5.0 min | Ia {mm) = 4.30 # of Linear Res.{N}= 3.00

———————————————————— U.H. Tp{(hrs)= 3.52

Unit Hyd Qpeak ({cms}= 2.116

PEAK FLOW {cms}= .800 (i)
TIME TO PEAK {hrs}= 5.583
RUNOFF VOLUME (mm}= 10.157
TOTAL RAINFALL (mm)= 44,353
RUNCFF COEFFICIENT = .229

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD {0104} | Area {ha}= 172.00 Curve Number {CN)= 70.3
JID= 1 DT= 5.0 min | 1a {mm} = 8.00 # of Linear Res.{N)= 3.00

------- e e T U.H. Tp(hrs}= 3.65

Unit Hyd Qpeak (cms)= 1,800

PEAK FLCW (cms) = .619 (i}
TIME TC PERK {hrs)= 5.833
RUNOFF VOLUME (ram) = 9.19%9
TOTAL RAINFALL {mm)= 44,353
RUNOFF COEFFICIENT = .207

{i} PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= | AREA QPERK TPEAK R.V.
-------------------- {ha) {cms ) fthrs) {mom }
IDl= 1 (0105): 195.00 .800 5.58 10.1e

+ ID2= 2 (0104): 172.00 .€19 5.83 9.20

ID = 3 (0305): 387.00 1.418 5.67 9.71

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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| ADD HYD (0306}
| 1+ 2 3 | AREA QPEAK TPEAK R.V.
———————————————————— {ha) {cms| {hrs] {mm |
IDl= 1 (0304): 468 .84 3.380 4.25 13.25
+ ID2= 2 {0305): 367.00 1,418 5.67 9.71
ID = 3 {0306): 835.84 4,610 4.58 11.6%
NOTE : PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD (0106 | Area {ha}= 138.00 Curve Number {CN)= 80.3
|ID= 1 DT= 5.0 min | Ia {mm) = 5.40 # of Linear Res. (N)= 3.00
-------------------- U.H. Tpi{hrs)= 2.99
Unit Hyd Qpeak (cms)= 1.763
PEAK FLOW {cms) = .963 (i)
TIME TQ PEAK (hrs})= 5.083
RUNOFF VOLUME {mm)= 14.984
TOTAL RAINFALL (mm}= 44.353
RUNOFF COEFFICIENT = .338

——

—

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD (0307)
I 1+ 2= 3 AREA QPEAK TPEAK R.V,
-------------------- {ha) {cms| {hrs) {mm |
ID1= 1 (0306): 835.84 4.610 4.58 11.69
+ ID2= 2 {0106): 138.00 .963 5.08 14,98
ID = 3 {0307): 973.84 5.551 4.67 12.16
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
vssateteiresressaerantiies T
** SIMULATION NUMBER: 4 **
I EEEESAS RS RS E AR R RS LSS
{ CHICAGO STORM | IDF curve parameters: A= 724.000
{ Ptotal= 49.77 mm | B= 4.300
-------------------- C= .739
used in: INTENSITY = A / (t + B)"C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 33
TIME RAIN TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr | hrs mm/hr | hrs mm/hr
.17 3.86 1.17 24.81 | 2.17 8.40 | 3.17 4.52
533 4.36 1.33 101.38  2.33 7.26 | 3.33 4,22
.50 5.07 | 1.50 31.86 | 2.50 6.43 | 3.50 3.97
.67 6.10 | 1.67 17.799 | 2.67 5.79 | 3.867 3.75
.83 7.82 | 1.83 12,71 | 2.83 5.28 | 3.83 3.56
1.00 11.37 | 2.00 10.06 | 3.00 4.86 | 4.00 3.39

| CALIB |
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| NASHYD (0103 Area {ha)= 70.00 Curve Number (CH)= 7B.4

{ID= 1 DT= 5.0 min | Ia {mm} 8.00 # of Linear Res. (N}= 3.00
-------------------- U.H. Tpi{hrs}= 1.43
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

~=w= TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr

TIME RAIN
hrs mm/hr

J i I

{ | |
.083 3.86 | 1.083 24.81 | 2.083 B8.40 | 3.08 4.52
.167 3.86 | 1.187 24,81 | 2.167 8.40 | 3.17 4.52
-250 4.36 | 1.250 101.38 | 2.250 T.26 | 3.25 4.22
.333 4.36 | 1.333 101.38 | 2.333 T.26 | 3.33 4.22
-417 5.07 | 1.417 31.86 | 2.417 6.43 | 3.42 3.97
. 500 5.07 | 1.500 31.86 | 2.500 6.43 | 3.50 3.97
.583 6,10 | 1.583 17.79 | 2.583 5.79 | 3.58 3.75
. 667 6.10 | 1.667 17.79 | 2.667 5.79 | 3.67 3.75
. 750 7.82 | 1.750 12.71 | 2.750 5.28 | 3.75 3.56
.833 7.82 | 1.833 12.71 | 2.833 5.28 1 3.83 3.56
. 917 11.37 ) 1.917 10.06 | 2.917 4.86 } 3.92 Sinek)
1.000 11.37 | 2.000 10.06 | 3.000 4.86 | 4.00 3.39

Unit Hyd Qpeak {cms)= 1.870

PEAK FLOW {cms) = .B58 (i)
TIME TC PEARK {hrs)= 3.333
RUNOFF VOLUME (mm}= 15.612
TOTAL RAINFALL (mm}= 49,769
RUNCFF COEFFICIENT = .314

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB I

| NASHYD {(QLO7) | Area {haj= 26.80 Curve Number {CN)= 79.7
[ID= 1 DT= 5.0 min } Ia {mm} = 9.50 # of Linear Res. (N)= 3.00
-------------------- U.H. Tpthrsi= 1.63

Unit Hyd Qpeak (cms)= . 628

PEAK FLOW (cms)= .298 (1)

TIME TC PEAK {hrs)= 3.667

RUNOFF VOLUME (mm}= 15.449

TOTAL RAINFALL [mm}= 49.769

RUNOFF COEFFICIENT = .310

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

I 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- {ha) (cms) {hrs) (mm}
ID1= 1 (0103): 70.00 .858 3.33 15.61

+ ID2= 2 (0107): 26.80 +298 3.67 15.45

ID = 3 {0302}: 96.80 1.152 3.42 15.57

HOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {(0L08) | Area tha)= 17.00 Curve Number (CN)= 81.7
lID= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res. [N)= 3.00

-------------------- U.H. Tplhrs)= i.00

Unit Hyd Qpeak (cms)= . 649
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PEAK FLOW {cms) = .299
TIME TO PEAK {hrs)= 2,667
RUNOFF VOLUME (mm)= 17.68B3
TOTAL RAINFALL {mm)=49.769

RUNQFF COEFFICIENT

= .355

(i)

{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0303)
| 1+ 2= 3 I AREA QPEAK
———————————————————— {ha) {cms)
IDi= 1 (0302): 96.80 1.152
+ ID2= 2 (0108): 17.00 299
ID = 3 (0303): 113.80 1.414

NOTE:
| CALIB |
| NASHYD (01062) | Area (ha)=
|ID= 1 DT= 5.0 min Ia (mm) =
-------------------- U.H. Tpi{hrs)=

Unit Hyd QOpeak

PEAK FLOW
TIME TO PEAK (h
RUNOFF VOLUME

TOTAL RAINFALL
RUNOFF COEFFICIENT

{cms)= 3.877

(cms) = 5.186

rs)= 2.833

(mm)= 43.093
(mm)=49.769

= .B66

136.00
2.00
1.34

{i)

TPEAK R.V.
(hrs) (mm}
3.42 15.5%7
2.67 17.68

PEAK FLOWS DO NOT INCLUDE BASEFLCWS IF ANY.

Curve Number {CN)= 98.0
# of Linear Res.{MN)= 3.00

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD {0401)

| Inlet Cap.= .170 |

| #of Inlets= 1

| Total{cms)}= .20 AREA QPEAK TPEAK R.V.

———————————————————— {tha) (cms} {hrs} {mm}
TOTAL HYD. (ID= 1}: 136.00 5.19 2.83 43.09
MBRJOR SYS.{ID= 2}: 125.23 5.02 2.83 43.09
MINOR SYS.(ID= 3): 10.77 .17 1.25 43.09

DO NOT INCLUDE BASEFLOWS IF ANY.

NOTE: PEAK FLOWS

| CALIB |

| NASHYD (0103} | Area {ha)=

|ID= 1 DT= 5.0 min | Ia {mm) =

-------------------- U.H. Tp(hrs)=
Unit Hyd Qpeak (cms)= 5.158
PEAK FLOW {cms} = 2.878
TIME TO PEAK {hrs)= 4.667
RUNOFF VOLUME {mm)= 15.792
TOTAL RAINFALL {mmi= 49.769%9
RUNOFF COEFFICIENT - . 317

343,00
7.80
2.54

{1}

Curve Number (CN)= 78.5
# of Linear Res. (N}= 3.00

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- {ha} (cms} (hrs) {tam)
IDl1= 1 (0401}: 10.77 .170 1.25 43.09

+ ID2= 2 (0101}: 343.00 2.878 4.67 15.79

ID = 3 (0301): 353.77 3.048 4.67 16.62

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— tha} {cms}) {hrs) {mm}
IDl= 1 (0303): 113.80 1.414 3.25 15.88

+ ID2= 2 {0301): 353.77 3.048 4.67 16.62

ID = 3 (0304): 467.57 4.196 4,25 16.44

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {0105} | Area (tha)= 195.00 Curve Number (CN}= 68.3
|ID= 1 DT= 5.0 min | Ia {mm) = 4.30 # of Linear Res. (N}= 3.00
———————————————————— U.H. Tp{hrs}= 3.52

Unit Hyd QOpeak (cmsi= 2.116

PEAK FLOW (cms} L8997 (1)

TIME TO PEAK {hrs)= 5,583

RUNOFF VOLUME {mm)= 12.656

TOTAL RAINFALL {mm)= 49,769

RUNOFF COEFFICIENT = 254

(i) PEAK FLOW DQES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD 10104} | Area {ha)= 172.00 Curve Number (CN}= 70.3
[ID= 1 DT= 5.0 min Ia (mm) = 8.00 # of Linear Res.({N)= 3.00

———————————————————— U.H. Tp(hrs)= 3.65

Unit Hyd Qpeak (cms)= 1.800

PEAK FLOW {cms) = 787 (i)
TIME TO PEAK {hrs}= 5.750
RUNOFF VOLUME (rim)= 11.703
TOTAL RAINFALL (mm)= 45.76%
RUNOFF COEFFICIENT = .235

(i} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0305) |

| 1+ 2= 3 | AREA QPEAK TPERAK R.V.
-------------------- (ha) (cms] {hrs) {mm}
IDl= 1 (0105): 195.00 .997 5.58 12.66

+ ID2= 2 (0104): 172.00 .787 5.75 11.70

ID = 3 (0305): 367.00 1.783 5.67 12.21

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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I 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms} (hrs) {mm})
ID1= 1 {0304): 467.57 4.196 4.25 16.44

+ 1D2= 2 (0305): 367.00 1.783 5.67 12.21

Ib = 3 (0306): 834.57 5.738 4.58 14.58

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0106) | Area {haj= 138.00 Curve Number {CN)= B0.3
|ID= 1 DP= 5.0 min | Ia {mm}) = 5.40 # of Linear Res. (N)= 3.00
-------------------- U.H. Tpihrs)l= 2.99

Unit Hyd Qpeak (cms)= 1.763

PEAK FLOW {cms) = 1.186 (i)

TIME TO PEAK (hrs)= 5.083

RUNCFF VOLUME {mm}= 18,453

TOTAL RAINFALL (mm)= 49,769

RUNCFF COEFFICIENT = .371

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= | AREA QPEAK TPEAK R.V,
-------------------- {ha} fcms (hrs) {ram}
IDl= 1 (0306): 834.57 5.738 4.58 14.58

+ ID2= 2 (0106}: 128.00 1.186 5.08 18.45

ID = 3 (0307): 972.57 6.898 4.67 15.13

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

kkkkkhkhkhkbhkhkhhhdhhkhkrhhhhkhd

**+ SIMULATION NUMEER: 5 **

A AR A A R R EAER LR REEREEERESESEESS]

| CHICAGO STORM IDF curve parameters: A= 821.000
| Ptotal= 57.74 mm B= 4.000
———————————————————— = .735
used in: INTENSITY = A / (t + B})"C
Duration of storm = 4.00 hrs

Storm time step = 10.00 min
Time to peak ratic 723

}

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

! ! |

| | I
.17 4.52 | 1.17 28.47 | 2.17 9.76 | 3.17 5.28
+33 5.11 | 1.33 1ti8.02 | 2.33 8.45 | 3.33 4.94
.50 5.92 | 1.50 36.50 | 2.50 7.49 | 3.50 4.65
.67 7.12 | 1.67 20.47 | 2.67 6.75 | 3.87 4.40
.83 9.10 | 1.83 14,70 | 2.83 6.17 | 3.83 4.17
1.00 13.1e | 2.00 1i1.66 | 3.00 5.69 | 4.00 3.97
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| CALIB |

| NASHYD {0103} | Area {ha)= 70.00 Curve Number (CN)= 78.4
|ID= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res.{N})= 3.00
-------------------- U.H. Tp(hrs)= 1.43

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-==-- TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr

| | |
! | |
.083 4.52 | 1.083 28.47 | 2.083 9.76 | 3.08 5.28
L1867 4,52 | 1.167 28.47 | 2.167 9.76 | 3.17 5.28
.250 5.11 | 1.250 118.02 j 2.250 8.45 | 3.25 4.94
.333 5.11 | 1.333 118.02 | 2.333 8.45 { 3.33 4.94
.417 5,92 | 1.417 36.50 i 2.417 T.49 | 3.42 4.65
.500 5.92 | 1.500 36.50 | 2.500 7.49 i 3.50 4,65
.583 7.12 | 1.583 20.47 | 2.583 6.75 1 3.98 4.40
. 667 7.12 | 1.6867 20.47 | 2.667 6.75 | 3.67 4.40
. 750 9.10 | 1.750 14.70 | 2.750 6.17 | 3.75 4.17
.833 9.10 | 1.833 14.70 | 2.833 6.17 | 3.83 4,17
L9817 13.16 | 1.917 11.66 | 2.917 5.69 | 3.92 3.97
1.000 13.16 | 2.000 11.66 | 3.000 5.69 | 4.00 3.97
Unit Hyd Qpeak ({(cms)= 1.870
PEAK FLOW {cms) = 1,141 (i}
TIME TO PEAK {hrs)= 3.333
RUNOFF VOLUME {mm)= 20.668
TOTAL RAINFALL {mm)= 57.745
RUNCFF COEFFICIENT = .358

(i) PEARK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD {0107} | Area {ha)= 26.80 Curve Number (CN)= 79.7
|ID= 1 DT= 5.0 min | Ia {mm) = 9.50 # of Linear Res.{N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.63

Unit Hyd Qpeak (cms)= .628

PEAK FLOW {cms}= L399 (1)

TIME TQ PERK {hrsl= 3.667

RUNOFF VOLUME (mm}= 20.609

TOTARL RAINFALL (mm}= 57.745

RUNOFF COEFFICIENT = .357

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0302) 1

| 1+ 2= 3 | AREA QPEARK TPEARK R.V.
-------------------- {ha) (cms) (hrs) {mm}
ID1= 1 {Q103): 70.00 1,141 3.33 20.67

+ ID2= 2 (0107): 26.80 .399 3.67 20.61

ID = 3 (0302): 96.80 1.534 3.42 20,65

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB t
| NASHYD 10108 | Area {ha)= 17.00 Curve Number {CNy= B1.7
|ID= 1 DT= 5.0 min | ia (mm} = 8.00 # of Linear Res. (N})= 3.00

———————————————————— U.H. Tp(hrs}= 1.00



Unit Hyd Qpeak ({cms)= .649

PEAK FLOW {cms) = .397 (i)
TIME TO PERK (hrs)= 2.667
RUNOFF VOLUME (mm)= 23.205
TOTAL RAINFRLL {mm)= 57.745
RUNOFF COEFFICIENT = .402

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD {0303)

| 1+ 2= 3 i RREA QPEAK TPEAK R.V.
-------------------- {ha} (cms) (hrs) {mm})
IDl= (0302) : 96.80 1.534 3.42 20.65

+ ID2= {0108} : 17.00 <397 2.67 23.20

ID = 3 (0303}: 113.80 1.882 3.25 21.03

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0102) | Area tha)= 136.00 Curve Number (CN}= 98.0
|ID= 1 DPT= 5.0 min | Ia {mm} = 2.00 # of Linear Res. (N)= 3.00
-------------------- U.H. Tpi{hrs] 1.34

Unit Hyd Qpeak (cms)= 3.877

PEAK FLOW {cms)= 6.136 (i)

TIME TO PEARK {hrs)= 2.833

RUNQFF VOLUME (mm)= 51,002

TOTAL RBRINFALL (mmj= 57.745

RUNCEFF COEFFICIENT = .883

{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0401} |

| Inlet Cap.= .170 |

| $of Inlets= 1]

| Total({cms)= .20 ARER QPEAK TPEAK R.V.

———————————————————— (haj} {cms) {hrs) {mm}
TOTAL HYD. (ID= 1}: 136.00 6.14 2.83 51.00
MAJOR SYS.{ID= 2}: 126.65 5.97 2.83 51.00
MINOR SYS. (ID= 3): 9.35 .17 1517 51.00

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0L01) | Area fhal= 343,00 Curve Number {CN)= 78.5
|ID= 1 DT= 5.0 min | Ia {mm} = 7.80 # of Linear Res.(N}= 3.00
-------------------- U.H., Tpi{hrs}= 2.54

Unit Hyd Qpeak (cms)= 5.158

PEAK FLOW {ems) = 3.804 (i}

TIME TQ PEAK {hrs)= 4,667

RUNOFEF VOLUME {mm)= 20.872
TOTAL RAINFALL {mm)= 57.745
RUNOFF COEFFICIENT = .361

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| 1+ 2= AREA QOPEAK TPEAK R.V,
———————————————————— (ha} {cms} (hrs) {mm}
IDI= 1 (0401): 9.35 170 1.17 51.00

+ ID2= 2 (0101}: 343.00 3.804 4.67 20.87

ID = 3 {0301): 352.35 3.974 §.67 21.67

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= | AREA QPEARK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mum)
IDl= 1 (0303): 113.80 1.882 3.25 21.03

+ ID2= 2 (0301}): 352.35 3.974 4.67 21.67

ID = 3 {0304): 466.15 5.491 1.17 21.52

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0105) | Area (ha)= 195.00 Curve Number {CN}= 68.3
{ID= 1 DT= 5.0 min | Ta {mm) = 4.30 # of Linear Res.({N)= 3.00
———————————————————— U.H. Tpi{hrs)= 3.52

Unit Hyd Qpeak (cms)= 2.116

PEAK FLOW {cms) = 1.313 (i}

TIME TO PEAK (hrs}= 5.583

RUNOFF VOLUME (mm)= 16.671

TOTAL RAINFALL [mm)= &7.745

RUNOFF COEFFICIENT = .289

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB i

{ NASHYD (0104) | Area {ha)= 172.00 Curve Number {CN}= 70.3
1Ib= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res.{N)= 3.00
———————————————————— U.H. Tp(hrs})= 3.65

Unit Hyd Opeak {cms)= 1.800

PEAK FLOW (cmsi=  1.060 (i)
TIME TO PEAK {hrs)= 5.750
RUNOFF VOLUME (mm}= 15.756
TOTAL RAINFALL (mm)=57.745
RUNOFF COEFFICIENT = .273

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

f 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) {cms} (hrs) {mm)
IDl= 1 (0105): 185.00 1.313 5.58 16.67
+ ID2= 2 (0104): 172,00 1.060 5.75 15.76

ID = 3 (0305): 367.00 2.31 5.67 16.24
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HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 [ AREA QPEAK TPEAK R.V.
-------------------- {ha) {cms) (hrs) (mm)
IDl= 1 (0304): 466.15 5.491 4.17 21.52

+ ID2= 2 (0305): 367.00 2.371 5.67 16.24

ID = 3 (0306): 833,15 7.539 4.50 19.19

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0106) | Area {haj= 138.00 Curve Number {CN)= 80.3
|ID= 1 DT= 5.0 min Ia {mm})= 5.40 # of Linear Res.(N)= 3,00
—————————————— — U.H. Tpilhrs) 2.99

Unit Hyd Qpeak (cms)= 1.763

PEAK FLOW {cms)= 1.536 (i)

TIME TC PEAK {hrs)= 5.000

RUNOFF VOLUME fmm)= 23.897

TOTAL RAINFALL (mm)= 57.745

RUNOFF COEFFICIENT = .414

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= | AREA QPEAK TPEAK R.V.
-------------------- tha) (cms} (hrs) {mm}
Ibl= 1 (0306): 833.15  7.539 4.50 19.19

+ ID2= 2 (0106): 138.00 1.536 5.00 23.90

ID = 3 (0307): 971.15  9.040 4.58 19.86

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

IZE X2 RS E S22 SRR SN ER]

** SIMULATION NUMBER: [

EE R EE R LS R RS R R SRR E AR E R S K]

| CHICAGC STORM | IDF curve parameters: A= 9200.000
| Ptotal= 63,69 mm | B= 3.800
———————————————————— C= .734
used in: INTENSITY A/ It + B)"°C
Duratien of storm = 4,00 hrs
Storm time step = 10,00 min
Time to peak ratio = 33

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mm/hr

| I i

| | |
.17 4.99 | 1.17 31.17 | 2.17 10.74 | 3.17 5.83
w33 5.64 | 1.33 131.09 | 2.33 9.31 1 3.33 5.46
.50 6.53 | 1.50 3%9.93 | 2.50 8.26 | 3.50 5.13
.67 7.84 | 1.67 22.49 1 2.67 7.45 | 3.67 4.85
.83 10.01 | 1.83 16.13 | 2.83 6.80 | 3.83 4.61
1.00 14.496 | 2.00 12.81 | 3.00 6.27 | 4.00 4.39
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| CALIB |
| MASHYD (0103) | Area (ha)= 70.00 Curve Number (CN)= 78.4

|ID= 1 DT= 5.0 min | Ia {mm) = B8.00 # of Linear Res. (N}= 3.00
———————————————————— U.H. Tp(hrs)= 1.43

NOTE: RAINFALL WAS TRANSFORMED TO 3.0 MIN. TIME STEP.

—---- TRANSFORMED HYETQOGRAPH -=---
TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr

TIME RAIN
hrs mm/hr

| | |
| ! |
.083 4.99 | 1.083 31.17 | 2,083 10.74 | 3.08 5.83
.167 4.99 | 1.167 31.17 | 2.167 10.74 | 3.17 5.83
.250 5.64 | 1.250 131.09 | 2.250 9.3} | 3.25 5.46
.333 5.64 | 1.333 131.09 | 2.333 9.31 1 3.33 5.46
.417 €.53 | 1.417 39.93 ) 2.417 8.26 | 3.42 5.13
.500 6.53 | 1.500 39.93 | 2.500 8.26 | 3.50 5.13
.583 7.84 | 1.583 22.44 | 2.583 7.45 | 3.58 4.85
L6671 7.84 ] 1.6067 22.44 | 2.667 7.45 | 3.67 4.85
.750 10.01 | 1.750 16.13 | 2.750 6.80 | 3.75 4,61
.833 10.01 | 1.833 16.13 | 2.833 6.80 | 3.83 4,61
.917 14.46 } 1.917 12.81 | 2.917 6.27 | 3.92 4.35
1.000 14.46 | 2,000 12.81 | 3.000 6.27 | 4.00 4.39
Unit Hyd Qpeak (cms)= 1.870
PEAK FLOW (cms} = 1.368 (i}
TIME TO PEAK {hrs)= 3.250
RUNOFF VOLUME (mm}= 24.678
TOTAL RAINFALL {mm= 63.688
RUNOFF COEFFICIENT = . 387

{i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD {0107} | Area {ha}= 26.80 Curve Number {CN)= 79.7
1ID= 1 DT= 5.0 min | Ia {mm) = 9.50 # of Linear Res. (N)= 3.00
———————————————————— U.H. Tpihrs}=  1.63

Unit Hyd Qpeak (cms)= .628
PEAK FLOW {cms)= L480 (i}
TIME TO PEAK {hrs)= 3.583
RUNCFF VOLUME (mm)= 24.699
TOTAL RAINFALL (mm)= 63.688
RUNQFF COEFFICIENT = . 388

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

{ ADD HYD (0302) |

I 1+ 2= 3 i AREA QPERK TPEAK R.V.
-------------------- {hal {crs) {hrs] (o
IDl= 1 {(0103): 70.00 1.368 3.25 24.68
+ ID2= 2 (0107): 26.80 .480 3.58 24.70
ID = 3 (0302): 96.80C 1.841 3.33 24.68

WOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {0L08} | Area {ha)= 17.00 Curve Number {CN)= 81.7
|ID= 1 DT= 5.0 min | Ia {mm} = 8.00 # of Linear Res.{N)= 3.00

———————————————————— U.H., Tpthrs)= 1.00
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Unit Hyd QOpeak (cms)= . 649
PEAK FLOW {cms}= 474
TIME TO PEAK {hrs)= 2.667
RUNOFF VOLUME {mm)= 27.546
TOTAL RAINFALL {mm)= 63,688
RUNQFF COEFFICIENT = .433

(i) PEAK FLOW DOES NOT INCLUDE

(i}

BASEFLOW IF ANY.

| ADD HYD (0303)
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (haj {cms | {hrs] {mm}
ID1l= {0302): 96.80 1.841 3433 24.68
+ ID2= {0108) : 17,00 474 2.67 27.55
ID = 3 (0303): 113.80 2.257 3.17 25.11
HOTE PEAK FLOWS D NOT INCLUDE BASEFLOWS IF ANY.
{ CALIB |
| NASHYD {0102y | Area {ha)= 136.00 Curve Number
1ID= 1 DT= 5.0 min | Ia {mm) = 2.00
———————————————————— U.H. Tp(hrs) 1.34
Unit Hyd QOpeak (cms}= 3.877
PERK FLOW {cms) = 6.851 (i)
TIME TQ PEAK {hrs)= 2.833

RUNOFF VOLUME
TOTAL RAINFALL
RUNQFF COEFFICIENT =

{(mmj= 56.906
(mm)= 63.688

.894

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD {0401) |

I Inlet Cap.= .170 |

| #of Inlets= 1]

| Total{cms)= .2 AREA QPEAK TPEAK R.V.

———————————————————— (ha) {cms) {hrs) {mm}
TOTAL HYD. {ID= 1): 136.00 6.85 2.83 56,91
MAJOR SYS.(ID= 2): 127.48 6.68 2.83 56.91
MINOR SYS.({ID= 3}: 8.52 .17 1.17 56.91

NOTE:

| CALIB |

| NASHYD {0101y | Area (ha}

|ID= 1 DT= 5.0 min | Ia )

-------------------- U.H. Tpihrsi=
Unit Hyd Qpeak (cms)= 5.158
PEAK FLOW {ems)= 4,539
TIME TO PEAK {hrs}= 4.667
RUNOFF VOLUME {mm}= 24,897
TOTAL RAINFALL {mm)= 63.688

RUNQFF COEFFICIENT =

.391

PEAK FLOWS DOQ NOT INCLUDE BASEFLOWS IF ANY.

= 343.00
= 7.80
£.54

Curve Number

{1}

{i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

{CNi= 98.0

# of Linear Res. (N}= 3,00

(CN}= 78.5

# of Linear Res.{N}= 3.00
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| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
——————————————————— (ha) fcms) (hrs) ()
IDl= 1 (0401): 8.52 .170 1.17 56.91

+ ID2= 2 (0101): 343.00  4.538 1.67 24.90

ID = 3 (0301): 351.52 4.709 4.67 25.67

HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 | AREA QPERK TPEAK R.V.
-------------------- {ha} {cms) {hrs) {mm}
ID1= 1 (0303): 113.80  2.257 3.17 25.11

+ ID2= 2 {0301): 351.52 4.709 4.67 25.67

ID = 3 (0304): 465.32 6.520 4.17 25.54

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |

} NASHYD (0105) | Area (ha)= 195.00 Curve Number (CNj= 68.3
fID= 1 DT= 5.0 min | Ia {mm} = 4.30 # of Linear Res.(Ni= 3.00
———————————————————— U.H. Tp(hrs)= 3.52

Unit Hyd Opeak (cms)= 2.116

PEAK FLOW {cms}= 1.567 (i)

TIME TC PEAK (hrs)= 5,583

RUNGFF VOLUME (mm)= 19,895
TOTAL RAINFALL {mm)= 63.688
RUNOFF COEFFICIENT = $312

(i} PEAK FLOW DQES NOT INCLUDE BASEFLOW IF ANY.

| CALIB
| NASHYD (0104) Area (haj= 172.00 Curve Number {CN}= 70.3
|ID= 1 DT= 5.0 min Ia (mm) = 8.00 # of Linear Res. (N)= 3.00
-------------------- U.H. Tpihrs)= 3.65

Unit Hyd Qpeak {(cms}= 1.800

PEAK FLOW {cms )= 1.280 (i)

TIME TO PEAK {hrs})= 5.750

RUNOFF VOLUME mm}= 19.026

TOTAL RAINFALL {mm}= 63.688

RUNOFF COEFFICIENT = .299

{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) {hrs} (mm)
(0105):  195.00  1.567 5.58 19.90

1]

IDl1= 1 :
+ ID2= 2 {0104): 172.00 1.280 5.75 19.03

3 (0305): 367.00 2.845 5.67 19.49
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HOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF RNY.

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- {ha) {cms) {hrs) (mm}
ID1= 1 (0304): 465.32 6.520 4.17 25.54

+ ID2= 2 (0305): 367.00 2.845 5.67 19.49

ID = 3 (0306): 832.32 8.973 4.50 22.87

NHOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD {0106) 1 Area (ha)= 138.00 Curve Number {CN)= 80.3
|ID= 1 DT= 5.0 min | Ia {mm)= 5.40 # of Linear Res.(N}= 3.00
-------------------- U,H. Tplhrsi= 2.99

Unit Hyd Qpeak {cms}= 1.763

PEAK FLOW {cms) = 1.811 (i)

TIME TO PEAK thrs)= 5.000

RUNQFF WVOLUME (mm)= 28.171

TOTAL RAINFALL {mm)= 63.688

RUNOFF COEFFICIENT = . 442

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

I 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— {ha}) {cms}) (hrs) (mm}
ID1= 1 (0306}: 832.32 8.973 4.50 22.87

+ ID2= 2 (0106}: 138,00 1.811 5.00 28.17

ID = 3 (0307): 970.32 10.743 4.58 23.62

WOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

R AR SE S SRR RERRRRR R R EREEES

** SIMULATION NUMBER: Foax

A SR AR AR SR SRR EREERRESRERSESEE S

| CHICAGC STORM | IDF curve parameters: A= 980.000
} Ptotal= 70.14 mm | B 3.700
———————————————————— C= .132
used in: INTENSITY = A / {t + B}"C
Duration of storm = 4.00 hrs
Storm time step 10.00 min
Time to peak ratio = .33

TIME RAIN
hrs mm/hr

TIME RAIN
hrs mmn/hr

| 1 |

i | |
.17 5.52 | 1.17 34.19 | 2.17 11.85 | 3.17 6.45
.33 6.24 | 1.33 144.26 | 2.33 10.28 | 3.33 6.04
50 7.22 |1 1.50 43.76 | 2.50 9.12 | 3.50 5.68
+67 8.67 | 1.67 24.65 + 2.67 8.23 | 3.67 5.37
.83 11.05 } 1.83 17,76 | 2.83 7.52 | 3.83 5.10
1.00 15.93 | 2.00 14,12 | 3.00 6.94 | 4.00 4.86
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Curve Number {CN}
# of Linear Res. (N}

5.0 MIN. TIME STEF.

---- TRANSFORMED HYETOGRAPH ----

| CALIB |
| NASHYD (0103) | Area (ha)= 70.00
{ID= 1 DT= 5.0 min | Ia {mm}= 8.00
———————————————————— U.H. Tp{hrs)= 1.43
NOTE: RAINFALL WAS TRANSFORMEPR TO
TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr
.083 5,52 | 1.083 34.19
.167 5.52 | 1.167 34.19
.250 6.24 | 1.250 144.26
.333 6.24 | 1.333 144.26
. 417 7.22 | 1.417 43.76
.500 7.22 | 1.500 43.76
.583 8.67 | 1.583 24.65
.667 8.67 | 1.667 24.65
. 150 11.05 | 1.750 17.76
.833 11.05 | 1.833 17.76
. 917 15.93 | 1.917 14,12
1.000 15.93 | 2.000 14,12
Unit Hyd Qpeak (cms)= 1.870
PEAK FLOW {cms) = 1.625 (i}
TIME TO PEAK {hrs)= 3.250
RUNOFF VOLUME {mm)= 29.224
TOTAL RAINFALL {mm)= 70.137
RUNOFF COEFFICIENT = .417

TIME RAIN
hrs mm/hr

{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

26.80
9.50
1,63

| CALIB |

| NASHYD (0107) | Area {ha)=

{ID= 1 DT= 5.0 min | Ia (mm} =

———————————————————— U.H. Tplhrs)=
Unit Hyd Qpeak (cms)= .628
PEAK FLOW (cms)= .571 (i)
TIME TO PEARK (hrs}= 3.583
RUNOFF VOLUME {mm}= 29,337
TOTAL RAINFALL {mm})= 70.137
RUNOFF COEFFICIENT = .418

| |

| |

| 2.083 11.85 | 3.08 6.45
| 2.167 11.85 | 3.17 6.45
[ 2.250 10.28 | 3.25 6.04
| 2.333 10.28 | 3.33 6.04
| 2.417 9.12 | 3.42 5.68
| 2.500 9.12 | 3.50 5.68
| 2.583 8.23 1 3.58 5.37
| 2.667 g.23 3.67 5.37
| 2.750 7.52 3.75 5.10
| 2.833 7.52 3.83 5.10
| 2.917 6.94 | 3.92 4.86
| 3.000 6.94 | 4.00 4.86
Curve Number {CN}= 79.7

# of Linear Res.{N}= 3.00

(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

| ADD HYD (0302)

| 1+ 20 3 AREA

———————————————————— (ha)
IDi= 1 {0103}: 70.00 1.

+ ID2= 2 (0107}: 26.80

TPEAK R.,V.
(hrs} [ mm}
3.25 29.22
3.58 29.34

ID = 3 (0302): 96.80 2.188

3.33 29.26

KOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0108) | Area {ha}=
|ID= 1 DT= 5.0 min | Ia (mm} =

17.60
8.00

Curve Number {CN}= 81.7
# of Linear Res.{N}= 3.00
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——————————————————— U.H. Tp(hrs}= 1.00

Unit Hyd Qpeak {(cms)= .649
PEAK FLOW {cms )= .562 (1)
TIME TG PEAK (hrs}) 2.583

RUNOFF VOLUME {mm}= 32.437
TOTAL RAINFALL (mm)= 70.137
RUNOFF COEFFICIENT = .462

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2= | AREA QPERK TPEAK R.V.
———————————————————— {ha} {cms) {hrs} {mm}
IDl1= 1 (0302): 96.80 2.188 3.33 29.26

+ IDZ2= 2 (0108): 17.00 .562 2.58 32.44

ID = 3 (0303}): 113.80 2,681 3.17 29.73

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0102) | Area {haj= 136.00 Curve Number {CN)= 98.0
{ID= 1 DT= 5.0 min | Ia {mm} = 2.00 # of Linear Res. (N)= 3.00
———————————————————— U.H, Tp(hrs}= 1.34

Unit Hyd Qpeak (cms)s= 3.877

PEARK FLOW {cms) 7.619 (i}

TIME TO PEAK {hrs)= 2.833

RUNOFF VOLUME (mm)= 63.320

TOTAL RAINFALL {mm} 70.137

RUNOFF COEFFICIENT = .903

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| DUHYD (0401) |

| Inlet Cap.= .170 |

| #of Inlets= 11

| Total{cms)= .2 AREA QPEAK TPEAK R.V.

-------------------- (ha) {cms} {hrs) (mm)
TOTAL HYD.(ID= 1): 136.00 7.62 2.83 63.32
MAJOR SYS. (ID= 2): 128.21 7.45 2.83 63,32
MINOR SYS.({ID= 3): 7.7%9 .17 1.08 63.32

|
| NASHYD {0101) | Area {ha}= 343.00 Curve Number {(CN}= 78.5
|ID= 1 DT= 5.0 min | Ia {mm} = 7.80 # of Linear Res. (N}= 3.00
———————————————————— U.H. Tpihrs}= 2.54

Unit Hyd Qpeak {cms}= 5.158

PEAK FLOW {cms) = 5.372 (i)

TIME TO PEAK {hrs}= 4.583

RUNCFF VOLUME {mm}= 29.460
TOTAL RAINFALL {mm}= 70.137
RUNOFF COEFFICIENT S .420
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(i) PEAK FLOW DCES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0301) |

| 1+ 2= 3 ( AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) {mm)
IDi= 1 (0401): 7.79 .170 1.08 63.32

+ Ib2= 2 {01l01): 343.00 5.372 4.58 259.46

ID = 3 (0301;: 350.79  5.542 4.58 30.21

MOTE: PEAK FLOWS DO NCT INCLUDE BASEFLOWS IF ANY.

| 1+ 2= 3 ! AREA QPEAK TPEAK R.V.
———————————————————— {(ha} (cms) (hrs} {mum}
IDl= (0303): 113,80 2.681 3.17 29,73

+ ID2= {0301):  350.79 5.542 4.58 30.21

ID = 3 (0304): 464.59 7.686 4.17 30.09

HWOTE: PEARK FLCOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |

| NASHYD (0105) | Area {ha)= 195.00 Curve Number {CN)= 68.3
|ID= 1 DT= 5.0 min | Ia {mm) = 4.30 # of Linear Res.{N)= 3.00
-------------------- U.H. Tpihrs)= 3.52

Unit Hyd Opeak ({cms)= 2.11e

PEAK FLOW (cms)= 1.858 (i}
TIME TO PEAK {hrs)= 5.583
RUNOFF VQLUME {fmm)y= 23.592
TQOTAL RAINFALL {mm)=70.137
RUNOFF COEFFICIENT = .336

{i} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD (0104 | Area tha)= 172.00 Curve Number {CN})= 70.3
{ID= 1 DT= 5.0 min | Ia {mm) = 8.00 # of Linear Res.{N}= 3.00
—————— - m——— U.H. Tp(hrs)= 3.65

Unit Hyd Qpeak (cms)= 1.800

PERK FLOW {cms)= 1.533 (i}

TIME TQ PEARK {hrs)= 5.750

RUNOFF VOLUME {fmm)= 22,786

TOTAL RAINFALL (mm)= 70.137

RUNOFF COEFFICIENT = .325

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0305) |

| 1+ 2= 3 i ARER QPEAK TPEAK R.V.
=== Nty {ha) {cms) {hrs} {mm}
IDl= 1 (0105}: 195.00 1.858 5.58 23.59

+ Ib2= 2 (0104}: 172.00 1.533 5.75 22.179
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ID = 3 (0305): 367.00 3.389 5.67 23.21

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| ADD HYD (0306)

| 1+ 2= 3 | AREA QPERK TPEAK R.V.
———————————————————— (ha} {cms) (hrs) {mum )
Ibl= 1 (0304}: 464.59 7.6B6 4.17 30.09

+ ID2= 2 (0305): 367.00  3.389 5.67 23.21

ID = 3 (0306): 831.59 10.604 4.50 27.06

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD (0106) | Area {ha)= 138.00 Curve Number {CN)= 80.3
|ID= 1 DT= 5.0 min | Ia {mm) 5.40 # of Linear Res.{N)= 3.00
———————————————————— U.H. Tplhrs}= 2.99

Unit Hyd Qpeak (cms)i= 1.763

PEAK FLOCOW {cms) 2.121 (i}

TIME TO PEAK {hrs}= 5.000

RUNOFF VOLUME (mm}= 32,986

TOTAL RAINFALL {mmj= 70.137

RUNOFF COEFFICIENT = .470

(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD (0307) |

| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) {mm
IDi= 1 (0306): 831.59 10.604 4.50 27.06

+ ID2= 2 (0106}): 138.00 2.121 5.00 32.99

ID = 3 {0307} 969.59 12.677 4.58 27.%0

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH




Township of Wainfleet
Reeb Quarry
Water Management Report

APPENDIX B: HYDRAULIC ANALYSIS
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HEC-RAS Plan: exist River: Eagla Marsh Dral Reach: t

Reach River Sta Profile Q Total MinChEl | W.s.Bev.| Citw.s. | £EG. Elev | EG. SMVJ Chnl | Flow Area | Top Widéh {7 Froude # Cht
(m¥s} {m) {m} {m) m) - [mim) {m’s) {m2) {m)

1 4000 2 yr 1.78 174.60 175.38 175.40 0.000470 0.43 4.15 6.81 0.18
1 4000 S yr 247 174,60 175.52 175.54 0.000503 0.49 5.10] 7.70) 0.19
1 4000 10w 3.05) 174.60 176.62 175.63, 0.000505 0.53 5.91 10.01 0.19
1 4000 25 yr 3.98 174.60 176.74 175,76/ 0.000501 0.58] 7.62 18.08 0.19
1 4000 50 yr 4.72 174.60. 175.84 175.86 0.000470 0.60 9.39 18.83 0.19
1 4000 100w 5.55 174.60 175.95 175.97 0.000425 0.61 11.54 22.37) 0.18
1 3991 2 4T 1.78] 174.58 175,39 174.85 175.39 0.000440 0.42 4.23) 6.80 017
1 3991 6w 2.47 174.58 175.62 174,92 175.53 0.000478 0.48 5147 7.61 0.18
1 3981 10 yr 3.05 174.58 175.61 174.96 175,63 0.000484 0.52 5.98 9.90 0.19
1 3691 25 yr 3.98 174.58 175.74 175.03, 175.76; 0.000485 0.58 7.66 18.05 019
1 3991 60w 4.72 174.58 175.84 175,08 175.85 0.000458 0.60/ 9.42 16.80/ 0.19
1 3981 100 yr 5.55/ 174.58 175.95, 175.43 176.96/ 0.000415 0.61 11.57 22.14 0.18
1 3990 Culvert

1 f3g71 2y 1.78 174.53 176.24 174.75 175.34 0.000218 0.31 5.82 10,39 0.12
1 3971 5yr 2.47 174.53 175.45 174.81 175.48 0.000247 0.36 7.13 11.82 0.13
1 KEd ) 10 yr 3.05 174.53 175.53 174.84 175.54 0.000266 040 8.80 23.88 0.14
1 3971 25 yr 3.98 174.53 175.63 174.90 175,64 0.006278 0.44 11.34 25,77 .15
1 3971 80w 4.72 174.53 175.70 174.94 17871 0.000286 047 13.13 26.44 0.15
i 3971 100 yr 5.55) 174.53 175.78 174.99 175.79] 0.000282 0.49 15.22 27.19 0.15
1 3961 2 yr 1.78 174.51 175.23 174.73 175.34 0.000204 0N 5.94 10.37] 012
1 3981 5y1 247 174.51 175.45) 17479 175.46 0.000233 0.361 1.25 11.79 013
1 3961 iGyr 3.05 174.51 175.53 174.83 175.54 0.000253 0.39] 8.89 23.71 0.14
1 3961 25 yt 3.98 174.51 175.83/ 174.88 175.64 0.000268 0.44 11.41 25.75 0.14
1 3961 50 yr 4.72 174.51 175.70 174.92 175.71 0.000277 0.46 13.20 2641 0.15
1 3961 100 yr 5.55 174.51 175.78 174.97 175,719 0.000274 0.49 15.28 2747 015
1 3036 2y 1.78 174.41 17533 175.23 0.000337| 0.37 4.84 7.93 0.15]
1 3936 Byr 247 174.41 175.44 175.45 0.000393 0.43 5.79 8.50 0.16
1 3936 10 yr 3.05 174.41 1758.52 175.53 0.000446 047 6.44 8.86 0.18
1 3936 25yr 3.98 174.41 176.61 175.63 .000532 0.54 7.2 9.34 .20
1 43935 50 yr 4.72 174.41 175.68, 175.70 0.000597 0.59 7.95 9.66/ 0.21
1 3936 100 yr 5.55/ 174.41 175,75 175.77 0.00064 1 0.64 an 1217 0.22
1 3447 2y 2.29 174.24 175.25 175.28 0.000098 0.16 15.23 50.36 0.08
1 3447 5 yr 3.18 174.24 175.39 175.38, 0.000070 0.16 23.06 £9.03 0.07
1 47 10w 3.95 174.24 176.46 175.47 0.000065 017 28.89 80.15) 0.07
1 3447 25 wr 5.16 174.24 175.56 176.57 0.000061 0.18 37.61 94.39 0.07
1 447 50 yr 6.13 174.24 175.63 175.63, 0.000059 0.19) 44,31 104.01 0.07,
1 3447 100 yr 7.23 174.24| 176.1 175.71 0.000055 0.19] 53.10)] 115.41 0.07/
1 32 2yr 229 174.22 175,25 174.58 175.25 0.000080 .18 15.56 50.16/ 0.08
1 3432 Sw 3.18 174.22 175.28 174.61 175.39 0.000066 0.18 23.39 68.89 0.07
1 3432 10 yr 3.95 174.22 175.46) 174.66 175.46 o.ooooszl 0.17, 29.21 80.02 0.07
1 3432 25yr 5.16] 174.22 175.56 174.71 175.56 0.000058| 0.18 37.93 94.26 0.07
1 3432 50 yr 6.13 174.22 175.63 174.75 17563 0.000057| 0.19) 44.62 103.88 0.07
1 3432 100 yr 7.23 174.22 175.711 174.80 175.74 0.000053 0.19] 53.41 115.29 0.07]
1 3431 Culvert

1 320 2y1 2.29 174.21 175.16 175.16 0.000131 0.20, 12.70 40.9¢ 0.09
1 3420 §yr 3.18 174.21 175.27 175.28] 0.000113 .21 17.97 §2.53 0.09
1 3420 1091 295 174.21 175.36 175.35 0.00100 0.22 22.93 61.45, 0.09
1 3420 25 yr 5.161 174.21 175.50 175.50 0.000080 ¢.22 3216 75.29 0.08
1 3420 50 yr 6.13] 174.21 175,60/ 175.60 0.000067| 0.22 40.39 85.76 0.07
1 20 100 y 7.23] 174.21 175.70] 175,70 0.000059 0.22 49.47) 96.00/ 0.07
1 3410 2yr 229 174.14 175.16 175.16 0.000122 0.19 12.93 40.84 0.09
1 3410 Syr 3.18 174.14 175.27 175.27 0.000107 0.21 18.20 5243 0.08
1 10 10y 3.95] 174.14 175.36 175.36] 0.000096 0.22 23.15 61.35 0.08
1 3410 25y 5.16 174.14 175.50 175.50- 0.000077 0.22 32.39] 76.21 0.08
1 M1l 50 yr 6.13 174.14] 175,60/ 176.60 0.000065| 0.22 40.62 85.70] 0.07
1 3410 100 yr 7.23 174.14 175.70 175.70 0.000057 0.22 49.70] 95.94 0.07
1 1475 2 yr 3.17] 173.80 174.58 17413 174.60/ 0.000770 0.57 5.53 8.55 0.23
1 1475 Byr 4.43 173.80 174.73| 174.20 174,75 0.000810 0.85 6.81 8.99/ 0.24
1 1475 10 yr 551 173.80 174.85' 174.25 174.08 0.000796 0.69 7.95 9.37 0.24
1 1475 25y 7.24 173.80 175.05 174.33 175.07 0.000818 0.7 9.87 10.91 0.25
1 1475 50 yr 8.62 173.80, 175.20 17439 175.22 0.000808 0.74 11.70 16.90 0.25
1 1475 100 yr 10.19 173.80 175.36 174.45 175.38 0.000620 0.72 16.50 35.15) 0.22
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HEC-RAS Plan; exist River: Eagle Marsh Oral Reach: 1 (Coninued)
Reach River S1a Profile G Total MnChEl | WS Elev | CtWS. | EG.Elev | £G. Slops Vel Chod Fiow Area- | Top'Width | Froude # Chl
{m3's) {m) {m) (m} {m) {mm) {mis} {m2) {m)
1 1465 2yr 317 173.45 174,58 173.96 174.59 0.000466 0.49 65.43 a3 0.18
1 1485 Syr 4.43 173.65) 174.73 174.04 174.74 0.000547 0.58 7.88 2.75 020
1 1465 1oy 551 173.65 174.85 174.10 174.87 0.000576 0.63 8.78 8.13 0.20
1 1485, 25 y1 7.24 173,66 175.04 174.18 175.07 0.000644 .68 10.65 10.72 0.22
1 1485 50 yr 8.62 173,65 175.19 174.24 175.22 0.000671 0.70 i2.44 1821 0.22
1 1485 100 yr 10.19 17365 175.35 174.31 176.28 0.000536 0.68 1717 34.92 0.20
1 1464 Culvert
1 1463 2yr 37 173.62 174.51 174.52 0.000527 0.51 6.18 8.38 0.18
1 1453 Syr 4.43 173.62 174.63) 174.65 0.000665 062 7.18 8.75 0.22
1 1453 10yr 5.51 173.62 174.73/ 174.75) 0.000728 0.68 8.19 9.07 0.23
1 1453 25y 1.24 173.62 174.89 174.92 Q.000776 0.7¢ 9.58 9.57 0.24
1 1453 50 yr 8.62 173.62 175.01 175.04 0.000789 0.80 10.95 14.79 0.25
1 1453 100 yr 10.19 173,62 17513 17517, 0.000768 0.84 13.55, 28.89 0.25
1 1443 12yr 317 173.61 174.50 174.52 0.000491 0.5¢ 6.32 841 0.18
1 1443 5 yr 443 173.61 174.62 174.64 0.000626 261 73 8.76 .21
1 1443 10 yr 5.51 17361 174.72 174.75/ 0.000689 0.67 8,22 9.05 0.22
1 1443 25 yr 7.24 173.61 174.88 174.91 0.000740 ¢.75 8.70 9.51 0.24
1 1443 50 yr 8.62 17361 175.00 176.03 0.000758 0.79 10.93 12.86 0.24
1 1443 100 yr 10.19 17361 175.12 175.16 0.000754 0.83 13.32 27.64 0.24
1 723 2y 3.86 173.55 174.34 173.73 174.4 0.000152 0.28 12.65 17.41 0.10
1 723 S5y 5.38 173.55 174.34 173.77] 174.35 0.000294 0.39 13.85 17.41 0.14
1 723 10y 6.68 173.55 174.34 173.80 174.25 0.000454 049 13.85 17.41 0.18
1 723 |25 yr 8.76 173.55] 174.34 173.85 174.36) 0.000781 0.64 13.65 17.44 0.23
4 723 80 yr 10.40 173.55 174.34 173.8% 174.37 0.001100 0.76 13.65 17.41 0.27
1 723 100 yr 12.28 173.55 174.34 173.92 174.38 0.001534 0.90 13.65 1741 0.32
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Elevation (m)

Reeb Quarry - Eagle Marsh Drain

Plan: Existing w normal lake level 30/01/2008

sec 4000 upstream of Hwy 3 crossing

176.4-

il
.05 ™

035 —— e .05 "')I

Legend

176.2-

TR

176.0

175.8-

175.6

175.4+

175.2

175.04

174.8

174.6
0

15 20 25 30
Station (m)

e
WS 100 yr
—_—
WS 50 yr
WS 25 yr
S
WS 10 yr
————
WS 5yr
WS2yr
—_—

Ground
[ ]
Bank Sta




Elevation (m)

Reeb Quarry - Eagle Marsh Drain ~ Plan: Existing w normal lake level  30/01/2008

sac 3991 upstream of Hwy 3 crossing
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Township of Wainfleet

Reeb Quarry

Water Management Report

Table B1
Eagle Marsh Drain Capacity (m?/s) at Specified Locations Based on Lake Erie Water Levels
. Starting Water Surface Elevation (m)

e 174.34 1745 174.8 175.0 175.2
1 | Highway 3 3.0 3.0 3.0 3.0 2.7
2 | Rail Berm 2.10 2.10 2.10 1.60 0
3 | Cement Plant Road 9.1 9.1 8.4 6.6 0
4 | Upstream of flood gate 204 204 204 204 204

at Lake Erie

C.C. Tatham & Associates Ltd.

Januar}-', 2008
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Channel Cgp_a.;'r’-q Determination b EMD

at ﬂw\.\ '3

 shadi

waber el = 4. 29 m

HEC-RAS Plan: 174.34 1 River: Eagle Marsh Dral Reach: 1 Profile: PF 1
~Reach River Sta Profile |- QTelal " '|" MinChEl' | W.S.Elev | CitW.5. | EG.Elev | E.G.Slope | VelChnl | FiowArea | TopWidih | Froude #Chl
= B {m3s) {m) (m) {m} {m} (mim} (mis} (m2) {m}
1 < |4000 PF.1 3.00 174.60 175.54 175.56]  0.000676 0.57 5.25 8.16 0.22
1 3091 PF1 300 174.58 175,54 174.96 175.55]  0.0600650 0.57 532 8.02 0.21
1 3080 = Cutvert]
T 397 1PF 3.00 174.53 175.44 174.84 17545|  0.000393 0.45 6.92 11.60 0.17
1 3961 PE1 3.00 174.51 175.43 174.82 175.44 0.000373 0.45 7.02 11.56 0.16
i 3836 PF1 3.00 174.41 175.42 17543  0.000646 0.54 5.57 8.37 021
1 sy PF1 3.00 174.24 175.33 17533 0.000084 0.17 19.34 60.87 0.08
- 3432 PF 1 3.00 174.22 176.33 174.60 1756.33 0.000088| 0.17 19.66 60.68 0.08
1 3431 Culvert | |
a0 PF 1 3.00 174.21 175.19 175.19 0.000182 0.24 13.88 43.83 0.11
| e 3410 FFA 3.00 174.14 175.19 175.19]  0.000172 0.24 14.09 4365 0.11
£ 1476 PF 1 3.00 173.80 174.55 174.12 174.56]  0.000830 0.58 5.20 8.43 0.23
'PI_ 1465 A|PFA 300 17365 174.54 173.95 174.55]  0.000485 0.49 611 819 0.18
i 14684 Culven
1 1453 PF 1 300 17362 174.47 174.48]  0.00055 0.51 5.64 8.25 0.1
1 1443 PE 3.00 172,61 17446 174.48]  0.000518 0.50 5.98 8.29 0.19
1 723 PF 4 3.00 173.55 17434]  173.70]  174.34]  0.000092] 022 1385 17.41 0.08
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Channel quuc;—lml Dedermination for EMD ot Rail Berm

HEC-RAS Plan: 174.34 2

River: Eagle Marsh Oval Reach: 1 Profile: PF 1

Reach River Sta Profite Q Tolal MinChEl | WS.Elov | CritW.S. | EG.Elev | EG. Slope”| VelChnl | FlowArea | TopWidh | Froude #Chi
{m3fs) {m} {m} {m} (m) {m/m {mis) {m2) {m}

1 4000 PF1 2.10 174.60 175.40 175.41 0.000628 0.50, 4.2t 6.84 0.20
1 3961 PF 1 2.10 174,58 175.39 174.88 17541 0.000592 0.49 4.28 6.83 0.20
1 3890 Cubvert

1 3971 PF 1 2.10 174.53 175.32 174.78 175.33 0.000328 0.38 5.66 10.19 0.15
1 3961 PF1 2.0 174.51 175.32 174.76 17532 0.000307 0.37 5.77 10.16 0.15]
1 3936 PFE 1 2.10 174.41 175.30 175.31 0000520 0.45 4.67] 7.82 0.19
1 3447 PF 1 2.10 174.24 175.18 175.18 0.000157| 0.18 11.96 40.06 0.10|
1 3432 PF 1 2.10: 74.22 175.18 174.54 175.18 0.000143| 0.17 12.27 39.75 0.09)
1 3431 Culven

1 3420 PF 1 210 174.21 175.09 175.08 0.000206 0.22 9.90 33.25/ 0.11
1 3410 PF 1 2.10 174.14 175.08 175.09 0.000190 0.21 10.12 33.05 0.1
1 1475 PF 1 2.10 173.80, 174.45 174.06 174.47 0.000652 0.47 4.45 8.18 0.20]
1 1485 PF1 210 173.65 174.45 173.89 174.46 0.000344 0.39 538 1.92 0.15
1 1484 Culvert

1 1453 PF 1 2.0 173.62 174.41 174.42 0.000354 0.39 5.4 8.06 0.15
1 1443 PF % 2.10 173.61 174.40 174,41 0.000326 0.38 5.49 8.12 0.15
1 723 PF 1 2.10 173.55 174.34 173.67 174.34 0.000045| 0.15I 13.65 17.41 0.06

5‘|'ar+'lt‘\j wole ¢l = 743t m
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Channcl quuo;'l"‘, De'}ermiha‘k“ ‘['"' EMD at Cement Plan'l' Rood

HEC-RAS Plan; 174.34 3

River, Eaple Marsh Oral_Reach: 1 Profile: PF 1

Reach -} RiverSta |  Profile QTYolal [ "MinChEl [/W.S.Elev | CrtW.5. | E.G.Elev { EG.Slops | Vel Chnl -]  Fiow Area | Top Width | Froude #Chi
(md/s) {m) {m}) {m) () {rvm) {m/s) {m2) {m)

1 4000 PF 1 9.10 174.60 176.27 176.28 0.000350 0,66 2023 28.10 0.17
1 2961 PF 1 9.10 174,50 176.26 175.32 176.28] 0000345 0.65 20:25 28.10) 0.17
1 3990 Culvert
1 3971 PF 1 9.10 174.53 175.85 175.15 175.87 0.000594 0.74 17.52 37.00 0.22
1 3961 PF1 9.10) 174.51 175.84 17513 175.85]  0.000588 0.74) 1743 37.00 0.22
1 3638 PF 1 9.10 174.41 175.79/ 175.84 0.001527 1.01 9.17 15.87 0.34
1 3447 PF 1 9.10) 174.24 175.71 175.71]  0.000088 0.25 52.86 #15.11 0.08
1 3432 PF1 9.10 174.22 175.71 174.86 175,71]  0.000085] 0.24 5311 11493 0.08
1 3431 Crdvert
1 3420 PF 1 9.10 174.21 175.67 175.67 0.000105' 0.28 46,90 93.21 0.08
1 310 PF 1 9.10 174.14 175.67 175.67 0.000103[ 0.28 47.08 93.11 0.08
1 1475 PF 1 9.10 173.80 175.19 174.41 175.23 0.000306 0.78 11.60: 12.55 0.26
[ 1465 PF 1 .10 17365 175.19 174.28 17522 0.000751 0.74 12.40 15.92 0.24
1 1484 Cubvert
1 1453 PF 1 .10 173.62 174,97 17501 0000066 0.87 10,48 12.58 0.27
1 1443 PEA 210 173.61 174.97 175.00 0.000029 0.87] 10.51 10.16 0.27
1 723 PF 1 9.10 173.55 174.34 173.86 174.38 0.000842 0.67 13.65 17.41 0.24
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Township of Wainfleet
Reeb Quarry
Water Management Report

APPENDIX C: WATER BALANCE ANALYSIS

C.C. Tatham & Associates Ltd. January, 2008



Township of Wainfleet
Reeb Quarry
Water Management Report

PHASE 1A WATER BALANCE

C.C. Tatham & Associates Ltd. ) January, 2008



ajeq

O O L
n%w. am? n%v QY aqv n%c n%%»a%%u n%%un%%u n%w
PRGN S i s g P

H H H O O O O H D
& P P I AO P IR S

InY N Y D

RO USSR
NN

& M o

AO AO 60 AO

N oy Loy ®
S F FFF
L
£ O

B P

& & Y
O O O

00001

0000¢

0000€

{ew) awnjop ebeiolg

00cOoYr

0000§

00009

POpI00Y Jeah 3saybiy - 6861
(moyu) sereMpuno.s) JeinBay) oueuadS Y| aseyd - Sawnjop abeiolg

CH B O 5 D G S S g B = E cA e B o B B




e

p—

—

———

li 1 -

Climaty Dats 19632007
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Runoning Dally Water Balance, Reeb Quany - Phase 14
Climats Dats 1985-2007

Siation N: PORT COLBORNE
Provincs ONTARIO
Latitude 42.88
Longilude  -T9.25
Elevation 1753
Climate lc 6136606

WMO Identifier
TC Idenlifler
Max, A ble Rek & ‘Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m¥s 0.0625 m’is
$9.29 mm 29.65 mm
Groundwatar Inflow 257326 mlyr
705 m’iday
415 mm
Fhass 1A Quarry Area 17 ba
Max, Storage Yolume 284.23 mm
48237 m’
Saluiated ANowable
Total Toul Toul Potenmial |  Actusl Vepour | Deylighl GW | Storage | Storage [ fgisass | Storage
Rain Soow | Pecip | Snowp S | Pressure | Hours Inflow | Velume | Volume | volume |Camyover|
{mm} fem) [ram) {mm) {mn} {mm) {kPa) fha)_ |E (mmk {mem) | (mrm} imin} {m% fmm} [mn)
9 2 . ] 200 1704 0.09 [¥2] 12 | o8t | 000 435 9931 | | _oo0 | ead |
20 & (1] e00 1 090 1 000 [T 1263 | og4 | 900 | | o048 | |_opo 1 10043 |
19 0 T ¢ 00 1931 D0y 080 1280 | o9e a3e 1 wix | 1hops) 0 105 30
[ o ] 00 2073 0.00 (YT 1200 [ 118 22 4] e | ipios sy 20 118 3¢
2 © 2 000 44,58 000 131 1zh [ 128 125 4) 2009 | aosyzer | 000 12060
02 ) 02 g.00 2454 000 per [ wzrm [ 1 LO0 43 1481 T 2e237er | 000 12491
] o8 18 2.90 2042 1 000 | gje | jzE0 | 108 1 OX5 43 13871 | 2208077 00 1 12971 }
'] L] L] 000 17.08 000 071 128y 1 098 1 Q00 | 44 10380 1 22TSSTT 90 1 133 |
] L] L 2.00 000 000 o4 1 gpe 1 002 1 000 4] 13000 | 230077 | 2985 | 10039 |
24 L 24 0.00 200 2.00 o8 1L 1dpe ! 092 | 168 4 11400 1 jedeads i 000 1 11400 |
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Bunning Dally Water Balance, Reeb Guarry - Phase 14
Climate Data 1965-2007

Statlon N: PORT COLBORNE
Province ONTARIQ
Lalitude 42.88
Longilude  -79.25
Elavation 1753
Climate Ic 6136606

WMO Identifier
TC Kentifiar
Max. Rel k] Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m*ts 0.0625 m'ls
59.29 mm 29.65 mm
Groundwater Inflow 257325 mhyr
705 m¥fday
415 mm
Fhase 1A Quarry Area 17 ha
Max. Storage Yolume 284.33 mm
48337 m*
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Running Deily Water Balance, Reeb Guarcy - Phase 1A
Climats Dats 1965-2007

Station N: PORT COLBORNE

Provines ONTARIQ

Latitude 4288
Lonpliude  -79.25
Elevation 175.3
Climats Ic 6136806
WO Identifier
TC Identilier
Max. Allowable Rel ] Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m¥s 0.0625 m¥s
59.29 mm 29.85 mm
Groundwater Inflow 257326 mhyr
705 m’lday
4.15 mm
Phass 1A Quarry Ares 17 ha
Max. Storage Yolume 284.33 mm
48337 m*
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Bunning Dally Yator Balance, Reeb Quarry - Phase 14
Climate Data 19652007

Station N: PORT COLBORNE
Province ONTARIC
Latitude 42.80
Longitude 7925
Elevation 1752
Climate Ic 6136606

WMO Identifier
TC Identifier
Max. Allowable Relesss: Summar, Winter Spring. Fall
7000 Limin 3500 Limin
0.125 m'a 0.0625 m'fs
59.29 mm 29.65 mm
Groundwater inflow 257325 mhyr
705 mYday
415 mm
Phasa 1A Guarry Area 17 ha
Max. Storage Yolume 284.33 mm
48337 m*
Salursted Allowable
Toal Total Toial Polential | Actust Vapow | Daylight GW | Storage { Storage | Relass | Storags
Mean Rain | Snow | Precip | Snowpack Prassure | Hours Swiplus| Inflow | Volume | Yolume | voume |Camyover|
te | Tomp{C)| {mmk | ¢cm) | fmm) | {mm} frnm) imm} (%Pa) the) |EgmmY dmem) | (mm) | {mm) fm® {mm} {mm)
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Running Dslly Weter Balance, Resb Quarry - Phage 18
Climate Osta 1965-2007

Station Ni PORT COLBORNE
Province ONTARI}
Latitude 42.88
Longitude  -78.25
Elevation 175.3
Climate l¢ 6136606

WO Identifier
TC Hentifier
Max. Allowabls Releass: Summar, Wintar Spring, Fall
7000 Limin 3500
0.125 m's 0.0625 m's
50.29 mm 29.85 mm
Groundwatar Inflow 257325 mifyr
705 m’-’d!v
4.15 mm
Phase 1A Quarry Arsa 17 ha
Max. Storage Valume 284.33 mm
48397 m’
Saturated Allowable
Toual Tolal Taotal Potertial |  Aciusl Vapaur | Daylight GwW | Storags | Storage | Reisass Storage
Mean Rein | Seow | Precip | Snowpach Pressure | Hours Suphus| tnflow | Volume | Valume | volume |Caryover
|_Oste_{ TempiQ)f {mm} | fem) | fmm} | fmem) | fme) | fown) | (wPwj | oo} € mmll gmm) | o) | pmemd | (m% | jmemy | mm) |
1 01/91/2001 43 [] 2400 1 _ 000 0 2.07 044 000 L Iodgo | <920 | 000 |
| 910912001 108 [ 1400 907, (-] Fi 211 920 | o000 ER J0300 | 5020 1 0(0 |
930172001 ] 2.1 3000 000 00 -] 915 050 1| 000 EA| Tofeo | seze 1 oo |
| 840172001 15 2000 000 .13 g2 _ 218 053 | 1 lohoo | seze | ooo |
| 240172001 =15 . %00 | 58 { 089 | 15 | J0500 3 shae {000 |
K] .00 0 _ 20 551 oar Posr | ooo 15 1 70600 ! 020 | 000 |
e} 2200 00 ] 58 #31 059 | 000 % 1 70500 + s92p | 000 |
N 3200 20 235 1 054 | 009 1 | _rioo | seze f 000 |
0912001 H3 3390 00 ] Fl ) 0% | 000 41 fospe | coze | 000 |
| 12012001 23 2300 000 ] 009 £ 9.43 057 | GO0 | 415 1 Joiop | sege o0, |
| 112001 43 1] ] 000 _{_ DOG £ AT 000 | 000 | 41% 1 e | 5920 200 )
12512001 2 L — 200 2 [Tl £t | om | i 15 1 Fos00 | w2 | 000 !
BT T T g R | 20 55 s} 15 A5 | o800 ) #9029 | Q00 |
| 14812001 03 2 oo .00 Aol AT 084 120 13 5351 1 8359 ! o000 | 551 |
| 160172901 23 1 | 5905 08 kil Ly | 1832 | 405 ) 2097 | 492532 | 000 | a7 |
Hen001] 0% 0 7Y 000 01 £ tood | ooo | 438 i | seexr | oo | a4z |
| 11017200 =1 ] 1488 000 50 10 L2 | 000 [ 413 Fi¥i] S35 1 6929 | o000 |
EE] 0 1448 200 k-] I¢. 1002 + 000 [ 415 15 70500 1 5020 000 ]
] ] T 1] It 1 065 | 15 1 70800 ] 6oz | o009 |
Y] g — 1495} 44 $2_los | © 15| 70500 ¢ se28 | o000 |
2001000 63 ] Y 000 A4 S | o4 1 70600+ $920 | 000 |
[adprapoll 4 2 1408 [ 52 2 | osr | 000 1 Jop0e [ S99 [ o0 |
o 5T T] Y ) 1488 20 ] M 94 1063 | 000 49 Tuige | seze | 009 |
| 24172001 C:1 1 1598 996 1 003 | 000 | 415 4] | S8l 20 |
E ] ] 1595 20 o 1 047 1007 1 082 3.00 41 41 W00 | D2 o0
] 2 1743 20 00 L ogs 1 1006 | 081 | Q0 4 41 10500 | 2% o |
1 270120081 ALY [ 1795, 1 000 00 | 05p 1090} 064 | 000 1 418 1 70500 | 6P I% 00 |
] e, | 009 90 1 050 1094 1 650 | 000 495 1 418 | 70300 1 5929 A
| 290172001, 4 ues | 0o0g 00__| o35 | 082 1 33 415 {15 | igrpse | Qo0 53}
12 1Tes AE] 13 1 000 ! 102 [07) | 640 4] 06 | 061206 | 000 100 |
F3 32 £9 00 001 Lgos | 197 a584 | 7rap01 | oop 54
1 1 EFd 0 00 291 1930 000 49009 | 044700 [ 00f | 4% |
[] [l 0 035 104 [ 000 S84 1 918201 | 5029 20|
loo2200s] . ] [] 00 44 10 T ENT] 10500 | 5030 20 |
040277001 E] ] [ 20 .55 10,462 | 009 —416 1 fosoo | S92 00
| 502200 0F 9.6 03 90 281 10 48 | o009 E) 415 | 70500 | 5939 90 |
| P20 08 Fi 2 20 081 1 1080 1 070 | 009 A 4, | Fosp0 b 5929 00 |
| 210220 1 [ 9 32 S T 906 1 105t | OFF | 000 41 414 70500 | $0.79 - -
| 960272001 1 11 ] 1 000 008, | 1088 I8 1 192 | 4 1430 | 244855 | 00 1430
| 00027200 £3 Q 1 2 273 432 0487 1007 1080 | 1442 | 415 | 3007 | 458762 | o000 | 3287 |
106027200 e 2 00 1 _ 000 000 | _0f0 1 1000 | 050 | 000 41 3701 C_G2p252 | 000 1 3P0 |
[ 119272001 0 o0 LT 000 044 Fil 52 1 000 4] A100 } G09762 | Sege 2
2 0 20 001 ©00 052 1 1074 g2 | 000 | 41 435 | 7ospo | cpop 00 |
0 L0 9 1 900 o081 __4_ 1070 i2 41 415 | 70300 1 E2p 09 |
L1 ] 4 Z, 7] 01 900 881 1962 1 @r2 [ 4.1 123 | 12284 2.00 i3]
33 ) [ 400 2.00 | wes [ o8y | 000 41 10371 168 s o | 1137
18027200 -1 ] ] 400 0 000 (T T 415 1552 ] §0.29 000 |
[ 1102200 ETY [] ] 400 1 900 1 000 44 4 $4 1 000 | 435 415 |20 000 |
[ 180220 iX] ] 2 400 000 | 000 A1 g6 1 050 T 00 445 A5 | 70500 | G029 | 000 |
| 102200+ 1 [] ° 400 1 000 | o000 g2t 00 | 000 A5 415 | See {1 000 |
1 20022001 [] L] £0 1981 400 It -] B4 1 310 | 415 120 1 524107 1 000 1 730 |
[ 2102200 [ [ £0 090 a1 10 1 050 | ©og { 415 1145 IRQS7 £ 000 11,45,
| 22027200 [ 2 290 14 §6 1 900 § 415 | 1500 | 205167 | 0 |
|2022001] .4 ] L0 | 50 16 1 082 | ¢o00 415 415 | solv 1 000 |
] 13 £ 00 008 3% 22 1 0ok 1 143z | 415 | JETECT T T .
45 1 2 1 24354 1 200 1 20 | oeh ! 202 415 2403 ) 419904 | 900 |
25 0 000 0 81 k) 26 | 000 415 2BIT 1 400981 1 000 | 207
| 2202200 03 100 [T 56 11344 I2 | 000 415 ez 1 sseel | Sode | goo |
| smdoor 43 090 000 00 $0 1 13 lo& | ooo 418 15 70800 | Sp2t | 000 |
10300001 o435 22 1 2 | 1300 o000 ] $o__ | 1142 | ©d3 | opo 1 443 | Toe00 | 2908 1 000
[ 2532001 E 1200 000 00 $)_ 1 1148 lor | ooo 1 4% TO500 | 2008 200 |
| 92002001 12,00 00 1 1150 1 ofs 1 opo | 418 T05.00 1 985 000 |
|- 049572001 i 17.00 .00 13 1154 1 o970 | ogo ) 418 TO500 1 2985 000 |
|- DSA2001 23.00 k] gz, | | 067 ! o000 1 41§ 0500 1 3055 | 000 |
| ORD2001 L] 2300 0 1102 1 007 | 000 { 47§ 70500 1 7905 | o000 |
| 07022001 9 0 1100 f 07| .00, 0500 | 2905 000 |
| 060372001 2 20 1670 F 074 . 0O) 15 | 70500 1 2965 | ocoo |
| 20032001 [] 2500 (] 00 1 988 1L7e 1 078 | 000 15 | _Josoo § 29es | og0 )
E 2 2709 20 0 1 ofe 178 | oFs | 000 4 15 1 oS0 | 2905 000
B 1 1190 L0 o 0.8 1102 1 675 | ¢4 439 | reb7e | o000 b 4% |
B 1] 38 AL 90 ) 085 188 | 073 415 | 162 . 19490 1 000 | 1102 ]
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2 51 909 9 1 oss 1184 | 088 | 900 “r | feaaro | o0 | 4473 |
] 321 .18 il o081 1180 | 105 ; 419 4 5504 1 §3s000 { 000 | 504 |
[HOON20H $_4..00 1 o0 | 001 | 1202 1 080 | 000 4 5019 | wotipe! ogga, | Epie |
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Bunning Ouity Water Balance, Reeb Quacry - Phase 1A
Climats Data 19652007

Station Ni PORT COLBORNE

Province ONTARIO

Latitude 42.88
Longitude  -79.25
Elavation 175.3
Climale k6136606
WMO Identifier
TC Identifier
Max, Rl - ‘Winter Spdng, Fall
7000 Limin 3500 Limin
0.125 m's 0.0625 m'ts
50.29 mm 29.65 mm
Groundwater Inflow 257325 myr
705 miday
415 mm
Phass 1A Quatry Area 17 ha
Max. Storsge Volumae 284.33 mm
48337 '
Saturated Allowable
Towl Total Tolal Polential |  Actual Vapour | Deylight GW | Storage | Slorage | Relesss | Storsge
Masn Rain | Seow [ Pretip | Snowpack [ Snowmelt | Snowmelt| Pressure | Hours Surplus| Inflow | Volume | Yolume | vohme |Camyover|
|_Oste | Tomp(C)| {own) | (om} | {mm) | {mm) | fmem) | fmm} | {kPa} | E¢mml {mn) | m) | fmm) | (m% | (mm) | (me |
| 9140412001 3 9 Q L] 000 | 3047 | I8 5 1 103 ! 000 415 3740 1 o381z ] geod | Fri |
920412001 9 Q L] 000 1708 | 000 Il 2 | OBF f 000 15 1po | 2023z 1 2908 1 000 |
|R3L200 ] '] g 000 1 2124 900 50 1 103 L 000 15 435 1 Joso0 1 oes | og0 |
| 8404290 ') 2 090 Fiki] Q00 14 | 104 1 000 L 415 4.15 19500 1 2985 000 |
[oB0ez00 20 28 o 200 04 n_ {121 33 16§ s4 2100 900 548
| 9904200 3.2 32 | 277 } oo 100 1 1270 | 130 8 147 .1 104080 | 000 1147
| 9204000 001 gt 000 115 1289 | 155 245 13, 007 I X700 ! ¢00 ) 1807 |}
| Q00200 % |....000 13 1280 1 179 | 000 435 222 | orreoe |, 000 1 2722 |
| 09047200 00 1 e88 0 115 1280 1 158 444 413 2000 | 623856 1 000 {3080 |
| 1004200 00 1 408 0 L13 1290 L 1560 1 000 41§ 93 | Sedi55 | 000 4 3495 |
123 00 1 4593 00 1 L0 ! 1293 [ 169 211 413 4220 717471 000 1 4220 |
L] 2 | 8000 20 1180 1 287 218 200 41% 45638 | TETRF1 1 000 | 4035 |
] 3138 0 ] B0 1 1% 1 000 418 $050 | 859471 ! 2905 | 2095 |
L] L] '] o1 . 088 0 k.3 k L_Ln_._ﬂ.m_._.i.ﬂ_‘_.ﬂ.m__ﬂﬂ.ﬂ__m}__ﬂm_'
L} Q ] g0 1 808 00 1 0% 1307 1 100 | wop | 433 | 438 | rosop [ 2985 [ 000 |
o0 | I 0 1 100 e 1139 1 68 418 100 4 162008 I o0po | G075 }
£0 2454 000 081 134 | 198 | oo 405 1490 | 2sy08 [ 000 1490
00 e 1 ogp 071 1397 [ 101 | oo 495 wos _N_3z3e00 | 2pas 400
0 1 90 | o 071 1320 1 101 000 A48 415, 0300 1. 2900 | 000 |
9F 1 085 | 000 L 1] 1224 132 1 0es |} 415 | 483 | Q00 | 483 |
00 1 e | 900 k] 1237 Li1 220 1 415 | 1220 000, ] 122¢
90 1 4049 o 140 L 101 | 185 | 000 [ 415 | 104% [ 27eph 00, } 1041 |
0.4 04 20 1 008 2 1 182 ] 1334 | 250 ) 000 415 2050 1 34948 29,95, 0
00 | 3232 20 100 1 1397 142 0.00 415 £15 10600 1 2008
20 kX 1] | OOT 1341 125 | 000 | 415 § 436 | 70500 1 Q5%
o0 | 118 1344 103 | 097 | 4146 4 452 | Te45 1 000
-] 4848 L0 140 1340 1 197 | 000 | 435 | 867 147345 000
00 1 MM 100 1351 144 000 1 435 1201 217043 | 2965
90 1 J3Ep 100 1 1355 144 000 415 415 500 [ 2965 o
0 .00 180 | 1350 212 000 Ch}] 495 0500 [ 2965
00 1 9102 .00 104 1 1381 | | 0.00 435 495 0500 1 _29.65 00}
01 fAEY 00 194 285 272 000 413 A5 I0300 [ 2985 1 009,
(- 2 1] ] 194 1208 272 000 413 A5 | 70500 | 2985 f 000 )
90 1 Ehe p82 1 w72 | 288 | 000 413 415 | 70500 0.00 415
(-] S187 o 1 koo | wrs | 228 1 000 4 020 | 141000 1 000 | 829 |
ko] 4523 20 180 1 1316 L2186 | ogu 4] 1244 201500 1 2905 1 000 |
po 1 §334 0 LN 1882 244 209 41 415 70500 { 2003 | 000 |
14 4 00 44 1M | wes | ipo | viio 41 1028 | 27eie9 | 000 1 1923 |
] o0 4130 .00 1.40 B | 200 | 000 £15 203 1 w099 | 000 [ 0% |
L ] 20 ] B34 : 000 10 1382 | 245 ) 000 LRE eG4 { AF7199 | 290% | 00 |
128 128 00 1 020 ! 000 184 1385 1 277 | 98 405 L1397 L BMOTI ] 000 | 1367 |
04 24 20 1 479 | oo0 150 1 1360 | 216 | 000 | 435 1 1832, 006073 f 000 1812
-] ] 20 1 3633 1 000 107 02 | 168 1 000 327 .4 JTRSTIF e | o0 |
44 44 0.00 4107 | 000 1.3 .18l 1% 074 | 114513 ] o000 | €74 |
b [l .00 4783} 090 220 | ¢00 1082 | 105043 | 000 | 1084 |
] (] L) 000 L _S33_t_ 000 1 412 A% | 900 1508 ! 256513 | 2965 | ¢ |
18 2 18 418 | P k1] 416 1 195 | 000 K 418 0500 [ 000 495 |
1 1 000 F 5471 | 000 I 419 1 250 1 .00 EN 20 1 wiooo | op0 1 02
2 [] D00 1 492 20 150 1 143 21 0.90 LAl 1244 1 211500 | 000 1244
] ] 00 | §0.08 .13 182 1 j4z¢ 1 2of 1 009 4] 1959 | 262000 | 2985 | 000 |
] 358 2 1 Sde -] 182 1 14z 1 269 8 dapz | 416 | IPOF T E302ys | o000 1 o7g7 |
184 154 W | e 1633 | 208 w688 | a1s | sarr | posiaa [ ono | sazr |
1 ) g _ | 547 11 43 125y T ooo | 415 ] cose | wooseda] eco 7] ‘o]
0 g o151 .00 182 149 | 200 ¥ ooo | 415 1 esor | veomnaal™ ees 1 "3asz |
28 Y] 00 1 sra 00 187 1443 T zro T 410 [ a5 1 wer | rapse 1 o0 1" s307 |
14 14 10 | hra 200 182 1446 | 271 [ ooo | 415 1 arez [ erpage T 00 1478, ]
0 10 Q00 | 0.00 100 145¢ 1240 T 700 [ 415 { sose T roseed ™ 00 | ¢80 |
18 0 19 .00 4515 0.00 140 1459 | 213 | 000 415 371 | 108%4) ¢ o371
g '] [] 000 | 4800 1 000 150 14.57 227 000 | 415 1 oFes i 1153340 ) . 000 .1 0780 |
< X '] '] 9 0,00 4100 | 000 1 123 1 1480 1 188 | 000 | 495 § 7200 1 1334045} 2063 ] 42N |
[ 21052004 ] [l 9 900 4100 9200 1 133 |18 |, 000 | A5 L M40 | 2065 1080 |
L 1ARG001 iFY ] L] 18 000 4511 200 140 13 | 1045 J8 } . 2AS | $3700 {000 1 3145 |
[ D20000] 2 L] 2 000 000 1 el I |—433 F_.3300 1 003200 [ 000 | 3%00 |
19 L] ('} 000 4511 000 1,40, I4 Je o4 15 ALSe | oodpet | 000 ATSS
] ¢ [ 000 4511 000 40 T 18 €0 |_ 418 [ S173 ) o400 | 000 17|
] g ('] 000 | 4374 0.00 H AL 20 1000 13 S580. .1 40900 | P20 2 |
| 0c/2001 L] L] '] 000 1 3800 000 02_ 1 1484 1 278 | 040 1 0800 | 19 00 |
o] T Fl 2 ] 000 | 0030 000 B4 1487 12851000 16 70500 | 6920 09 |
08002001 g L g 000 | 5906 000 82 1 148} 1 279 | 009 13 0500 1 5929 - B
| oR0d001] 3138 28 [] 28 000 | 8745 {000 42 | 464 Te | 001 1§ F5e8 2 000 415 |
Lvod2001] 193 118 ] 118 000 L _g3e 1 000 00 $3_1 340 | G4 | 495 1 1094 | 7962 1 o000 | 1054
| L2001 16 L] '] '] oo 3. o187 1 000 08 o1 7 1 000 | 445 | 0§ | I58482 | 000 [ 2409 |
| lama/2001] 205 92 ] 2 000 1_oa8) i 000 3 Od | 357 | 000 | 495 | I92) 1 902 } 562 | 000 |
JMJ.‘_ﬂﬁ '] ] o 1...00 7391 } 090 84 08 1 407 | @00 | 495 | 415 7 POS00 } 0P | 000
JMI.‘_ZSI '] 299 FIT T 17 1 7 900 L] 15 ME00 1 5929 1 000 )
- 1 2 000 0! 00 2 1 1538 9 1 400 ) 15 0500 1 502 1 po0
Y D0 147 L3 A5 1518 22 | 000 1 15 _ 1 M500 1 000 415
1 [] 000 1 6080 [ UV ST F I T - Y) 4.t 201 141000 | Qoo | 929 |
1§ 0 000 1 G3sd 00 20 | 18 341 900 ! 415 | w3as } 219500 | 920 | go0 |
24 k[ 3 ] .00 HY::] 00 209 | 1570 457 1843 § 495 | 557 | 04743 | 000 ) 1567 |
'] 9 L] 00 | o 0.00 208 1537 3 | 000 : 495 | 1972 | 335243 | 000 } 1972 |
[ZE08200)] 106 Fl '] F 900 | oion 0.00 220 1 1535 343 0.00 415 20T [ 40S74) | 000 1 2047 |
| Z2AsR00y 20 [X] 0 50 000 | 0706 000 234 153% 184 196 415 2997 | CORSE1 1. 000 | 2097
|savogoot] 175 [Y] ] 0p o0 | €020 2, |.ab2e. 1304 | 000 | 436 4 3432 L 600001 | 000 1 MIi} |
[2avooo1] 20 g 2, 000 .| 08700 20 | 1623 | 362 1 000 | 415 | 3827 1 os0sd | ¢o9 | 3027 |
| 250020011 223 ] | I33L 2N 8 18 06 | 000 | 415 9 4242 72001 | $92p 0|
| 200020011 235 2 0| 7606 20 1] 18, 478 | 000 | 418 18 T0500 | 50.29 [
| 7062001 244 ] 00, 1 . #022 20 18 452 1 000 | 415 | 4 | TO500 | 5029 20 |
| 2800720011 238 ] 2 1748 ] | | 42¢ | 000 [ 435 | 4 | 10500 | 5029 0 |
| 284062001 245 L] (] 940 ] | | 450 | 000 41% 10500 | 5029 20 |
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Climate Dyta 1965-2007

Slation N: PORT COLBORNE
Province ONTARIO
Latitude 42.88
Longitude  -70.25
Elevation 1753
Climate It 6136606

WMQ Identifier
TC Idenlifier
Miax. All ible Rel L Winter Spring, Fall
7000 Limin 3500 Lmin
0.125 m'fs 0.0625 m’s
59.28 mm 29.65 mm
Groundwater Inflow 257326 mihyr
705 miday
415 mm
Phasa 1A Quarry Area 17 ha
Max. Storage Yolume 204.33 mm
4337 m'
Satursted Allowabla
Total { Totsl | Total Potectiol [ Actual | Vapour | Daylight GW | Storage | Storags | Release
Mean Rain | Srow | Pretip 8 LIE Prassure | Hours Surplus| Infiow | Volume | Yolume | voueme
| Tomp (C}3 (mm) | (emd [ {mm} ! (mm} 1 (mm) | fmm)_| {kPaj | (he} |Efmen)) (mem) | fmm) | (mm) | jmh | (eomp |
1 244 9 — 200 X 000 | ZP¢ 1 1504 A0 1 000 | 435 LA _odo0 | seze |
1 19 [] 0431 200 220 1 0601 T ax | o0 4.1 Toioo | tozp |
1 125 ['] 90 4.4 900 1% 1497 n 41 rsee 1S9 |
i 178 '] o0 1 9102 900 194 1494 T 1 JO500 ) o |
il 218 ('] (-] HT T 00 249 1490 1 374 6 | 7oe00 § 5929 |
195 ('] 00 1 8588 | 220 1407 | 333 15 ] Pos00 ) 5929 |
T Y] L] 20 | LI 1403 | 261 | 000 4 445.] 419 f 200 | o |
215 28 z3 k] rikkd .00 249 1400 1372 L 000 G 416} 41 | 600 000
'] '] 03 000 284 i | 000 18 29 1 141900 1 000 |
258 L] (] Tiee 0.0p 240 | 370 | 000 b 415 | 1244 | 211500 | Sp2e |
1 2 i8 18 1629 2.00 281 | 405 | 000 f 415 15 oiog | 000
1 183 01 2w 000 200 200 | 000 | 495 | #20 | 141000 1 o000 |
90 1 013t 1 o000 200 03 _{ 300 | 900 18 1244 21500 | £9.29
2 0 1 _oi¥ 1 oor 1 200 §0 1 300 ) 000 13 15 | Toboo 1 ¢ |
3 o 3 t3gs | 000 1 220 36 1 3201 000 18 15 | 7000 1 %e2e |
g 000§ 6fos T oo FEY] 32 45 00 | 4i¢ 5| Tmon | Serm |
[ 202 1 "oe 08 | 00 | eozs 000 H, AP rr) 00 | 418 15 05,00 000
Lo dld ] fonz 0.09 %] A3 | 39+ | 000 495 a8 ) 141000 | 090 |
- 24 ) Fi T3 000t L Az 1 437 1 000 415 1241 20800 | 3920 |
| 235 4 M | o i 200 1] 3¢ | 400 | 2994 415 M09 | sipale | o000 |
| 245 [ 000 1040 000 A 435 1 420 1 000 EXH 5 | gwere {003 |
[ 285 ) 200 FrY i T 17 1432 | 52 1 000 ] 423 | rose7e | seoq |
2 2d 22 .00 [T¥id 7] 17 420 | e52 | 000 41$ 70500 | 009
| 256 0 I ] FYRT] ) 17| 1428 T a0 | 000 | 438 o2p | 141000 ] og 1
|2 o ) Il YT o n__] oo T oo0 [ 4v et | onsoo T a0z |
1 24 [T o [T 7808 90 7] 14,18, 24 ) 630 | 4y 250 | 101552 | 009 |
| 203 [ ¢ 2 WY 00 ET] 1418 30 F 000 T 4 s3gs | 2052 8 opo |
1 ¥ [ [ [ 0.00 YR o0 ] 1411 [ 05 I 41 trep | dozss2 | sep |
[ 20 ] 9 [ 000 £925 ] 24 1408 3 | 000 { 44 418 | rovo0 [ sozp |
| &d g 9 2 000__ 1 3§t '] 2 1404 I8 1 000 | 4 415 | o300 | se2e |
1 9 o 000 <171 ) e T a0 Cars T oo | 41 Y 70400 [ soz |
0 ] 000 T0.00 ] 8 94 | oog T 47 4.1 70800 | sozo
[ ¢ 000 8077 20 1T 14 | ads 4 70500 | soe
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Climats Dsta 19652007

Station N PORT COLEORNE
Province ONTARIQ
Latitude 42.08
Longilude  -79.25
Eievation 1753
Climate Ic 6136606
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Ruoning Dailv Water Balance, Reeb Quarry - Phase 14

Citmate Data 19652007

Station N PORT COLBORNE

Province ONTARIO

Latituda 4288
Longitude  -78.25
Elavation 175.3
Climale ¢ 8136606
WMO Idantifiar
TC tdentifier
Max. All ble Rek ‘Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m's 0.0625 m¥s
59.29 mm 29.85 mm
Groundwater Inflow 257325 mhyw
705 m’iday
415 mm
Phass TA Quanry Ares 17 ha
Max. Storage Volume 284,33 mm
48337 m*
Saturaisd Allowabla
Towl | Towl | Tow Polantial | Actusi | vapour Storage | Relasse | Swarage
Maean Rain Snow | Praclp S lt| Prossurs Volums | vowme |G Y
Oato | TempiCi| ymmi | tem} | (mm) | {mm) {mem} fmam) {Pa} Y fmm} {mm)
4 L] 20 _{ .1 w8 k1] -] 52 10500 1 §928 1 000 |
Il 25 g 8 09 o 5 70500 | 5929 | 000 |
=] 9 g 9050 00 -] 52 0500 | So2p f 000 |
4 L] g [TX7] ] 09 52 70500 | Seap | o00 |
1 -4 0 g Y ] 00 20 [ josgo | sozp ) 000 |
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Station N: PORT COLBORNE
Province ONTARIO

Letiude

42.88
-19.25
175.3

Longitude

Elevation

Clmate It 8136606
WMO Idantilier

TC Identilier

3500 Limin
0.0625 m's
28.65 mm

Spring, Fall

Winter
7000 Limin
0.125 m’a
59.29 mm
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Bunning Dally Water Balance, Reeb Quany - Phase 14

Climate Date 1965-2007

Slation Ni PORT COLBORNE
Province ONTARIO
Latituda 42.88
Longitude  -79.25
Edavation 1763
Climate Ic 6136606

WMO identifier
TC tdentilier
Max. Allowable Ral 8 Winter $pring, Fail
7000 Limin Lmin
0.125 m¥s 0.0625 m's
§9.2% mm 29.85 mm
Groundwater Inflow 257325 m¥yr
705 mUiday
4.15 mm
Phase 1A Quarry Arsa 17 ha
Max, Storage Volume 284.3) mm
407 o'
Saturated Allgwable
Total Total | Total Polentiat | Actual Vapaw | Daylight GW | Storage | Stovage | Relass | Storags
Rain | Spow | Precip f Snowp Prassure | Hours Surpkaa | inflow | Volume | Volume | vonwma |Camyover
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Running Dallv Water Balance, Reab Guarry - Phase 1A
Climate Dpte 1965-2007

Station N; PORT COLBORNE
Provinca ONTARIO
Lattude 4285
Longitude  -79.25
Elevation 175.3
Climate ¢ 6136608

WMO Ideniifier
TC ldentifier
Max. Al bls Rel L Winter Sprng. Fall
7000 Limin 3500 Limin
0.125 ms 00625 m¥s
58.29 mm 29.65 mm
Groundwater Inflow 257326 mhyr
705 m¥day
4.15 mm
Phass 1A Quarry Area 17 ha
Max. Storage Volume 284.33 mm
48337 m*
Salwaled
Totsl | Totsl | Totsl Polesiial | Actual | Vapour | Daylight Gw | Stotege
Mean Rain Snow | Precip | Snowpack | S S Prassure | Howrs Surplus | Inflow | Yelume
Oate | Temp {C) | {mm) fem) | {mm) () ) {men} {nPa} {w} [FE{mmy {mm} | (me) | [(mm}
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Climats Data 1965-2007

Station di PORT COLBORNE

Province ONTARIO

Latitude 42.88
Longitude  -79.25
Elovation 175.3
Climate Ic 6136606
WMO Identilier
TC Identifier
Max. Allowable Rel 8 ‘Winter Spring, Fall
7000 Limin 3500 Umin
0.425 m'fs 0.0625 m's
59.29 mm 20.85 mm
Groundwater Inflow 257325 miyw
705 miday
4.15 mm
FPhass 1A Quarry Area 17 ha
Max. Storage Volums 284,33 mm
48337 m*
Saturated Alawsble
Totad | Total [ Totst Potential | Actusl | vapour | Dayigh GW | Storage | Siorage | Release
Mean Rsin Snow | Precip | S ) Prasswre | Houms Surplus | Inflew | Yolume | Yolums | volume
Temp {C} | _{mm} cm)] ) {mm} {mm} {mmj} (kPa) (v} |E {mm} (mm| [mmy {mm} ||n'| {mm) {mm}
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103 20,45 2. 1.1009 41 LB 5. ALl Chraed £ 000 i 2347 |
193 L0 40,45 [ D 11008 1 1490 1 000 H M2 L ecaey f o 1 0y |
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83 201 24T 100 T iH 418 T .
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099 2.00 | 1070 | 008 | 000 1§ 416 1 70300 | 2900 1 000, |
000 1 1987 1 1067 | opt | 349 1§ 230 1 124071 1 000 L I3
000 1 3222 0 20 1 108 | 513 | 787 1 1436 1 43000 | 000 1 1435 )
] L 200 £.40 20 42 1 1001 | 165 | $03 15 Bi4s_ 1 418500 1 000 L 2444
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15 [T 10.31 20 201 1065 1 076 | 000 415 o7 1 036330 [ 000 1 3274
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(X1 000 1 2002 20 L 1049 | 104 | 009 18 213 L rako | o0
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4 108 '] 108 0.00 .16 Q00 091 1015 1 060 | §00 41 149¢ | 230024 1 000 | 1406 |
-] 14 '] 14 000 2095 1 000 094 1012 1.01 1209 LA N2 | Sxwdpe ! o0 | 3120
18 X ] '] X ] 000 1907 | 000 on 10.00 0.77 5.03 41 | opdspd | Qo0 | 4004 |
43 04 '] 94 000 099 1 000 o0 1005 | 080 | 000 41 4817 Tor0es | Qo0
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Runnina Oally Water Balance, Reeb Quurry - Phase 14
Climate Dats 1965-2007

Station N PORT COLBORNE
Province ONTARIO
Latitude 42.88
Longitude  -79.25
Elevatisn 1753
Climale k6136606

WO Identilier
TC Identifier
Max. All bis Rel 8 Winter $pring, Fall
7000 Umin 3500 Limin
0.125 m¥s 0.0625 ms
59.29 mm 29.65 mm
Groundwater Inflow 257325 miy
705 m’Iday
4.15 mm
Phass 1A Quarry Area 17 ha
Max. Storage Volume 264.33 mm
m m
Allowable
Total | Totm Relassa | Storage
Snow | Precip | 5 K Volume |Cammover
lofom) f, (mom) | {mo) | | _fmm) | (mm)
'y '} o | sode 1 oco |
) r3 o .00 735
[ 1 2. . 000 |
Q L] (7] 900 2784
[ © 000 [F) 200




Required Storage Volume (m®) 1965-2006
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Township of Wainfleet
Reeb Quarry
Water Management Report

PHASE 1A WITH WORST CASE GROUNDWATER INFLOW
WATER BALANCE

C.C. Tatham & Associates Ltd. January, 2008
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Station N: PORT COLBORNE
Province ONTARIO

Latilude 4286
Lonpilude -19.25
Elevation 1753
Climate Ic 6136608
WMO Ideniifier
TC tdentifier
Max. All ble Rel E Wintar Spring, Fall
7000 Limin 500 Limin
0.125 mls 0.0625 m¥s
52.28 mm 29.65 mm
Groundwater Inflow 804,140 mtyr
2202.12 m¥iday
12.96 mm
Phase 1A Quarry Area 17 hs
Max. Storage Yolume 103767 mm
176438 m*
Satuwated Aowable
Total Totsl Potentim! | Acwsl | Vapowr | Daylight GW | Blorags | Storage | Reieass | Storage
tean | TotsiRein | Snow | Precip Prassure | Howrs | € |Surphus inflow | Wolume | Volume | volume |Cenryover
De Tomp {C] mm) | fom) | fmm) f gmm) | jmmp | fmn) § (Pm) | gy |gmm| goomd | peesd | gsen) | deny | gmm) | men
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[oagnipez] 00} 2738 87 LJH.'JL_lm__Lﬁ.L_Bﬂm_H.ﬁ_.__mL_
[oamnpoz] | 085 00 A} ip 1081 % €000 | . POOY. 110003081 5029 | 3874
00 | 21T o0 ¥i ] 22 1of5 | 000 | 1286 F G070 J 678820 ) 5629 | 000 |
1 0 2900 0 1] 2 los2 | e38 { 3o 1 4334 1 2200511 000 | 1324 |
'] 00 1579 90 96 3 loes ) 000 L 1294 2630 | 447903 7 000 1 2000 |
£ 08 94 (-] 00 (-] 5 35 1089 ) o211 1208 047 4 CFORT1 {000 | 3047 |
| 1/1962 18 140 o 785 (1] 71 3% 10J2 | 108 1 1268 | 6351 | GOPS0S | | s38) |
[og1nges] '] 2 00 ] 0 | A_1.082 | 000 | 1296 | 6847 | 11299.90 | | 0447 |
10111992 k-] '] .00 0.8 YT AT 083 | 900 | 1296 | 7943 113500907 929 1 2014 |
[201/1902 12 12 . 1.8 00 Q1 851 QT3 | 247 ‘IL_ML_M__EQ__”JL.I
| 120 1102 FX L} ] 13, D70 | 963 1 O78 | 1232 1290 | ocors | igiltyaf 000 1 03
oY 1 (] ] 20 D50 950 losv ] o9 | s3p0 | Jejo | igicesdl 000 | 740 |
| 120111982 ] L [ 0 1 000 000 DAl 283 044 | 000 | 02p6 1 ATO0 J 4kl 000 | @700
LieQuuee2l <123 [ g g 10.00 200 000 | | eof 1o2P | g00 | 3208 1 10002 11700270 ¢ G02p 073
|[Ioueeal 78 1 1 100 1 000 009 041 e70 loaf | 000 | s2pa i pyee 1 e125p2 [ Ge2e 20 |
[1S0VIRRR 125 k'] 00 | 025 674 Jo2e | 000 | w2pa ] 1200 [ 220932 |
| 180171092 108 '] K] 00 AL (¥ ] 93 | 000 | 1298 1 1290 } Z20092 | 4920 %0}
1 2001/1982 10 .90 4 RAT Q40 1 000 1 1290 | 1280 1 220092 1 5029 t 000
| 21011092 =4 .20 00 {96 1§ QST | ,_!Z.E!_‘_I.Z.H__Zm__ﬁ.ﬂ___ﬂm_
| 2201092 218 [¥i % (] 20, 5 1 990 | 068 | 107 1290 1 1499 | pescs | ooe 1 eod |
| 2303/1g82 F) 108 108 |—B42_|_om poa ooyl soan | wed | 6len | omisian | oop | f7a0
FTLIT7 | T ] o0 | e90 1oso | ooo [ 290 1 Joid | npoed2l 909 1 oM
F I L 244 1002 1 04¢ | 000 | 1290 | €30) | 14103441 5939 | 2407 |
FooihilH EX] 040 | 000 | 4300 | 209G | 020055 | S93¢ | 000 |
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| 910211991 4 .. 000 8, 103 Jo4s | o00 1 1260 1 1290 | 2203121 4929 | D00
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| S4021992 23 30 2 1 00 58 4230600 | o000 | 1206 1 1206 | 220392 1 S99 1 000 |
| 0502102 1 58 0 1 000 EQ 48 1058 | 000 1 1266 | 1200 | 220332 1 5009 1 000 |
| 20021992 5 0 1 000 Poss | ooo | 1260 1 1290 | 2203121 4929 [ pp0
| 91021992 5 . 000 034 tog7T | o0p | 1266 § 1299 I oan2 | 492p 1 D00
| 90021592 4 5 0 1 0w joss 1 o000 [ 1zea | 1200 | 2208121 499 1 oo |
021992 T} o0 L 000 27 13 1 0¢0 | s2e0 1 w2ee ! 220312 | %929 [ 000 |
[ 1wzl E $ 0o £ 090 Ar 09 | os0 [ o00 |"raco ] qoee T 2000 o929 | oco |
L L1022 - 58 o1 000 a7 Jo b oSn ] ovo | 12p6 | 1206 | 2200192 1 5939 | 000 |
LA, H ] 50 20 000 i J4.1.03 | oop 1 1286 | 12096 | 720052 1 5929 4 000 |
| 102102 1§ 22 22 ¥i 20 D0 Al oenlnen 4 tars L 1280 | #Aadc L enin | ndn |
18 L -] ¥i 21 009 (1] (000 | 000 1 1266 | 1200 1| 220332 | S99 4 000 |
23 16 -] 10 i 50 $.28 11 [ 083 | 1495 | 1260 § 2791 | 474443 | 000 1 2791 |
L] U] 24 FL 40 20t 000 (1] -Ln.__m.._.lzm_,_mz__mz.u__m__mr_
9 [ ] 4 ] ] [T] 84 F£] | 1206 | 6363 L RiSpee | 529 1 000 |
1] [ i$ 3050 F:) It ] 7] |28 | o1 | 087 ] €00 1. 003
[] [ L YT Y ) T} L B e B e
1] ] L] L.00 .00 o 81 o0 I3 £0 1 1200 | 404 1 7eomd ) SR26 1 000 |
9 g g 200 00 113 88 10 I8 00 1 1200 | 1290 1 220011 1 6920 % 000 |
2.4 ' 92 L oo 1 000 ki1 13 14 To | bab 1 1290 | 2147 1 34123 L 000 | 2142
[] ] ] D00 L 1950 1 000 I 10 1ogs | 000 | 1296 | 3430 1 CGddd¢ | 000 L M3
[ 9 ] 00, [ 000 1 00 X 2 1 £0 1 1290 | 4734 | 004740 1 5020 4 000}
2 L] 2 200 | wh o 158 1.20 1000 1 120 | 1290 | 1439 1 240000 [ 000 | 1418 |
'] 0 L] 200 090 o 1130 It 90 1 1290 1 2713 | 420982 1. 000 3732 |
0 [] [ 000 | wWH o 160 1134 1081 [ 000 | 1290 | 4000 | e41Zpe |, EQ20. 1000
52 ] 52 299 G000 o Sl 1 1.3 i) 44 | 1740 1 J9en.f51 | 1740
'] L'} 1] 200 000 o A7 1142 0 1 000 | 1200 | 030 [ é10103 f 000 | 3030 |
0 L] 000 000 090 pid 1 1140 I3 90 | 1296 | 4337 | T4 |
[] 200 900 000 ofs | 1160 ko] 00 1 1206 | 20603 | 453708 1 2088 L.
L] 000 0.00 000 020 1164 | ooo 1 1296 | 1299 | 270312 1 2000 20 |
L} 000 | 2042 1| 000 L Ki:] 1080 [ O9S | 000 3 12p0 | 1209 | 220012 | 0
[] ~000 | 2073 000 DET gz {194 | | 1298 | 209,17 | 203
2 000, 34,14 000 107 00 {13 | o8F 1 | 138 | 2MTIE L 400 5 |
02 [F] 200 L 2277 | 000 100 .70 {124 1 496 | 12p¢ 1 185 1 SM37 1 000 3185 |
[T} 98 200 12170 000 1 070 1174 lose | 000 | 1206 [ 4451 | JEpba4 00 | 4451 |
000, 13222 00 20 170 1138 1 o7 1 1200 | 6821 | 1] o1 rhal
1% ¥ 0% 1 1 102 1 vio ! epo | 120¢ | FeOF | wafazdl 000 1 7h07
4 20 20 28 | 35 [ 000 1§ 1290 | 103 1 1s4r§as] 900 | 140 |
1 1 -3 00 2 22 | 10 Joj | ooc | 1200 | 10309 | 17orpar] 2005 | fa34 |
9 ] 0 L] 20 28 | 1gs oo | oo0 | 12pe | 6730 | ised1e0] 2065 | 5709 |
[ 2.2 20 20 0 M 1 1pe Joss L 000 | 1300 | vou2 1100472} 2005 | 4007 |
9 23 OO 0 by - 20, 1290 | 538) | w0784 | 2000 ) 2429 |
2 k] 00 00 4 1206 1083 { 000 | 1296 | 724 | o097 | 2008 1 Pio |
[ 20 L 90 20 . loge | o3¢ | 1290 1 2089 | 4571511 o000 | 2eeo |
9 | 0.00 00 £2 1,14 70| 000 | 12908 085 | o77and ) 000 | 085 |
[ ] D00 | 578 ] 1216 1007 | 000 1 1290 1 6281 L DOTILTS ) 2983 1 .8
[ [] 2. 000 .00 58 | 078 | 000 | 1290 1 2612 | ¢14000 | 2946 A 04k, )
L] 200 | 09C 900 08 1 12, 000 1 1290 1944 MM 2008 1 000 |
2. 200 1 000 | 000 | | 12.2% 1l ooo | 1290 1 1260 1 220992 | 2085 1 000
[] —200__| 000 .00 050 1 1232 1068 ] Qo0 | 12p0 | 1280 1 220992 | 2005 1 000 |
18 19 b, 000 .00 050 1 1238 lof ) o8y | 128 1377 24D 1 900 | 7 |
L] § P I, J - -] 200 081 1230 1108 | 692 1 1200 | 900 } 3206 |
) [y 900 | 2810 1 gpo 087 | 1247 |10 | 000 | 4591 | 775405 | goo 4501 |
$4 LY} 100 | w850 1100 4 07 1240 1055 | 645 | 1290 | 0402 1jopayenl 000 f 6402 |
[ 9 900 | 1931 200 [) 1240 100 | 000 | 190 1 pege [yoomoool o000 [ poge |




———

—,

—my

ey

Station M: PORT COLBORNE
Province ONTARIO
Latitude 42.88
Longilude  -79.25
Elavation 1753
Climate k8136608

WMO Identifier
TC |dantifiar
Max. la fal 8 Winter Spring. Fall
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Groundwater Inflow 804,140
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Phase tA Quarry Arsa 17 ha
Max. Storage Volume 1037.87 mm
176438 m’
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Slation N: PORT COLBORNE
Provinea ONTARIO
Latitude 42.88
Longitude -79.25

Elevation 175.3
Chmate It §136606
WMQ [dentifier
TC Identifier
Max. Allowable Rel S Winter $pring, Fall
7000 Limin 3500 Limin
0.125 m¥%s 0.0625 m'ts
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Groundwater Infiow 804,540 myr
2203.12 mYiday
12.98 mm
Phase 1A Quarry Arsa 17 ha
Max. Storage Yolume 1037.87 mm
178438 m
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Station N: PORT COLBORNE
Province ONTARIO
Latitude 42 88
Longitude  -79.25
Elavation 175.3
Climate Ic 8136608

WHMO [dentilier
TC Idantifier
Max. Allowsble Rel 8 Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m¥s 0.06256 m'/s
£9.29 mm 29.65 mm
Groundwater Inflow 804,140 m¥yr
2203.12 miday
12.96 mm
Fhass 1A Quarry Area 17 ha
Max. Storage Yolume 103797 mm
176438 m’
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Station N: PORT COLBORNE
Provinge ONTARIO

Latituda 42.88
Longitude  -79.25
Elevation 1753
Climale It 6136608
WO Identifier
TC Idenlifier
Max. Aliowable Release: Summar, Winter Spring, Fall
TOO0 Limin 500 Limin
0.125 m'fa 00625 m's
59.29 mm 29.65 mm
Groundwater tnflow 804,140 miyw
2203.12 miday
12.86 mm
Phase 1A Quarry Area 17 ha
Max. Storage Volume 1037.87 mm
176438 m'
Saturated Alowsble
Totnl Towl Potentiad |  Actusl Vapour | Daylighl GW | Storage | Storsge | Release | Storage
Mean Total Rain Snow | Precip | Snowpack| Snowmelt | Snowrmal| Pressue | Hours E |Suplus| Inllow | Volume Volume | valume Camyover]
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Station N: PORT COLBORNE
Province ONTARIQ

Latitude 42.88
Longitude -79.25
Elevation 1753
Climate Ic 61356608
WMO dentifiar
TC Identifier
Max. Allowable Release: Summar., Winler Spring, Fall
7000 Limin 3500 Limin
0.125 m¥%s 0.0625 m'la
59.29 mm 29.65 mm
Groundwatar Inflow 804,140 m'fyr
2203.12 mlday
12,96 mm
Phase 1A Quarry Area 17 ha
Max. Storage Volume 1037.87 mm
176438 m*
Salwated Allowsbie
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Station N: PORT COLBORNE
Province ONTARIO
Latitude 42,08
Longltude 1825
Elevation 175.3
Climate It 6136806

WMO Idantifler
TC Identifler
Max. Allowable Ralease: Summer, Winter Spring, Fall
7000 Limin 3500 Uimin
0.125 m% 0.0825 m'fs
58.29 mm 20.65 mm
Groundwater Inflow 804,140 mfys
2203.12 m°iday
12.96 mm
Phass tA Quarry Area 17 ha
Max. Storags Volume 1037.87 mm
176428 "
Saturaled Allswable
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Station N PORT COLEORNE
Provinca ONTARID
Latituda 42.68
Longitude  -79.25
Elevation 1753
Chimalo Ik §135606

WMO [dontilier
TC Hdentifler
Max, Allowable Re 8 Wnter Spring, Fall
T000 Limin 3500 Limin
0.125 m's 0.0625 m'fs
58.28 mm 20.65 mm
Groundwater Inflow 804,140 My
2203.12 m'iday
12.96 mm
Phase 1A Quarry Ares 17 ha
Max. Storage Yolume 1037.87 mm
176438 m®
Tolal | Toul Potential ]
Moan | TotalRain | Snow | Pracip S " Houn | E |Surpius
lo/Timol Temp(C}] (mm} [ fem) [ (mm) 4 | dmm} | jmm} | [ (b} ] (own}] {mm) |
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Station N: PORT COLBORNE

Province ONTARIO
Latitude 4288
Longitude T925
Elevaticn 175.3
Climate It 6136606

WMO Identifier
TC identifier
Max. Allowable Rel q Spring, Fall
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Groundwater Inflow BO4,140 m AT
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12.96 mm
Phass 1A Quarry Atsa 17 ha
Max. Storage Volume 1037.07 mm
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Station N: PORT COLBORNE
Province ONTARIO
Latitude 42.88
Longitude  -79.25
Elevation 175.3
Climate k 6138606

WO Identifier
TC Identilier
M. All bls Rel S Winter Spring, Fall
7000 Umir A500 Limin
0.125 m's 0.0625 m'fs
59.2¢ mm 28.65 mm
Groundwater inflow 804.140 m’hyy
2203.12 miday
12,96 mm
Phase 1A Quarry Area 17 ha
Max. Storags Voluma 1037.67 mm
176438 m*
Saturated
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Station N: PORT COLBORNE

Province ONTARIO
Latituda 42.88
Longitude -79.25
Elevation 175.3
Climala k 6136608
WMO identifior

TC Wentifier

L Winter
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Groundwater Inflow 804,140 m'yr
2203.12 m’/day
12.96 mm
Phave 1A Qusrry Area 17 ha
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176438 m*
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Station N PORT COLBORNE
Province ONTARIO
Latitude 42.88

Longitude 79.25
Elevation 175.3
Climale k8138808
WMO identifist
TC Identifler
Max. Rel & Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m's 0.0625 mYs
5§9.29 mm 29.65 mm
Groundwater Inflow 804,140 mifyr
2203.12 mfday
12.96 mm
Phase 1A Quarry Area 17 ha
Max. Slorage Volume 1037.87 mm
176438 m’
Seaturated Allowable
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Station N: PORT COLBORNE
Province ONTARIQ
Lalitude 42.88
Longitude -T825
Elavation 175.3

Climate it 8136606

WMO Identifisr

TC Identifier

Max. Allowable Rel 5 Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m¥e 0.0625 m'a
$9.29 mm 29.65 mm

Groundwater Inflow 804,140 mfyr
2203.42 m*/day
12.96 mm

Phase 1A Quarry Area 1t ha
Max, Storage Volume 1037.67 mm
176438 m*
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Station N; PORT COLBORNE

Provinca ONTARIO
Latitude 42.88
Longitude  -79.25
Elavation 1753
Climale k¢ 6136806
WMO Identifier

TC identifiar

! Winter

Groundwatasr Inflow

Phass 1A Quarry Ar

Max. Storage Voluine

7000 Limin
0.125 m¥s
59.28 mm

804,140 mhyr

2203.12 mYday

1296 mm

17 ha
103797 mm
176438 m*

Spring, Fall
500 Limin
00625 m'ts
29.65 mm
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Slation N: PORT COLBORNE
Province ONTARIO
Latitude 4268
Longitude -79.25
Elevation 1753
Climale k 8136606

WMO dentifier
TC tdentifier
Max, Allowable Ralease: Summar, Winter Spring, Fall
TO00 Limin 3500 Limin
0.125 m'fs 0.0625 m'is
58.29 mm 29.65 mm
Groundwatar Inflow 804,140 m*iyr
220312 m'iday
12,56 mm
Phass 1A Guarry Area 17 ha
Max. Storage Volums 1037.87 mm
176438 m*
Setursted
Totsl Tolk Potential | Actual | Vapour | Daytight
Total Rain | Snow | Precip P Pressure | Hours | E
m| {cm) {mm} {mm) fmm) {mm) {kPu) thr) | {mm}
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0 1 1 100 000 20 [T} 21t [oso |
244 4 249 | 1008 140 [ 219 [om |
400 209 .50 213 | o%o |
12 00 900 020 e
1200 20 _D..Ei__l.g:l_ﬂﬂ_
1200 20 [Y:) 088 $. [ 953 |
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Required Storage Volume (m®) 1965-2006
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Township of Wainfleet
Reeb Quarry
Water Management Report

PHASE 2 WATER BALANCE

C.C. Tatham & Associates Ltd. ' January, 2008
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Bunning Dally Water Dalance, Ryeb Quarry - Phase 2
Climate Datn 1965-2007

Station N: PORT COLBORNE
Province ONTARIO

Latitude 42.88
Longitude -79.25
Elavation  175.3

Climate k 136606

WO tdentifler
TC (dentifier
Max. Allowable Reb - winter Spring, Fall
7000 Limin 3500 Umin
0.125 ma 0.0625 m¥s
12.69 mm 9.84 mm
Groundwater Inflow 640000 m3yr
1753.42 m3day
3.42 mm
Phass 1A Quarry Area §1.2 ha
Max. Storage Volume 634.52 mm
324876 m*
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Eunning Dallty Water Balance, Resh Guamy.- Ehase 2
Climats Dats 19652007

Station Ns PORT COLBORNE
Provincs ONTARIO
Latitudo 4288
Longitude  -78.25
Elovation 1753

Climate Ic 6136608

WMO Identifier
TC Idenlifier
Max. Aliowable Release: Summar, Winlar Spring, Fall
7000 Limin 3500 Limin
0125 m¥s 0.0625 mn
1969 mm 9.84 mm
Groundwatar Inflow 640000 m3afyr
1753.42 m3day
3.42 mm
Phase 1A Quarry Area 51.2 ha
Max. Storage Volums 634.52 mm
324876 '
Saluiatsd
Totst | Total Puotentisl | Actuel Vapour | Daylight GW
Maan Tolsl Rain | Snow | Precip | Snowpack| Snowmel | SnowmeH] Pressure | Hows E |Surplus| tnflow
|_Dete | Tomp(Cyl  (mm | fom) | {mm}| {mm) | _imm) { {me} | (kPa) | {ma} |(mm}| (mm) { {mm) | (mm} ]
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 J000197; 185 Fl 0 2 000 62 54 00 200 1504 TRET Y 237,40 |
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1Y) [] '] ] 000 1 0563 1 000 ) 13% | 009 L} 24424 |
LU W E ] 14 0 b4 000 | 000 194 1494 e} 00 22798 |
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Climate Data 1965-2007

Station N PORT COLBORNE
Province ONTARIO
Latitude 42,08
Longilude -78.25
Elevation 17583

Climate It 6136608
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Groundwatar Inflow 640000 myr
1753.42 md/day
342 mm
Phass 1A Quarry Area 51.2 ha
Max. Storage Yolume 634,52 mm
324876 m’
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Bunning Dally Water Balance, Reeb Quarry - Phase 2
Climate Dats 1965-2007

Station N: PORT COLBORNE
Province ONTARIO

Latitude 42.88
Longitude  -79.25
Elavation  175.3
Climate ¢ 6136606
WMO Identifier
TC Identifier
Max. All ble Rek Winter Spring, Fall
7000 Limin 3500 Umin
0.125 m'/s 0.0825 m%a
19.69 mm 9.84 mm
Groundwater Inflow 640000 miyr
1753.42 mYday
342 mm
Phase 1A Quarry Area §1.2 ha
Max, Storage Volume 634.52 mm
324876 m®
Setursted Allowable
Totsl | Tousd Potential | Actusl | Vapour |Dayfgnt GW | Storage | Stotage | Rewase | Storage
Mean Telal Rain | Snow | Precip| Snowpack Prazssure | Hours E Inflow | Volume | Volume | volume |Camyover]
| Oats 1Temp(CM _(mm) | tcmb {tmm){ (mm) | (mm} } {me) } fcPe) | {hup f{mm} i (mm) | (mem) |
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Climate Dats 1965-2007

Station N: PORT COLBORNE
Province ONTARIO

Letilude 42.88
Longitude  -79.25
Elevation 175.3

Climata Ic 65136606
WMO Wentifier
TC Identifier
Max. A la Ral 8 Winter 3pring, Falt
7000 Limin 500 Umin
0.125 m¥s 0.0625 m’fs
19.68 mm 9.84 mm
Groundwater inflow 840000 mdlyr
1753.42 m¥day
3.42 mm
Phase 1A Quarry Area 51.2 ha
Max. Storage Volume 834.52 mm
320876 m’
Saturaind Allowable
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Date | Tamp {C) {mm} (om} { {mm) | {mem) {onun} fmm} [iPa} thr) | imm}] jmm} | (mm} | {mmj im? {mm) {mm}
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Running Dally Water Balance, Resb Quarry - Phase 2

imate

Station N: PORT COLBORME
Province ONTARIO
Latitude 4288
Longitude -79.25
Elsvation 1753
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324876 m*
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Running Daily Water Balance. Resb Quarry - Phase 2

Climate Data 1965-2007
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Bunning Dally Water Balance, Reeb Quarry - Phase 2
Climate Oaty 1965-2007

Station N: PORT COLBORNE
Provincs ONTARIQ
Latitude 4288
Longitude  -79.25

Ehevation 1753

Climate It 6136606

WMO Identifler
TC Hdentifier
Max. Rel L Winter Spring. Fall
7000 Limin 3500 Umin
0.125 m¥s 0.0625 m¥%s
19.69 mm 9.84 mm
Groundwater Inflow 840000 m3kr
175342 mi/day
342 mm
Phase 1A Quarry Area 51.2 ha
Max. Storags Volume 634.52 mm
124876 m’
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Bunning Deity Water Balance, Reeb Quarry - Phase 2
Glimate Data 1965-2007

Slation N: PORT COLBORNE
Provinca ONTARIQ
Lalitude 42.88
Longilude  -79.25

Elevation  i75.3

Climats ¢ 6136606

WMO Identifier
TC Idantifier
Max. All hie Bal Winter Spring, Fall
7000 Limin 3500 Limin
0.125 m's 0.0625 m'le
19.64 mm 9.84 mm
Groundwater Inflow 640000 myr
175342 m¥day
342 mm
Phase 1A Quarry Area $1.2 ha
Max. Storage Volume 634.52 mm
324876 m’
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Bunoing Rally Water Balance, Reeb Guarry - Phase 2
Climate Data 1565-2007

Station N: PORT COLBORNE

Province ONTARKD
Latitude 42.88
Longitude  -T8.25
Elevation 1753
Climale k 6138606
WMO ldantiliar

TC Wentifier

Groundwater inflow

Phase 1A Quarry Area
May. Sterage Volume

3500 Umin

0.0625 m¥s
9.84 mm
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Running Dajly Water Balance, Reeb Guarcy - Phase 2
Climate Data 1965-2007

Station N: PORT COLBCRNE
Province ONTARIO
Latitudo 42,88
Longltude  -70.25
Elevation 1753

Climate lt 8126608

WMO Identilier
TC Identifier
Max Rel -1 Wintar Spring, Fall
7000 Limin 3500 Ulenin
0.125 m%is 0.0625 m’fs
19.69 mm 9.84 mm
Groundwater Inflow 640000 malyr
1753.42 m/day
3.42 mm
Phass 1A Quairy Ares §4.2 ha
Max. Storage Yolume 634.52 mm
324876 m*
Saturatad Adgwable
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Buoning Daily Water Balance, Resk Quarry - Phase 2
Climate Data 1985-2007

Slation N: FORT COLBORNE
Province ONTARIO
Latituds 42.88
Longilude  -79.25
Elovation  175.3

Climate 1+ 6136608

WMO Identifier
TC Idantifler
Max. Allowable Rek 8 Winter Spring, Fall
000 Limin 3500 L/min
0125 m' 0.0625 m’ls
16.69 mm 9.84 mm
Groundwater InfBow 840000 m3fyr
1753.42 m¥day
3.42 mm
Phase 1A Guarry Area 51.2 ha
Max. Slorage Volume 834.52 mm
324876 m’
Saturated Allowabla
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Required Storage Volume {m®) 1965-2006
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Township of Wainfleet
Reeb Quarry
Water Management Report

PHASE 2 WITH WORST CASE GROUNDWATER INFLOW
WATER BALANCE

C.C. Tatham & Associates Ltd. N January, 2008
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Station N: PORT COLBORNE
Pravince ONTARIO

Lstitude 4288
Longitude  -78.25
Elevation 175.3
Climale Ic 6136606
WMO [dentifiar
TC Wonlifier
Max. All Rel S Winter Spring, Fall
14000 Limin 7000 Limin
0.125 m's 0.0825 mls
39.38 mm 19.6¢ mm
Groundwalar Inflow 2,000,000 mAr
5479.452 mlday
10.70 mm
Phase 1A Quarry Area 512 ha
Max. Storage Yolume 1444.99 mm
739835 m’
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Station N: PORT COLBORNE

Province ONTARIO
Lalitude 4288
Lonpitude  -78.25
Elsvation 175.3
Climate It 6136606
WMO Identifier

TC idantifier

Groundwater inflow

Phasa 1A Quarry Area
Max. Storage Volume

Spring, Fall

T000 Limin

0.0625 m'fe
19.69¢ mm

Maan Total Rain

Potantial
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Station N: PORT COLBORNE

Province ONTARIO

Latitwde 42,68
Longitude 7925
Elevation 1753
Climate It 5136606
WHO Identilier
TC identifier
Max, All ble Ral Winter Spring, Fall
14000 Limin 7000 Limin
0.125 ms 0.0625 ms
39.38 mm 19.69 mm
Groundwater Inflow 2,000,000 m’Hyr
5479.452 miday
10.70 mm
Phase 1A Quarry Area 51.2 ha
Max. Storage Volume 1444.99 mm
739835 m’
Saturated Allowable
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Slation N PORY COLBORNE
Provines ONTARIQ

Latitude 42.88
Longltude  .79.25
Elgvation 1753
Climata k 8136606
WMO Identifier
TG identifier
Max. A Rek 3 , Winter Spring, Fall
14000 Limin 7000 Limin
0.125 m’s 0.0625 ms
39.38 mm 19.69 mm
Groundwater Inflow 2,000,000 myr
5470.452 miday
10.70 mm
Phase 1A Quarry Area 512 ha
Max. Storage Voluma 1444.39 mm
739835 m*
Saturated
Totat Potsntial | Actust | Vepour | Daylightl
Mean Tolal Rain | Towl Snow | Precip S A | S h| Freasurs | Hours E | Sumplus
Dats | Temp (C) {mm) {ul e {mm) (mm} {mn) {kPa) he) | (mm}f (mm)
23 [ 0 0 0.0% ) 1] 3 ML 000
53 0 o A 00 000 20 oF 1 4 | ogo
2 [ [ ] 00 17.68 20 71 1 70 | oo
43 1 o T 00 2298 20 81 1 Jo | 02
(¥ 24 0 24 2728 0 87 9 TN
[ 9 9 o 2885 0 7] 9 201 000




ajeqg

TR T R B I VR S PO Ty RS O -, VI S VI « SR PR SR, PR ST (0 O PO PO
%%%%%%%%%%%%%%%%%%%%%%%%%%%
N D B B B B @ b o o oW O O @ O O O O A o o W oV VAW o >
PRSPPI F S P PP

0000t

00009

00008

000001

0000ci

0000+L

000091

0oooel

000002

Papiod3Yy Jea A 1SOMOT - 8661
(Mo 193eMpUnoIg) 3se) JSION) Z 9seyd - Sawnjop abrio)g

w} awnjop abeloyg

(e

D 5 EF B O GO B B o B B BB SN EEm ey




—=y

_—

— —ray

Station N: PORT COLBORNE

Pravince ONTARIO
Latilude 42.88
Longitude  -79.25
Elevation 1753
Climate Ic 5136608
WO Identifier

TC Identifier

Groundwater inflow

Phass 1A Quarry Area

Max. Storage Yolumse

P14
5%

Mean Total Rain
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Station N PORT COLBORNE

Provines ONTARIQ

Latitude 4268
Lonqitude  -79.25
Elevalion 1753
Climate k6136608
WMO Identifier
TC Identifier
Max. All bie Rek i Winter Spring, Fall
14000 Umin 7000 Limin
0.125 m¥s 0.0825 m¥/s
39.36 mm 19.69 mm
Groundwater Inflow 2,000.000 m*fyr
5479.452 m'iday
10.70 mm
Phase 1A Quarry Area 51.2 ha
Max. Sterage Volums 144499 mm
739835 m*
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Slation N: PORT COLBORNE
Province ONTARIO
Latitude 42.88
Longitude  -70.25
Elovation 175.3
Chmate ic 5136606

WMO |dentifler
TC Idantifier
Max. Al ble Rel 5 Winter Spring, Fall
14000 Limin 7000 Limin
0.125 m's 0.0625 m’fs
39.38 mm 19.69 mm
Groundwater Inflow 2,000.000 m*yr
5479.452 miday
10.7¢ mm
Phase 1A Quarry Area 512 ha
Max, Storage Volume 1444.99 mm
739835 m*
Saturied Alowable
Total Potantisl { Actual | Vapour | Ceylight Gw | Slorage | Stodage | Aelesse
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Station Ni PORT COLBORNE
Peyvincs ONTARIQ

Latitude 42.88
Longitude  -79.25
Elevation 175.3
Climale lc 6136606
WMO identifier
TG Identifier
Max. A Ral ] . Yinter Spring, Fall
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0.125 m¥% 0.0625 m's
39.38 mm 19.69 mm
Groundwater Infllow 2,000,000 mHyr
5479.452 m'idey
10.70 mm
Phase 1A Quarry Area 51.2 ha
Max. Storags Volume 1444.93 mm
739836 m*
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Station N: PORT COLBORNE
Province ONTARIO

Laliiuda

4288

-79.25

Lonpitude

173.3

Elavation

Climate Ic 6138608
WMO Idonlifier

TC idantifier

7000 Urmin
0.0625 m'fs
19.69 mm

Spring. Fall

Winter

14000 Uimin
39.38 mm

0.125 m*s

000 myr

5479.452 m’iday
51.2 ha
1444.99 mm

10.70 rom
739835 m®

2,

Phase 1A Quarry Area
Max. Storage Volume

Groundwater Inflow
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Station N: PORT COLBORNE
Province ONTARIQ
Lutitude 4288
Llongitude  -79.25

Elevalion 175.3
Climate k 8138606
WHO Identifier
TC Identifiar
Max, All bls Rel Winter 3pring, Fall
14000 Umin 7000 Umin
0.125 m's 0.0825 ms
39.38 mm 19.69 mm
Groundwaier Inflow 2,000,000 myr
5479.452 m°/day
10.70 mm
Phass 1A Quarry Arsa 512 he
Max. Storage Yolume $444.99 mm
739835 m®
Satwaied Allowable
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Station N PORT COLBORNE

Provincs ONTARK)
Latitude 42.08
Longitude  -70.25
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Climate Ic 6136608
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14000 Limin 7000 Limin
0.125 m's 0.0625 m's
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10.70 mm
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719835 m’
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Station Ni PORT COLBORNE
Province ONTARKD

Latilude 4288
Longilude  -78.25
Elevation 1753
Climate ic 6136808
WM Identifier
TC Identifier
Max, Al bis Rel % Wintar $pring, Fall
14000 Umin 7000 Umin
0.125 m¥s 0.0625 ms
39.38 mm 19.69 mm
Groundwater Inflow 2,000,000 mhy
5479.452 m'iday
10.70 mm
Phsse 1A Quarry Ares §1.2 ha
Max, Storage Volums 1444.99 mm
739835 m*
Salurated Alowable
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Township of Wainfleet
Reeb Quarry
Water Management Report

APPENDIX D: EAGLE MARSH DRAIN WATER LEVEL
MONITORING DATA

C.C. Tatham & Associates Ltd. = Jandér;,"?(_)ﬁg
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Area-Velocity Flow Calculations for R-2 (Cement Plant Road Crossing)

Total Flow (m3/sec)

28-Nov-05 0.256
02-Feb-06 0.214
08-Mar-06 0.151
16-Apr-068 NF
11-May-06 0.179
15-Jun-06 0.157
17-Jul-06 0.416
15-Aug-06 0.260
12-Sep-06 0.293
17-Oct-06 0.675
14-Nov-06 0.584
07-Dec-06 0.347
24-May-07 0.450
14-Jun-07 0.207
23-Aug-07 0.2002
12-Sep-07 0.3
03-Oct-07 not moving
07-Nov-07 0.405
Total Flow (L/min)
28-Nov-05 15,356
02-Feb-06 12,858
08-Mar-06 9,061
16-Apr-06
11-May-06 10,710
15-Jun-06 9,392
17-Jul-06 24,959
15-Aug-06 15,570
12-Sep-06 17,550
17-Oct-06 40,500
14-Nov-06 35,064
07-Dec-06 20,844
24-May-07 27,000

14-Jun-07 12,438



Area-Velocity Flow Calculations for R-7 (Hwy 3 Crossing)

Total Flow (m3/sec)

28-Nov-05 0.276
02-Feb-06 0.220
08-Mar-06 0.118
16-Apr-06 0.072
11-May-06 0.062
15-Jun-06 0.024
17-Jul-06 0.065
15-Aug-06 0.096
12-Sep-06 0.158
17-Oct-06 0.563
14-Nov-06 0.189
07-Dec-06 0.188
24-May-07 0.146
14-Jun-07 0.084

23-Aug-07 flooded
12-Sep-07 flooded
03-Oct-07 flooded
07-Nov-07 flooded



Area-Velocity Flow Calculations for R-4B (Rail Berm Crossing)

Concrete culvert

Total Flow {(m3/sec)

28-Nov-05 0.080
02-Feb-06 0.082
08-Mar-06 0.101
16-Apr-06 0.111
11-May-06 0.062
15-Jun-06 0.057
17-Jul-06 0.089
15-Aug-06 0.101
12-5ep-06 0.230
17-Qct-06 0.898
14-Nov-06 0.198
07-Dec-06 0.315
24-May-07 0.080
14-Jun-07 0.096
23-Aug-07 0.180
12-Sep-07 0.060
03-Oct-07 0.054

07-Nov-07 0.110



@—( SUMP DISCHARGE SAMPLING EVENT )7

1. EVALUATE THRESHOLD EXCEEDANCE
Is there an exceedance of a threshold value?

Threshold Value - maximum of the following evaluators:
a) ECA Effluent Objectives

b) Current upstream result for SW1
c) Adjusted action trigger limit, if available / assessed / appropriate

2. TREND ANALYSIS

Comparison will be made to historical range of sump discharge parameters to
evaluated observable trends. Should assessment of the data show no
observable adverse trends relative to historic ranges, the contingency plan may
not be triggered.

3. DATA ANALYSIS USING ACCEPTED METHODOLOGIES
The data will be analyzed using accepted methodologies and the appropriate
professional standard of care in order to identify surface water quality impacts.

v

4. EXTRAORDINARY CIRCUMSTANCES
The Contingency Plan may be triggered by extraordinary circumstances of
suspected sump contamination, including fuel spills, which are not part of routine
monitoring.

NO

Has an exceedance
been identified through
steps 1to
4 above?

Confirm analytical results
th Lab

Is result
confirmed?

Is this the
'second consecutive
exceedance?

1B OR 2B, AS
APPROPRIATE

( RE-SAMPLE SUMP DISCHARGE )

Is the exceedance
confirmed by
re-sample?

1B OR 2B, AS
APPROPRIATE

18)

Recommend modifications to monitoring
program such as increased monitoring
frequency to help assess significance /

magnitude of identified surface water
quality impact

UNACCEPTABLE
IMPACT

RESUME MODIFIED
MONITORING
PROGRAM

Investigate possible sources
of exceedance

Adjust Action Trigger Threshold

of the Parameter

Assess Impact on
Aquatic Organisms

Determine Optimal
Mitigation Strategy
Implement Mitigation &
Develop Discharge Limit

NO SIGNIFICANT

IMPACT

Assessment may include literature
search on acute / chronic effects,
fish or benthic surveys, or LC50
analysis

Possible Mitigation strategies
include:

- alter operating / production
procedure

- construct addional retention pond

- alter pump location / depth in sump
- additional water treatment
technology

(

RE-SAMPLE SUMP DISCHARGE
TO ASSESS EFFECTIVENESS

)

PROPOSED QUARRY DISCHARGE TRIGGER

MECHANISM AND CONTINGENCY PLAN

\\\I)

PROPOSED LAW QUARRY EXTENSION SCALE: NOT TO SCALE
WAINFLEET, ON s
For Waterford Sand & Gravel Ltd. JLD
DATE: PROJECT: FIGURE No:

JANUARY 2023

111-53023-11

S:\PROJECTS\2011\111-53023 LAW QUARRY\11 2020 NEW LICENCE HYDROG CONSULT\100 LICENCE HYDROG\GRAPHICS\SW CONTINGENCY PLAN\111-53023-11-F1-SP.DWG



PROPOSED EXTENSION LICENCE
"W BOUNDARY

o PROPOSED EXTRACTION AREA
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