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1.0 INTRODUCTION

K2 Wind Ontario Inc., in its capacity as general partner of K2 Wind Ontario Limited Partnership
(the “Proponent”), is proposing to develop, construct and operate the K2 Wind Power Project
(the “Project”) in the Township of Ashfield-Colborne-Wawanosh north of Goderich, Ontario (see
Figure 1-1 for a map of the Project Location). The Proponent is a limited partnership formed
under the Limited Partnerships Act (Ontario), with K2 Wind Ontario Inc. as general partner and
CP K2 Holdings Inc. (an affiliate of Capital Power Corporation), Samsung Renewable Energy
Inc., and Pattern K2 LP Holdings LP (an affiliate of Pattern Renewable Holdings Canada ULC),
as limited partners. The Project would supply approximately 270 megawatts (MW) of electricity
to the Ontario power grid. The development of the Project would help the province of Ontario
meet its goal of increasing the proportion of electricity generated from renewable sources. The
Project is subject to Ontario Regulation 359/09 — Renewable Energy Approvals under Part V.0.1
of the Environmental Protection Act (O. Reg. 359/09).

The following comments are relevant to the project:

e The K2 Wind Transformer Station is located on the south west corner at the junction of
Lanesville Line and Belgrave Road.

o Stormwater systems located at the Transformer Station will allow for appropriate
management of stormwater.

The following are not included in this Stormwater Management Plan:
e The K2 Wind Substation and associated Operation and Maintenance building.

e The Hydro One 500 kV Ashfield Switching Station.

Temporary facilities would be provided during the construction phase that would be removed at
the completion of the work. These would consist of:

e A temporary laydown, storage, trailer and parking area at the site for the use of the
construction team.

The Proponent will provide design, construction, operation, and decommissioning of the Project.
The proposed schedule is to commence construction in mid-2013 and begin operation in late
2014.

The Proponent retained AMEC Environment & Infrastructure, a division of AMEC Americas
Limited (AMEC) to assist in the preparation of the REA application with input from Timmins
Martel Heritage Consultants Inc., and Zephyr North Canada. The REA application is a
requirement under Ontario Regulation 359/09 - Renewable Energy Approvals under Part V.0.1
of the Act of the Environmental Protection Act (O.Reg.359/09). According to subsection 6.(3) of
O.Reg. 359/09, the Project is classified as a Class 4 Wind Facility and will follow the
requirements outlined in O.Reg.359/09.
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Stormwater management plans will address storm runoff at this Transformer Station and the
Substation (see Figure 1-1). A concept SWMP has also been developed for the 500 kV
Substation site (AMEC, 2011). This report summarizes the development of the concept
stormwater management (SWM) plan for the 138 kV Transformer Station (the “Site”) for the
proposed development.

%

TRANFORMER STATION
DEVELOPMENT SITE

Figure 1-1: Site Location, Region Context
(Source: Background Image from Google Map)

1.1 The Existing Site

The Transformer Station would be located on the south-west corner of Lanesville Line and
Belgrave Road, in Huron County, Ontario (see Figure 1-2). The property is approximately 4.05
ha in size, although current plans are to develop only about 0.6 hectares of the property for the
transformer station. The Site is a gently sloped agricultural property. The overall slope is from
(approximately) east to west and drainage ditches are present along both Lanesville Line and
Belgrave Road. Based on existing topographic mapping for the Site, surface runoff is split
through the property with some drainage overland toward the Belgrave Road roadside ditch and
some towards the Lanesville Line roadside ditch. The Belgrave Road roadside ditch drains
toward Griffen Creek a short distance to the west of the property. Lanesville Line roadside ditch
is connected to a tributary of Griffen Creek. This tributary joins Griffen Creek about 1 kilometre
to the west of the property. No survey data is available for this Site, nor for the roadside ditch
network.
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Following comments are relevant to the existing Site:

A geotechnical report specific to the Transformer Station Site was not available at the time
of writing of this report. As such, information relating to Site specific soil characteristics and
groundwater table information was not available. Available soils data covering the Site
indicates the Site is underlain by soils classified as “moderately” drained (MVCA, 2011; Map
3.4).

The Site is located within the watershed of North Shore (MVCA, 2011b). North Shore is a
small watershed of 152.4 km? in area of the Shoreline sub-basin. (MVCA website at
http://www.mvca.on.ca/map_mvca_watersheds.pdf). The North Shore Watershed is referred
to as part of the “MVCA Gullies NS” subwatershed area in the Ausable Bayfield & Maitland
Valley Source Protection Plan (MVCA, 2011; Map 2.2).

The following additional information is documented in the Ausable Bayfield & Maitland
Valley Source Protection Plan (MVCA, 2011):

0 The Site is not located within a wellhead protection area as documented in the
(Wellhead Protection Areas Map [Draft], 2010).

0 The Site is located in an area designated as having “Medium” groundwater vulnerability
(Map 4.1, 2010).

0 The Site is not located in a “Significant Groundwater Recharge Area” (Map 4.5, 2010).
Griffen’s Creek is located near the northwest corner of the Site. Comment from the MVCA
regarding regulated lands, Regulatory Floodplains and watercourse offsets, was not

available at the time of writing of this report. As such, the potential impact of flooding to this
development cannot presently be ascertained.
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Figure 1-2: Site Location, Local Context
(Background Image sourced from Google Map)

1.2 Proposed Development Overview

Several of the 34.5 kV circuits from the turbines in the northern section of the General Project
Area would be connected into the transformer station to step-up the voltage to 138 kV to
optimize trenching and cabling requirements. The Site would be largely covered with gravel and
underlain by a grounding grid. The Transformer Station would be surrounded by a chain-link
fence equipped with a locked vehicle gate to allow for maintenance access and security (for
layout of the Transformer Station see Figure 1-3).

A “double containment system” would be implemented for the transformer at the Site. In addition
to containment of oils within the transformer (conservator, tank, etc.), the transformer would be
installed in a concrete containment pit, to provide secondary containment in the event of a
transformer leak. The containment pit around each transformer would be sized to hold the
transformer oil held in the unit plus rainfall. Drainage from the transformer pit would be removed
by either manually operating a sump pump to discharge the liquid to the internal stormwater

Page 4



K2 Wind Ontario Limited Partnership

K2 Wind Power Project
Preliminary Stormwater Management Plan for the Project Transformer Station ame

July 2012

drainage system if there is no oil/grease in the liquid or automatically operating the pump. In
either case, an oil/grease sensor would be mounted on the pump to detect any oil/grease in the
liquid. If there is oil/grease detected, the liquid would be removed from Site via a licensed waste
hauler and the source of the leakage would be identified.

Belgrave Road and Lanesville Line represent the upstream boundary for localized drainage at
the proposed transformer Site. As such, no perimeter ditches will be necessary to route “clean”
runoff from un-developed upstream areas of the Site. The site will be developed to ensure that
on-site drainage will follow, to the extent possible, the existing drainage pattern.

1.3 Stormwater Management Plan Overview

The objective of a Stormwater Management Plan (SWMP) is to control stormwater runoff from
the Site, specifically to ensure that surface water quality meet discharge guidelines, and to
manage surface water quantity (i.e. runoff peak flow rates) discharging from the Site.

The SWMP has been designed in compliance with the “Stormwater Management Planning and
Design Manual” (MOE, 2003) and MVCA guidelines. MVCA comments with regard to specific
stormwater management requirements for the proposed transformer site were not available at
the time of writing of this report.

The surface water quantity objective of the SWMP is to maintain no increase in peak flows
discharging from the Site for post-development versus pre-development conditions, up to and
including the 100 year return period design event. Hydrologic modelling was carried out to
assess peak flows for these two Site conditions, and the results from the two scenarios were
compared to evaluate the impact of the development on stormwater drainage from the Site.

No specific information from the MVCA regarding quality control protection levels for the
proposed site was received. As such, a Normal protection level has been adopted for this
assessment which is consistent with the protection level required for the Substation which is
also located in the jurisdiction of the MVCA.
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Figure 1-3  Transformer Site Layout
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2.0 HYDROLOGIC MODELLING

Single event hydrologic modelling has been used to obtain quantitative estimates of stormwater
runoff rates and volumes for pre-development and post-development conditions for the Site.

2.1 Model Selection

The surface runoff has been calculated using the computer model Visual OTTHYMO v2.0
(VO2). OTTHYMO is a hydrologic management model that has been used for watershed
studies, sub-watershed studies, master drainage plans, functional stormwater management
plans, site plans, and stormwater management pond design. VO2 is the second version of the
INTERHYMO — OTTHYMO hydrologic modeling tool designed for Microsoft Windows OS. VO2
has been accepted by the MOE, the Ministry of Natural Resources, the Ministry of
Transportation, the Ministry of Municipal Affairs, the Association of Conservation Authorities of
Ontario, and most municipal governments, as a valid hydrologic simulation program.
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2.2 Design Storms

Precipitation data from the Atmospheric Environment Services’ IDF90 publication for gauge
#6122847 (Goderich Airport, Ontario) weather station was used to develop the design storms
used in this assessment. Design storms with return periods of 2, 5, 10, 25, 50, and 100-years
were developed. The 12 hour Hurricane Hazel (Regional Storm) design event was used to
evaluate the stormwater runoff conditions associated with an extreme rainfall event.

The Soil Conservation Service (SCS) Type Il storm distribution was selected for the design
storms due to its applicability in rural and urban settings and to maintain consistency with other
hydrologic calculations, such as the effective rainfall and overland routing calculations. A time
increment of 6 minutes was selected for all design storms.

Table 2-1 provides a summary of total rainfall depth for the SCS and Regional Storm design
events considered for this evaluation.

A critical duration assessment was completed to determine which of the three rainfall durations
evaluated produced the highest peak flows. The peak flows for the pre-development condition
for the 100 year design rainfall event for the 6 hour, 12 hour and 24 hour durations were
computed using SCS Type Il distributions. The results of this analysis, presented in Table 2-2,
indicate that the 6 hour distribution generated the most conservative runoff peak flows. The 6
hour duration was therefore used for the various return period events (2, 5, 10, 25, 50 and 100
year) for the evaluation of stormwater runoff from the property.

Table 2-1: Total Rainfall Depth

Event Event Depth (mm) by Duration
6 hour 12 hour 24 hour

2 year 40.4 43.8 47.6
5 year 58.7 61.9 64.1
10 year 70.8 73.9 75.1
25 year 86.1 89.1 89.0
50 year 97.5 100.3 99.2
100 year 108.8 111.5 109.5
Regional 212.0
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Table 2-2: Critical Duration Analysis Results

100 year Design Rainfall Peak Flow
Event Duration (m?/s)
6 hour 0.18
12 hour 0.16
24 hour 0.13
2.3 Hydrologic Modelling Input Data and Results

The following information is relevant to the development of the pre-development and post-
development hydrologic simulation models for the proposed development site.

e For pre-development modeling the total drainage area is approximately 0.95 ha representing
the anticipated development envelope on the site. As previously noted, a drainage divide
lies across the property, however, the divide, based on available contour mapping, does not
appear to divide the proposed development envelope. As such, runoff from the pre-
development drainage area (as illustrated on Figure 2-1) drains overland toward the
Belgrave Road roadside ditch.

o Development of the site will be generally confined within the fence line over an area of
approximately 0.5 ha. As illustrated on Figure 2-2, the post-development drainage area
mimics the pre-development drainage area.

e Soils in the study area are classified as Hydrologic Soil Group BC. A pre-development
hydrologic curve number (CN) of 76 was used for pervious areas. For the post-development
model, a composite CN, based on area coverage, incorporating the pervious (CN=76) and
impervious (CN=98) areas (including building and gravel roadways) of the site of 80.4 was
used. Some areas of the site will be overlain with gravel, however, only the roadways will
experience compaction and reduction in infiltration capacity.

¢ Time of concentration was computed using the Hathaway equation. Overland flow length
was abstracted from available topographic mapping (Ontario Base Maps) as 150 m for the
pre-development condition and 200 m for the post-development condition. The increase in
overland flow length is attributed to the formalized ditching system to be constructed as a
component of the development. This will result in a longer flow length than the pre-
development condition, for which available contour data suggests a straight line flow vector
from the proposed development envelope to the Belgrave Road roadside ditch.

e The 12 hour Hurricane Hazel (Regional Storm) design event was used to evaluate the
stormwater runoff conditions associated with an extreme rainfall event. The soil moisture
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condition is known as the antecedent moisture condition (AMC). Three AMC conditions are
defined, namely: AMC-I representing dry soil moisture conditions, AMC-Il representing
average conditions and AMC-III representing wet or nearly saturated watershed conditions.
Consistent with the hydrologic modeling guidelines provided in The Lakes and Rivers
Improvement Act (MNR, 2004; Appendix A — Design Floods) AMC-Il has been used for
runoff modeling of the return period design rainfall events and AMC-IIl has been used for
modeling of the Regulatory Storm (i.e., Hurricane Hazel).

As such, the CN values of 76 and 80.4 noted above are associated with the AMC-II
condition. This CN values under an AMC-IIlI condition increase to 88 and 90, respectively.
The CN value of 98 representing impervious areas remains unchanged.

e Site slopes have been assumed as 0.5%, for both pre-development and post-development
conditions, in the absence of any detailed Site survey.

The results of the modelling effort are summarized in Table 2-3.

The runoff within the development Site will be directed to the on-site ditch drainage network
(assumed to be ditching along side the access roadways). The runoff within temporary areas,
such as temporary construction parking and lay down area will be directed to the internal ditch
network.

As indicated in Table 2-2, although the pre-development condition compared to the post
development peak flow runoff indicates significant percentage-based increases for the return
period flows, the significance is mathematical only as absolute increases in peak flow are
negligible. Therefore, the implementation of the proposed development access road system, as
outlined in this report, is expected to have a negligible impact on the nature of stormwater runoff
peak flows from the property.
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Table 2-3: Site Peak Flow Summary
Peak Flow (m?s)* Absolute
Storm Event Pre- Post- Chaéngf % Change
Development Development (m*/s)

2 Year 0.029 0.034 0.005 17

5 Year 0.059 0.067 0.008 14

10 Year 0.082 0.092 0.010 12

25 Year 0.114 0.126 0.012 11

50 Year 0.139 0.152 0.013

100 Year 0.165 0.179 0.014
Regional 0.133 0.134 0.001 1
Notes:

1. Due to the very small computed flows, the peak flows have been documented above
to three decimal places as a means of illustrating computed changes from pre-
development to post-development. This level of detail is provided for information
purposes only and should not be construed as an indication of the accuracy of the
simulation model computations.

2.4 Transformer Containment

As noted previously, a “double containment system” will be implemented for transformers at the
Site. In addition to the “first stage” of containment, namely the transformer enclosures
(conservator, tank, etc.), a “second stage” of containment will be in the form of a transformer pit
system.

The containment pit around the transformer should be sized to hold a volume of water in the
amount of the transformer oil held in the unit plus an accommodation for 250 mm of rainfall in 24
in hours. By comparison, the 1 in 100 year rainfall (i.e., expected once every 100 years) for this
location totals 109.5 mm (Atmospheric Environment Services’ IDF90 publication for the
Goderich Airport, Ontario weather station gauge #6122847). A one day rainfall total of 250 mm
is greater than the total rain expected during a Regulatory Storm (212 mm) which is a design
rainfall event used for regulation of flood plains in Ontario and based on rainfall observed during
Hurricane Hazel.

Drainage from the transformer pit would be removed by either manually operating a sump pump
to discharge the liquid if there is no oil/grease in the liquid or automatically operating the pump
to discharge to the internal drainage system. In either case, an oil/grease sensor would be
mounted on the pump to detect any oil/grease in the liquid. If there is oil/grease detected, the
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liquid would be removed from Site via a licensed waste hauler and the source of the leakage
would be identified.

2.5 Stormwater Management Plan

As noted previously, ‘quantity’ control is not considered necessary for this SWMP. Therefore,
the focus of the SWMP becomes stormwater ‘quality’ control.

Vegetated filter strips and grassed lined drainage ditches are a low-cost best management
practice (BMP) designed to improve the quality of stormwater runoff by using biological and
chemical processes in soils and vegetation to filter out contaminants. They function by slowing
runoff velocities and filtering out sediment and other pollutants, and providing some infiltration
into underlying soils. Filter strips were originally used as an agricultural treatment practice, and
have more recently evolved into an urban practice.

Grassed swales are most effective for quality control when the depth of flow is minimized,
bottom width is maximized (= 0.75 m) and channel slope is minimized (e.g., < 1%). Grassed
swales with a slope up to 4% can be used for water quality purposes, but effectiveness
diminishes as velocity increases. Grass lining should be allowed to grow higher than 75 mm to
enhance the filtration of suspended solids.

It is recommended that vegetated filter strips (minimum 10 m wide) be integrated into the
drainage design for the development.
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Figure 2-1 Pre-development Catchment Area

Griffen Creek

Figure 2-2  Post-development Catchment Area
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3.0 MAINTENANCE AND MONITORING PROGRAM
The SWMP works will be owned, maintained and monitored by the Proponent.
3.1 Maintenance

Proper maintenance is required for maximum filter-strip effectiveness. The maintenance
requirements for the grass filter strips within this development will be based on information
provided in MOE (2003). The following minimal maintenance items are recommended:

o Inspect filter strips and grass lined drainage ditches frequently, especially after intense
rainfall events and runoff events of long duration. Small breaks in the sod and small erosion
channels quickly become large problems.

¢ Minimize the development of erosion channels within the filter. Even small channels may
allow much of the runoff to bypass the filter. These areas should be repaired and reseeded
immediately to help ensure proper flow of runoff through filter strips.

e Reseed or inter-seed bare areas of the filter. Since it may be difficult to re-establish
vegetation in an established filter strip, the use of mulch or sod can help to reduce some
problems.

e Mow and remove hay as required to maintain moderate vegetation height.

o Soil test periodically and apply soil amendments according to test results and
recommendations.

o Control trees, brush, noxious weeds, and Canada thistle in the filter strip and ditches using
either mechanical means or herbicides.

3.2 Monitoring

Monitoring will consist of visual inspections of the vegetated areas adjacent to drainage ditches.
The monitoring program will include regular inspections of the erosion and sediment control
features described in the following section.
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4.0 EROSION AND SEDIMENT CONTROL PROGRAM

Erosion and sedimentation are naturally occurring processes that involve particle detachment,
sediment transport and deposition of soil particles. Construction activities commonly alter the
landscapes where they are located, exacerbating these natural processes.

Development of the site should not contribute to erosion and transport and deposition of
suspended sediment downstream into surrounding natural areas, including watercourses (fish
habitat), woodlots and wetlands as well as adjacent private lands. The erosion and sediment
control measures described in this report represent only measures relevant to the Stormwater
Management Plan. The erosion and sediment control plan for the entire site, completed by
others, should be compliant with the MOE design manual (2003) and other municipal,
conservation authority and Provincial guidelines as applicable.
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5.0 CONCLUSIONS

This Report demonstrates that the proposed conditions for the Transformer Station site, a
component of Project development, satisfy the requirements for stormwater management
established by MOE (2003) and the MVCA. It has been demonstrated that the required targets
will be met as follows:

e The stormwater runoff from the Site will be conveyed via a network of surface grassed lined
ditches to the discharge point from the Site at Belgrave Road.

o Absolute increases in peak flows from the site are estimated to be negligible. Based on this
result, runoff quantity control is not considered a necessary component of the stormwater
management plan for the proposed Site.

e The water quality aspect of the site stormwater management plan consists of vegetated filter
strips and grass lined ditches. Vegetated filter strips and grassed lined drainage ditches are
low-cost BMP’s designed to improve the quality of stormwater runoff by using biological and
chemical processes in soils and vegetation to filter out contaminants.

e A double containment system is recommended to control potential oil leakage from
transformers;

¢ A preliminary maintenance and monitoring program has been provided; and,

o A preliminary erosion and sedimentation control program has been provided that is
compliant with the relevant guidelines.
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Developed and Distributed by Clarifica Inc.
Copyright 1996, 2007 Clarifica Inc.
All rights reserved.

wxkxk DETALLED OUTPUT *xexe

Input  Filename: C:\Program Files\Visual OTTHYMO 2.2.4\voin.dat

Output Ffilename: P:\EM\Projects\2009\TC9160~2\STORMW~1\HYDROL~1\K2TRAN~1\Exs &
Proposed update.out

Summary Ffilename: P:\EM\Projects\2009\TC9160~2\STORMW~1\HYDROL~1\K2TRAN~1\Exs &
Proposed update.sum
DATE: 6/28/2012 TIME: 4:05:16 PM

USER:

COMMENTS:

xxxxxxxxxxxx

** SIMULATION NUMBER: 1 **

xxxxxxxxxxxx

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| d Farm\Stormwater\Hydrology\Scs6h-6.mst

| Ptotal= 40.40 mm | Comments: SCS 6 HR MASS CURVE

6.00 hrs

6.00 min

Duration of storm
Mass curve time step

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/Zhr hrs mm/Zhr hrs mmZhr hrs mm/Zhr
.10 1.82 1.60 2.91 3.10 54 .38 4.60 2.75
.20 1.86 1.70 3.07 3.20 10.87 4.70 2.63
.30 1.82 1.80 3.31 3.30 9.49 4.80 2.55
.40 1.82 1.90 3.56 3.40 8.20 4.90 2.38
.50 1.82 2.00 3.76 3.50 6.99 5.00 2.30
.60 1.86 2.10 4.04 3.60 5.62 5.10 2.14
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.70 1.86 2.20 4.36 3.70 4.81 5.20 2.14
.80 1.94 2.30 4.93 3.80 4_57 5.30 2.06
-90 2.06 2.40 5.49 3.90 4.20 5.40 1.98
1.00 2.18 2.50 6.06 4.00 3.92 5.50 1.94
1.10 2.22 2.60 6.59 4.10 3.64 5.60 1.94
1.20 2.34 2.70 13.57 4.20 3.43 5.70 1.90
1.30 2.55 2.80 27.23 4.30 3.19 5.80 1.90
1.40 2.63 2.90 43.67 4._40 3.11 5.90 1.82
1.50 2.75 3.00 78.38 4.50 2.95 6.00 1.78
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27
Unit Hyd Qpeak (cms)= .135
PEAK FLOW (cms)= .029 (1)
TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 10.826
TOTAL RAINFALL (mm)= 40.400
RUNOFF COEFFICIENT = .268
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28
Unit Hyd Qpeak (cms)= -130
PEAK FLOW (cms)= .034 (i)
TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 12.863
TOTAL RAINFALL (mm)= 40.400
RUNOFF COEFFICIENT = .318
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28
Unit Hyd Qpeak (cms)= -130
PEAK FLOW (cms)= .054 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 19.676
TOTAL RAINFALL  (mm)= 40.400
RUNOFF COEFFICIENT .487

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= .050 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 17.871
TOTAL RAINFALL  (mm)= 40.400
RUNOFF COEFFICIENT = .442

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

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

** SIMULATION NUMBER: 2 **

AEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs6h-6_mst
| Ptotal= 58.70 mm | Comments: SCS 6 HR MASS CURVE

Duration of storm = 6.00 hrs

Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.10 2.64 1.60 4.23 3.10 79.01 4.60 3.99
.20 2.70 1.70 4._46 3.20 15.79 4.70 3.82
.30 2.64 1.80 4.81 3.30 13.79 4.80 3.70
.40 2.64 1.90 5.17 3.40 11.92 4.90 3.46
.50 2.64 2.00 5.46 3.50 10.16 5.00 3.35
.60 2.70 2.10 5.87 3.60 8.16 5.10 3.11
.70 2.70 2.20 6.34 3.70 6.99 5.20 3.11
.80 2.82 2.30 7.16 3.80 6.63 5.30 2.99
-90 2.99 2.40 7.98 3.90 6.10 5.40 2.88
1.00 3.17 2.50 8.81 4.00 5.69 5.50 2.82
1.10 3.23 2.60 9.57 4.10 5.28 5.60 2.82
1.20 3.40 2.70 19.72 4.20 4.99 5.70 2.76
1.30 3.70 2.80 39.56 4.30 4.64 5.80 2.76
1.40 3.82 2.90 63.45 4._40 4.52 5.90 2.64
1.50 3.99 3.00 113.88 4.50 4.29 6.00 2.58
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27
Unit Hyd Qpeak (cms)= .135
PEAK FLOW (cms)= .059 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 21.508
TOTAL RAINFALL  (mm)= 58.700
RUNOFF COEFFICIENT = .366

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .067 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 24.915
TOTAL RAINFALL  (mm)= 58.700
RUNOFF COEFFICIENT = .424

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .099 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 35.163
TOTAL RAINFALL  (mm)= 58.700
RUNOFF COEFFICIENT = 599

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= .093 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 32.604
TOTAL RAINFALL  (mm)= 58.700
RUNOFF COEFFICIENT = .555

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

AEAEAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

** SIMULATION NUMBER: 3 **

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs6h-6_mst
| Ptotal= 70.80 mm | Comments: SCS 6 HR MASS CURVE

Duration of storm = 6.00 hrs

Mass curve time step = 6.00 min
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TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.10 3.19 1.60 5.10 3.10 95.30 4.60 4.81
.20 3.26 1.70 5.38 3.20 19.05 4.70 4.60
.30 3.19 1.80 5.81 3.30 16.64 4.80 4.46
.40 3.19 1.90 6.23 3.40 14.37 4.90 4.18
.50 3.19 2.00 6.58 3.50 12.25 5.00 4.04
.60 3.26 2.10 7.08 3.60 9.84 5.10 3.75
.70 3.26 2.20 7.65 3.70 8.43 5.20 3.75
.80 3.40 2.30 8.64 3.80 8.00 5.30 3.61
.90 3.61 2.40 9.63 3.90 7.36 5.40 3.47
1.00 3.82 2.50 10.62 4.00 6.87 5.50 3.40
1.10 3.89 2.60 11.54 4.10 6.37 5.60 3.40
1.20 4.11 2.70 23.79 4.20 6.02 5.70 3.33
1.30 4.46 2.80 47.72 4.30 5.59 5.80 3.33
1.40 4.60 2.90 76.53 4.40 5.45 5.90 3.19
1.50 4.81 3.00 137.35 4.50 5.17 6.00 3.12
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27
Unit Hyd Qpeak (cms)= -135
PEAK FLOW (cms)= .082 (i)
TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 29.617
TOTAL RAINFALL (mm)= 70.800
RUNOFF COEFFICIENT = .418
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28
Unit Hyd Qpeak (cms)= -130
PEAK FLOW (cms)= .092 (1)
TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 33.863
TOTAL RAINFALL  (mm)= 70.800
RUNOFF COEFFICIENT = .478
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28
Unit Hyd Qpeak (cms)= -130
PEAK FLOW (cms)= -130 (1)
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TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 46.000
TOTAL RAINFALL (mm)= 70.800
RUNOFF COEFFICIENT = .650

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= .124 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 43.056
TOTAL RAINFALL  (mm)= 70.800
RUNOFF COEFFICIENT = .608

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

xxxxxxxxxxxx

xxxxxxxxxxxx

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs6h-6.mst
| Ptotal= 86.10 mm | Comments: SCS 6 HR MASS CURVE

Duration of storm = 6.00 hrs

Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.10 3.87 1.60 6.20 3.10 115.89 4.60 5.85
.20 3.96 1.70 6.54 3.20 23.16 4.70 5.60
.30 3.87 1.80 7.06 3.30 20.23 4.80 5.42
.40 3.87 1.90 7.58 3.40 17.48 4.90 5.08
.50 3.87 2.00 8.01 3.50 14.90 5.00 4.91
.60 3.96 2.10 8.61 3.60 11.97 5.10 4.56
.70 3.96 2.20 9.30 3.70 10.25 5.20 4.56
.80 4.13 2.30 10.50 3.80 9.73 5.30 4.39
.90 4.39 2.40 11.71 3.90 8.95 5.40 4.22
1.00 4.65 2.50 12.91 4.00 8.35 5.50 4.13
1.10 4.74 2.60 14.03 4.10 7.75 5.60 4.13
1.20 4.99 2.70 28.93 4.20 7.32 5.70 4.05
1.30 5.42 2.80 58.03 4.30 6.80 5.80 4.05
1.40 5.60 2.90 93.07 4.40 6.63 5.90 3.87
1.50 5.85 3.00 167.03 4.50 6.29 6.00 3.79
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27
Unit Hyd Qpeak (cms)= -135
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PEAK FLOW (cms)= 114 (i)
TIME TO PEAK (hrsd)=  3.200
RUNOFF VOLUME (mm)=  40.724
TOTAL RAINFALL  (mm)= 86.100
RUNOFF COEFFICIENT = .473

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

| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .126 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 45.939
TOTAL RAINFALL  (mm)= 86.100
RUNOFF COEFFICIENT = 534

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= 169 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)=60.100
TOTAL RAINFALL  (mm)= 86.100
RUNOFF COEFFICIENT = .698

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= .164 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 56.760
TOTAL RAINFALL  (mm)= 86.100
RUNOFF COEFFICIENT .659

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

xxxxxxxxxxxx

** SIMULATION NUMBER: 5 **
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AEAIAAAAAAAXAAAAAAAXAAAAXAAAAAAXK

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs6h-6_mst
| Ptotal= 97.50 mm | Comments: SCS 6 HR MASS CURVE

Duration of storm = 6.00 hrs

Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.10 4.39 1.60 7.02 3.10 131.24 4.60 6.63
.20 4.49 1.70 7.41 3.20 26.23 4.70 6.34
.30 4.39 1.80 8.00 3.30 22.91 4.80 6.14
.40 4.39 1.90 8.58 3.40 19.79 4.90 5.75
.50 4.39 2.00 9.07 3.50 16.87 5.00 5.56
.60 4.48 2.10 9.75 3.60 13.55 5.10 5.17
.70 4.49 2.20 10.53 3.70 11.60 5.20 5.17
.80 4.68 2.30 11.89 3.80 11.02 5.30 4.97
-90 4.97 2.40 13.26 3.90 10.14 5.40 4.78
1.00 5.26 2.50 14.62 4.00 9.46 5.50 4.68
1.10 5.36 2.60 15.89 4.10 8.78 5.60 4.68
1.20 5.66 2.70 32.76 4.20 8.29 5.70 4.58
1.30 6.14 2.80 65.72 4.30 7.70 5.80 4.58
1.40 6.34 2.90 105.40 4.40 7.51 5.90 4.39
1.50 6.63 3.00 189.15 4.50 7.12 6.00 4.29
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27
Unit Hyd Qpeak (cms)= .135
PEAK FLOW (cms)= -139 (1)
TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 49.481
TOTAL RAINFALL  (mm)= 97.500
RUNOFF COEFFICIENT = .507
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28
Unit Hyd Qpeak (cms)= -130
PEAK FLOW (cms)= .152 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 55.351
TOTAL RAINFALL  (mm)= 97.500
RUNOFF COEFFICIENT = .568

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= -199 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 70.801
TOTAL RAINFALL  (mm)= 97.500
RUNOFF COEFFICIENT = .726

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= 194 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 67.218
TOTAL RAINFALL  (mm)= 97.500
RUNOFF COEFFICIENT = .689

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

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAXKX

** SIMULATION NUMBER: 6 **

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs6h-6.mst
| Ptotal=108.80 mm | Comments: SCS 6 HR MASS CURVE

Duration of storm = 6.00 hrs

Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/Zhr hrs mm/Zhr hrs mmZhr hrs mm/Zhr
.10 4.90 1.60 7.83 3.10 146.44 4.60 7.40
.20 5.00 1.70 8.27 3.20 29.27 4.70 7.07
.30 4.90 1.80 8.92 3.30 25.57 4.80 6.85
.40 4.90 1.90 9.57 3.40 22.09 4.90 6.42
.50 4.90 2.00 10.12 3.50 18.82 5.00 6.20
.60 5.00 2.10 10.88 3.60 15.12 5.10 5.77
.70 5.00 2.20 11.75 3.70 12.95 5.20 5.77
.80 5.22 2.30 13.27 3.80 12.29 5.30 5.55
.90 5.55 2.40 14.80 3.90 11.32 5.40 5.33

1.00 5.88 2.50 16.32 4.00 10.55 5.50 5.22

1.10 5.98 2.60 17.73 4.10 9.79 5.60 5.22

1.20 6.31 2.70 36.56 4.20 9.25 5.70 5.11

1.30 6.85 2.80 73.33 4.30 8.60 5.80 5.11

1.40 7.07 2.90 117.61 4.40 8.38 5.90 4.90

1.50 7.40 3.00 211.07 4.50 7.94 6.00 4.79
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| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= -165 (i)

TIME TO PEAK (hrs)=  3.200
RUNOFF VOLUME (mm)= 58.482
TOTAL RAINFALL  (mm)= 108.800
RUNOFF COEFFICIENT = .538

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

| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= .130

PEAK FLOW (cms)= 2179 (1)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 64.947
TOTAL RAINFALL  (mm)= 108.800
RUNOFF COEFFICIENT = .597

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .229 (i)

TIME TO PEAK (hrs)= 3.200
RUNOFF VOLUME (mm)= 81.525
TOTAL RAINFALL (mm)= 108.800
RUNOFF COEFFICIENT .749

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= .224 (1)

TIME TO PEAK (hrs)= 3.200
Page 10



Exs & Proposed update.out
RUNOFF VOLUME (mm)= 77.735
TOTAL RAINFALL (mm)= 108.800
RUNOFF COEFFICIENT = .714

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

xxxxxxxxxxxx

xxxxxxxxxxxx

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
d Farm\Stormwater\Hydrology\Hazel12-60.mst
| Ptotal=212.00 mm | Comments: Hurricane Hazel (last 12 h)
Duration of storm = 12.00 hrs
Mass curve time step = 60.00 min
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1.00 6.36 | 4.00 12.72 | 7.00 23.32 | 10.00 53.00
2.00 4.24 | 5.00 16.96 ] 8.00 12.72 ] 11.00 38.16
3.00 6.36 | 6.00 12.72 | 9.00 12.72 | 12.00 12.72
| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

NOTE: RAINFALL WAS TRANSFORMED TO 6.0 MIN. TIME STEP.

-—--- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/Zhr hrs mm/Zhr hrs mmZhr hrs mm/Zhr
.100 6.36 3.100 12.72 6.100 23.32 9.10 53.00
.200 6.36 3.200 12.72 6.200 23.32 9.20 53.00
.300 6.36 3.300 12.72 6.300 23.32 9.30 53.00
.400 6.36 3.400 12.72 6.400 23.32 9.40 53.00
.500 6.36 3.500 12.72 6.500 23.32 9.50 53.00
.600 6.36 3.600 12.72 6.600 23.32 9.60 53.00
.700 6.36 3.700 12.72 6.700 23.32 9.70 53.00
.800 6.36 3.800 12.72 6.800 23.32 9.80 53.00
.900 6.36 3.900 12.72 6.900 23.32 9.90 53.00
1.000 6.36 4.000 12.72 7.000 23.32 10.00 53.00
1.100 4.24 4.100 16.96 7.100 12.72 10.10 38.16
1.200 4.24 4.200 16.96 7.200 12.72 10.20 38.16
1.300 4.24 4.300 16.96 7.300 12.72 10.30 38.16
1.400 4.24 4.400 16.96 7.400 12.72 10.40 38.16
1.500 4.24 4.500 16.96 7.500 12.72 10.50 38.16
1.600 4.24 4.600 16.96 7.600 12.72 10.60 38.16
1.700 4.24 4.700 16.96 7.700 12.72 10.70 38.16
1.800 4.24 4.800 16.96 7.800 12.72 10.80 38.16
1.900 4.24 4.900 16.96 7.900 12.72 10.90 38.16
2.000 4.24 5.000 16.96 8.000 12.72 11.00 38.16
2.100 6.36 5.100 12.72 8.100 12.72 11.10 12.72
2.200 6.36 5.200 12.72 8.200 12.72 11.20 12.72
2.300 6.36 5.300 12.72 8.300 12.72 11.30 12.72
2.400 6.36 5.400 12.72 8.400 12.72 11.40 12.72
2.500 6.36 5.500 12.72 8.500 12.72 11.50 12.72
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2.600 6.36 | 5.600 12.72 | 8.600 12.72
2.700 6.36 | 5.700 12.72 | 8.700 12.72
2.800 6.36 | 5.800 12.72 | 8.800 12.72
2.900 6.36 | 5.900 12.72 | 8.900 12.72
3.000 6.36 | 6.000 12.72 | 9.000 12.72

11.60 12.72
11.70 12.72
11.80 12.72
11.90 12.72
12.00 12.72

Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= .120 (i)
TIME TO PEAK (hrs)= 10.000
RUNOFF VOLUME (mm)= 149.010
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = .703

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

| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= .130

PEAK FLOW (cms)= 125 (1)

TIME TO PEAK (hrs)= 10.000
RUNOFF VOLUME (mm)= 159.170
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = .751

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .134 (i)

TIME TO PEAK (hrs)= 10.000
RUNOFF VOLUME (mm)= 181.973
TOTAL RAINFALL (mm)= 212.000
RUNOFF COEFFICIENT = -858

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= .133 (1)

TIME TO PEAK (hrs)= 10.000
RUNOFF VOLUME (mm)= 177.114
TOTAL RAINFALL (mm)= 212.000
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RUNOFF COEFFICIENT = -835

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

xxxxxxxxxxxx

xxxxxxxxxxxx

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scsl12h-6.mst
| Ptotal=111.50 mm | Comments: SCS 12 HR MASS CURVE

Duration of storm = 12.00 hrs

Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/Zhr hrs mm/Zhr hrs mmZhr hrs mm/Zhr
.10 2.34 3.10 4.24 6.10 25.20 9.10 4.01
.20 2.45 3.20 4.24 6.20 22.08 9.20 3.90
.30 2.45 3.30 4.24 6.30 19.07 9.30 3.68
.40 2.56 3.40 4.24 6.40 16.17 9.40 3.57
.50 2.34 3.50 4.24 6.50 12.93 9.50 3.57
.60 2.68 3.60 4.35 6.60 11.15 9.60 3.46
.70 2.56 3.70 4.57 6.70 10.59 9.70 3.46
.80 2.45 3.80 4.68 6.80 9.81 9.80 3.34
.90 2.68 3.90 5.13 6.90 9.03 9.90 3.12

1.00 2.68 4.00 5.13 7.00 8.47 10.00 3.01

1.10 2.68 4.10 5.46 7.10 8.03 10.10 3.12

1.20 2.56 4.20 5.80 7.20 7.36 10.20 2.90

1.30 2.79 4.30 6.13 7.30 7.14 10.30 3.01

1.40 2.79 4.40 6.36 7.40 6.91 10.40 3.01

1.50 2.79 4.50 6.69 7.50 6.36 10.50 2.90

1.60 2.79 4.60 7.25 7.60 6.13 10.60 2.90

1.70 2.79 4.70 7.69 7.70 5.80 10.70 2.79

1.80 2.79 4.80 8.14 7.80 5.57 10.80 2.79

1.90 2.90 4.90 8.81 7.90 5.35 10.90 2.79

2.00 3.01 5.00 9.25 8.00 5.02 11.00 2.79

2.10 2.90 5.10 10.26 8.10 4.91 11.10 2.56

2.20 3.12 5.20 11.37 8.20 4.79 11.20 2.68

2.30 3.23 5.30 12.71 8.30 4.57 11.30 2.68

2.40 3.46 5.40 14.05 8.40 4_.57 11.40 2.56

2.50 3.46 5.50 15.28 8.50 4.46 11.50 2.56

2.60 3.68 5.60 31.55 8.60 4.46 11.60 2.56

2.70 3.79 5.70 63.11 8.70 4.35 11.70 2.56

2.80 3.90 5.80 101.24 8.80 4.24 11.80 2.34

2.90 4.01 5.90 181.74 8.90 4.13 11.90 2.56

3.00 4.24 6.00 126.11 9.00 3.90 12.00 2.34

| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= .145 (1)

TIME TO PEAK (hrs)= 6.100
RUNOFF VOLUME (mm)= 60.674
TOTAL RAINFALL (mm)= 111.500
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RUNOFF COEFFICIENT = 544

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

| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .158 (1)

TIME TO PEAK (hrs)=  6.100
RUNOFF VOLUME (mm)= 67.274
TOTAL RAINFALL  (mm)= 111.500
RUNOFF COEFFICIENT = .603

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= -200 (1)

TIME TO PEAK (hrs)=  6.100
RUNOFF VOLUME (mm)= 84.102
TOTAL RAINFALL  (mm)= 111.500
RUNOFF COEFFICIENT = 754

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= .135

PEAK FLOW (cms)= 196 (1)

TIME TO PEAK (hrs)=  6.100
RUNOFF VOLUME (mm)= 80.267
TOTAL RAINFALL  (mm)= 111.500
RUNOFF COEFFICIENT = .720

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

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

** SIMULATION NUMBER: 9 **

FAEAIAAAAAAAXAAAAAAAXAAAAXAAAXAAAXKX

| MASS STORM | Filename: P:\EM\Projects\2009\TC91606 Capital Power Win
| | d Farm\Stormwater\Hydrology\Scs24h-6_mst
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| Ptotal=109.50 mm | Comments: SCS 24 HR MASS CURVE
Duration of storm = 24.00 hrs
Mass curve time step = 6.00 min

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/Zhr hrs mm/Zhr hrs mmZhr hrs mm/Zhr
.10 1.10 6.10 1.97 12.10 20.80 18.10 1.97
.20 1.10 6.20 1.97 12.20 18.18 18.20 1.86
.30 1.09 6.30 2.08 12.30 15.77 18.30 1.97
.40 1.20 6.40 2.08 12.40 13.36 18.40 1.86
.50 1.10 6.50 1.97 12.50 10.73 18.50 1.86
.60 1.20 6.60 2.19 12.60 9.20 18.60 1.75
.70 1.09 6.70 2.08 12.70 8.76 18.70 1.86
.80 1.20 6.80 2.08 12.80 8.10 18.80 1.75
.90 1.20 6.90 2.19 12.90 7.45 18.90 1.75

1.00 1.20 7.00 2.19 13.00 7.01 19.00 1.64

1.10 1.20 7.10 2.19 13.10 6.57 19.10 1.75

1.20 1.20 7.20 2.19 13.20 6.13 19.20 1.64

1.30 1.20 7.30 2.30 13.30 5.91 19.30 1.64

1.40 1.31 7.40 2.30 13.40 5.69 19.40 1.64

1.50 1.20 7.50 2.30 13.50 5.26 19.50 1.53

1.60 1.31 7.60 2.30 13.60 5.04 19.60 1.53

1.70 1.20 7.70 2.30 13.70 4.82 19.70 1.53

1.80 1.31 7.80 2.30 13.80 4.60 19.80 1.42

1.90 1.31 7.90 2.41 13.90 4.38 19.90 1.53

2.00 1.31 8.00 2.41 14.00 4.16 20.00 1.42

2.10 1.31 8.10 2.41 14.10 4.05 20.10 1.42

2.20 1.31 8.20 2.63 14.20 3.94 20.20 1.42

2.30 1.42 8.30 2.63 14.30 3.83 20.30 1.42

2.40 1.31 8.40 2.85 14.40 3.72 20.40 1.42

2.50 1.31 8.50 2.85 14.50 3.72 20.50 1.31

2.60 1.42 8.60 3.07 14.60 3.61 20.60 1.42

2.70 1.31 8.70 3.18 14.70 3.61 20.70 1.42

2.80 1.42 8.80 3.18 14.80 3.50 20.80 1.31

2.90 1.42 8.90 3.29 14.90 3.39 20.90 1.42

3.00 1.42 9.00 3.50 15.00 3.29 21.00 1.31

3.10 1.42 9.10 3.50 15.10 3.29 21.10 1.42

3.20 1.42 9.20 3.50 15.20 3.18 21.20 1.31

3.30 1.42 9.30 3.50 15.30 3.07 21.30 1.42

3.40 1.53 9.40 3.50 15.40 2.96 21.40 1.31

3.50 1.42 9.50 3.50 15.50 2.96 21.50 1.31

3.60 1.53 9.60 3.61 15.60 2.85 21.60 1.42

3.70 1.53 9.70 3.72 15.70 2.85 21.70 1.31

3.80 1.42 9.80 3.94 15.80 2.74 21.80 1.31

3.90 1.53 9.90 4.16 15.90 2.63 21.90 1.31

4.00 1.53 10.00 4.27 16.00 2.52 22.00 1.31

4.10 1.53 10.10 4.49 16.10 2.52 22.10 1.31

4.20 1.53 10.20 4.82 16.20 2.41 22.20 1.31

4.30 1.64 10.30 5.04 16.30 2.52 22.30 1.31

4.40 1.64 10.40 5.26 16.40 2.41 22.40 1.31

4.50 1.64 10.50 5.58 16.50 2.41 22 .50 1.20

4.60 1.64 10.60 5.91 16.60 2.41 22.60 1.31

4.70 1.64 10.70 6.35 16.70 2.30 22.70 1.31

4.80 1.64 10.80 6.79 16.80 2.30 22.80 1.20

4.90 1.75 10.90 7.23 16.90 2.30 22.90 1.31

5.00 1.75 11.00 7.66 17.00 2.30 23.00 1.20

5.10 1.75 11.10 8.43 17.10 2.19 23.10 1.31

5.20 1.75 11.20 9.42 17.20 2.19 23.20 1.20

5.30 1.86 11.30 10.51 17.30 2.19 23.30 1.31

5.40 1.86 11.40 11.61 17.40 2.08 23.40 1.20

5.50 1.75 11.50 12.59 17.50 2.19 23.50 1.20

5.60 1.97 11.60 26.06 17.60 2.08 23.60 1.31
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Exs & Proposed update.out
5.70 1.86 | 11.70 52.12 | 17.70 2.08 | 23.70 1.20
5.80 1.86 | 11.80 83.66 | 17.80 1.97 | 23.80 1.20
5.90 1.97 | 11.90 150.12 | 17.90 2.08 | 23.90 1.20
6.00 1.97 | 12.00 104.13 | 18.00 1.97 | 24.00 1.20

| CALIB |
| NASHYD (0001) | Area (ha)= .95 Curve Number (CN)= 76.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .27

Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= .120 (i)

TIME TO PEAK (hrs)= 12.100
RUNOFF VOLUME (mm)= 59.049
TOTAL RAINFALL  (mm)= 109.500
RUNOFF COEFFICIENT = .539

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

| CALIB |
| NASHYD (0002) | Area (ha)= .95 Curve Number (CN)= 80.4
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= .130

PEAK FLOW (cms)= 131 (1)

TIME TO PEAK (hrs)= 12.100
RUNOFF VOLUME (mm)= 65.550
TOTAL RAINFALL  (mm)= 109.500
RUNOFF COEFFICIENT = .599

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

| CALIB |
| NASHYD (0003) | Area (ha)= .95 Curve Number (CN)= 90.0
|1ID= 1 DT= 6.0 min | la (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .28

Unit Hyd Qpeak (cms)= -130

PEAK FLOW (cms)= .166 (i)

TIME TO PEAK (hrs)= 12.100
RUNOFF VOLUME (mm)= 82.193
TOTAL RAINFALL  (mm)= 109.500
RUNOFF COEFFICIENT = 751

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

| CALIB |
| NASHYD (0005) | Area (ha)= .95 Curve Number (CN)= 88.0
|ID= 1 DT= 6.0 min | la (mm)=5.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= .27
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Unit Hyd Qpeak (cms)= -135

PEAK FLOW (cms)= .162 (i)
TIME TO PEAK (hrs)= 12.100
RUNOFF VOLUME (mm)= 78.391
TOTAL RAINFALL  (mm)= 109.500
RUNOFF COEFFICIENT = .716

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

FINISH
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