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EXECUTIVE SUMMARY

This report has been prepared in accordance with the scope of work for the Kanata North Urban
Expansion Area (KNUEA) CDP and documents the existing storm drainage and hydrology for the
study area. The site is located in the Shirley’s Brook Subwatershed, which is within the
jurisdiction of the Mississippi Valley Conservation Authority (MVCA).

The naming convention used to describe the Northwest Branch of Shirley’s Brook is consistent
with the Shirley’s Brook & Watts Creek Phase 2 —SWM Study Draft Report (AECOM, March
2013). The Northwest Branch of Shirley’s Brook is comprised of two main tributaries (Tributary 2
& 3) that flow through the KNUEA before joining the main branch of Shirley’s Brook to the South
at Maxwell Bridge Road. A portion of the KNUEA lands west of March Road is within the
drainage area of Tributary 1, which is located just north of the study area and flows northeast to
join with the main branch of Shirley’s Brook at March Valley Road.

The tributaries outlined have relatively low flow rates, which is representative of the largely
undeveloped nature of their respective drainage areas. The Shirley’s Brook and Watts Creek
Subwatershed Study (Dillon Consulting, September 1999) indicates that predominant sources of
baseflow for the Northwest Branch tributaries appear to be groundwater discharge, and/or the
slow release of surface water temporarily detained in the numerous wetland areas upstream from
the KNUEA.

Modeling completed for previous hydrologic studies provide a very large range of predicted
design flows for the Northwest Branch of Shirley’s Brook. The current regulatory flood mapping
for Shirley’s Brook is based on “Target (Future) Flow” conditions as listed in the Kanata North
EMP (CH2MHill, 2011). The bridges and culverts crossing Shirley’s Brook downstream of the
KNUEA lands (and the associated regulatory flood limits) have been designed and evaluated
based on substantially higher design flow rates than reported in the 2013 AECOM study.

A hydraulic analysis (HEC-RAS) of the Northwest Branch Tributaries using modeled peak flows
from the 2013 AECOM study indicates that the bankfull capacity of the existing channels is
generally higher than the modeled 100-year peak flows. This indicates that the peak flows may
be underestimated, as bankfull flow conditions are typically associated with more frequent storm
events (generally a 2-year event).  Additional flow monitoring of the Northwest Tributary
Watercourses has been completed to supplement the information from previous studies and
calibrate the existing conditions model.

The selection of appropriate design flows for developing the SWM criteria will have a significant
impact on several aspects of the design, including the extent of the 100-year floodplain and the
size of the proposed SWM facilities. Post-development flow targets should be established based
on an evaluation of erosion potential, water quality, flood risk, and other factors relating to the
function and health of the stream corridors to ensure no adverse impacts to Shirley’s Brook.

February 2016 Page 1
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Introduction

The purpose of this report is to provide an overview of the existing storm drainage features and
hydrologic conditions within the limits of the Kanata North Urban Expansion Area, with the intent
of utilizing this information to develop a stormwater management strategy for the subject lands.
This report has been prepared for and funded by the Kanata North Land Owners Group
(KNLOG), which is comprised of five separate landowners within the study area.

The Sponsoring Landowners in the CDP Area include:

* Metcalfe Realty Company Ltd.;

» Brigil (3223701 Canada Inc.);

» Valecraft (8409706 Canada Inc.);

* Junic/Multivesco (7089121 Canada Inc.), and
+ JG Rivard Ltd.

Information herein was prepared in accordance with the approved Terms of Reference (ToR)
Documents for the Environmental Management Plan (EMP) component of the Community
Design Plan (CDP) and was prepared to satisfy Phase 1 of the Class Environmental Assessment
(EA) process.

The Urban Expansion Area (180 ha) is located at the north end of Kanata in the West Urban
Community and is shown in Figure 1.1.

Section 1.0 Existing Conditions

1.1 Climate & Physiography

Warm summers, relatively cold winters, a moderate growing season, and usually reliable rainfall
characterize the local climate. Average annual precipitation (rain + snow) in the City of Ottawa is
944 mm/yr.

The KNUEA is located within the Shirley’s Brook subwatershed, which covers a total area of
approximately 3,043 ha (30.43 km?).

The naming convention used to describe the watercourses within the Study Area is consistent
with the Shirley’s Brook & Watts Creek Phase 2 —SWM Study Draft Report (AECOM, March
2013) and the Kanata North Urban Expansion Study Geomorphic Assessment (Parish, October
2013).

There are two main tributaries flowing through the study area, which together comprise the
northwest branch of Shirley’s Brook (Tributaries 2 and 3). The two northwest branch tributaries
flow to their confluence upstream of Maxwell Bridge Road, and then merge with the main branch
of Shirley’s Brook downstream of Maxwell Bridge Road.

There is another watercourse located just north of the study area (Tributary 1), which flows into
the main branch of Shirley’s Brook at March Valley Road. The main branch of Shirley’s Brook
bypasses the study area. It flows through the Kanata North Business Park to Briarbrook, through
the adjacent Brookside Subdivision, then runs parallel to March Valley Road and empties into
Shirley’s Bay.

February 2016 Page 2
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1.1.1 Surficial Soil Conditions

Soil conditions used in the existing conditions hydrologic analysis have been taken from the
following reports:

e Shirley’s Brook & Watts Creek Phase 2 —Stormwater Management Study Draft Report
(AECOM, March 2013)

» Consolidated Preliminary Geotechnical Investigation Kanata North Urban Expansion Area
Community Design Plan (Patterson Group, October 7, 2013)

« Kanata North Urban Expansion Study Fluvial Geomorphic Assessment (Parish
Geomorphic, February 2016)

The surficial soils in the subject area generally consist of silty clay and glacial till, which is
generally consistent with marine deposits associated with the Champlain Sea. Silty sand with
trace clay was found in several test pits, but is only present in isolated pockets throughout the
site. Based on the borehole and test pit program carried out by Paterson Group, the overburden
thickness across the site generally ranges from Om thick to greater than 10m thick. Bedrock is
present just beneath the topsoil and glaciofluvial soil veneer in the southwest corner of the
KNUEA and trends downward moving towards the northern portion of the site. In the western
quadrant of the KNUEA, there are weathered outcroppings of bedrock, and both Tributary 2 and
Tributary 3 contain long expanses of exposed, competent bedrock.

In the review published by OGS mapping, the presence of a large alluvial soils deposit running
roughly parallel to March Road is noted. Alluvial soils are loose, unconsolidated deposits which
have been previously eroded and reshaped in some form by water and deposited in a non-
marine setting. These soil deposits can transmit overburden groundwater significant lateral
distances via gravity flow in short durations. In this particular area, the alluvial deposits are
generally underlain by a stiff silty clay, with a small section in the vicinity of the existing woodlot
was noted to be underlain by shallow bedrock.

1.1.2 Land Use & Ownership

Land use within the proposed development boundary is predominantly agricultural, consisting of
a mixture of cultivation, pasture, and specialty crops. There are a number of deciduous
hedgerows between agricultural open fields, and a woodlot, identified in the Shirley’s Brook
Subwatershed Study (Dillon, 1999) as Woodlot S20, between the railway line and March Road in
the east portion of the study area.

1.2 Watercourses / Drainage Features

Storm runoff from the agricultural lands in this area is captured by ditches around the perimeter
of the fields, which convey storm runoff to Shirley’s Brook and its main tributaries.

The bed materials forming the two main tributaries are comprised mainly of cohesive clays and
silts. The channel banks are comprised of fine grained silt and sand mixed with clay and are
susceptible to erosion. South of Marchbrook Circle, Tributary 3 flows along the bedrock surface.

In undeveloped areas, the tributary channels have not been significantly altered and tend to have
a pool-glide-riffle morphology. Many of the channels that constitute the Shirley’s Brook drainage
network have been altered to accommodate rural development and agricultural activities.

Refer to Figure 2.1 for the location of the following watercourses and drainage features.
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1.2.1 Shirley’s Brook Tributary 1

Tributary 1 is located outside of the KNUEA. The watercourse flows east along the northern
boundary of the KNUEA development area, crossing March Road and passing through the
rearyards of lots on Houston Crescent before entering the Main Branch of Shirley’s Brook at
March Valley Road. Under existing conditions, approximately 18 hectares of the KNUEA
development area drains north toward Tributary 1.

1.2.2 Shirley’s Brook Northwest Branch — Tributary 2

The northern tributary comprising the northwest branch of Shirley’s Brook (Tributary 2) flows east
through the KNUEA development area. This watercourse has a drainage area of approximately
372 hectares upstream of the KNUEA lands and serves as the drainage outlet for approximately
46 hectares of the KNUEA lands west of March Road and approximately 22 hectares east of
March Road.

A gabion basket structure has been installed in the watercourse near the existing farm house at
1035 March Road, creating a small pond upstream of the structure.

Tributary 2 crosses March Road through a 1.2m x 1.85m concrete box culvert (Hydraulic
Structure ID S-2), then flows southeast through the KNUEA lands toward Maxwell Bridge Road.

1.2.3 Shirley’s Brook Northwest Branch — Tributary 3

The southern tributary comprising the northwest branch of Shirley’s Brook (Tributary 3) flows east
through the southwest corner of the KNUEA development area towards March Road. This
watercourse has a drainage area of approximately 258 ha upstream of the KNUEA lands and
serves as the drainage outlet for approximately 27 hectares of the KNUEA lands east of March
Road.

A concrete weir has been installed on Tributary 3 just south of Marchbrook Circle to forms a
small pond upstream of the structure. There is a second, larger pond located downstream of the
weir. Outflows from this larger pond are not controlled by an outlet structure.

Tributary 3 crosses March Road through a pair of circular CSP culverts with diameters of
approximately 1650mm (Hydraulic Structure ID S-6). Tributaries 2 and 3 merge to form the
northwest branch of Shirley’s Brook just before entering the Main Branch of Shirley’s Brook
upstream of the Maxwell Bridge Road culvert crossing (2.7m x 7.0m CSP Arch Culvert, Structure
ID S-9).

1.2.4 Shirley’s Brook Northwest Branch — Tributary 4

Shirley’s Brook Northwest Branch Tributary 4 runs through the southwestern quadrant of the
KNUEA parallel to Old Carp Road. West of March Road, this channel serves as the outlet for a
portion of the Marchbrook Circle subdivision, as well as the existing agricultural lands in the
southwest quadrant of the KNUEA. East of March Road, Tributary 4 serves as the outlet from
the Morgan’s Grant SWM Facility.

Tributary 4 has a drainage area of approximately 17 ha upstream of the KNUEA and serves as
the drainage outlet for approximately 11 hectares of the KNUEA west of March Road.

February 2016 Page 4



KNCDP | Existing Conditions — Storm Drainage, Hydrology & Floodplain Mapping

1.2.5 Shirley’s Brook Main Branch

The main branch of Shirley’s Brook flows is located to the south of the KNUEA and flows
northeast through the Brookside Subdivision to March Valley Road. The watercourse then turns
northwest, flowing parallel to March Valley Road towards to the confluence with Tributary 1
before entering Shirley’s Bay and the Ottawa River. Runoff from approximately 90 hectares of
the KNUEA lands is conveyed to the Main Branch of Shirley’s Brook through drainage ditches
that flow under the existing rail line through multiple culverts and outlet to the Main Branch of
Shirley’s Brook at March Valley Road. Shirley’'s Brook has a total watershed area of
approximately 3,043 hectares upstream of Shirley’s Bay.

1.2.6  Headwater Drainage Features

On both the west and east sides of March Road are a series of channels and ditches which have
been dug for agricultural purposes and to convey overland flow more efficiently.

Runoff from approximately 90ha of the KNUEA east of March Road is conveyed to the Main
Branch of Shirley’s Brook through a series of these headwater drainage ditches that outlet to
Shirley’s Brook at March Valley Road.

1.2.7 Inventory of Structures/ Crossings

A detailed inventory of all hydraulic structures and crossings within the limits of the development
area has been created based on field reconnaissance, survey data, and information compiled
from previous reports. The inventory of hydraulic structures (structure type, elevations,
dimensions, length, condition, etc.) is provided as Table 2.1, following this page. The locations of
all structures are identified on Figure 2.2.

February 2016 Page 5
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Kanata North Community Design Plan
Table 2.1: Inventory of Hydraulic Structures

Enaineess, Planners & Landscape Architects

Hydraulic Structure Table

NECL Structure No. | Dillon Structure No. A Dillon Size . . Dillon NECL Length | U/S Invert | D/S Invert
Location . NECL Size (Diameter/HxW) Shape R R
- (Diameter/HxW) Material Material .
(refer to Figure 3.9) (m) (m) (m) Culvert Condition/Comments
Shirley's Brook

S-1 S-23 March Road 1.0x1.8 - Box Concrete 22 - - good condition

S-2 S-15 March Road 1.1x1.8 1.2x1.85 Box Concrete Concrete 25 79.24 79.20 good condition

S-3 - March Road - Unknown Concrete 20 |[79.11/79.00| 79.00/78.99

S-4 - Shirley's Brook Main Branch - 900mm Circular Circular CSP 4.5 76.62 76.59

S-5 - Shirley's Brook Main Branch - 1500mm Circular Circular CSsp 6.5 75.40 75.43

S-6 S-13 March Road Twin 1650mm Twin 1500mm Circular Steel CSP 25 |77.00/76.95|76.90/76.74 outlet top of culverts partially crushed

S-7 S-12 Old Carp Road 500mm - Circular Steel - 12 - - good condition

S-8 S-11 March Road 1200mm 1200mm Circular Steel Concrete 25 - - good condition

S-9 - Old Carp Road - 2.1x7.0* Arch - CSp* 20 - -

S-10 - Marconi Avenue - 2.55 x 8.0* Arch - CSP* 20 - -

S-11 S-4 Klondike Road 1.45x3.1 1.4 X 3.0* Box Concrete Concrete 11 - - good condition

S-12 S-1 March Valley Road 2.0x2.75 - Arch Steel Plate - 16 - -

S-13 - March Valley Road - 650mm Circular - Csp 16 63.56 63.77

S-14 S-27 March Valley Road 600mm 600mm Circular Steel CSP 10 63.84 63.46

S-15 - March Valley Road - 600mm Circular - Csp 15 63.43 63.04

S-16 S-24 March Valley Road 0.75x 1.05 Arch Steel 14

R-1 S-25 CNR 1050mm 900mm Circular Steel CSsp 13 70.46 70.40 good condition

R-2 S-26 CNR 850mm 900mm Circular Steel CSP 12 69.44 69.46 good condition

R-3 S-28 CNR 750mm - Circular Steel - - - - good condition

R-4 - CNR - 900mm Circular - CSP 11 68.78 68.73

R-5 S-29 CNR 1500mm 1800mm Circular Concrete Concrete 10 68.69 68.54 good condition

R-6 S-30 CNR 1.0x1.2 - Arch Steel - 12 - - fair condition

R-7 S-31 CNR 900mm 900mm Circular Steel Csp 12 69.74 69.63 good condition

R-8 S-32 CNR 1400mm - Circular Concrete - 8 - - good condition

R-9 S-2 CNR Twin 1.45x 2.8 Twin 1.36 x 2.7* Box Concrete - 6 - - good condition

CW-demolished Shirley's Brook Tributary 3 - - - Concrete Demolished concrete weir
CW-1 - Shirley's Brook Tributary 3 - Rectangular - Concrete Concrete weir - good condition
CW-2 Shirley's Brook Tributary 3 - 55cm x 102cm Rectangular - Concrete | 0.57 Concrete weir - good condition
RG-1 - Shirley's Brook Tributary 2 - Box - - Gabion Basket Weir
Natural Structures

BD-1 - Shirley's Brook - Beaver Dam Natural - Wood - - - build-up slightly obstructing flow

BD-2 - Shirley's Brook - Beaver Dam Natural - Wood - - - build-up slightly obstructing flow

Prepared By: Novatech

Date: 23/02/2016
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Kanata North Community Design Plan
Table 2.1: Inventory of Hydraulic Structures

Enaineess, Planners & Landscape Architects

Hydraulic Structure Table
NECL Structure No. | Dillon Structure No. A Dillon Size . . Dillon NECL Length | U/S Invert | D/S Invert
Location . NECL Size (Diameter/HxW) Shape R R
- (Diameter/HxW) Material Material .
(refer to Figure 3.9) (m) (m) (m) Culvert Condition/Comments
March Road Roadside Ditch Structures
D-1 - March Road - 900mm Circular - CSP 6.5 79.21 79.02 -
RD-1 - March Road - 600mm Circular - CSsp 12.5 79.86 79.36 -
RD-2 - March Road - 650mm Circular - CSP 9 79.56 79.53 -
RD-3 - March Road - Twin 900mm/Single 600mm Circular - CcspP 10 79.15 78.96 -
RD-4 - March Road - 650mm Circular - CSP 11 79.66 79.55 -
RD-5 - Shirley's Brook - 600mm Circular - Concrete 7 80.18 80.15 -
RD-6 - March Road - 400mm Circular - CSP 9.5 80.38 80.31 -
RD-7 - March Road - 600mm Circular - Csp 9.5 79.53 79.24 -
RD-8 - March Road - 300mm Circular - CSP - - - -
RD-9 - March Road - 600mm Circular - Csp 10 79.01 78.85 -
RD-10 - March Road - 600mm Circular - CSP 12 78.42 78.19 -
RD-11 - March Road - 600mm Circular - Csp 15.5 78.37 78.29 -
RD-12 - March Road - 600mm Circular - CSP 15.5 77.77 77.47 -
RD-13 - March Road - 600mm Circular - Csp 10.5 77.49 77.49 -
Notes: * Taken from Shirley’s Brook & Watts Creek Phase 2 -SWM Study Draft Report (AECOM, March 2013).
Dillon Structures taken from 4. Shirley’s Brook and Watts Creek Subwatershed Study (Dillon Consulting, September 1999).

Prepared By: Novatech
Date: 23/02/2016 M:\2012\112117\DATA\Reports\EMP\Tables\KNUEA Hydraulic Structure Table.xIsx
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Section 2.0 Hydrology

2.1 Previous Studies

Hydrologic modeling for the Northwest Branch of Shirley’s Brook has been completed as part of
four previous studies. The Shirley’s Brook Subwatershed Study (Dillon, 1999) and the Shirley’s
Brook and Watts Creek Stormwater Management Study — Phase 2 (AECOM, 2013) use models
calibrated to match observed flows recorded during flow monitoring programs.

The Kanata North EMP (Ch2MHill, 2001) provides a list of “Target Flow Rates (Future
Conditions)” which represent the flows used by MVCA for their current floodplain mapping of
Shirley’s Brook. These “target” flow rates are higher than the flows listed in the other reports, as
they provide some allowance for future development within the watershed, whereas the other
reports represent existing conditions for the watercourses comprising the Northwest Branch of
Shirley’s Brook.

The hydrologic model prepared as part of the Shirley’s Brook Floodplain Analysis and
Stormwater Management Report (Novatech, 2006) was built from a collection of approved
subdivision-level models to evaluate the overall impact of upstream development within the
Shirley’s Brook watershed on flows through the Brookside Subdivision. The peak flows generated
by this model were used to evaluate the 100-year floodplain and design the proposed culvert
crossings within the Brookside Subdivision. This study did not include any model calibration.

A comparison of the peak flows for the Northwest Branch tributaries from the previous studies is
provided in Table 2.1.

Table 2.1: Shirley’s Brook Northwest Branch — Summary of Peak Flows from Previous Studies

Peak Flow (m*/s)

Report Reference Retyrn Tributary 2 Tributary 3 | Tributary 2 +3

Period @ @ March @ Main

March Road Road Branch

Shirley’s Brook Subwatershed Study 2-year 0.25 0.22 0.47
(Dillon, 1999) 100-year 15 1.3 2.8
Kanata North EMP* 5-year 3.7 3.2 6.9
CH2MHIill (2001) 100-year 8.0 7.1 15.1
Shirley’s Brook Floodplain S-year 24 1.5 3.6
Mapping Update (NECL, 2006) 100-year 6.9 47 10.9
Shirley’s Brook Phase 2 5-year 0.45 0.49 0.92
Subwatershed Study (AECOM,
2013)** 100-year 1.2 14 2.5

*  Flows used in current MVCA regulatory flood mapping.
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2.2 Discussions with MVCA

The findings of the previous hydrologic studies present a very large range of predicted design
flows for the Northwest Branch of Shirley’s Brook. The current regulatory flood mapping for
Shirley’s Brook is based on the “Target (Future) Flow” conditions, which represent much higher
peak flows than the existing conditions models. The selection of appropriate design flows for use
in developing the SWM criteria will have a significant impact on several aspects of the overall
stormwater management plan, including the extent of the 100-year floodplain and the size of the
proposed SWM facilities.

The 2013 AECOM report represents the most recent hydrologic assessment of the Northwest
Branch tributaries of Shirley’s Brook, and the hydrologic modeling completed for the KNUEA
lands is based on the model parameters used in this study. The AECOM study did not include
direct monitoring of flows in the Northwest Tributary watercourses and may not have adequately
accounted for the impacts of the existing in-stream structures (concrete weir / gabion basket
wall).

The existing peak flows listed in the AECOM report for the Northwest Branch are quite low and
would require very large SWM facilities in order to control post-development flows to the modeled
pre-development flows. Based on the overall tributary drainage area of approximately 725 ha
and a 100-year peak flow rate of 2.5 m%s, this corresponds to an allowable release rate of
approximately 3 L/s/ha for the 100-year event.

A critical component of the EMP will be the identification of allowable post-development release
rates for the KNUEA lands. Flow targets will be based on an evaluation of erosion potential,
water quality, flood risk, and other factors relating to the function and health of the stream
corridors to ensure no adverse impacts to Shirley’s Brook.
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Section 3.0 Flow Monitoring — Northwest Branch Tributaries

A streamflow monitoring program for the Northwest Branch of Shirley’s Brook was initiated in
May 2014, consisting of stream level loggers installed in three locations (refer to Figure 3.1).

* Tributary 2 (North Tributary);
e Tributary 3 (North Branch); and
* Downstream of the confluence of the Tributaries 2 & 3.

The monitoring locations were chosen to give an accurate picture of how the streamflow in each
of the Tributaries and the Main Branch fluctuate throughout the year, as well as how they react to
storm events. The flow monitoring data was used for calibrating the hydrologic model
(Section 5.0).

Continuous flow monitoring was performed with pressure transducers, which measure air and
water pressure to determine water levels within the watercourse. Instantaneous flow monitoring
was performed using a Flow Probe to develop a stage-discharge curve to convert measured
water level data to flow data based on an adapted version of the Velocity-Area Procedure for
Determining Steam Discharge (US Environmental Protection Agency, September 1998). Field
measurements of instantaneous streamflow were performed on a monthly basis, during both wet
and dry periods to gather a range of high/low flow data points for the rating curves.

The continuous monitoring data is shown on Figures 4.2, 4.3, and 4.4. The monthly results of
the streamflow monitoring program are summarized in Table 3.1.

Table 3.1: 2014 Streamflow Monitoring Results (Shirley’s Brook Northwest Branch)

. . Confluence of
Total T;;bglfirg)z T2|2b3l;3t?1ray)3 Tributaries 2 and 3
Month | Precip. (706 ha)
(mm/mo) | Streamflow | Baseflow | Streamflow | Baseflow | Streamflow | Baseflow

(L/s) (L/s) (L/s) (L/s) (L/s) (L/s)

Jun.” 143.2 452 22.5 9.8 22.4 137.8 69.1

Jul. 61.8 8.0 4.1 44.9 2.0 19.2 9.7

Aug. 96.8 3.8 1.9 3.9 0.0 1.9 1.0

Sep. 93.0 8.0 4.0 0.0 0.5 8.6 4.3
Oct. 72.3 15.1 7.5 1.0 2.6 35.8 17.7
Nov. 37.2 36.5 18.1 5.2 2.1 52.7 26.3
Dec. 42 .1 61.8 30.8 4.3 6.1 83.4 41.8
‘[’)”" 403.2 22.2 11.1 45 2.2 33.6 16.8

ec

'The storm event in June 2014 is roughly equivalent to a 50-year storm event.
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Figure 3.3: Continuous Flow Monitoring Data - Tributary 3
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Figure 3.4: Continuous Flow Monitoring Data - Confluence of Tributary 2 & 3

Baseflow

Baseflows in the tributaries comprising the Northwest Branch of Shirley’s Brook were observed to
vary significantly over the course of the year. Flows during the spring months are relatively high,
sustained by the snow and water retained in the wetland areas in the upper portion of the
watershed. Over the course of the summer, the baseflows in the Northwest Branch tributaries
steadily decrease until the channels are dry, only flowing for short durations following storm
events. In the fall, the wetland areas gradually replenish their storage as evapotranspiration
rates decrease and the tributaries begin to flow for longer durations following storm events.

These observations are reflected in the following photographs (Figures 4.5 - 4.10), taken on April
10 and August 24, 2015.
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Figure 3.6: Northwest Branch - Tributary 2 (August 24, 2015)
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Figure 3.7: Northwest Branch - Tributary 3 (April 10, 2015)
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Figure 3.8: Northwest Branch - Tributary 3 (August 24, 2015)
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= - p-lt

Figure 3.9: Northwest Branch Confluence (April 10, 2015)

-~

Figure 3.10: Northwest Branch Confluence (August 24, 2015)

Note: There was approximately 22mm of rain between August 20 and August 24. Even so, the
Northwest Branch Tributaries were observed to be dry on August 24, 2015.
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Streamflow vs. Rainfall

Field observations taken over the course of 2014 and 2015 indicate that the highest annual flows
in the Northwest Branch Tributaries typically occur during the spring freshet and significant
rainfall events. The spring snowmelt of 2015 was considered to be relatively low in the region,
generating lower than average spring runoff responses. However, the observed flow rate on April
10, 2015 was roughly equivalent to the 10-year peak flow for a summer rainfall event.

A comparison of spring versus summer runoff responses in the Northwest Branch of Shirley’s
Brook is provided below:

« The observed flow rate on April 10, 2015 was approximately 1.2 m*/s, resulting from
approximately 22mm of precipitation over a period of 48 hours.

« The recorded peak flow on June 25, 2014 was approximately 2.8 m%/s, resulting from a
high-intensity storm generating 62.7mm of rainfall over a period of 12 hours.

As shown in Figures 4.2-4.4, the streamflow response from summer rain events recedes rather
quickly. By contrast, the streamflow response during the spring freshet spring is sustained over a
number of days at relatively high flows and depths.
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Section 4.0 Hydrologic Modeling

The SWMHYMO hydrologic model has been used to evaluate existing drainage conditions within
the Kanata North Urban Expansion Area. The study area has been divided into sub-catchments
as shown the Existing Conditions Drainage Area Plan provided as Drawing 112117-PRE.

4.1 Model Parameters

Modeling parameters for the lands within the Shirley’s Brook watershed have been adapted from
the AECOM SWMHYMO model developed for the Shirley’s Brook & Watt’s Creek Phase 2
Stormwater Management Study (Draft, AECOM, March, 2013). This hydrologic model delineates
the northwest tributary of Shirley’s Brook into three (3) subcatchments. The Novatech model
further discretizes these areas into twelve (12) subcatchments, with two (2) areas added (for a
total of 14 subcatchment areas) to allow for model refinement based on land use and
topographical features. For the Northwest Branch of Shirley’s Brook, land use is roughly
distributed as follows:

* The headwater areas (west of the hydro corridor) consist primarily of forests and heavily
wooded areas. The hydrologic response time from this area is anticipated to be quite
slow.

* The mid-reach areas (east of hydro corridor, west of KNUEA) consist primarily of estate
residential lots. The drainage infrastructure associated with these developments
(roadside ditches and culverts) will have resulted in a considerably faster hydrologic
response time as compared to the headwater areas.

* The lower reach of the northwest tributary (KNUEA) consists primarily of agricultural row
crops and pasture. These lands have a relatively fast hydrologic response time and
generate more runoff than the woodlands and estate lot subdivisions.

» Areas East of March Road and the North West Branch that are tributary to the Main
Branch of Shirley’s Brook at March Valley Road.

A detailed list of pre-development modeling parameters can be found in Appendix A.
Number of Linear Reservoirs (N)

The number of linear reservoirs (N) describes the general shape of the hydrograph. The lower
the number, the flatter the hydrograph becomes. The AECOM study used an N value of 1.1 to
represent the same area, which provided the baseline for the updated model. One area was
given an N value of 3.0 to reflect the existing development that would produce higher peak flows.

Times to Peak

The time to peak (T,) for each subcatchment area was initially calculated using both the Bransby-
Williams method and the SCS Uplands method, consistent with the methodology of the AECOM
study. The T, values calculated using the Bransby-Williams method were ultimately used as they
produced results closer to those in the AECOM model than those produce when using the
Uplands Method.
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Initial Abstraction (1.)

The initial abstraction (lI,) describes the removal of rainfall from becoming runoff through
evapotranspiration, interception, and infiltration. I, is estimated based on the curve number (in
fact, curve numbers were estimated from measurements of abstraction) following the formula:

I, = f(25400/CN — 254)

Where f is typically expressed as being 0.2 and is recommended as such in the City of Ottawa
Sewer Design Guidelines. Initial abstraction values for the subcatchment areas were based on
those found in Table 9.2 of Hydrology of Floods in Canada (1989) (Watt, W.E. et. Al.). As with
SCS Curve Numbers, the subcatchments were given weighted |, values based on the existing
land use. Table 4.1 outlines the various |, values based on land use:

Table 4.1: Standard Initial Abstraction (l,) Values

Cover Type IA (mm) Min IA (mm) Max IA (mm)
Open Water 0 0 0
Road (Asphalt/Concrete) 2.5 1.25 3.75
Gravel/Fill/Quarry 5 - -
Estate Lot Residential 4 2.5 4
Open/Grass/Natural 8 5 12.5
Field/Crop (Cultivated) 8 5 12.5
Wood/Brush 10 5 15.2

Design Storms
The hydrologic model runs simulations for the following storm events:

4 Hour Chicago Storms: 24 Hour SCS Type Il Storms:
25mm 4hr Chicago storm 25mm 24hr SCS Type |l storm
2-year 4hr Chicago storm 2-year 24hr SCS Type Il storm
5-year 4hr Chicago storm 5-year 24hr SCS Type Il storm
100-year 4hr Chicago storm 100-year 24hr SCS Type Il storm

12 Hour SCS Type Il Storms:

25mm 12hr SCS Type Il storm
2-year 12 hour SCS Type Il storm
5-year 12 hour SCS Type Il storm
100-year 12 hour SCS Type Il storm
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4.2 Model Results

The pre-development SWMHYMO model of the Shirley’s Brook watershed produced the peak
flows during the SCS 12-hour storm listed in Table 4.2. Flows for all storm events can be found
in Appendix B.

Table 4.2: Pre-Development Peak Flows (msls)
Storm Distribution -> SCS 12-Hour

Return Period -> 25mm 2 year 5 year 100 year

Shirley’s Brook Northwest Branch

Tributary 2 0.143 0.522 0.943 2.430
Tributary 3 0.039 0.167 0.316 0.868
Tributary 4 0.014 0.048 0.083 0.204
Confluence of Tributaries 2, 3, & 4 0.196 0.732 1.336 3.488

KNUEA Lands to Main Branch of Shirley’s Brook Main at March Valley Road

Headwater Channels to Shirley's

Brook Main Branch (Channels A-D) 0.058 0.220 0.402 1.045

4.3 Hydrologic Modeling (KNUEA Only)
West Side of March Road

The flow rates above (Table 4.2) are for the total area of the Shirley’s Brook Northwest Branch
watershed. To determine the peak flows and preliminary allowable release rates for the lands
within the KNUEA boundaries, weighted-area calculations have been completed based on the
drainage areas for each of the tributaries. The results of the calculations are outlined in Table
4.3.

The flow rates determined for the western drainage areas within the KNUEA will be used as the
allowable release rates for the stormwater facilities on the west side of March Road, and will be
applied to the stage-storage curves in the post-development hydrologic model.

Table 4.3: KNUEA Peak Flows to Tributary 2 and Tributary 3 (msls)

Tributary 2 Tributary 3
som evnt | WS | pakows | b | KNUEA o
m®/s | L/s/ha L/s for 53 ha m®/s | L/s/ha L/s for 30 ha
25mm 12-hr SCS | 0.143 0.3 16.3 0.039 0.2 5.5
2-yr 12-hr SCS | 0.522 1.1 594 0.167 0.7 23.7
5-yr 12-hr SCS | 0.943 2.0 107.3 0.316 1.3 449
100-yr 12-hr SCS | 2.430 5.2 276.5 0.868 3.7 123.4

As expected, the post-development flows are similar to the results of the 2013 AECOM model.
However, there is concern that this model continues to underestimate the design peak flows from
larger storm events.
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East Side of March Road

As there is not a large upstream drainage area for the land east of March Road, the standard
post-to-pre criteria can be used for determining the allowable release rates for any proposed
SWM facilities. The flow rates listed in Table 4.2 for the KNUEA lands on the east side of March
Road (approximately 95 ha) will be used as the allowable post-development release rate to
Shirley’s Brook Main Branch at March Valley Road.

The flow rates determined for the eastern drainage areas within the KNUEA will be used as the
allowable release rates for the stormwater facilities on the east side of March Road, and will be
applied to the stage-storage curves in the post-development hydrologic model.
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Section 5.0 Floodplain Evaluation (HEC-RAS)

A hydraulic model of the Northwest Branch of Shirley’s Brook within the limits of the study area
(Tributaries 2 and 3) was developed using HEC-RAS. The following information was used to
prepare the existing conditions HEC-RAS model:

e A ground surface model was generated in Autodesk Civil 3D using detailed survey data
compiled by Novatech, supplemented with the 1:1000 and 1:2000 topographic mapping.

» Channel cross-sections were generated from the ground surface model and exported to
HEC-RAS. Additional information (bank stations, channel/overbank roughness
coefficients, etc.) was added to the HEC-RAS model. Manning’s roughness coefficients
were estimated based on aerial photography and site visits.

» Details of the hydraulic structures at crossings (culvert type, invert, condition, road
elevation, etc.) were input into the HEC-RAS model based on field observations and
survey data. Refer to Section 2.2.7 (Inventory of Structure / Crossings).

e Peak flows generated using the SWMHYMO model (Table 5.1) were input into the HEC-
RAS model at the beginning of each tributary reach.

Table 5.1: Peak Flows provided in the HEC-RAS Model for the Northwest Branch

Reach River Station Q100-year* Qs.year Qa.year
4112.66 0.848 0.308 0.162
Tributary 3 3271.49 0.986 0.366 0.195
3005.60 1.010 0.375 0.200
2310.70 1.897 0.722 0.396
Tributary 2 1293.80 2.136 0.821 0.453
266.29 2.430 0.943 0.522
Northwest Branch 206.99 3.438 1.315 0.721
(Confluence of Tributaries 2 & 3) 30.31 3.631 1.394 0.766

*12-hour SCS storm distribution

5.1 Model Results

The HEC-RAS model was run using peak flows associated with the 100-yr storm event. The
resulting flood elevations were used to delineate the 100-year floodplain based on the ground
surface model as shown on Figure 6.1. The water level elevations at various locations for the 2-
year, 5-year and 100-year events are shown in Table 5.2. The HEC-RAS model schematic,
output results and profiles are provided in Appendix B.
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Table 5.2: Water Level Elevations within the Northwest Branch

. . . 2-year WL -year WL | 100-year WL
Tributary River Station E)I,:\?. (m) SEBI,:\?. (m) oég:_a(m)
2310.70 89.03 89.05 89.10
1920.64 86.00 86.11 86.25
1589.43 83.35 83.39 83.43
Tributary 2 1293.80* 79.89 80.12 80.51
1245.94** 79.58 79.75 80.13
808.91 77.91 77.94 78.02
514.32 76.67 76.76 76.92
266.29 74.83 74.93 75.14
4112.66 89.34 89.37 89.45
3673.90 81.34 81.36 81.43
Tributary 3 3271.49* 77.81 77.89 78.00
3158.50** 76.66 76.72 76.87
3005.60 74.54 74.63 74.84
Northwest Branch 206.99 74.41 74.47 74.60
(Confluence of Tributaries 2 & 3) 0.86 71.92 72.02 72.23

*Cross-Section Upstream March Road
**Cross-Section Downstream March Road

Tributary 2

Tributary 2 of the Northwest Branch of Shirley’s Brook is located on the Northern part of the
subject site and has ample capacity to convey the 100-yr peak flow throughout the subject site to
the culvert crossing March Road (Hydraulic Structure S-2). Results from the HEC-RAS model
indicate that, apart from some flooding of the adjacent agricultural lands immediately upstream of
March Road, the 100-yr water elevations throughout the tributary are largely contained within the
banks of the channel.

Tributary 3

Tributary 3 of the North Branch of Shirley’s Brook has ample capacity to convey the 100-yr peak
flow throughout the subject site to March Road (Hydraulic Structure S-6) and beyond to the
confluence with Tributary 2. Results from the HEC-RAS model indicate that the 100-yr water
elevations throughout the branch are maintained within the banks of the channel.
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Section 6.0 Next Steps

The hydrologic and hydraulic assessment has been used to generate runoff hydrographs
representative of existing conditions within the study area. The results of the existing conditions
analysis will be used to identify development constraints and opportunities for the subject lands,
and options for stormwater management servicing will be developed. The existing conditions
model will be subject to refinement based on the results of the supplemental flow monitoring
program and discussions with City and MVCA staff.

As part of the Environmental Management Plan, stormwater management criteria will be
developed for the KNUEA lands. The development of SWM criteria will take the
recommendations of previous reports into consideration, but will ultimately be determined
through consultation with the MVCA, City, and other regulatory agencies. SWM criteria will
include, but not be limited to, the following:

* The required level of water quality control for Shirley’s Brook will be determined, and
achieved through a proposed combination of stormwater management facilities and lot-
level conveyance controls.

« Peak flow control criteria will be developed to ensure no adverse impacts on flood
elevations and velocities in Shirley’s Brook downstream of the proposed development.

« Water Balance criteria will be developed to ensure that groundwater recharge rates are
maintained.

e Erosion control requirements will be developed based on recommendations from the
fluvial geomorphology assessment.

» Stream setbacks will be determined based on the findings and recommendations of the
existing conditions reports.

e The stormwater management criteria will need to adhere to all applicable policies and
guidelines of the Mississippi Valley Conservation Authority and other regulatory agencies.

An existing conditions water balance will be provided once the detailed hydrogeological and
geotechnical analysis has been finalized. The existing conditions water balance will be based on
the approach presented in the Ministry of the Environment - Stormwater Management and
Planning Manual (2003), by taking into account a combination of various land uses and soil types
within each pre-development catchment area.

The hydrologic analysis will be refined and calibrated based on the results of the flow monitoring
program currently underway for the Northwest Branch Tributaries. The final results of the
hydrologic analysis will be used in conjunction with the detailed fluvial geomorphological, natural
environment, hydrogeological, and archaeological assessments to establish set meander belt
widths, setbacks, and erosion control SWM criteria for the proposed development.
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Section 7.0 Reliance Clause

This report has been prepared by Novatech, on behalf of the Kanata North Landowner’s Group
and in support of the Kanata North Community Design Plan. It is hereby acknowledged that
Metcalfe Realty Company Limited, J.G Rivard Limited and 8409706 Canada Inc. (Valecraft
Homes), 3223701 Canada Inc. and 7089121 Canada Inc. (Junic/Multivesco) can rely upon and
utilize this report for the purpose of obtaining approval of the community design plan and for their
own use to seek development approval.

It is further acknowledged that future confirmed participating landowners within the Kanata North
Landowner’s Group, can rely upon and utilize this report for the purpose of obtaining approval of
the community design plan and for their own use to seek development approval.
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Section 8.0 References

The following reports were reviewed with regard to storm drainage and stormwater management
for the Kanata North Urban Expansion. These reports provided background information that was
used in the establishment of stormwater management (SWM) design criteria, as well as input
parameters and design storms used in the stormwater management modeling.

1. Existing Conditions Natural Environment Features Kanata North Urban Expansion Area
(Muncaster Environmental Planning Inc., January 2016)

2. Consolidated Preliminary Geotechnical Investigation Kanata North Urban Expansion Area
Community Design Plan (Patterson Group, October 7, 2013)

3. Hydrogeological Existing Conditions Report Kanata North Urban Expansion Area
(Patterson Group, January 27, 2016)

4. Shirley’s Brook & Watts Creek Phase 2 —Stormwater Management Study Draft Report
(AECOM, March 2013).

5. Shirley’s Brook Floodplain Analysis & Stormwater Management Report —Klondike Road
Development Lands (Novatech, May 2006).

6. Kanata North Environmental/Stormwater Management Plan — Final Draft Report
(CH2MHILL, January 2001).

7. Shirley’s Brook and Watts Creek Subwatershed Study (Dillon Consulting, September
1999).
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NOVATECH

Prepared by:

Kallie Auld, EIT Michael Petepiece, P.Eng
Engineering Intern Project Manager

February 2016 Page 24



KNCDP | Existing Conditions — Storm Drainage, Hydrology & Floodplain Mapping

Appendix A: Hydrologic Modelling Files (SWMHYMO)

SWMHYMO MODEL PARAMETERS

« KNUEA Lands: Existing Condition Model Parameters

SWMHYMO MODEL FILES

» Existing Conditions Input File: KN-PRE.dat
» Existing Conditions Output File: KN-PRE.sum

October 2013



Kanata North Community Design Plan

Pre-Development SWMHYMO Model Parameters N f TEC‘H

Enaineers, Pﬁmnra & Landscape Architects

Time to Peak Calculations Tc=0.605*(L/((S70.2)(AM0.1)))
(Bransby-Williams Method)
. Length of Channel Slope of
Drainage Area ID | Area (m2) Area (ha) Area (km2) Length of Channel (m) (km) i i) Tc (hours)
201 1,151,423 115.14 1.151 749 0.75 0.020 0.98
202 2,636,363 263.64 2.636 1065 1.07 0.010 1.47
203 467,369 46.74 0.467 1025 1.03 0.010 1.68
204 293,893 29.39 0.294 552 0.55 0.010 0.95
205 108,387 10.84 0.108 322 0.32 0.020 0.53
301 864,268 86.43 0.864 1047 1.05 0.017 1.45
302 806,913 80.69 0.807 1470 1.47 0.015 2.11
303 651,627 65.16 0.652 971 0.97 0.010 1.54
304 187,795 18.78 0.188 580 0.58 0.010 1.04
305 26,094 2.61 0.026 100 0.10 0.010 0.22
401 167,797 16.78 0.168 941 0.94 0.012 1.66
402 108,910 10.89 0.109 450 0.45 0.010 0.85
403 23,734 2.37 0.024 150 0.15 0.027 0.27
501 626,486 62.65 0.626 450 0.45 0.023 0.60
502 518,434 51.84 0.518 458 0.46 0.010 0.75
SCS Curve Numbers (AMC I, HSG 'B/C')
. Weighted IA
Area ID Land Use 1 Area CN 1A (mm) Land Use 2 Area CN IA (mm) Land Use 3 Area CN IA (mm) | Weighted CN (o
201 Woods (good) 65% 63 12.5 Woods (fair) 25% 67 10.0 Open Space (good) 10% 68 8.0 65 11.4
202 Woods (good) 20% 63 12.5 Estate Residential 35% 70 4.0 50% pasture & 50% Row Crops (good) 45% 73 8.5 70 7.7
203 Cultivated Row Crops (Straight/Contour) (good) 70% 80 7.0 Pasture (good) 20% 65 9.0 Open Space (good) 10% 68 9.0 76 7.6
204 Cultivated Row Crops (Straight/Contour) (good) 70% 80 7.0 Pasture (good) 20% 65 9.0 Open Space (good) 10% 68 9.0 76 7.6
205 Industrial Districts (School/ Church area) 50% 38 4.0 Open Space (good) 50% 68 8.0 - - - - 78 6.0
301 Woods (good) 95% 63 12.5 Open Space (good) 5% 68 8.0 - - - - 63
302 Woods (good) 60% 63 12.5 Estate Residential 5% 70 4.0 Pasture (good) 35% 65 9.0 64 10.9
303 Woods (good) 37% 63 12.5 Estate Residential 25% 70 4.0 50% pasture & 50% Row Crops (good) 38% 73 8.5 69 8.9
304 Cultivated Row Crops (Straight/Contour) (good) 78% 80 7.0 Estate Residential 5% 70 4.0 Open Space (good) 17% 68 8.0 77 7.0
305 Estate/ Rural Residential 45% 70 4.0 Open Space (fair) 50% 74 6.5 Woods (fair) 5% 67 10.0 72 5.6
401 Woods (good) 22% 63 12.5 Estate Residential 50% 70 4.0 Open Space (good) 28% 68 8.0 68 7.0
402 Cultivated Row Crops (Straight/Contour) (good) 85% 80 7.0 Estate Residential 10% 70 4.0 Open Space (good) 5% 68 8.0 78 6.8
403 Estate/ Rural Residential 90% 70 4.0 Open Space (fair) 10% 74 6.5 - - - - 70 4.3
501 Woods (good) 20% 63 125 Pasture (good) 20% 65 9.0 Cultivated Row Crops (Straight/Contour) (good) 60% 80 7.0 74 8.5
502 Woods (good) 30% 63 125 Pasture (good) 45% 65 9.0 Cultivated Row Crops (Straight/Contour) (good) 25% 80 7.0 68 9.6
SCS Curve Numbers and Initial Abstration Values Inial Abstraction
Landuse Condition CN (HSG 'B') CN (HSG 'C') AVG. CN (HSG 'B/C') 1A (mm) Cover Type 1A (mm) Min IA (mm) Max IA (mm)
Poor 66 77 72 7.0 Open Water 0 0 0
Woods Fair 60 73 67 10.0 Road (Asphalt/Concrete) 2.5 1.25 3.75
Good 55 70 63 12.5 Gravel/Fill/Quarry 5 - -
Estate Residential (2 acre avg. lot size) 12% Impervious 65 77 71 4.0 Estate Lot Residential 4 2.5 4
Grass Cover < 50% (Poor) 79 86 83 5.0 Open/Grass/Natural 8 5 12.5
Open Space (lawns, parks, etc.) Grass Cover 50% to 75% (Fair) 69 79 74 6.5 Field/Crop (Cultivated) 8 5 12.5
Grass Cover > 75% (Good) 61 74 68 8.0 Wood/Brush 10 5 15.2
Poor 67 77 72 5.0
Agriculture (pasture, grassland or range) Fair 69 79 74 7.0
Good 58 72 65 9.0
Agriculture (Cultivated Row Crops - Straight) Poor 81 88 85 5.0
Good 78 85 82 7.0
. . Poor 79 84 82 5.0
Agriculture (Cultivated Row Crops - Contoured) Good 75 22 79 70
. ) i Poor 80 86 83 5.0
Agriculture (Cultivated Row Crops - Avg. Straight / Contoured)
Good 77 84 80 7.0

25/02/2016
PREPARED BY: NOVATECH M:\2012\112117\DATA\Calculations\SWM\20150911 - Shirley's Brook Modeling Parameters.xIsx



SWMHYMO INPUT FILE (Pre-Development, Event-based) — KN-PRE.dat

2 Metric units

#

*# Project Name: [Kanata North] Project Number:
*# Date 1 16-09-2015

*# Modeller :[Kallie Auld]

*# Company : NOVATECH ENGINEERING CONSULTANTS

*# License # : 5320763

#

*Shirleys Brook - Pre-Development Model

*Model parameters based on original AECOM model
*See "20150911 - Shirley's Brook Modeling Parameter

#

START TZERO=[0.0], METOUT=[2], NSTO
C25mm-4.stm

*0, I

READ STORM STORM_FILENAME=["STORM.001"]

*0,

B L3

[112117]

LTD

Fdk kR kR ko k ke dok

s.xIxs"

B L3

RM=[1], NRUN=[1]

*0,

e i

k|

CALIB NASHYD

*Q,

ID=[1], NHYD=["201"], DT=[5]min
DWF=[0](cms), CN/C=[65], IA=[11
N=[1.1], TP=[0.98]hrs,
END=-1

]

I
ROUTE CHANNEL

£

IDout=[2], NHYD=["211"], IDin=[

RDT=[5](min),

CHLGTH=[557.6](m), CHSLOPE=[0.
FPSLOPE=[0.

SECNUM=[2096], NSEG=[3]

( SEGROUGH, SEGDIST (m))=[0.35,

( DISTANCE (m), ELEVATION (m))=

I
CALIB NASHYD

*Q

ID=[3], NHYD=["202"], DT=[5]min
DWF=[0](cms), CN/C=[70], IA=[7.

N=[1.1], TP=[1.47]hrs,

END=-1

ADD HYD

*Q,

|l
IDsum=[1], NHYD=["200a"], IDs t
]

I
ROUTE CHANNEL

IDout=[2], NHYD=["212"], IDin=[

RDT=[5](min),

CHLGTH=[255.4](m), CHSLOPE=[0.
FPSLOPE=[0.

SECNUM=[1538], NSEG=[3]

( SEGROUGH, SEGDIST (m))=[0.35,

( DISTANCE (m), ELEVATION (m))=

24/02/2016

. AREA=[115.14](ha),

.4](mm),

1],

89](%),

89)(%),

30.79 -0.040,51.78 0.35,96.66] NSEG times
[ 0 ,87.99]

[ 11.43 ,86.90]
[ 30.79 ,86.74]
[ 34.09 ,86.37]
[ 35.26 ,86.12]
[ 39.56 ,86.12]
[ 45.35 ,86.52]
[ 51.78 ,86.75]
[ 63.33 ,86.96 ]
[ 65.76 ,86.99]
[ 76.04 ,87.55]
[ 96.66 ,87.99]

. AREA=[263.64](ha),

7)(mm),

____________________________ |

0 add=[2,3]
____________________________ |

1],

88](%),

88](%),

17.84 -0.035,25.92 0.35,65.1] NSEG times
[ 0 ,8205]

[ 11.78 ,81.45]
[ 15.00 , 81.32]

[ 17.21 ,80.82]
[ 17.84 ,80.58]
[ 19.57 ,79.94]

*Q |

1
ROUTE CHANNEL IDout=[1], NHYD=["213"], IDin=[

RDT=[5](min),

CHLGTH=[437.0](m), CHSLOPE=[0.

FPSLOPE=[0.

SECNUM=[1283], NSEG=[3]

( SEGROUGH, SEGDIST (m))=[0.35,

( DISTANCE (m), ELEVATION (m))=

*0), 1
|l
CALIBNASHYD  ID=[2], NHYD=["203"], DT=[5]min
DWF=[0](cms), CN/C=[76], IA=[7.
N=[1.1], TP=[1.68]hrs,
END=-1
*0, ]

1
ADD HYD IDsum=[3], NHYD=["200b"], IDs t
*0, 1
1
ROUTE CHANNEL IDout=[1], NHYD=["214"], IDin=[
RDT=[5](min),
CHLGTH=[542.6](m), CHSLOPE=[0.
FPSLOPE=[0.
SECNUM=[0808], NSEG=[3]
( SEGROUGH, SEGDIST (m))=[0.35,
( DISTANCE (m), ELEVATION (m))=

*0, ]
1

CALIBNASHYD  ID=[2], NHYD=["204"], DT=[5]min
DWF=[0](cms), CN/C=[76], IA=[7.
N=[1.1], TP=[0.95]hrs,
END=-1

*0, I

CALIBNASHYD  ID=[3], NHYD=["205"], DT=[5]min
DWF=[0](cms), CN/C=[78], IA=[6
N=[3.0], TP=[0.53]hrs,

Enaineers, Planners & Landscape Architect

[ 20.79 ,80.14]
[ 22.02 ,80.27]
[ 25.92 ,80.55]
[ 39.31 ,80.79]
[ 43.55 ,80.84]
[ 48.04 ,80.82]
[ 50.86 ,80.85]
[ 65.10 ,81.47]
____________________________ |

2],

5](%),

5](%),

36.15 -0.035,50.18 0.35,75.27] NSEG times
[ 0 ,7859]

[ 10.33 ,78.65]
[ 29.43 ,78.60]
[ 36.15 ,78.43]
[ 37.26 ,78.27]
[ 41.19 ,78.00]
[ 45.62 ,78.00]
[ 50.18 ,78.42]
[ 51.67 ,78.43]
[ 60.03 ,78.37]
[ 60.89 ,78.34]
[ 75.27 ,78.42]
____________________________ |

, AREA=[46.74](ha),

6](mm),

____________________________ |

0 add=[1,2]

3],

52](%),

52)(%),

19.56 -0.035,32.26 0.35,49.77] NSEG times

[ 0 ,77.40]
[ 9.26 ,77.00]
[ 12.15 ,77.00]
[ 13.67 ,76.75]
[ 19.56 ,76.75]
[ 22.86 ,76.51]
[ 26.14 ,76.00]
[ 29.07 ,76.00]
[ 32.26 ,76.75]
[ 33.60 ,76.98]
[ 4431 ,77.50]
[ 49.77 L 77.74]

. AREA=[29.39](ha),
6](mm),

, AREA:[lO.BQ](ha),—
J(mm),

Page 1 of 3



SWMHYMO INPUT FILE (Pre-Development, Event-based) — KN-PRE.dat

END=-1
*0, ]

|l
ADD HYD IDsum=[10], NHYD=["200"], IDs t

*Q |

*PRINT HYD ID=[10], # OF PCYCLES=[1]

*Q |
|

e o T

Rk

|

CALIBNASHYD  ID=[1], NHYD=["301"], DT=[5]min
DWF=[0](cms), CN/C=[63], IA=[12
N=[1.1], TP=[1.45]hrs,
END=-1

*0, I

CALIBNASHYD  ID=[2], NHYD=["302"], DT=[5]min
DWF=[0](cms), CN/C=[64], IA=[10
N=[1.1], TP=[2.11]hrs,
END=-1

*Q |
|

ADD HYD IDsum=[3], NHYD=["300a"], IDs t
*0, 1
1
ROUTE CHANNEL IDout=[1], NHYD=["310"], IDin=[
RDT=[5](min),
CHLGTH=[448.8](m), CHSLOPE=[1.
FPSLOPE=[1.
SECNUM=[4122], NSEG=[3]
( SEGROUGH, SEGDIST (m))=[0.35,
( DISTANCE (m), ELEVATION (m))=

*0, 1
|l
CALIBNASHYD  ID=[2], NHYD=["303"], DT=[5]min
DWF=[0](cms), CN/C=[69], IA=8.
N=[1.1], TP=[1.54]hrs,
END=-1

*Q |
|

ADD HYD IDsum=[3], NHYD=["300b"], IDs t
*0, 1
1
ROUTE CHANNEL IDout=[1], NHYD=["312"], IDin=
RDT=[5](min),
CHLGTH=[423.0](m), CHSLOPE=[1.
FPSLOPE=[1.
SECNUM=[3673], NSEG=[3]
( SEGROUGH, SEGDIST (m))=[0.35,
( DISTANCE (m), ELEVATION (m))=

24/02/2016

, AREA=[86.43](ha),
-3](mm),

, AREA=[80.69](ha),
.9](mm),

62](%),
62](%),

36.85 -0.04,57.43 0.35,98.10] NSEG times
[ 0 ,8597]

[ 29.14 ,86.03]
[ 35.73 ,85.88]
[ 36.85 ,85.69 ]
[ 39.63 ,85.47]
[ 43.19 ,85.31]
[ 47.24 ,84.78]
[ 50.54 ,84.78]
[ 54.28 ,84.94]
[ 57.43 ,85.70]
[ 65.07 ,85.80]
[ 67.25 ,85.80]
[ 70.81 ,85.80]
[ 98.10 ,86.10]

, AREA=[65.16](ha),
9](mm),

171(%),
171(%),

43.21 -0.035,60.18 0.35,88.46] NSEG times

[ 0 ,81.92]
[ 24,54 ,81.13]
[ 30.36 ,81.05]
[ 4321 ,80.25]
[ 50.74 ,79.70]
[ 56.30 ,79.70]
[ 60.18 ,80.25]

*0, |
1
CALIB NASHYD ID=[2], NHYD=["304"], DT=[5]min
DWF=[0](cms), CN/C=[77], IA=[7.
N=[1.1], TP=[1.04]hrs,
END=-1
*0, I
ADD HYD IDsum=[3], NHYD=["300c"], IDs t
*0, |
1
ROUTE CHANNEL  IDout=[1], NHYD=["313"], IDin=[
RDT=[5](min),
CHLGTH=[219.4](m), CHSLOPE=[1.
FPSLOPE=[1.
SECNUM=[3250], NSEG=[3]
( SEGROUGH, SEGDIST (m))=[0.35,
( DISTANCE (m), ELEVATION (m))=

*0, ]
|
CALIBNASHYD  ID=[2], NHYD=["305"], DT=[5]min
DWF=[0](cms), CN/C=[72], IA=[5.
N=[1.1], TP=[0.22]hrs,
END=-1
*0, ]

|
ADD HYD IDsum=[9], NHYD=["300"], IDs to

*Q |

|
*PRINT HYD ID=[9], # OF PCYCLES=[1]

*Q |
|

Enaineers, Planners & Landscape Architect

[ 73.61 ,80.39]
[ 88.46 ,80.79]

. AREA=[18.78](ha),

0](mm),

____________________________ |

0 add=[1,2]
____________________________ |

3],

28](%),

28)(%),

20.91 -0.035,30.21 0.35,49.15] NSEG times
[ 0 ,77.74]

[ 9.02 ,77.11]
[ 20.91 ,76.04]
[ 24.36 ,75.70]
[ 24.7 ,75.59]
[ 26.13 ,75.58]
[ 26.44 ,75.76 ]
[ 30.21 ,76.02]
[ 34.47 ,76.58]
[ 35.79 ,76.66]
[ 40.79 ,76.69]
[ 45.14 ,76.99]
[ 46.86 ,77.73]
[ 49.15 ,78.01]
____________________________ |

, AREA=[2.61](ha),

6](mm),

____________________________ |
add=[1,2]

skrmmRRkRRRseaPEAK ELOW FOR TRIBUTARY 4*

*0, 1
|l
CALIBNASHYD  ID=[1], NHYD=["401"], DT=[5]min
DWF=[0](cms), CN/C=[68], IA=]7.
N=[1.1], TP=[1.66]hrs,
END=-1
*0, I
CALIBNASHYD  ID=[2], NHYD=["402"], DT=[5]min
DWF=[0](cms), CN/C=[78], IA=[6.
N=[1.1], TP=[0.85]hrs,
END=-1
*0, I
CALIBNASHYD  ID=[3], NHYD=["403"], DT=[5]min
DWF=[0](cms), CN/C=[70], IA=[4.
N=[1.1], TP=[0.27]hrs,
END=-1
*0, ]

|
ADD HYD IDsum=[8], NHYD=["400"], IDs to

*Q |

*PRINT HYD ID=[8], # OF PCYCLES=[1]

. AREA=[16.78](ha),
0](mm),

. AREA=[10.89](ha),
8](mm),

. AREA=[2.37](ha),
3](mm),
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SWMHYMO INPUT FILE (Pre-Development, Event-based) — KN-PRE.dat

*Q |
|

rkk Rk ke DEAK ELOW AT CONFLUENCE*

|

ADD HYD IDsum=[1], NHYD=["CONFL"], IDs
*0, ]

|l
ADD HYD IDsum=[7], NHYD=["CONFL"], IDs
*0, ]

|l
*PRINT HYD ID=[7], # OF PCYCLES=[1]

*Q |
|

to add=[10,9]

I
e PEAK FLOW FROM EAST SIDE OF M

*0,

ARCH ROAD**srkskrsiinisksk

L

CALIBNASHYD  ID=[1], NHYD=["501"], DT=[5]min
DWF=[0](cms), CN/C=[74], IA=[8.5
N=[1.1], TP=[0.60]hrs,
END=-1

*0, I

CALIBNASHYD  ID=[2], NHYD=["502"], DT=[5]min
DWF=[0](cms), CN/C=[68], IA=[9.
N=[1.1], TP=[0.75]hrs,

. AREA=[62.65](ha),
J(mm),

, AREA=[51.84](ha),
6](mm),

END=-1
*0, I _—
ADD HYD IDsum=[6], NHYD=["500"], IDs to add=[1,2]
*0, I ____________________________ |
*PRINT HYD ID=[6], # OF PCYCLES=[1]
*0, I ____________________________ |
*k*k**k*k*k**k**xk**kk**kToTAL PEAK FLOW FOR KNUEAk *k*k**k*k*k**k**xk**k*******I
ADD HYD IDsum=[5], NHYD=["TOTAL"], IDs to add=[7,6]
*0, 1

1

START TZERO=[0.0], METOUT=[2], NSTO

C2-4.stm
*0, I
START TZERO=[0.0], METOUT=[2], NSTO

C5-4.stm
*0, I
START TZERO=[0.0], METOUT=[2], NSTO

C100-4.stm
*0, I
START TZERO=[0.0], METOUT=[2], NSTO

S$12-25mm.stm

*0, |

|l
START TZERO=[0.0], METOUT=[2], NSTO

S2-12.stm

*0, I

START TZERO=[0.0], METOUT=[2], NSTO
S5-12.stm

*0, I

START TZERO=[0.0], METOUT=[2], NSTO
S100-12.stm

*0, I

START TZERO=[0.0], METOUT=[2], NSTO
S24-25mm.stm

*0, 1

1

START TZERO=[0.0], METOUT=[2], NSTO
S2-24.stm

*0, I

START TZERO=[0.0], METOUT=[2], NSTO
S5-24.stm

*0, I

24/02/2016

Enaineers, Planners & Landscape Architect

START TZERO=[0.0], METOUT=[2], NSTO RM=[1], NRUN=[12]
$100-24.stm

*Q | |

e e
FINISH
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

SS8SSS W W M M H HY Y M M OO 999 999

S WWW MM H H YY MIM O O 9 9 9 9
SSSSS WWW MMM HHHHH Y MMM O O ## 9 9 9 9 Ver. 4.02
S WW M M H H Y M M O O 9999 9999 July 1999

SSSSS WW M M H H Y M M 00O 9 9

9 9 9 9

St or mMat er Managenent Hydr ol ogi ¢ Mbdel 999 999

R R R R R R T I I N T s

KRR KRR R KRR KRR X QUHYMD: Q9 Vr [ 4. 02 %% %%k k& %k %k kk k&% %k k4 &%k % &
*xxxxx% A single event and continuous hydrol ogic sinulation nodel —*x**x*x

i based on the principles of HYMO and its successors i
R KAk OTTHYMD- 83 and OTTHYMO- 89. R KAk
Kok kR kKRR kR kK kKR kR kKR kR kK kKR kK kK kR R Kk kR kK kK kK R Kk kR kK K
*x*xkx% Distributed by: J.F. Sabourin and Associates Inc. Hok Rk
ER ARk Qtawa, Ontario: (613) 727-5199 ER ARk K
R KAk Gatineau, Quebec: (819) 243-6858 R KAk
Rk ko E-Mail: swrhyno@ fsa. Com Hok Rk

R R R R R R R R T I N T s

+++++++ Licensed user: NOVATECH ENG NEERI NG CONSULTANTS LTD +Httttt
+H+++t Nepean SERI AL#: 5320763 +Htt+

R R R R R R R T I I N T s

* kKK kK 44444+ PROGRAM ARRAY DI MENS| ONS ++++++ * KAk K
*ok ko kK Maxi mum val ue for |ID nunbers : 10 *ok ko ok k ok
ok kK Max. nunmber of rainfall points: 15000 ok kK
i Max. nunber of flow points : 15000 il

Kok kkk ko k ok kkk ko k ok kkk ko k ok k ok ko ko kkk ko ko k ok k ko ko k ok hkk ko k ok khk ko k ok k ko kkkkkk ok k ok k k k

*** DESCRI PTI ON SUMVARY TABLE HEADERS (units depend on METOUT in START) ***

F K il >k
*okk I D Hydrograph |Dentification nunbers, (1-10). *okk
*** NHYD: Hydrograph reference nunbers, (6 digits or characters). *okx
***% AREA: Drainage area associated with hydrograph, (ac.) or (ha.). *okk
***x QPEAK: Peak flow of sinulated hydrograph, (ft”3/s) or (mt3/s). *okx
*** TpeakDate_hh:mmis the date and tinme of the peak flow *okk
*** R V.: Runoff Volune of simulated hydrograph, (in) or (mm. *okk
*** R C.: Runoff Coefficient of sinulated hydrograph, (ratio). *okx
*ok ok *: see WARNING or NOTE nessage printed at end of run. *okk
*okx **: see ERROR nessage printed at end of run. >k

B R R R R R R R T I I N T s

Kok kkkkkk ok k ok ko k ok k ok k ko k ok k ok k ko ko kkk ko ko k ok k ko ko k ok hkk ko k ok k ko ko k ok kkk ko kkkk ok kk kk k
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* DATE: 2015-12-10 TIME: 09:39:38 RUN COUNTER: 002086 *
* I nput filename: M\2012\ 112117\ DATA\ CALCUL~1\ SWWHYMD\ EXI STI ~1\ KN- PRE. d*
* Qutput filename: M\2012\ 112117\ DATA\ CALCUL~1\ SWWHYMD\ EXI STI ~1\ KN- PRE. o*
* Summary filename: M\ 2012\ 112117\ DATA\ CALCUL~1\ SWWHYMD\ EXI STI ~1\ KN- PRE. s*

* User comments: *
* - *
* - *

24/02/2016

* 3

Enaineers, Planners & Landscape Architect

*
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# Project Nane: [Kanata North] Project Number: [112117]
# Date : 16-09- 2015

# Model | er : [Kallie Auld]

# Conpany : NOVATECH ENG NEERI NG CONSULTANTS LTD

# License # : 5320763

HERR KKK KA KR KK KKK KA KA KKK KA H A KKK K KKK AR K KR F KKK KA F KKK R F KK KA R KKK A

HERR KRR KR KR KKK KKK KR KKK KKK KKK KKK KKK KK KA KKK A F KK KR F KKK R F KKK A KA KA

RUN: COMVAND#

001:0001----c-cmcccemmmeeaceeaceeaccccaccceecsceecccseaccseaeccemanceanen-

START
[ TZERO =
[METQUT= 2
[NSTORME 1
[NRUN = 1

.00 hrs on

0]

(1=inperial, 2=netric output)]

001 0002+ - - - = = = = == mm e e e e e e e e e e e eeememeaeaeao--

Fil ename = STORM 001
Comment = City of Otawa:

25mm 4hr Chicago (10 minute

[ SDT=10. 00: SDUR=  4.00: PTOT=  25. 00]

001: 0003 - <=+ == =nmnn-
CALI B NASHYD 01: 201
[ON= 65.0: N= 1.10]
[Tp= .98:DT= 5.00
001: 0004 -« === -=x-=-- | D: NHYD-

[RDT= 5.00] out<- 02:211

[L/S/n= 558./ .890/.040]

{Vmax= .423: Dmax= .014}
001: 0005--------------- | D: NHYD-

[ON= 70.0: N= 1.10]
[Tp= 1.47:DT= 5.00

001: 0006+ - - = - = - =-=-=-=- | D: NHYD-
ADD HYD 02: 211
+ 03:202

[DT= 5.00] SUME 01:200a

001: 0007+ - -=-=-=nn=mnmn- | D: NHYD-

ROUTE CHANNEL  -> 01: 200a
[RDT= 5.00] out<- 02:212
[L/S/In= 255./ .880/.035]
{Vmax= .567: Dmax= .211}

001: 0008--------------- I D: NHYD-

[RDT= 5.00] out<- 01:213
[L/SIn= 437./ .500/.035]
{Vmax= .306: Dmax= .070}
001: 0009--------------- I D: NHYD-
CALI B NASHYD 02: 203
[CN= 76.0: N= 1.10]
[Tp= 1.68: DT= 5. 00

001: 0010 =< == xmmmmmn- | D: NHYD-
ADD HYD 01: 213
+ 02:203

[DT= 5.00] SUM= 03:200b

001: 001dr === rnmmmmmnn- | D: NHYD-

ROUTE CHANNEL  -> 03: 200b
[RDT= 5.00] out<- 01:214

______ AREA- - - - QPEAK- TpeakDat e_

115. 14 . 030 No_date

------ AREA- - - - QPEAK- TpeakDat e_|

115.14 .030 No_date
115.14 .029 No_date

------ AREA- - - - QPEAK- TpeakDat e_|

263. 64 090 No_date

------ AREA- - - - QPEAK- TpeakDat e_|

115. 14 . 029 No_date
263. 64 .090 No_date
378.78 .118 No_date
------ AREA- - - - QPEAK- TpeakDat e_|
378.78 .118 No_date
378.78 .118 No_date

time step)

hh:mm---R V.-R C. -
4: 00 1.23 .049

hh:mm---R V.-R C. -
4: 00 1.23 n/a
4: 40 1.23 nla

hh:mm---R V.-R C. -
4:10 2.37 .095

hh:mm---R V.-R C. -
4: 40 1.23 n/a
4:10 2.37 nla
4: 25 2.02 nl/a
hh:m---R V.-R C. -
4:25 2.02 nla
4: 30 2.02 nl/a

------ AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -

378.78 .118 No_date
378.78 117 No_date

4: 30 2.02 nl/a
4: 55 2.02 nl/a

------ AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -

46.74 .018 No_date

4:15 3.10 . 124

------ AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

4:55 2.02 nla
4:15 3.10 n/a
4:55 2.14 nla

------ AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

378.78 . 117 No_date
46.74 .018 No_date
425.52 .136 No_date
425,52 . 136 No_date
425,52 .135 No_date

4:55 2.14 nla
5:20 2.14 nla
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[L/SIn= 543./ .520/.035]
{Vmax= .367: Dmax= .094}
001: 0012--------------- I D: NHYD-
CALI B NASHYD 02: 204
[CN= 76.0: N= 1.10]
[Tp= .95:DT= 5.00]
001:0013--------------- | D: NHYD-

ADD HYD 01: 214
+ 02:204
+ 03:205
[DT= 5.00] SUM= 10:200

001: 0015 =< = - cmmmmmnn- | D: NHYD-

CALI B NASHYD 01: 301
[ON= 63.0: N= 1.10]
[ Tp= 1.45:DT= 5.00]

001: 0016 ---=--=-=--=-- | D: NHYD-
CALI B NASHYD 02: 302
[ON= 64.0: N= 1.10]
[Tp= 2. 11: DT= 5.00]

001: 0017--=-=--=-=--=-- | D: NHYD-
ADD HYD 01: 301
+ 02:302

[DT= 5.00] SUM= 03:300a

001: 0018 === - cmmmnmnn- | D: NHYD-

ROUTE CHANNEL  -> 03: 300a
[RDT= 5.00] out<- 01:310
[L/'SIn= 449./1.620/.040]
{Vmax= .430: Dmax= .013}

001: 0019--------------- I D: NHYD-

CALI B NASHYD 02: 303
[CN= 69.0: N= 1.10]

[ Tp= 1.54: DT= 5. 00]

001: 0020 - <=+ == n=nmnn- | D: NHYD-
ADD HYD 01: 310
+ 02:303

[DT= 5.00] SUM= 03:300b

001: 0021 === - cmmmmmnn- | D: NHYD-

ROUTE CHANNEL -> 03: 300b
[RDT= 5.00] out<- 01:312
[L/S/n= 423./1.170/.035]
{Vmax= .421: Dmax= .016}

001: 0022--------------- | D: NHYD-

CALI B NASHYD 02: 304
[CN= 77.0: N= 1.10]

[ Tp= 1.04: DT= 5.00]

001: 0023 - - = - =-=c=mnmn- | D: NHYD-
ADD HYD 01: 312
+ 02:304

[DT= 5.00] SUME 03:300c

001: 0024 = - = - == mmmamn- | D: NHYD-

ROUTE CHANNEL -> 03:300c
[RDT= 5.00] out<- 01:313
[L/S/In= 219./1.280/.035]
{Vmax= .645: Dmax= .051}

001: 0025--------------- I D: NHYD-

CALI B NASHYD 02: 305
[CN= 72.0: N= 1.10]

[Tp= .22:DT= 5.00]

24/02/2016

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
10.89 .073 No_date 2:

425. 52 . 135 No_date 5:
29.39 .020 No_date 4:
10. 89 .073 No_date 2:

465. 80 .160 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
86.43 . 013 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
80. 69 .010 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
86. 43 . 013 No_date 4:
80. 69 .010 No_date 4:

167. 12 . 023 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

167. 12 . 023 No_date 4:
167.12 . 023 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
65. 16 . 018 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

167. 12 . 023 No_date 4:
65. 16 .018 No_date 4:
232.28 . 040 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
232.28 . 040 No_date 4:
232.28 . 040 No_date 5:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
18.78 . 013 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
232.28 . 040 No_date 5:
18.78 . 013 No_date 4:
251.06 . 053 No_date 4:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
251. 06 . 053 No_date 4:
251.06 . 053 No_date 5:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
2.61 . 005 No_date 2:

AREA- - - - QPEAK- TpeakDat e_hh:
29.39 .020 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:

m---R
00 3.

V.-R C. -
10 . 124

m---RV.-RC. -

20 3.

98 . 159

m---RV.-RC. -

20 2.14 nla
00 3.10 n/a
20 3.98 n/a
20 2.25 nla
m---RV.-RC. -
15 1.00 . 040
m---RV.-RC. -
40 1.27 .051
m---RV.-RC. -
15 1.00 n/a
40 1.27 nla
25 1.13 nl/a
m---RV.-RC. -
25 1.13 nl/a
55 1.13 n/a
m---RV.-RC. -
10 1.99 .080

m---RV.-RC. -

55 1.13 nl/a
10 1.99 n/a
45 1.37 nla
m---RV.-RC. -
45 1.37 nla
05 1.37 nla

m---RV.-RC. -

00 3.
m---R
05 1
00 3
55 1
m---R
55 1
00 1
m---R
45 3

45 .138

. V.-R C. -
.37 nla
.45 nla
.52 nla
. V.-R C. -
.52 nla
.52 nla

. V.-R C. -
.18 . 127

Enaineers, Planners & Landscape Architect

001: 0026--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
ADD HYD 01: 313 251. 06 . 053 No_date 5:00 1.52 n/a

+ 02:305 2.61 . 005 No_date 2:45 3.18 nla

[DT= 5.00] SUM= 09:300 253. 67 . 056 No_date 4:45 1.54 n/a
001:0027--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -
CALI B NASHYD 01: 401 16.78 . 005 No_date 4:15 2.35 .094

[CN= 68.0: N= 1.10]
[Tp= 1.66: DT= 5.00]
001: 0028 - =-=-=n=nnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
CALI B NASHYD 02: 402 10. 89 .010 No_date  4:00  3.69 .147
[CN= 78.0: N= 1.10]
[Tp= .85:DT= 5.00]
001: 0029 - - = - = - =-=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
CALI B NASHYD 03: 403 2.37 .004 No_date  2:50  3.31 .132
[CN= 70.0: N= 1.10]
[Tp= .27:DT= 5.00]

001: 0030--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 01: 401 16.78 .005 No_date 4:15 2.35 nla

+ 02:402 10. 89 . 010 No_date 4:00 3.69 n/a

+ 03:403 2.37 . 004 No_date 2:50 3.31 nla

[DT= 5.00] SUM= 08:400 30. 04 .019 No_date 4: 00 2.91 nla

001: 0031--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 10: 200 465. 80 .160 No_date 4: 20 2.25 nla

+ 09:300 253. 67 . 056 No_date 4: 45 1.54 nl/a

[DT= 5.00] SUM= 01: CONFL 719. 47 .216 No_date 4:25 2.00 n/a

001: 0032--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 10: 200 465. 80 .160 No_date 4:20 2.25 nla

+ 09:300 253. 67 . 056 No_date 4: 45 1.54 nla

+ 08:400 30. 04 . 019 No_date 4:00 2.91 nla

[DT= 5.00] SUM= 07: CONFL 749.51 . 234 No_date 4:25 2.03 n/a

001: 0033--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
CALI B NASHYD 01: 501 62. 65 .051 No_date 4: 00 2.57 .103

[ON= 74.0: N= 1.10]
[Tp= .60:DT= 5.00]

001: 0034 <= rcmmmmmnn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R. V. -R. C. -
CALI B NASHYD 02: 502 51.84 024 No_date  4:00  1.76 .070

001: 0035--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 01: 501 62. 65 . 051 No_date 4: 00 2.57 nla
+ 02:502 51. 84 . 024 No_date 4:00 1.76 nl/a
[Dr= 5.00] SUM= 06: 500 114. 49 . 076 No_date 4:00 2.20 nl/a
001: 0036--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 07: CONFL 749.51 . 234 No_date 4:25 2.03 nl/a
+ 06:500 114. 49 .076 No_date 4: 00 2.20 nl/a
[Dr= 5.00] SUM= 05: TOTAL 864. 00 . 308 No_date 4:15 2.06 n/la
** END OF RUN : 1
RUN: COMVAND#
002: 000d- - - - - == - - s s m e e e e e e
START
[ TZERO = .00 hrs on 0]
[METOQUT= 2 (1=inperial, 2=netric output)]
[NSTORM= 1]
[NRUN = 2]

SRR KKK KR K K KKK Kk
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

# Project Nane: [Kanata North] Project Number: [112117] + 02:204 29.39 . 041 No_date 4: 00 6.49 nl/a
# Date 16- 09- 2015 + 03:205 10. 89 . 141 No_date 2:10 7.82 nla
# Model |l er [Kallie Auld] [DT= 5.00] SUM= 10:200 465. 80 . 360 No_date 4:15 4.90 n/a
# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD 002: 0015--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
# License # 5320763 CALI B NASHYD 01: 301 86. 43 . 034 No_date 4:10 2.73 .081
R K kK Kk Kk Kk kK Kk Kk Kk K Kk Kk Kk kK K K K K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K [G\F 63.0: N= 1'10]
N T [Tp= 1.45:DT= 5.00]
0021 0002- - - - = - = = = = = - e oo 002: 0016--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
READ STORM CALI B NASHYD 02: 302 80. 69 . 026 No_date 4:35 3.19 .094
Fi | ename = STORM 001 [CN= 64.0: N= 1.10]
Comment = City of Ottawa: 2yr-4hr Chicago (10 minute tinme step) [ Tp= 2. 11: DT= 5. 00]
[ SDT=10. 00: SDUR= 4.00: PTOT= 33. 89] 002: 0017--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
002: 0003--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ADD HYD 01: 301 86.43 . 034 No_date 4:10 2.73 nla
CALI B NASHYD 01: 201 115. 14 . 076 No_date 4:00 3.18 .094 + 02:302 80. 69 . 026 No_date 4:35 3.19 nl/a
[CN= 65.0: N= 1.10] [DT= 5.00] SUM= 03:300a 167.12 . 060 No_date 4:15 2.95 nla
[Tp= .98:DT= 5.00] 002: 0018--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -
002: 0004--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL ~ -> 03:300a 167.12 . 060 No_date 4:15 2.95 nla
ROUTE CHANNEL -> 01: 201 115. 14 . 076 No_date 4:00 3.18 nl/a [ RDT= 5.00] out<- 01:310 167.12 . 060 No_date 4:50 2.95 nl/a
[RDT= 5.00] out<- 02:211 115. 14 .075 No_date 4:30 3.18 nl/a [L/S/n= 449./1.620/.040]
[L/S/n= 558./ .890/.040] {Vmax= .430: Dmax= .033}
{Vmax= .423:Dnax= .035} 002: 0019--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
002: 0005--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. - CALI B NASHYD 02: 303 65. 16 . 040 No_date 4:10 4.49 .132
CALI B NASHYD 03: 202 263. 64 . 192 No_date 4:05 5.08 .150 [CN= 69.0: N= 1.10]
[CN= 70.0: N= 1.10] [ Tp= 1.54: DT= 5.00]
[ Tp= 1.47:DT= 5.00] 002: 0020--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
002: 0006--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ADD HYD 01: 310 167.12 . 060 No_date 4:50 2.95 nla
ADD HYD 02: 211 115. 14 .075 No_date 4:30 3.18 nl/a + 02:303 65. 16 . 040 No_date 4:10 4.49 nla
+ 03:202 263. 64 . 192 No_date 4: 05 5.08 nl/a [Dr= 5.00] SUM= 03:300b 232.28 . 100 No_date 4:40 3.38 nla
[DT= 5.00] SUM= 01:200a 378.78 . 266 No_date 4:20 4.50 n/a 002: 0021--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
002: 0007-------=-=-=-=----- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL -> 03: 300b 232.28 . 100 No_date 4:40 3.38 nla
ROUTE CHANNEL ~ -> 01: 200a 378.78 . 266 No_date 4:20 4.50 n/a [RDT= 5.00] out<- 01:312 232.28 . 099 No_date 5: 00 3.38 nla
[RDT= 5.00] out<- 02:212 378.78 .266 No_date 4: 25 4.50 nla [L/SIn= 423./1.170/.035]
[L/SIn= 255./ .880/.035] {Vmax= .421: Dmax= .039}
{Vmax= .684: Dmax= .287} 002: 0022--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
002: 0008--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - CALI B NASHYD 02: 304 18.78 . 026 No_date 4:00 7.04 .208
ROUTE CHANNEL ~ -> 02:212 378.78 . 266 No_date 4:25 4.50 n/a [CN= 77.0: N= 1.10]
[RDT= 5.00] out<- 01:213 378.78 .264 No_date 4: 45 4.50 nla [ Tp= 1.04: DT= 5. 00]

[L/S/n= 437./ .500/.035] 002: 0023--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
{Vmax= .400: Dmax= .111} ADD HYD 01: 312 232.28 .099 No_date 5:00 3.38 n/a

002: 0009--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - + 02:304 18.78 . 026 No_date 4:00 7.04 nla
CALI B NASHYD 02: 203 46.74 .038 No_date 4:10 6.49 .192 [DT= 5.00] SUM= 03:300c 251. 06 .124 No_date 4: 50 3.66 n/a

[CN= 76.0: N= 1.10] 002: 0024 = - === mnmnmamn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -

[Tp= 1.68: DT= 5.00] ROUTE CHANNEL - > 03: 300c 251. 06 .124 No_date  4:50  3.66 n/a
002: 0010 - - === -=-=n=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [RDT= 5.00] out<- 01:313 251. 06 124 No_date  4:55  3.66 n/a
ADD HYD 01: 213 378.78 .264 No_date  4:45  4.50 n/a [L/S/n= 219./1.280/.035]
+ 02:203 46.74 .038 No_date  4:10  6.49 n/a {Vmax= .651: Dnax= . 115}
[DT= 5.00] SUME 03:200b 425,52 .302 No_date  4:40  4.72 nla 002: 0025 - - = - === -=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
002: 001d---=-nrnmmmmmn- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - CALI B NASHYD 02: 305 2.61 .011 No_date  2:35  6.30 .186
ROUTE CHANNEL  -> 03: 200b 425,52 302 No_date  4:40  4.72 n/a [CN= 72.0: N= 1.10]
[RDT= 5.00] out<- 01:214 425,52 .301 No_date  5:00 4.72 n/a [Tp= .22:DT= 5.00]
[L/S/n= 543./ .520/.035] 002: 0026+ - - === === =-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
{Vmax= .507: Dmax= . 153} ADD HYD 01: 313 251. 06 .124 No_date  4:55  3.66 n/a
002: 0012 - === -=mnmmmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.- R C. - + 02:305 2.61 .011 No_date  2:35  6.30 n/a
CALI B NASHYD 02: 204 29.39 .041 No_date  4:00  6.49 .192 [DT= 5.00] SUME 09: 300 253. 67 131 No_date  4:40  3.68 n/a
[CN= 76.0: N= 1.10] 002: 0027 - =-=rnmnmmmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
[Tp= .95:DT= 5.00] CALI B NASHYD 01: 401 16. 78 .011 No_date  4:10  4.94 .146
002: 0013 - - -=-=nnmnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - [C\N= 68.0: N= 1.10]
CALI B NASHYD 03: 205 10. 89 141 No_date  2:10  7.82 .231 [ Tp= 1.66: DT= 5.00]
[CN= 78.0: N=3.000 | 002:0028------c-c-c--x 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
[Tp= .53:DT= 5.00] 02: 402 10. 89 .019 No_date  4:00  7.44 .219
002: 0014 - <= - = =mamamn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [C\N= 78.0: N= 1.10]
ADD HYD 01: 214 425,52 .301 No_date  5:00 4.72 n/a [Tp= .85:DT= 5.00]
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

002: 0029--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 003: 0003--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
CALI B NASHYD 03: 403 2.37 . 008 No_date 2: 50 6.33 .187 CALI B NASHYD 01: 201 115. 14 . 161 No_date 4:00 6.69 .148

[CN= 70.0: N= 1.10] [CN= 65.0: N= 1.10]

[Tp= .27:DT= 5.00] [Tp= .98:DT= 5.00]

002: 0030--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 003: 0004--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 01: 401 16.78 . 011 No_date 4:10 4.94 nla ROUTE CHANNEL  -> 01:201 115. 14 .161 No_date 4: 00 6.69 n/a
+ 02:402 10. 89 . 019 No_date 4:00 7.44 nla [ RDT= 5.00] out<- 02:211 115. 14 . 158 No_date 4:30 6.69 nl/a

+ 03:403 2.37 . 008 No_date 2:50 6.33 nla [L/S/n= 558./ .890/.040]

[DT= 5.00] SUME 08:400 30. 04 .037 No_date 4: 00 5.95 n/a {Vmax= .423:Dnax= .074}

002: 0031--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 003: 0005--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 10: 200 465. 80 . 360 No_date 4:15 4.90 n/a CALI B NASHYD 03: 202 263. 64 . 363 No_date 4:05 9.60 .212
+ 09:300 253. 67 . 131 No_date 4:40 3.68 nl/a [CN= 70.0: N= 1.10]

[DT= 5.00] SUM= 01: CONFL 719. 47 . 489 No_date 4:20 4.47 nla [ Tp= 1.47: DT= 5.00]

002: 0032-------mmmmm--- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 003: 0006--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 10: 200 465. 80 . 360 No_date 4:15 4.90 n/a ADD HYD 02: 211 115. 14 . 158 No_date 4:30 6.69 n/a

+ 09:300 253. 67 . 131 No_date 4: 40 3.68 nla + 03:202 263. 64 . 363 No_date 4: 05 9.60 n/a

+ 08:400 30. 04 . 037 No_date 4: 00 5.95 nl/a [DT= 5.00] SUM= 01:200a 378.78 .520 No_date 4:20 8.71 nla

[Dr= 5.00] SUM= 07: CONFL 749.51 .525 No_date 4:15 4.53 nla 003: 0007--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

002: 0033--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL ~ -> 01: 200a 378.78 .520 No_date 4:20 8.71 nla
CALI B NASHYD 01: 501 62. 65 . 111 No_date 4: 00 5.63 . 166 [RDT= 5.00] out<- 02:212 378.78 .519 No_date 4:25 8.71 nla

[CN= 74.0: N= 1.10] [L/S/n= 255./ .880/.035]

[Tp= .60:DT= 5.00] {Vmax= .785: Dmax= .369}

002: 0034-----nmmmmmmm-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 003: 0008--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 502 51.84 . 056 No_date 4: 00 4.10 .121 ROUTE CHANNEL ~ -> 02:212 378.78 .519 No_date 4:25 8.71 nla
[CN= 68.0: N= 1.10] [RDT= 5.00] out<- 01:213 378.78 .518 No_date 4:35 8.71 n/a

[Tp= .75:DT= 5.00] [L/S/n= 437./ .500/.035]

002: 0035--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - {Vmax= .497: Dmax= .161}
ADD HYD 01: 501 62. 65 . 111 No_date 4:00 5.63 nl/a 003: 0009--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
+ 02:502 51.84 . 056 No_date 4: 00 4.10 n/a CALI B NASHYD 02: 203 46.74 .071 No_date 4:10  11.99 .265
[DT= 5.00] SUME 06: 500 114. 49 .167 No_date 4: 00 4.94 nla [CN= 76.0: N= 1.10]
002: 0036--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - [ Tp= 1.68: DT= 5. 00]
ADD HYD 07: CONFL 749.51 .525 No_date 4:15 4.53 nla 003: 0010--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
+ 06:500 114. 49 . 167 No_date 4: 00 4.94 nla ADD HYD 01: 213 378.78 .518 No_date 4:35 8.71 nla
[DT= 5.00] SUM= 05: TOTAL 864. 00 . 689 No_date 4:10 4.59 nla + 02:203 46.74 .071 No_date 4:10 11.99 n/a
** END OF RUN : 2 [Dr= 5.00] SUM= 03:200b 425.52 . 588 No_date 4:35 9.07 nla
003: 0011--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
Kok kR kK kKR kK kKRR KKk kK kKR kK kKR kR kK kK kK kK kK Rk kK kK kK kK Rk Kk kK ROUTE CHANNEL  -> 03: 200b 425. 52 588 No_date 4:35 9.07 nla
[RDT= 5.00] out<- 01:214 425.52 .587 No_date 4:50 9.07 nla
[L/SIn= 543./ .520/.035]
{Vmax= .630: Dmax= .222}
003: 0012--------mmmm--- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 204 29. 39 . 076 No_date 4:00 11.99 . 265
RUN: COMVAND# [CN= 76.0: N= 1.10]
00831 000L- - - - = = = == [Tp= .95:DT= 5.00]
START 003: 0013--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

[ TZERO = .00 hrs on 0] CALI B NASHYD 03: 205 10. 89 .270 No_date 2:15 13.85 . 307

[METOQUT= 2 (1=inperial, 2=netric output)] [CN= 78.0: N= 3.00]

[NSTORME 1] [Tp= .53:DT= 5.00]

[NRUN = 3] 003: 0014-----mmmmmmmm - 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
#****************************************************************************** Au) HYD 01214 42552 587 ’\b date 450 907 n/a
# Project Name: [Kanata North] Proj ect Nunber: [112117] + 02:204 29. 39 . 076 No_date 4:00 11.99 n/a
# Date 16-09- 2015 + 03:205 10. 89 . 270 No_date 2:15 13.85 nla
# Model | er [Kallie Auld] [DT= 5.00] SUME 10: 200 465. 80 .700 No_date 4:10 9.37 nla
# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD 003: 0015--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
# License # 5320763 CALI B NASHYD 01: 301 86. 43 . 075 No_date 4: 05 5.94 .131
P T [ONE 63.0: N= 1.10]

R R Kk kK Kk kK Kk Kk Kk K Kk Kk Kk Kk K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K [Tp= 1. 45: DT= 5'00]
003: 0002 - - - - = = - - mm e e e e e e eeee-ooo- 003: 0016--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
READ STORM CALI B NASHYD 02: 302 80. 69 . 054 No_date 4:30 6.63 . 147

Fi | ename = STORM 001 [CN= 64.0: N= 1.10]

Comment = City of CQttawa: 5yr-4hr Chicago (10 minute tine step) [ Tp= 2.11: DT= 5. 00]

[ SDT=10. 00: SDUR= 4.00: PTOT= 45. 18] 003: 0017--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
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ADD HYD 01: 301 86.43 .075 No_date 4: 05 5.94 nla [DT= 5.00] SUM= 01: CONFL 719. 47 . 961 No_date 4:15 8.69 nla
+ 02:302 80. 69 . 054 No_date 4:30 6.63 nl/a 003: 0032--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
[DT= 5.00] SUMF 03:300a 167. 12 .129 No_date 4:15 6.27 nla ADD HYD 10: 200 465. 80 . 700 No_date 4:10 9.37 nla
003: 0018--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - + 09:300 253. 67 .264 No_date 4:30 7.44 nla
ROUTE CHANNEL -> 03: 300a 167.12 . 129 No_date 4:15 6.27 nla + 08:400 30. 04 . 068 No_date 4:00 10.90 n/a
[RDT= 5.00] out<- 01:310 167. 12 .128 No_date 4: 45 6.27 nla [DT= 5.00] SUM= 07: CONFL 749.51 1.028 No_date 4:15 8.78 nla
[L/S/n= 449./1.620/.040] 003:0033--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
{Vmax= .439: Dnax= . 065} CALI B NASHYD 01: 501 62. 65 .211 No_date 4:00 10.68 .236
003: 0019--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - [CN= 74.0: N= 1.10]
CALI B NASHYD 02: 303 65. 16 .078 No_date 4: 05 8.75 .194 [Tp= .60:DT= 5.00]
[CN= 69.0: N= 1.10] 003:0034------nmmmmmm-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
[ Tp= 1. 54: DT= 5. 00] CALI B NASHYD 02: 502 51. 84 . 112 No_date 4:00 8.16 .181
003: 0020--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - [CN= 68.0: N= 1.10]
ADD HYD 01: 310 167.12 . 128 No_date 4: 45 6.27 nla [Tp= .75:DT= 5.00]
+ 02:303 65. 16 .078 No_date 4: 05 8.75 nla 003: 0035--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
[Dr= 5.00] SUM= 03:300b 232.28 .206 No_date 4:35 6.97 nla ADD HYD 01: 501 62. 65 . 211 No_date 4:00 10.68 n/a
003: 0021--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - + 02:502 51.84 .112 No_date 4: 00 8.16 nla
ROUTE CHANNEL -> 03: 300b 232.28 . 206 No_date 4:35 6.97 nla [Dr= 5.00] SUM= 06: 500 114. 49 . 323 No_date 4:00 9.54 nla
[RDT= 5.00] out<- 01:312 232.28 . 205 No_date 4: 50 6.97 nla 003: 0036--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
[L/SIn= 423./1.170/.035] ADD HYD 07: CONFL 749.51 1.028 No_date 4:15 8.78 nla
{Vmax= .451: Dmax= . 066} + 06:500 114. 49 . 323 No_date 4:00 9.54 nla
003: 0022--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - [DT= 5.00] SUM= 05: TOTAL 864. 00 1.345 No_date 4:10 8.88 nla
CALI B NASHYD 02: 304 18.78 . 047 No_date 4:00 12.78 .283 ** END OF RUN : 3
[CN= 77.0: N= 1.10]
[Tp= 1.04: DT= 5.00] Kk Ak Rk kK KR KRk Rk Kk kR KRk Rk Rk R R KRk Rk Rk R kR KRk Rk Rk kK R Rk Rk Rk R R Kk Rk Kk kK kK
003: 0023--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 01: 312 232.28 . 205 No_date 4: 50 6.97 nla
+ 02:304 18.78 . 047 No_date 4:00 12.78 nla
[DT= 5.00] SUM= 03:300c 251. 06 . 251 No_date 4: 40 7.40 nla
003:0024--------mmmn-n-- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ROUTE CHANNEL  -> 03: 300c 251. 06 . 251 No_date 4: 40 7.40 nla RUN: COMVANDH#
[ RDT= 5.00] out<- 01:313 251. 06 . 251 No_date 4:45 7.40 nla (010 L L0 LE E E
[L/S/In= 219./1.280/.035] START
{Vmax= .720: Dmax= . 169} [ TZERO = .00 hrs on 0]
003: 0025-----------n--- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - [ METOUT= 2 (1=inperial, 2=netric output)]
CALI B NASHYD 02: 305 2.61 .020 No_date 2:35 11.32 .251 [NSTORM= 1]
[CN= 72.0: N= 1.10] [NRUN = 4]
[Tp= .22:DT= 5. 00] R K ko kK kK Kk kK K K Kk kK K Kk Kk K K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K
003: 0026--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - # Project Name: [Kanata North] Proj ect Nunber: [112117]
ADD HYD 01: 313 251. 06 . 251 No_date 4: 45 7.40 nla # Date : 16-09- 2015
+ 02:305 2.61 . 020 No_date 2:35 11.32 n/a # Model | er : [Kallie Auld]
[Dr= 5.00] SUM= 09: 300 253. 67 . 264 No_date 4:30 7.44 nla # Conpany : NOVATECH ENG NEERI NG CONSULTANTS LTD
003: 0027--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - # License # : 5320763
CALI B NASHYD 01: 401 16.78 . 020 No_date 4:10 9.24 .205 R S I T
[G\F 68.0: N= 1'10] R kK kK Kk kK Kk kK K Kk K K K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K
[ Tp= 1.66: DT= 5.00] 0041 0002 - - - = = =
AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - READ STORM
CALI B NASHYD 02: 402 10. 89 . 034 No_date 4:00 13.39 . 296 Fi | enane = STORM 001
[CN= 78.0: N= 1.10] Comment = City of Ottawa: 100yr-4hr Chicago (10 minute tine step)
[Tp= .85:DT= 5.00] [ SDT=10. 00: SDUR= 4. 00: PTOT= 76. 02]
003:0029--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 004: 0003--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 03: 403 2.37 .015 No_date 2:45 11.16 .247 CALI B NASHYD 01: 201 115. 14 . 497 No_date 4:00 20.74 .273
[CN= 70.0: N= 1.10] [CN= 65.0: N= 1.10]
[Tp= .27:DT= 5.00] [Tp= .98:DT= 5.00]
003: 0030--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 004: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 01: 401 16.78 . 020 No_date 4:10 9.24 nla ROUTE CHANNEL -> 01: 201 115. 14 . 497 No_date 4:00 20.74 nla
+ 02:402 10.89 . 034 No_date 4:00 13.39 n/a [RDT= 5.00] out<- 02:211 115. 14 . 494 No_date 4:10 20.74 nla
+ 03:403 2.37 . 015 No_date 2:45 11.16 n/a [L/S/n= 558./ .890/.040]
[DT= 5.00] SUM= 08:400 30. 04 . 068 No_date 4:00 10.90 n/a {Vmax= .535: Dnax= . 145}
003: 0031--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 004: 0005--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ADD HYD 10: 200 465. 80 .700 No_date 4:10 9.37 nla CALI B NASHYD 03: 202 263. 64 . 996 No_date 4:00 26.35 .347
+ 09:300 253. 67 . 264 No_date 4:30 7.44 nla [CN= 70.0: N= 1.10]
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[ Tp= 1.47:DT= 5.00]

004: 0006+ - - - = - == == - - - | D: NHYD-

[DT= 5.00] SUM= 01:
004: 0007 -« -=--=-=--=-- I D:

ROUTE CHANNEL -> 01:
[RDT= 5.00] out<- 02:

[L/S/n= 255./ .880/
{Vmax= . 983: Dmax=

004: 0008+~~~ ==nnnn- D

ROUTE CHANNEL -> 02

[RDT= 5.00] out<- 01:

[L/SIn= 437./ .500/
{Vmax= . 673: Dmax=

004: 0009- - - - = - === <= -- I D:
CALI B NASHYD 02:

[ON= 76.0: N= 1.10]
[ Tp= 1.68:DT= 5.00]

004: 0010 - - - - =< --=-- | D: NHYD-

ADD HYD 01

+ 02:

[DT= 5.00] SUM= 03

004: 0011~ - - -=--nnnmnn- 1D

ROUTE CHANNEL -> 03

[RDT= 5.00] out<- 01:

[L/S/In= 543./ .520/
{Vmax= . 859: Dmax=

004: 0012- - - - =< -=-n-nx- 1D
CALI B NASHYD 02:

[ON= 76.0: N= 1.10]
[Tp= .95:DT= 5.00]

004: 0013 -~ - - =--=--nn-- | D: NHYD-
CALI B NASHYD 03:

[ON= 78.0: N= 3.00]
[Tp= .53:DT= 5.00]

004:0014--------------- | D: NHYD-
ADD HYD 01
+ 02:
+ 03:
[DT= 5.00] SUME 10:

004: 0015--------------- | D: NHYD-
CALI B NASHYD 01

[ON= 63.0: N= 1.10]
[ Tp= 1.45:DT= 5.00]

004: 0016+ -~ - =« =-=--=-- | D: NHYD-
CALI B NASHYD 02:

[CN= 64.0: N= 1.10]
[ Tp= 2.11: DT= 5. 00]

004: 0017 - - -=--nnnnnn- | D: NHYD-

ADD HYD 01

+ 02:

[DT= 5.00] SUM= 03

004: 0018 - - - =--=---n-- 1D

ROUTE CHANNEL -> 03
[ RDT= 5.00] out<- 01
[L/SIn= 449./1.620/
{Vmax= . 636: Dmax=

004: 0019 - - - - =< -=---n-- 1D

CALI B NASHYD 02
[ON= 69.0: N= 1.10]
[ Tp= 1.54: DT= 5.00]

24/02/2016

------ AREA- - - - QPEAK- TpeakDat e_hh:
115. 14 . 494 No_date
263. 64 .996 No_date
378.78 1.489 No_date
------ AREA- - - - QPEAK- TpeakDat e_hh:
378.78 1.489 No_date
378.78 1.489 No_date

------ AREA- - - - QPEAK- TpeakDat e_hh:
378.78 1.489 No_date
378.78 1. 485 No_date

______ AREA- - - - QPEAK- TpeakDat e_hh:
46. 74 .186 No_date

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

------ AREA- - - - QPEAK- TpeakDat e_hh:
378.78 1.485 No_date 4:
46.74 . 186 No_date 4:

425. 52 1.671 No_date 4:
AREA- - - - QPEAK- TpeakDat e_hh:
425.52 1.671 No_date 4:
425.52 1.669 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:
29.39 .198 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:
10. 89 . 710 No_date 2:

AREA- - - - QPEAK- TpeakDat e_hh:
425.52 1.669 No_date 4:

29.39 .198 No_date 4:

10.89 .710 No_date 2:
465. 80 1.967 No_date 4:
AREA- - - - QPEAK- TpeakDat e_hh:
86.43 . 239 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:
80. 69 .167 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:

86. 43 . 239 No_date 4:
80. 69 .167 No_date 4:
167.12 . 406 No_date 4:
AREA- - - - QPEAK- TpeakDat e_hh:
167.12 . 406 No_date 4:
167.12 . 405 No_date 4:

AREA- - - - QPEAK- TpeakDat e_hh:
65. 16 . 222 No_date 4:

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

m---RV.-RC. -

mt---RV.-RC. -

mt---RV.-RC. -

mt---RV.-RC. -

[DT= 5.00] SUM= 03

ROUTE CHANNEL  -> 03

[ RDT= 5.00] out<- 01:

[L/S/n= 423./1.170/
{Vmax= . 683: Dmax=

CALI B NASHYD 02
[ON= 77.0: N= 1.10]
[ Tp= 1.04: DT= 5.00]

010X S | D: NHYD-

ADD HYD 01

+ 02:

[DT= 5.00] SUM= 03

ROUTE CHANNEL  -> 03

[RDT= 5.00] out<- 01:

[L/S/n= 219./1.280/
{Vmax= . 886: Dmax=

CALI B NASHYD 02:

[ON= 72.0: N= 1.10]
[Tp= .22:DT= 5.00]

10026 << c e | D: NHYD-
ADD HYD 01
+ 02
[DT= 5.00] SUM= 09
10027 e | D: NHYD-
CALI B NASHYD 01

[ON= 68.0: N= 1.10]
[ Tp= 1.66:DT= 5.00]

CALI B NASHYD 03:

[CN= 70.0: N= 1.10]
[Tp= .27:DT= 5.00]

0 kclo | D: NHYD-

ADD HYD 01

+ 02:

+ 03:

[DT= 5.00] SUM= 08:
:0031--------mmmee | D: NHYD-

ADD HYD 10:

+ 09

[DT= 5.00] SUME 01
10032-------------- I D: NHYD-

ADD HYD 10

+ 09:

+ 08:

[DT= 5.00] SUME 07:
10033---------o-- I D: NHYD-

CALI B NASHYD o1
[ON= 74.0: N= 1.10]
[Tp= .60:DT= 5.00]

Enaineers, Planners & Landscape Architect

25 19.71 nl/a
05 24.86 nla
15 21.15 nl/a
m---RV.-RC. -
15 21.15 nl/a

------ AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -
167.12 . 405 No_date 4:
65. 16 . 222 No_date 4:
232.28 . 627 No_date 4:
------ AREA- - - - QPEAK- TpeakDat e_hh:
232.28 . 627 No_date 4:
232.28 . 627 No_date 4:

------ AREA- - - - QPEAK- TpeakDat e_hh:
18.78 .122 No_date

2.61 . 053 No_date

AREA- - - - QPEAK- TpeakDat e_
251. 06 . 746 No_date

2.61 . 053 No_date
253. 67 . 782 No_date

16. 78 . 054 No_date

10. 89 . 087 No_date

2.37 . 040 No_date

AREA- - - - QPEAK- TpeakDat e_
16.78 .054 No_date
10. 89 . 087 No_date
2.37 . 040 No_date
30. 04 .175 No_date

465. 80 1. 967 No_date
253. 67 . 782 No_date
719.47  2.748 No_date

465. 80 1. 967 No_date
253. 67 . 782 No_date
30. 04 175 No_date
749.51  2.921 No_date

62. 65 .570 No_date

51.84 322 No_date

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_

AREA- - - - QPEAK- TpeakDat e_

AREA- - - - QPEAK- TpeakDat e_

4:

------ AREA- - - - QPEAK- TpeakDat e_hh:
232.28 . 627 No_date 4:
18.78 . 122 No_date 4:

251. 06 . 746 No_date 4:
------ AREA- - - - QPEAK- TpeakDat e_hh:
251. 06 . 746 No_date 4:
251. 06 . 746 No_date 4:

hh:
2:

hh:
4:
2:
4:
hh:
4:

hh:
4:

hh:
2:

hh:
4:
4:
2:
4:
hh:
4:
4:
4:
hh:
4:
4:
4:
4:
hh:
3:

hh:
4:

35 21.15 n/a

m---RV.-RC -
00 32.88 .433

m---RV.-RC. -
35 21.15 nla
00 32.88 n/a
20 22.03 nl/a
m---RV.-RC. -
20 22.03 nl/a
30 22.03 nla

m---RV.-RC. -
30 29.31 .386

m---RV.-RC. -
30 22.03 n/a
30 29.31 nla
15 22.11 nla
m---RV.-RC. -
05 25.27 .332

m---RV.-RC. -
00 34.02 .447

m---RV.-RC. -
40 28.49 .375

m---RV.-RC. -
05 25.27 nla
00 34.02 nl/a
40 28.49 nla
00 28.69 nl/a
m---RV.-RC. -
10 26.00 n/a
15 22.11 nl/a
10 24.62 nla
m---RV.-RC. -
10 26.00 n/a
15 22.11 nl/a
00 28.69 n/a
10 24.79 nla
m---RV.-RC. -
50 29.08 .383

m---RV.-RC -
00 23.73 .312
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[CN= 68.0: N= 1.10] [RDT= 5.00] out<- 01:213 378.78 .106 No_date  12:15 2.03 nla
[Tp= .75:DT= 5.00] [L/S/n= 437./ .500/.035]
004: 0035--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - {Vmax= .299: Dnax= . 066}
ADD HYD 01: 501 62. 65 .570 No_date 3:50 29.08 nl/a 005: 0009--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
+ 02:502 51. 84 . 322 No_date 4:00 23.73 nla CALI B NASHYD 02: 203 46. 74 . 017 No_date 12: 00 3.10 .124
[DT= 5.00] SUM= 06:500 114. 49 . 892 No_date 4:00 26.66 nla [CN= 76.0: N= 1.10]
004: 0036--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - [ Tp= 1.68: DT= 5.00]
ADD HYD 07: CONFL 749.51 2.921 No_date 4:10 24.79 nla 005: 0010--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
+ 06:500 114. 49 .892 No_date 4:00 26.66 n/a ADD HYD 01: 213 378.78 . 106 No_date 12:15 2.03 nl/a
[DT= 5.00] SUM= 05: TOTAL 864. 00 3.807 No_date 4:00 25.03 nla + 02:203 46.74 .017 No_date  12:00 3.10 n/a
** END OF RUN : 4 [Dr= 5.00] SUM= 03:200b 425.52 . 123 No_date 12:15 2.14 nla
005: 0011--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
kkkkhhkhkhhhhhkhhkhhhhhkhkhhhhhkhhkhhhhhkhkhhkhh kb khhkhhkhkhhkhhkhkhkkhkhkkkkhkhkkkkkk ok k* RQJTE G_‘ANNEL > 03200b 42552 123 ’\b date 1215 214 n/a
[ RDT= 5.00] out<- 01:214 425.52 . 122 No_date 12: 30 2.14 nla
[L/SIn= 543./ .520/.035]
{Vmax= .356: Dmax= .089}
005: 0012--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 204 29.39 . 016 No_date 11: 00 3.10 . 124
RUN: COMVAND# [CN= 76.0: N= 1.10]
005: 000d- - - - - - - - o m e m e m oo [Tp= .95:DT= 5.00]
START 005: 0013--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

[ TZERO = .00 hrs on 0] CALI B NASHYD 03: 205 10. 89 .052 No_date 6:35 3.98 . 159

[ METOUT= 2 (1=inperial, 2=netric output)] [CN= 78.0: N= 3.00]

[NSTORM= 1] [Tp= .53:DT= 5.00]

[NRUIN = 5] 005: 0014------mmmmmmm-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
#****************************************************************************** Aw HYD 01214 42552 122 ’\b date 1230 214 n/a
# Project Nane: [Kanata North] Project Number: [112117] + 02:204 29.39 .016 No_date 11: 00 3.10 n/a
# Date 16- 09- 2015 + 03:205 10. 89 . 052 No_date 6: 35 3.98 nl/a
# Model | er [Kallie Auld] [DT= 5.00] SUM= 10:200 465. 80 . 143 No_date  12:05 2.25 nla
# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD 005: 0015--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
# License # 5320763 CALI B NASHYD 01: 301 86.43 .012 No_date  12:00 1.00 . 040
R S T [ON= 63.0: N= 1.10]

R Kk kK kK kK Kk Kk Kk Kk K Kk K kK K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K [Tp= 1. 45: DT= 5'00]
005: 0002- - - - - - = - - - m o m e oo 005: 0016--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
READ STORM CALI B NASHYD 02: 302 80. 69 . 010 No_date 12: 00 1.27 .051

Fil ename = STORM 001 [CN= 64.0: N= 1.10]

Comment = City of Ottawa: 25mm 12hr SCS (30 minute tine step) [ Tp= 2. 11: DT= 5. 00]

[ SDT=30. 00: SDUR= 12. 00: PTOT= 25. 00] 005: 0017--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
005: 0003--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ADD HYD 01: 301 86. 43 . 012 No_date 12: 00 1.00 n/a
CALI B NASHYD 01: 201 115. 14 .025 No_date  12:00 1.23 .049 + 02:302 80. 69 .010 No_date  12:00 1.27 nla
[CN= 65.0: N= 1.10] [DT= 5.00] SUME 03:300a 167.12 .021 No_date  12:00 1.13 n/a

[Tp= .98:DT= 5.00] 005: 0018--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -

005: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - ROUTE CHANNEL  -> 03: 300a 167. 12 .021 No_date  12:00 1.13 nl/a
ROUTE CHANNEL -> 01: 201 115. 14 . 025 No_date 12: 00 1.23 nl/a [ RDT= 5.00] out<- 01:310 167.12 . 021 No_date 12: 20 1.13 n/a

[RDT= 5.00] out<- 02:211 115. 14 .025 No_date 12:05 1.23 nla [L/'SIn= 449./1.620/.040]

[L/S/n= 558./ .890/.040] {Vmax= .430: Dmax= .012}

{Vmax= .423:Dmax= .012} 005: 0019--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -

005: 0005--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - CALI B NASHYD 02: 303 65. 16 .016 No_date 12: 00 1.99 .080
CALI B NASHYD 03: 202 263. 64 . 081 No_date 12: 00 2.37 .095 [CN= 69.0: N= 1.10]
[CN= 70.0: N= 1.10] [ Tp= 1.54: DT= 5. 00]

[ Tp= 1.47:DT= 5.00] 005: 0020--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -

005: 0006--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - ADD HYD 01: 310 167. 12 .021 No_date  12:20 1.13 nl/a

ADD HYD 02: 211 115. 14 . 025 No_date 12: 05 1.23 nl/a + 02:303 65. 16 . 016 No_date 12: 00 1.99 n/a

+ 03:202 263. 64 .081 No_date  12:00 2.37 nla [DT= 5.00] SUM= 03:300b 232.28 .038 No_date 12:10 1.37 nla

[Dr= 5.00] SUM= 01:200a 378.78 . 106 No_date 12: 00 2.03 nl/a 005: 0021--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

005: 0007-------=-=--=---- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL -> 03: 300b 232.28 . 038 No_date 12: 10 1.37 nla

ROUTE CHANNEL  -> 01: 200a 378.78 .106 No_date  12:00 2.03 nla [RDT= 5.00] out<- 01:312 232.28 .037 No_date 12:25 1.37 nla

[RDT= 5.00] out<- 02:212 378.78 .106 No_date 12:05 2.03 nla [L/SIn= 423./1.170/.035]

[L/S/In= 255./ .880/.035] {Vmax= .421: Dmax= .015}

{Vmax= .548: Dmax= .201} 005: 0022--------mmmm--- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -

005: 0008--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. - CALI B NASHYD 02: 304 18.78 .011 No_date  11:00 3.45 .138
ROUTE CHANNEL -> 02:212 378.78 . 106 No_date 12: 05 2.03 nl/a [CN= 77.0: N= 1.10]
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

Kok kkkkk ok kk ok ko k ok kk ko k ok k ko ko k ok ko ko k ok ko ko k ok k ok ko k ok kk ok ko k ok k ko k ok kkkk ok kkkk ok ko k ko k

[Tp= 1.04: DT= 5.00]
005: 0023 - - - =« = == x - -- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. -

ADD HYD 01:312 232.28 . 037 No_date 12: 25 1.37 nla
+ 02:304 18.78 .011 No_date 11: 00 3.45 nl/a
[DT= 5.00] SUM= 03:300c 251. 06 . 048 No_date 12:15 1.52 n/a

005: 0024~ - ------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

ROUTE CHANNEL -> 03:300c 251.06 . 048 No_date 12:15 1.52 nl/a RUN: COMVAND#
[RDT= 5.00] out<- 01:313 251. 06 .048 No_date  12:20 1.52 nla 006: 000d- - - - - - - - - - - e m s s oo
[L/S/n= 219./1.280/.035] START
{Vmax= .645: Dmax= . 046} [ TZERO = .00 hrs on 0]
005: 0025--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - [ METOUT= 2 (1=inperial, 2=netric output)]
CALI B NASHYD 02: 305 2.61 . 004 No_date 7: 00 3.18 .127 [ NSTORM= 1]
[CN= 72.0: N= 1.10] [NRUN = 6]

HERR KRR KR KR KKK KK KR KK KKK KK KKK KKK KK KKK KR F KK KA F AR KRR F KKK A F KKK A

[Tp= .22:DT= 5.00]

005: 0026--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. - # Project Nane: [Kanata North] Project Number: [112117]
ADD HYD 01: 313 251.06 . 048 No_date 12: 20 1.52 nl/a # Date : 16-09- 2015
+ 02:305 2.61 . 004 No_date 7:00 3.18 nl/a # Model | er [Kal lie Auld]
[Dr= 5.00] SUM= 09: 300 253. 67 . 050 No_date 12:10 1.54 nl/a # Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD
005: 0027--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - # License # 5320763
CAL'B NASHYD 01401 16 78 005 ’\b date 12 00 2 36 094 #******************************************************************************
[ONE 68.0: N= 1.10] P T
[ Tp= 1.66: DT= 5. 00] 006: 0002+ - - - - - = = - - = - - oo
AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - READ STORM

CALI B NASHYD 02: 402 10.89 .008 No_date  10:30 3.69 .147 Fil ename = STORM 001
[CN= 78.0: N= 1.10] Comment = City of Ottawa: 2yr-12hr SCS Type Il (30 min tine step)
[Tp= .85:DT= 5.00] [ SDT=30. 00: SDUR= 12. 00: PTOT= 42. 34]
005: 0029--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 006: 0003--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 03: 403 2.37 . 003 No_date 7: 00 3.31 .132 CALI B NASHYD 01: 201 115. 14 . 114 No_date 10: 55 5.71 .135
[CN= 70.0: N= 1.10] [CN= 65.0: N= 1.10]
[Tp= .27:DT= 5.00] [Tp= .98:DT= 5.00]
005: 0030--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 006: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
ADD HYD 01: 401 16.78 . 005 No_date 12: 00 2.36 nla ROUTE CHANNEL -> 01: 201 115. 14 . 114 No_date 10: 55 5.71 nla
+ 02:402 10.89 .008 No_date  10:30 3.69 nl/a [RDT= 5.00] out<- 02:211 115. 14 .114 No_date  11:20 5.71 nla
+ 03:403 2.37 . 003 No_date 7:00 3.31 nla [L/S/In= 558./ .890/.040]
[DT= 5.00] SUME 08:400 30. 04 .014 No_date 9:30 2.91 nla {Vmax= .423:Dmax= .052}

005: 0031--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - 006: 0005--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -

ADD HYD 10: 200 465. 80 . 143 No_date 12: 05 2.25 nla CALI B NASHYD 03: 202 263. 64 . 283 No_date 12: 00 8.36 .197
+ 09:300 253. 67 .050 No_date  12:10 1.54 nla [CN= 70.0: N= 1.10]
[DT= 5.00] SUME 01: CONFL 719. 47 .193 No_date  12:05 2.00 n/a [ Tp= 1.47:DT= 5.00]
005: 0032--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 006: 0006--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
ADD HYD 10: 200 465. 80 . 143 No_date 12: 05 2.25 nla ADD HYD 02: 211 115. 14 . 114 No_date 11: 20 5.71 nla
+ 09:300 253. 67 . 050 No_date 12:10 1.54 nl/a + 03:202 263. 64 . 283 No_date 12: 00 8.36 nl/a
+ 08:400 30. 04 .014 No_date 9:30 2.91 nla [DT= 5.00] SUMF 01:200a 378.78 .396 No_date  12:00 7.55 nla
[Dr= 5.00] SUM= 07: CONFL 749.51 . 207 No_date 12: 00 2.03 nl/a 006: 0007--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
005: 0033--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m---R V.-R C. - ROUTE CHANNEL  -> 01: 200a 378.78 .396 No_date  12:00 7.55 nla
CALI B NASHYD 01: 501 62. 65 . 039 No_date 9: 30 2.57 .103 [ RDT= 5.00] out<- 02:212 378.78 . 397 No_date 12: 00 7.55 nla
[CN= 74.0: N= 1.10] [L/S/In= 255./ .880/.035]
[Tp= .60:DT= 5.00] {Vmax= .743: Dmax= .332}
005: 0034------mmmmmmm-- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. - 006: 0008--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 502 51.84 .019 No_date  10:40 1.76 .070 ROUTE CHANNEL  -> 02: 212 378.78 .397 No_date  12:00 7.55 nla
[CN= 68.0: N= 1.10] [RDT= 5.00] out<- 01:213 378.78 .396 No_date 12:05 7.55 nla
[Tp= .75:DT= 5.00] [L/SIn= 437./ .500/.035]
005: 0035--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. - {Vmax= .455: Dnax= .139}
ADD HYD 01: 501 62. 65 . 039 No_date 9:30 2.57 nla 006: 0009--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
+ 02:502 51. 84 . 019 No_date 10: 40 1.76 nl/a CALI B NASHYD 02: 203 46. 74 . 057 No_date 12: 00 10.50 . 248
[DT= 5.00] SUME 06: 500 114. 49 .058 No_date  10:30 2.20 nla [CN= 76.0: N= 1.10]
005: 0036--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m---R V.-R C. - [ Tp= 1. 68: DT= 5. 00]
ADD HYD 07: CONFL 749.51 . 207 No_date 12: 00 2.03 nl/a 006: 0010--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
+ 06:500 114. 49 .058 No_date  10:30 2.20 nl/a ADD HYD 01: 213 378.78 .396 No_date 12:05 7.55 nla
[Dr= 5.00] SUM= 05: TOTAL 864. 00 . 262 No_date 12: 00 2.06 n/la + 02:203 46. 74 . 057 No_date 12: 00 10.50 n/a
** END OF RUN : 5 [DT= 5.00] SUM= 03:200b 425.52 .453 No_date  12:00 7.88 nla
006: 0011--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

ROUTE CHANNEL  -> 03: 200b
[RDT= 5.00] out<- 01:214
[L/SIn= 543./ .520/.035]
{Vmax= .580: Dmax= .192}

006: 0012--------------- | D: NHYD-

CALI B NASHYD 02: 204
[CN= 76.0: N= 1.10]

[Tp= .95:DT= 5.00]
006:0013--------------- | D: NHYD-
CALI B NASHYD 03: 205
[CN= 78.0: N= 3.00]
[Tp= .53:DT= 5.00
006: 0014--------------- I D: NHYD-
ADD HYD 01: 214
+ 02:204
+ 03:205
[DT= 5.00] SUM= 10:200
006: 0015--------------- | D: NHYD-

CALI B NASHYD 01: 301

[CN= 63.0: N= 1.10]
[Tp= 1.45: DT= 5. 00
006: 0016--------------- I D: NHYD-
CALI B NASHYD 02: 302
[CN= 64.0: N= 1.10]
[Tp= 2.11: DT= 5. 00
006: 0017--------------- I D: NHYD-
ADD HYD 01: 301
+ 02:302
[DT= 5.00] SUM= 03:300a
006: 0018--------------- | D: NHYD-

ROUTE CHANNEL  -> 03: 300a
[RDT= 5.00] out<- 01:310
[L/'SIn= 449./1.620/.040]
{Vmax= .430: Dmax= . 056}

006: 0019--------------- | D: NHYD-

CALI B NASHYD 02: 303

[CN= 69.0: N= 1.10]
[ Tp= 1.54: DT= 5. 00]
006: 0020--------------- | D: NHYD-

ADD HYD 01: 310

+ 02:303
[DT= 5.00] SUME 03:300b
006: 0021--------------- I D: NHYD-

ROUTE CHANNEL -> 03: 300b
[RDT= 5.00] out<- 01:312
[L/S/n= 423./1.170/.035
{Vmax= .430: Dmax= . 058}

006: 0022-----------n--- | D: NHYD-
CALI B NASHYD 02: 304
[CN= 77.0: N= 1.10]
[Tp= 1.04: DT= 5. 00
006: 0023--------------- I D: NHYD-
ADD HYD 01: 312
+ 02:304
[DT= 5.00] SUME 03:300c
006:0024----------nnm-- | D: NHYD-

ROUTE CHANNEL  -> 03: 300c
[RDT= 5.00] out<- 01:313
[L/S/In= 219./1.280/.035]
{Vmax= .688: Dmax= . 145}

006: 0025--------------- I D: NHYD-

CALI B NASHYD 02: 305

24/02/2016

425.52
425.52

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 055 No_date 10:

29. 39

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.176 No_date 6:

10. 89

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

425. 52 .452 No_date 12:
29.39 .055 No_date  10:
10. 89 . 176 No_date 6:

465. 80 .522 No_date  11:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 057 No_date 12:

86. 43

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.044 No_date  12:

80. 69

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

86. 43 . 057 No_date 12:
80. 69 . 044 No_date 12:
167. 12 .101 No_date 12:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.101 No_date 12:
.101 No_date  12:

167. 12
167.12

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.061 No_date 12:

65. 16

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

167.12 .101 No_date  12:
65. 16 . 061 No_date 12:
232.28 . 162 No_date 12:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
232.28 . 162 No_date 12:
232.28 .161 No_date  12:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 035 No_date 10:

18.78

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

232.28 .161 No_date 12:
18.78 . 035 No_date 10:
251. 06 .195 No_date 12:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.195 No_date 12:
. 195 No_date 12:

251. 06
251. 06

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 013 No_date 6:

2.61

. 453 No_dat e 12:
.452 No_date  12:

00
05

7.88 nla
7.88 nla

m---RV.-RC. -

30

10.50 . 248

m---RV.-RC. -

30

12.23 . 289

m---RV.-RC. -

05
30
30
25

7.88 nla
10.50 n/a
12.23 nl/a

8.14 nla

m---RV.-RC. -

00

5.03 .119

m---RV.-RC. -

00

5.67 .134

m---RV.-RC. -

00 5.083 n/a
00 5.67 nl/a
00 5.34 nla
m---RV.-RC. -
00 5.34 nla
10 5.34 nl/a

m---RV.-RC -

00

7.58 .179

m---RV.-RC. -

10 5.34 nla
00 7.58 nla
00 5.97 nl/a
m---RV.-RC. -
00 5.97 nl/a
15 5.97 nla

m---RV.-RC. -

30

11.23 . 265

mt---RV.-RC. -

15 5.97 nl/a
30 11.23 nl/a
05 6.36 n/a
m---RV.-RC. -
05 6.36 n/a
10 6.36 n/a

mt---RV.-RC. -

45

9.96 .235

[ON= 72.0: N= 1

[Tp= .22:DT= 5

006: 0026 - < -~ ----=--=

ADD HYD

.

[DT= 5.00] SUM=

006: 0027 =< -« -nmnnnn
CALI B NASHYD

[CN= 68.0: N= 1.
[ Tp= 1.66: DT= 5.

CALI B NASHYD
[CN= 78.0: N= 1.
[Tp= .85:DT= 5.
006: 0029-------------
CALI B NASHYD
[CN= 70.0: N= 1.
[Tp= .27:DT= 5.
006: 0030-------------
ADD HYD

[DT= 5.00
006: 0031-------------
ADD HYD

[DT= 5.00

006: 0032- -~ - ==~~~
ADD HYD

[DT= 5.00

CALI B NASHYD
[ON= 74.0: N= 1.

[Tp= .60:DT= 5.
006: 0034--------nnn--
CALI B NASHYD

[CN= 68.0: N= 1.
[Tp= .75:DT= 5.

ADD HYD
[DT= 5.00
006: 0036-------------
ADD HYD

[ DT= 5. 00]
** END OF RUN : 6

10]
00]

- -1 D: NHYD- - - -

01: 313
02: 305
09: 300

--1 D NHYD- - - -

01: 401
10]

02: 402
10]
00]

- -1 D: NHYD- - - -

03: 403
10]
00]

- -1 D: NHYD- - - -

01: 401
02: 402
03: 403
08: 400

- -1 D: NHYD- - - -

10: 200
09: 300
01: CONFL

--1 D NHYD- - - -

10: 200
09: 300
08: 400
07: CONFL

- -1 D: NHYD- - - -

01: 501
10]
00]

--1 D NHYD- - - -

02: 502
10]
00]

--1 D NHYD- - - -

01: 501
02: 502
06: 500

- -1 D: NHYD- - - -

07: CONFL
06: 500
05: TOTAL

Enaineers, Planners & Landscape Architect

251. 06 . 195 No_date 12:
2.61 . 013 No_date 6:
253.67 .200 No_date  12:

- - - AREA- - - - QPEAK- TpeakDat e_hh:
.016 No_date  12:

16.78

10. 89

- - - AREA- - - - QPEAK- TpeakDat e_hh:
. 011 No_date 7:

2.37

- - - AREA- - - - QPEAK- TpeakDat e_hh:

16. 78 .016 No_date 12
10. 89 .025 No_date 9
2.37 .011 No_date 7
30. 04 .048 No_date 9

- - - AREA- - - - QPEAK- TpeakDat e_hh:

465. 80 .522 No_date 11:
253. 67 .200 No_date 12:
719. 47 . 721 No_date 12:

- - - AREA- - - - QPEAK- TpeakDat e_hh:

465. 80 522 No_date 11
253. 67 200 No_date 12
30. 04 .048 No_date 9
749. 51 766 No_date 11

- - - AREA- - - - QPEAK- TpeakDat e_hh:
. 144 No_date 9:

62. 65

- - - AREA- - - - QPEAK- TpeakDat e_hh:
.076 No_date 9:

51.84

- - - AREA- - - - QPEAK- TpeakDat e_hh:

62. 65 . 144 No_date 9:
51.84 .076 No_date 9:
114. 49 .220 No_date 9

- - - AREA- - - - QPEAK- TpeakDat e_hh:

AREA- - - - QPEAK- TpeakDat e_hh:

AREA- - - - QPEAK- TpeakDat e_hh:
.025 No_date 9:

m---RV.-RC. -
10 6.36 n/a
45 9.96 n/a
00 6.40 n/a
m---RV.-RC. -
00 8.06 . 190

m---RV.-RC. -
25 11.78 .278

m---RV.-RC -
00 9.85 .233

m---RV.-RC. -
00 8.06 nla
25 11.78 nl/a
00 9.85 nla
00 9.55 n/a
m---RV.-RC. -
25 8.14 nl/a
00 6.40 n/a
00 7.53 nla
m---RV.-RC. -
25 8.14 nla
00 6.40 n/a
00 9.55 nla
25 7.61 nl/a
m---RV.-RC. -
00 9.30 . 220

m---RV.-RC -
30 7.04 .166

m---RV.-RC. -
00 9.30 n/a
30 7.04 nla
00 8.28 nl/a
m---RV.-RC. -
25 7.61 nl/a
00 8.28 nla
55 7.70 nl/a

R R R R R I N T

RUN: COMVAND#

007:0001----c-cmcmmemaceacieaceeaccccaccceecsccecccseaccceaecceaanceaanen-

START
[TZERO= .00
[METQUT= 2
[NSTORME 1]

hrs on
(1=i nperi al,

749. 51 . 766 No_date 11:
114. 49 . 220 No_date 9:
864. 00 . 973 No_date 10:
0

2=netric output)]
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[NRUN = 7]

HER R KRR KR K K KKK KKK KR KKK KR KK KKK KK KR KK KK KK KKK KK KKK KA KKK KKK KA KA KKK KA KA KA

# Project Nane: [Kanata North] Project Number: [112117]
# Date : 16-09- 2015

# Model | er [Kallie Auld]

# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD

# License # 5320763

B e R e e

HERR KRR KKK KR KKK KKK KR KRR KKK KR KKK KA KA KKK KA KRR F KKK KA KK KRR A F KKK A F KKKk

007: 0002- - - - - - = = = = o e oo
READ STORM
Fil ename = STORM 001
Comment = City of Qttawa: 5yr-12hr SCS Type Il (30 nmin time step)
[ SDT=30. 00: SDUR= 12. 00: PTOT= 56. 18]
007: 0003--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
CALI B NASHYD 01: 201 115. 14 . 221 No_date 10: 30 11.05 . 197
[CN= 65.0: N= 1.10]
[Tp= .98:DT= 5.00]
007: 0004--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

ROUTE CHANNEL  -> 01: 201 115. 14 .221 No_date 10:30 11.05 n/a

[ RDT= 5.00] out<- 02:211 115. 14 .220 No_date 10: 55 11.05 n/a
[L/S/In= 558./ .890/.040]
{Vmax= .431: Dmax= .094}

007: 0005--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -

CALI B NASHYD 03: 202 263. 64 .504 No_date 12: 00 14.94 . 266

[ON= 70.0: N= 1.10]
[Tp= 1.47:DT= 5.00]
007: 0006+ - - - =« == =< - =~ 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -

ADD HYD 02: 211 115. 14 . 220 No_date 10: 55 11.05 n/a
+ 03:202 263. 64 .504 No_date 12: 00 14.94 n/a
[Dr= 5.00] SUM= 01:200a 378.78 . 722 No_date 11:15 13.75 nla

007: 0007+ -~ -« -nnnnmn-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -

ROUTE CHANNEL  -> 01: 200a 378.78 .722 No_date 11:15 13.75 n/a
[RDT= 5.00] out<- 02:212 378.78 .722 No_date 11:20 13.75 n/a
[L/S/n= 255./ .880/.035]

{Vmax= .836: Dmax= .413}
007: 0008--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

ROUTE CHANNEL  -> 02: 212 378.78 .722 No_date 11:20 13.75 n/a
[ RDT= 5.00] out<- 01:213 378.78 . 722 No_date 11: 35 13.75 nla
[L/SIn= 437./ .500/.035]

{Vmax= .548: Dmax= .192}
007:0009--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

CALI B NASHYD 02: 203 46.74 .099 No_date 12:00 18.32 .326

[ON= 76.0: N= 1.10]
[Tp= 1.68: DT= 5.00]
007: 0010+ -~ - =« =-=nmn-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -

ADD HYD 01:213 378.78 . 722 No_date 11: 35 13.75 nla
+ 02:203 46.74 . 099 No_date 12: 00 18.32 nl/a
[DT= 5.00] SUM= 03:200b 425. 52 . 821 No_date 11:40 14.26 nl/a

007: 0011--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
-> 03: 200b 425.52 . 821 No_date 11: 40 14.26 nla
[RDT= 5.00] out<- 01:214 425.52 .821 No_date 11:50 14.26 nl/a
[L/SIn= 543./ .520/.035]
{Vmax= .701: Dmax= .267}
007:0012--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
CALI B NASHYD 02: 204 29.39 . 096 No_date 9:30 18.32 .326
[CN= 76.0: N= 1.10]
[Tp= .95:DT= 5.00]
007: 0013--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
CALI B NASHYD 03: 205 10. 89 . 304 No_date 6:30 20.67 .368
[CN= 78.0: N= 3.00]
[Tp= .53:DT= 5.00]

24/02/2016

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

007:

0014------m-mmmmmmn | D: NHYD-

ADD HYD 01: 214
+ 02:204
+ 03:205

[DT= 5.00] SUM= 10:200
0015--------mmmon-- | D: NHYD-
CALI B NASHYD 01:301

[CN= 63.0: N= 1.10]

[ Tp= 1.45: DT= 5.00]
0016--------=-=-=-- | D: NHYD-
CALI B NASHYD 02:302

[CN= 64.0: N= 1.10]

[Tp= 2.11: DT= 5.00]
0017----mmmmmmmmmm | D: NHYD-
ADD HYD 01: 301

+ 02:302

[DT= 5.00] SUM= 03:300a
0018-------mmmmnn- | D: NHYD-
ROUTE CHANNEL ~ -> 03:300a

[RDT= 5.00] out<- 01:310

[L/S/n= 449./1.620/.040]

{Vmax= .475:Dmax= .079}
0019-----mmmmmmmnn- | D: NHYD-
CALI B NASHYD 02: 303

[CN= 69.0: N= 1.10]

[Tp= 1.54: DT= 5.00]
0020----------=-=-- I D: NHYD-
ADD HYD 01: 310

+ 02:303

[DT= 5.00] SUM:= 03:300b
0021------mmmmmmmmn I D: NHYD-
ROUTE CHANNEL - > 03: 300b

[RDT= 5.00] out<- 01:312

[L/S/n= 423./1.170/.035]

{Vmax= .508: Dmax= .083}
0022------mmmmmmamn I D: NHYD-
CALI B NASHYD 02:304

[CN= 77.0: N= 1.10]

[Tp= 1.04: DT= 5.00]
0023----ccmmmmmmamn I D: NHYD-
ADD HYD 01: 312

+ 02:304

[DT= 5.00] SUM= 03:300c
0024-----mmmmmmman- | D: NHYD-
ROUTE CHANNEL - > 03:300c

[RDT= 5.00] out<- 01:313

[L/S/n= 219./1.280/.035]

{Vmax= .798: Dnmax= .218}
0025-----mmmmmmnn- | D: NHYD-
CALI B NASHYD 02: 305

[CN= 72.0: N= 1.10]

[Tp= .22:DT= 5.00]
0026------=-=="""-- | D: NHYD-
ADD HYD 01: 313

+ 02:305

[DT= 5.00] SUM= 09: 300
0027------mmmmmmmmn I D: NHYD-
CALI B NASHYD 01: 401

[CN= 68.0: N= 1.10]

[ Tp= 1.66: DT= 5.00]
0028------c-mmmmmn | D: NHYD-
CALI B NASHYD 02: 402

Enaineers, Planners & Landscape Architect

------ AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -

425. 52
29.39
10. 89

465. 80

86. 43

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 085 No_date 12:

80. 69

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 112 No_date 12:
. 085 No_date 12:
.197 No_date 12:
------ AREA- - - - QPEAK- TpeakDat e_hh:
.197 No_date 12:
.196 No_date 12:

86. 43
80. 69
167. 12

167. 12
167. 12

______ AREA- - - - QPEAK- TpeakDat e_hh:
. 112 No_date 12:

65. 16

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 196 No_date 12:
. 112 No_date 12:
. 308 No_date 12:
------ AREA- - - - QPEAK- TpeakDat e_hh:
. 308 No_date 12:
. 308 No_date 12:

167.12
65. 16
232.28

232.28
232.28

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 060 No_date 10:

18.78

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 308 No_date 12:
. 060 No_date 10:
.366 No_date 12:
------ AREA- - - - QPEAK- TpeakDat e_hh:
. 366 No_date 12:
. 366 No_date 12:

232.28
18.78
251. 06

251. 06
251. 06

______ AREA- - - - QPEAK- TpeakDat e_hh:
2.61 . 024 No_date 6:

------ AREA- - - - QPEAK- TpeakDat e_hh:
.366 No_date 12:
2.61 . 024 No_date 6:
. 375 No_date 12:
------ AREA- - - - QPEAK- TpeakDat e_hh:
. 028 No_date 12:

251. 06

253. 67

16.78

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 043 No_date 9:

10. 89

. 821 No_date 11:
. 096 No_date 9:
. 304 No_date 6:
. 943 No_date 10:
------ AREA- - - - QPEAK- TpeakDat e_hh:
.112 No_date  12:

50 14.26 nl/a
30 18.32 nl/a
30 20.67 n/a
55 14.66 nl/a
m---RV.-RC. -
00 9.97 .178

m---RV.-RC -
00 10.90 . 194

m---RV.-RC. -
00 9.97 nla
00 10.90 n/a
00 10.42 nl/a
m---RV.-RC. -
00 10.42 nl/a
05 10.42 nla

m---RV.-RC. -
00 13.85 .247

m---RV.-RC. -
05 10.42 nla
00 13.85 nl/a
00 11.38 n/a
m---RV.-RC. -
00 11.38 n/a
05 11.38 nl/a

m---RV.-RC -
30 19.34 .344

m---RV.-RC. -
05 11.38 nl/a
30 19.34 nl/a
00 11.98 nl/a
m---RV.-RC. -
00 11.98 nl/a
00 11.98 n/a

m---RV.-RC. -
35 17.13 . 305

m---RV.-RC. -
00 11.98 nl/a
35 17.13 nl/a
00 12.03 n/a
m---RV.-RC. -
00 14.34 . 255

m---RV.-RC -
00 20.15 . 359
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Enaineers, Planners & Landscape Architect

SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[CN= 78.0: N= 1.10] Comment = City of Cttawa: 100yr-12hr SCS Type Il (10 nin time step)

[Tp= .85:DT= 5.00] [ SDT=10. 00: SDUR= 12.00: PTOT= 93.91]

007: 0029--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 008: 0003--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 03: 2.37 . 018 No_date CALI B NASHYD 01 . 620 No_date 9: 30 31.04 .331
[CN= 70.0: N= 1.10] [CN= 65.0: N= 1.10]
[Tp= .27:DT= 5.00] [Tp= .98:DT= 5.00]
007: 0030--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 0004-----mmmmmmmm-- | D: NHYD- AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 01 16.78 . 028 No_date ROUTE CHANNEL  -> 01 .620 No_date 9:30 31.04 nla
+ 02: 10. 89 . 043 No_date [ RDT= 5.00] out<- 02: .620 No_date 9: 35 31.04 n/a
+ 03: 2.37 .018 No_date [L/S/In= 558./ .890/

[DT= 5.00] SUME 08: 30. 04 .083 No_date {Vmax= . 600: Dmax=
007: 0031------nmmmmm--- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 0005--------mmmm--- [ AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 10 465. 80 . 943 No_date CALI B NASHYD 03: 1.280 No_date 11:00 38.10 .406

+ 09 253. 67 .375 No_date [ON= 70.0: N= 1.10]

[DT= 5.00] SUM= 01 719. 47 1.315 No_date [ Tp= 1.47:DT= 5.00]

007:0082-------mmmmm--- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 0006--------------- | D: NHYD- AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 10 465. 80 . 943 No_date ADD HYD 02 .620 No_date 9:35 31.04 nla

+ 09 253. 67 . 375 No_date + 03: 263. 64 1.280 No_date 11: 00 38.10 n/a

+ 08: 30. 04 . 083 No_date [DT= 5.00] SUM= 01 378.78 1.897 No_date 10:40 35.95 n/a

[DT= 5.00] SUM= 07: CONFL 749.51 1.394 No_date 10:55 13.85 n/a 008: 0007--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
007:0033--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL -> 01: 200a 378.78 1.897 No_date 10: 40 35.95 n/a
CALI B NASHYD 01: 501 62. 65 . 259 No_date 9:00 16.60 .296 [RDT= 5.00] out<- 02:212 378.78 1.897 No_date 10:45 35.95 n/a

[CN= 74.0: N= 1.10] [L/S/n= 255./ .880/.035]

[Tp= .60:DT= 5.00] {Vmax= 1.034: Dnax= .572}

007: 0034-----mmmmmmmm-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 008: 0008--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 502 51.84 . 143 No_date 9:00 13.06 .233 ROUTE CHANNEL  -> 02: 212 378.78 1.897 No_date 10:45 35.95 n/a
[CN= 68.0: N= 1.10] [RDT= 5.00] out<- 01:213 378.78 1.897 No_date 10:55 35.95 n/a

[Tp= .75:DT= 5.00] [L/S/n= 437./ .500/.035]

007: 0035--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - {Vmax= .726: Dnax= .311}
ADD HYD 01: 501 62. 65 .259 No_date 9: 00 16.60 n/a 008: 0009--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
+ 02:502 51.84 . 143 No_date 9:00 13.06 nl/a CALI B NASHYD 02: 203 46.74 . 240 No_date  11:40 44.73 .476
[DT= 5.00] SUME 06: 500 114. 49 .402 No_date 9:00 15.00 n/a [CN= 76.0: N= 1.10]
007: 0036--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - [ Tp= 1. 68: DT= 5. 00]
ADD HYD 07: CONFL 749.51 1.394 No_date 10:55 13.85 n/a 008: 0010--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
+ 06:500 114. 49 . 402 No_date 9: 00 15.00 n/a ADD HYD 01: 213 378.78 1.897 No_date 10: 55 35.95 n/a
[DT= 5.00] SUM= 05: TOTAL 864. 00 1.771 No_date 10:50 14.00 n/a + 02:203 46.74 .240 No_date 11:40 44.73 n/a
** END OF RUN : 7 [Dr= 5.00] SUM= 03:200b 425.52 2.136 No_date 11: 00 36.92 nl/a
008: 0011--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
Kk Ak Rk kK KR KRk Rk Rk kR KRk Rk Rk kK KR KR kR Rk R R KRk Rk Rk R R KRRk Rk Rk R Kk Rk Kk kK kK ROUTE CHANNEL  -> 03: 200b 425. 52 2.136 No_date 11:00 36.92 n/a
[RDT= 5.00] out<- 01:214 425.52 2.135 No_date 11:05 36.92 n/a
[L/S/In= 543./ .520/.035]
{Vmax= .920: Dmax= . 437}
008: 0012--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 02: 204 29.39 . 236 No_date 9:05 44.73 .476
RUN: COMVAND# [CN= 76.0: N= 1.10]
008: 000L- - - - = = = = == [Tp= .95:DT= 5.00]
START 008: 0013--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -

[ TZERO = .00 hrs on 0] CALI B NASHYD 03: 205 10. 89 . 739 No_date 6: 25 48.43 .516

[ METOUT= 2 (1=inperial, 2=netric output)] [CN= 78.0: N= 3.00]

[NSTORM= 1] [Tp= .53:DT= 5.00]

[NRUN = 8] 008: 0014------nmmmmmm-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
#****************************************************************************** Au) HYD 01214 42552 2135 ’\b date 1105 3692 n/a
# Project Name: [Kanata North] Proj ect Nunber: [112117] + 02:204 29.39 . 236 No_date 9: 05 44.73 nla
# Date : 16-09- 2015 + 03:205 10.89 . 739 No_date 6:25 48.43 nla
# Model | er : [Kallie Auld] [DT= 5.00] SUME 10: 200 465. 80 2.430 No_date 10:45 37.68 nl/a
# Conpany : NOVATECH ENG NEERI NG CONSULTANTS LTD 008: 0015--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
# License # : 5320763 CALI B NASHYD 01: 301 86.43 .322 No_date 11:35 28.86 .307
R T [ON= 63.0: N= 1.10]

R Rk kK Kk kK kK Kk K Kk Kk K Kk Kk Kk K K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K [Tp= 1. 45: DT= 5'00]
008: 0002- - - - - = = - - mm e e e e e e 008: 0016--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
READ STORM CALI B NASHYD 02: 302 80. 69 .236 No_date 12:00 30.50 .325

Fi | ename = STORM 001 [CN= 64.0: N= 1.10]
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[ Tp= 2.11: DT= 5.00] ADD HYD 10: 200 465. 80 2.430 No_date 10:45 37.68 n/a
008: 0017--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mMm---R V.-R C. - + 09:300 253. 67 1.010 No_date 11:10 32.72 nla
ADD HYD 01: 301 86.43 .322 No_date 11:35 28.86 n/a [DT= 5.00] SUM= 01: CONFL 719. 47 3.438 No_date 10:50 35.93 n/a
+ 02:302 80. 69 . 236 No_date 12: 00 30.50 n/a 008:0032--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
[Dr= 5.00] SUM= 03:300a 167.12 . 557 No_date 12: 00 29.65 nl/a ADD HYD 10: 200 465. 80 2.430 No_date 10: 45 37.68 nl/a
008: 0018--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m ---R V.-R C. - + 09:300 253.67 1.010 No_date 11:10 32.72 nla
ROUTE CHANNEL -> 03: 300a 167.12 . 557 No_date 12: 00 29.65 nl/a + 08:400 30. 04 .204 No_date 9: 00 40.95 nl/a
[RDT= 5.00] out<- 01:310 167. 12 .557 No_date 12:05 29.65 n/a [DT= 5.00] SUM= 07: CONFL 749.51 3.631 No_date 10:45 36.13 n/a
[L/S/n= 449./1.620/.040] 008: 0033--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
{Vmax= .682: Dnax= . 140} CALI B NASHYD 01: 501 62. 65 . 665 No_date 8:00 41.76 .445
008: 0019--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. - [CN= 74.0: N= 1.10]
CALI B NASHYD 02: 303 65. 16 .291 No_date 11:20 36.29 .386 [Tp= .60:DT= 5.00]
[CN= 69.0: N= 1.10] 008: 0034--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
[ Tp= 1. 54: DT= 5. 00] CALI B NASHYD 02: 502 51. 84 . 387 No_date 9: 00 34.87 .371
008: 0020--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m---R V.-R C. - [CN= 68.0: N= 1.10]
ADD HYD 01: 310 167.12 . 557 No_date 12: 05 29.65 nl/a [Tp= .75:DT= 5.00]
+ 02:303 65. 16 .291 No_date 11:20 36.29 n/a 008: 0035--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
[Dr= 5.00] SUM= 03:300b 232.28 . 848 No_date 12: 00 31.51 n/a ADD HYD 01: 501 62. 65 . 665 No_date 8: 00 41.76 nla
008: 0021--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m---R V.-R C. - + 02:502 51.84 . 387 No_date 9:00 34.87 nla
ROUTE CHANNEL  -> 03: 300b 232.28 .848 No_date 12:00 31.51 n/a [DT= 5.00] SUM= 06:500 114. 49 1.045 No_date 8:20 38.64 nla
[ RDT= 5.00] out<- 01:312 232.28 . 847 No_date 12: 05 31.51 n/a 008: 0036--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
[L/SIn= 423./1.170/.035] ADD HYD 07: CONFL 749.51 3.631 No_date 10:45 36.13 n/a
{Vmax= .758: Dmax= .152} + 06:500 114. 49 1. 045 No_date 8: 20 38.64 nl/a
008: 0022--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDate_hh:m ---R V.-R C. - [DT= 5.00] SUM= 05: TOTAL 864. 00 4.630 No_date 9:25 36.46 nla
CALI B NASHYD 02: 304 18.78 . 146 No_date 9: 20 46.40 . 494 ** END OF RUN : 8
[CN= 77.0: N= 1.10]
[Tp= 1.04: DT= 5'00] L R
008: 0023--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -
ADD HYD 01: 312 232.28 .847 No_date 12:05 31.51 n/a
+ 02:304 18.78 . 146 No_date 9: 20 46.40 nl/a
[DT= 5.00] SUM= 03:300c 251. 06 .986 No_date 11:05 32.63 n/a
008:0024----------nn--- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: M ---R V.-R C. -
ROUTE CHANNEL  -> 03: 300c 251. 06 .986 No_date 11:05 32.63 n/a RUN: COMVAND#
[RDT= 5.00] out<- 01:313 251. 06 .986 No_date 11:40 32.63 n/a 009: 000d- - - - - - - - - o mmm e e oo
[L/S/n= 219./1.280/.035] START
{Vmax= .945: Dmax= . 333} [ TZERO = .00 hrs on 0]
008: 0025--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mMm---R V.-R C. - [ METOUT= 2 (1=inperial, 2=netric output)]
CALI B NASHYD 02: 305 2.61 . 060 No_date 6:30 41.68 .444 [NSTORM= 1]
[CN= 72.0: N= 1.10] [NRUIN = 9]
[Tp= . 22:DT= 5'00] R Rk kK Kk kK K K K K Kk K Kk Kk Kk kK K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K
008: 0026--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - # Project Name: [Kanata North] Proj ect Nunber: [112117]
ADD HYD 01: 313 251.06 . 986 No_date 11: 40 32.63 nl/a # Date 16- 09- 2015
+ 02:305 2.61 . 060 No_date 6:30 41.68 nl/a # Model | er [Kal l'ie Auld]
[Dr= 5.00] SUM= 09: 300 253. 67 1.010 No_date 11:10 32.72 nla # Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD
008: 0027--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - # License # 5320763
CALI B NASHYD 01: 401 16.78 .071 No_date 12:00 36.59 .390 R T
[G\F 68.0: N= 1'10] R Kk kK kK Kk K Kk K Kk Kk K Kk Kk Kk Kk K K K K K Kk K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K K
[ Tp= 1.66: DT= 5.00] 0091 0002 - - - = = = =
008:0028--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - READ STORM
CALI B NASHYD 02: 402 10.89 .102 No_date 9:00 47.79 .509 Fil ename = STORM 001
[CN= 78.0: N= 1.10] Comment = City of Ottawa: 25nm 24hr SCS (60 minute tine step)
[Tp= .85:DT= 5.00] [ SDT=60. 00: SDUR= 24. 00: PTOT= 25. 05]
008: 0029--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 009: 0003--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 03: 403 2.37 . 045 No_date 6:45  40.46 .431 CALI B NASHYD 01: 201 115. 14 .019 No_date  21:00 1.24 .049
[CN= 70.0: N= 1.10] [CN= 65.0: N= 1.10]
[Tp= .27:DT= 5.00] [Tp= .98:DT= 5.00]
008: 0030--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. - 009: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
ADD HYD 01: 401 16.78 . 071 No_date 12: 00 36.59 n/a ROUTE CHANNEL -> 01: 201 115. 14 . 019 No_date 21: 00 1.24 nla
+ 02:402 10. 89 .102 No_date 9:00 47.79 nla [RDT= 5.00] out<- 02:211 115. 14 .019 No_date  21:20 1.24 nla
+ 03:403 2.37 . 045 No_date 6: 45 40.46 nla [L/S/n= 558./ .890/.040]
[DT= 5.00] SUM= 08:400 30. 04 .204 No_date 9:00 40.95 nl/a {Vmax= .423: Dnax= . 009}
008: 0031--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. - 009: 0005--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
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CALI B NASHYD 03: 202 263. 64 .067 No_date 21:00  2.39 .095 [C\N= 69.0: N= 1.10]
[CN= 70.0: N= 1.10] [ Tp= 1.54: DT= 5.00]
[Tp= 1.47:DT= 5.00] 009: 0020+ - - = - = - === -=-=- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
009: 0006+ - - = - === -=-=-=- | D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. - ADD HYD 01: 310 167. 12 .018 No_date  24:05 1.13 n/a
ADD HYD 02: 211 115. 14 .019 No_date  21:20 1.24 n/a + 02:303 65. 16 .014 No_date 21:15  2.00 n/a
+ 03:202 263. 64 .067 No_date 21:00 2.39 n/a [DT= 5.00] SUME 03:300b 232.28 .032 No_date  23:30 1.38 n/a
[DT= 5.00] SUME 01:200a 378.78 .086 No_date 21:00 2.04 n/a 009: 0021~ === -=-=n=mnmn- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. -
009: 0007+ - - -=-=-=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - ROUTE CHANNEL  -> 03: 300b 232.28 .032 No_date  23:30 1.38 n/a
ROUTE CHANNEL  -> 01: 200a 378.78 .086 No_date 21:00 2.04 n/a [RDT= 5.00] out<- 01:312 232.28 .032 No_date  23:55 1.38 n/a
[RDT= 5.00] out<- 02:212 378.78 .086 No_date 21:15  2.04 n/a [L/S/n= 423./1.170/.035]
[L/S/n= 255./ .880/.035] {Vmax= .421:Dmnax= .012}
{Vmax= .519: Dnax= . 184} 009: 0022+ - - === -=n=nmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
009: 0008+ - - = - === -=-=-=- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. - CALI B NASHYD 02: 304 18.78 .009 No_date 18:00  3.47 .138
ROUTE CHANNEL  -> 02: 212 378.78 .086 No_date 21:15  2.04 n/a [CN= 77.0: N= 1.10]
[RDT= 5.00] out<- 01:213 378.78 .086 No_date 21:25  2.04 n/a [Tp= 1.04: DT= 5.00]
[L/S/n= 437./ .500/.035] 009: 0023 - === -=n=nnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
{Vmax= .267:Dmax= . 058} ADD HYD 01: 312 232.28 .032 No_date  23:55 1.38 n/a
009: 0009+ - - = - === === ===~ I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. - + 02:304 18.78 .009 No_date 18:00  3.47 n/a
CALI B NASHYD 02: 203 46.74 .014 No_date 21:05  3.12 .124 [DT= 5.00] SUME 03:300c 251. 06 .040 No_date  22:05 1.53 n/a
[C\N= 76.0: N= 1.10] 009: 0024 = - = - === camn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
[ Tp= 1.68: DT= 5. 00] ROUTE CHANNEL  -> 03: 300c 251. 06 .040 No_date  22:05 1.53 n/a
009: 0010 - - -=-=-=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - [RDT= 5.00] out<- 01:313 251. 06 .040 No_date  22:10 1.53 n/a
ADD HYD 01: 213 378.78 .086 No_date 21:25  2.04 n/a [L/S/n= 219./1.280/.035]
+ 02:203 46.74 .014 No_date 21:05  3.12 n/a {Vmax= .645: Dmax= . 038}
[DT= 5.00] SUME 03:200b 425,52 .100 No_date 21:25  2.16 n/a 009: 0025 - - = - == == =n=mn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
009: 0011 --=-=-nnnmnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - CALI B NASHYD 02: 305 2.61 .003 No_date 13:00  3.20 .128
ROUTE CHANNEL ~ -> 03: 200b 425,52 .100 No_date 21:25  2.16 n/a [CN= 72.0: N= 1.10]
[RDT= 5.00] out<- 01:214 425,52 .100 No_date 21:50 2.16 n/a [Tp= .22:DT= 5.00]
[L/S/n= 543./ .520/.035] 009: 0026+ - - = - === -=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
{Vmax= .339: Dnax= . 080} ADD HYD 01: 313 251. 06 .040 No_date  22:10 1.53 n/a
009: 0012+ - - = - =-=c=mnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - + 02:305 2.61 .003 No_date 13:00 3.20 n/a
CALI B NASHYD 02: 204 29.39 .013 No_date 18:00  3.12 .124 [DT= 5.00] SUM= 09: 300 253. 67 .040 No_date 21:55 1.55 n/a
[CN= 76.0: N= 1.10] 009: 0027 - - =-=-=nnmnmn- 1D NHYD- - - - - - - AREA: - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
[Tp= .95:DT= 5.00] CALI B NASHYD 01: 401 16. 78 .004 No_date 21:00  2.37 .095
009: 0013 - =-=-=mammmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [CN= 68.0: N= 1.10]
CALI B NASHYD 03: 205 10. 89 .039 No_date 12:20  4.00 .160 [ Tp= 1.66: DT= 5.00]
[CN= 78.0: N= 3.00] 009: 0028+ - - = - =-=-=n=-n- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
[Tp= .53:DT= 5.00] CALI B NASHYD 02: 402 10. 89 .006 No_date 16:15  3.70 .148
009: 0014 = - === nemamamn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [CN= 78.0: N= 1.10]
ADD HYD 01: 214 425,52 .100 No_date 21:50 2.16 n/a [Tp= .85:DT= 5.00]
+ 02:204 29.39 .013 No_date 18:00 3.12 n/a 009: 0029+ - - = - === -=n=mn- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. -
+ 03:205 10. 89 .039 No_date 12:20  4.00 n/a CALI B NASHYD 03: 403 2.37 .003 No_date 13:00  3.32 .133
[DT= 5.00] SUME 10:200 465. 80 117 No_date 21:10  2.26 n/a [CN= 70.0: N= 1.10]
009: 0015 - === -=nnmmmn- | D: NHYD- AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [Tp= .27:DT= 5.00]
CALI B NASHYD 01: 301 86. 43 .010 No_date  24:00 1.00 . 040 009: 0030- - - = - === -=-=-=- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. -
[CN= 63.0: N= 1.10] ADD HYD 01: 401 16. 78 .004 No_date 21:00 2.37 n/a
[ Tp= 1.45:DT= 5.00] + 02:402 10. 89 .006 No_date 16:15  3.70 n/a
009: 0016+ - -=-=-=-=-=-=- | D: NHYD- AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - + 03:403 2.37 .003 No_date 13:00 3.32 n/a
CALI B NASHYD 02: 302 80. 69 .009 No_date  24:00 1.28 . 051 [DT= 5.00] SUM= 08:400 30. 04 .012 No_date 16:00  2.93 n/a
[C\N= 64.0: N= 1.10] 009: 0031 --=-=-=-=-n-=- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
[Tp= 2.11: DT= 5.00] ADD HYD 10: 200 465. 80 117 No_date 21:10  2.26 n/a
009: 0017---=-=-nnnammmn- | D: NHYD- AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - + 09:300 253. 67 .040 No_date 21:55 1.55 n/a
ADD HYD 01: 301 86. 43 .010 No_date  24:00 1.00 n/a [DT= 5.00] SUME 01:CONFL  719.47 .157 No_date 21:15  2.01 n/a
+ 02:302 80. 69 .009 No_date  24:00 1.28 n/a 009: 0032+ - - = - =-=-=--x- 1D NHYD- - - - - - - AREA: - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
[DT= 5.00] SUME 03:300a 167. 12 .018 No_date  24:00 1.13 n/a ADD HYD 10: 200 465. 80 117 No_date 21:10  2.26 n/a
009: 0018 - - =-=-=nnmnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - + 09:300 253. 67 .040 No_date 21:55 1.55 n/a
ROUTE CHANNEL - > 03: 300a 167. 12 .018 No_date  24:00 1.13 n/a + 08:400 30. 04 .012 No_date 16:00  2.93 n/a
[RDT= 5.00] out<- 01:310 167. 12 .018 No_date  24:05 1.13 n/a [DT= 5.00] SUME 07:CONFL  749.51 167 No_date 21:10  2.05 n/a
[L/S/n= 449./1.620/.040] 009: 0033 - <= -=-=-=c-x- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. -
{Vmax= .430: Dnax= . 010} CALI B NASHYD 01: 501 62. 65 .030 No_date 16:00  2.59 .103
009: 0019+ - - = - =-=-=cnmn- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R C. - [CN= 74.0: N= 1.10]
CALI B NASHYD 02: 303 65. 16 .014 No_date 21:15  2.00 .080 [Tp= .60:DT= 5.00]
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

009: 0034--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
CALI B NASHYD 02: 502 51. 84 . 015 No_date 18: 00 1.77 .071
[CN= 68.0: N= 1.10]
[Tp= .75:DT= 5.00]
009: 0035--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 01: 501 62. 65 .030 No_date  16:00 2.59 nla
+ 02:502 51. 84 . 015 No_date 18: 00 1.77 nla
[DT= 5.00] SUM= 06:500 114. 49 . 045 No_date  16:00 2.22 nla
009: 0036--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ADD HYD 07: CONFL 749.51 .167 No_date 21:10 2.05 nla
+ 06:500 114. 49 . 045 No_date 16: 00 2.22 nla
[Dr= 5.00] SUM= 05: TOTAL 864. 00 .209 No_date 18: 25 2.07 nla
** END OF RUN : 9
KRk KA KA kKA kKA KR kKA kKA KR Ak KA KR kKA kKA KA Ak KAk K AR KAk KA KA AR R AR AA K KA h A KK
RUN: COMVAND#
0201 000L- - - = = - = = = - = - s oo
START
[ TZERO = .00 hrs on 0]
[ METOUT= 2 (1=inperial, 2=netric output)]
[NSTORM= 1]
[NRUN = 10 ]
N T
# Project Nane: [Kanata North] Project Number: [112117]
# Date 16- 09- 2015
# Model | er [Kal lie Auld]
# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD
# License # 5320763

B e R e R e e

R R KRR KR K KR Kk K K KKK KKK KK KR KR KK KK KKK KR KKK KK KK KKK KKK KK KKK KA KK KKK KA KA KA

0201 0002- - - - = - = = = - - - n oo
READ STORM
Fil ename = STORM 001
Comment = City of Ottawa: 2yr-24hr SCS Type ||
[ SDT=60. 00: SDUR= 24.00: PTOT= 48. 02]
010: 0003--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -

(60 minute tine step)

CALI B NASHYD 01: 201 115. 14 . 126 No_date 18: 00 7.73 .161
[CN= 65.0: N= 1.10]
[Tp= .98:DT= 5.00]
010: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ROUTE CHANNEL -> 01: 201 115. 14 . 126 No_date 18: 00 7.73 nla
[RDT= 5.00] out<- 02:211 115. 14 .125 No_date  18:05 7.73 nla
[L/S/n= 558./ .890/.040]
{Vmax= .423: Dmax= .058}
010: 0005--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 03: 202 263. 64 . 311 No_date 18: 00 10.90 . 227

[ON= 70.0: N= 1.10]
[Tp= 1.47:DT= 5.00]
010: 0006+ - <= - =< === - -~ 1D NHYD- < - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. =R C. -

ADD HYD 02: 211 115.14 . 125 No_date 18: 05 7.73 nla
+ 03:202 263. 64 . 311 No_date 18: 00 10.90 n/a
[DT= 5.00] SUMF 01:200a 378.78 . 436 No_date 18: 05 9.94 nla

010: 0007+ -« - =« === nnn-- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. -

ROUTE CHANNEL  -> 01: 200a 378.78 .436 No_date  18:05 9.94 nla
[RDT= 5.00] out<- 02:212 378.78 . 436 No_date 18: 10 9.94 n/a
[L/S/In= 255./ .880/.035]

{Vmax= .756: Dmax= . 344}
24/02/2016

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

010:

-> 02:212
[RDT= 5.00] out<- 01:213

[L/S/In= 437./ .500/.035]
{Vmax= .468: Dmax= . 146}
0009--------------- I D: NHYD-

CALI B NASHYD 02: 203

[ON= 76.0: N= 1.10]
[ Tp= 1.68: DT= 5.00]

0010--------=-=-=-- | D: NHYD-
ADD HYD 01: 213
+ 02:203

[DT= 5.00] SUM= 03:200b

0011-----mmmmmmmmm- | D: NHYD-

ROUTE CHANNEL  -> 03: 200b
[RDT= 5.00] out<- 01:214

[L/S/n= 543./ .520/.035]
{Vmax= .606: Dmax= .204}
0012---cmmcccmmaamn | D: NHYD-

CALI B NASHYD 02: 204

[CN= 76.0: N= 1.10]

[Tp= .95:DT= 5.00]
0013---cccmaaaaanan- | D: NHYD-
CALI B NASHYD 03: 205

[CN= 78.0: N= 3.00]

[Tp= .53:DT= 5.00]
0014---cmmococmaaan | D: NHYD-
ADD HYD 01: 214

+ 02:204
+ 03:205

[DT= 5.00] SUME 10:200
0015---cccaaaaaanan- | D: NHYD-
CALI B NASHYD 01:301

[ON= 63.0: N= 1.10]
[ Tp= 1.45:DT= 5.00]

CALI B NASHYD 02: 302
[ON= 64.0: N= 1.10]
[Tp= 2. 11: DT= 5.00]

0017---------=m=n-- I D: NHYD-
ADD HYD 01: 301
+ 02:302

[DT= 5.00] SUM= 03:300a

0018-------mmmmnn- | D: NHYD-

ROUTE CHANNEL - > 03:300a

[RDT= 5.00] out<- 01:310

[L/'SIn= 449./1.620/.040]
{Vmax= .432: Dmax= .062}
0019--------------- | D: NHYD-

CALI B NASHYD 02: 303

[ON= 69.0: N= 1.10]
[ Tp= 1.54: DT= 5.00]

0020------=-m=mmn-- | D: NHYD-
ADD HYD 01:310
+ 02:303

[Dr= 5.00] SUM= 03:300b

(00 - I D: NHYD-

-> 03:300b
[RDT= 5.00] out<- 01:312

[L/S/n= 423./1.170/.035]
{Vmax= .439: Dmax= .062}
0022-----nmmnmmmnn- | D: NHYD-

Enaineers, Planners & Landscape Architect

------ AREA- - - - QPEAK- TpeakDat e_hh:
. 436 No_date 18:
. 436 No_date 18:

378.78
378.78

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 062 No_date 18:

46.74

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

378.78 . 436 No_date  18:
46. 74 . 062 No_date 18:
425.52 .498 No_date  18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
425.52 .498 No_date  18:
425.52 . 498 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 059 No_date 16:

29. 39

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.170 No_date 12:

10. 89

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

425. 52 498 No_date  18:
29.39 059 No_date  16:
10. 89 170 No_date  12:

465. 80 573 No_date  18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.064 No_date  19:

86. 43

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 051 No_date 22:

80. 69

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

86. 43 064 No_date  19:
80. 69 051 No_date  22:
167. 12 115 No_date  21:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 115 No_date  21:
. 115 No_date 21:

167. 12
167.12

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 068 No_date 18:

65. 16

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

167.12 .115 No_date  21:
65. 16 .068 No_date  18:
232.28 .182 No_date  21:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
232.28 .182 No_date  21:
232.28 .182 No_date  21:

AREA- - - - QPEAK- TpeakDat e_hh:

m---RV.-RC -
10 9.94 nl/a
25 9.94 nla

m---RV.-RC -
35 13.54 .282

mt---RV.-RC. -

25 9.94 nl/a
35 13.54 nl/a
25 10.33 nl/a
m---RV.-RC. -
25 10.33 nl/a
35 10.33 n/a

mt---RV.-RC. -
00 13.54 .282

m---RV.-RC. -
15 15.53 .324

mt---RV.-RC. -

35 10.33 n/a
00 13.54 nl/a
15 15.53 n/a
10 10.66 n/a

m---RV.-RC. -
00 6.90 . 144

m---RV.-RC -
00 7.66 .159

mt---RV.-RC. -

00 6.90 n/a
00 7.66 nl/a
00 7.27 nla
m---RV.-RC. -
00 7.27 nla
15 7.27 nla

m---RV.-RC. -
30 9.99 . 208

m---RV.-RC. -

15 7.27 nla
30 9.99 n/a
00 8.03 n/a
m---RV.-RC. -
00 8.03 n/a
10 8.03 nla

m---RV.-RC. -
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

CALI B NASHYD 02: 304
[ON= 77.0: N= 1.10]
[ Tp= 1.04: DT= 5.00]

010: 0023 = - = - === - =mnmn- | D: NHYD-
ADD HYD 01: 312
+ 02:304
[DT= 5.00] SUME 03:300c
010: 0024 = - = - === mamn- | D: NHYD-
ROUTE CHANNEL  -> 03: 300c
[RDT= 5.00] out<- 01:313
[L/S/n= 219./1.280/.035]
{Vmax= .701:Dnax= . 154}
010: 0025 - - = - = - === -=- | D: NHYD-
CALI B NASHYD 02: 305
[CN= 72.0: N= 1.10]
[Tp= .22:DT= 5.00]
010: 0026+ - - = - = - === -~ - | D: NHYD-
ADD HYD 01: 313
+ 02:305
[DT= 5.00] SUM= 09: 300
010: 0027 === -=n=mnmmmn- | D: NHYD-
CALI B NASHYD 01: 401
[CN= 68.0: N= 1.10]
[ Tp= 1.66: DT= 5.00]
010: 0028+ - = - === -=-=-=- | D: NHYD-
CALI B NASHYD 02: 402
[C\N= 78.0: N= 1.10]
[Tp= .85:DT= 5.00]
010: 0029+ - - = - = - === o= - | D: NHYD-
CALI B NASHYD 03: 403
[CN= 70.0: N= 1.10]
[Tp= .27:DT= 5.00]
010: 0030+ - - = - = - === -=-=- | D: NHYD-
ADD HYD 01: 401
+ 02:402
+ 03:403
[DT= 5.00] SUM= 08:400
010: 0031 --=-=-=-=-n-=- | D: NHYD-
ADD HYD 10: 200
+ 09:300
[DT= 5.00] SUME 01: CONFL
010: 0032+ - - === -=-=n=mn- | D: NHYD-
ADD HYD 10: 200
+ 09: 300
+ 08:400
[DT= 5.00] SUME 07: CONFL
010: 0033 - - = -=-=-=--x- | D: NHYD-
CALI B NASHYD 01: 501
[CN= 74.0: N= 1.10]
[Tp= .60:DT= 5.00]
010: 0034 - === - =nnmmmn- | D: NHYD-
CALI B NASHYD 02: 502
[CN= 68.0: N= 1.10]
[Tp= .75:DT= 5.00]
010: 0035 - - = - === -=-=-=- | D: NHYD-
ADD HYD 01: 501
+ 02:502
[DT= 5.00] SUM= 06: 500
010: 0036+ - - = - == -=-=-=- | D: NHYD-
ADD HYD 07: CONFL
+ 06:500
[DT= 5.00] SUME 05: TOTAL
24/02/2016

18.78 . 038 No_date 16:

232.28 .182 No_date  21:
18.78 .038 No_date  16:
251. 06 .218 No_date  19:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
251. 06 .218 No_date  19:
251. 06 .218 No_date  19:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
2.61 .014 No_date  13:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

251. 06 .218 No_date  19:
2.61 .014 No_date  13:
253. 67 .222 No_date  18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

16.78 . 017 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
10.89 .026 No_date  15:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
2.37 .011 No_date  13:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

16.78 .017 No_date  18:

10. 89 .026 No_date  15:
2.37 .011 No_date  13:

30. 04 . 051 No_date 14:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
465. 80 . 573 No_date 18:
253. 67 .222 No_date  18:
719. 47 . 795 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
465. 80 .573 No_date  18:
253. 67 .222 No_date  18:
30. 04 .051 No_date  14:
749.51 . 842 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
62. 65 .156 No_date  14:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
51.84 .083 No_date  15:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

62. 65 .156 No_date  14:
51.84 . 083 No_date  15:
114. 49 . 237 No_date 14:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
749.51 . 842 No_date 18:
114. 49 .237 No_date  14:

864. 00 1. 057 No_date 18:

AREA- - - - QPEAK- TpeakDat e_hh:

00  14.40 .300

m---RV.-RC. -
10 8.03 n/a
00 14.40 nl/a
00 8.50 n/a
m---RV.-RC. -
00 8.50 n/a
05 8.50 n/a

m---RV.-RC -
00 12.74 . 265

m---RV.-RC. -
05 8.50 n/a
00 12.74 nla
40 8.55 nla
m---RV.-RC. -
50 10.48 .218

m---RV.-RC. -
10 15.05 .314

m---RV.-RC -
00 12.53 . 261

m---RV.-RC. -
50 10.48 nl/a
10 15.05 n/a
00 12.53 nl/a
15 12.30 n/a
m---RV.-RC. -
10 10.66 n/a
40 8.55 nla
10 9.91 n/a
m---RV.-RC. -
10 10.66 n/a
40 8.55 n/a
15 12.30 n/a
10 10.01 n/a
m---RV.-RC. -
00 12.13 . 253

m---RV.-RC -
20 9.35 . 195

m---RV.-RC. -
00 12.13 nl/a
20 9.35 nla
25 10.87 nl/a
m---RV.-RC. -
10 10.01 n/a
25 10.87 nla
00 10.12 n/a

Enaineers, Planners & Landscape Architect

** END OF RUN @ 10

Kok kkkkkkkk ok ko k ok k ok ko k ok k ko k ok k ok k ko k ok k ok ko ko k ok k ko ko k ok kkk ko k ok k ok ko k ok kkkk ok k ok ok k k ok

RUN: COMVAND#
[ 5 T 0 0 Uy
START
[ TZERO = .00 hrs on 0]
[ METOUT= 2 (1=inperial, 2=netric output)]

[NSTORME 1]
[NRUN = 11]

HERR KK KKK KR KK KKK KA KKK KA KA H KKK A K KKK AR KRR F KKK KA F AR KRR KA KKK A F A KKK

# Project Nane: [Kanata North] Project Number: [112117]
# Date : 16-09- 2015

# Model | er [Kal lie Auld]

# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD

# License # 5320763

B e R e R e R

HERR KKK KK KR KKK KA KKK KKK A F A KKK KK KK F AR K KR F KKK R F KRR KR F KKK A F KKK

00125 0002- - - - - - - - - - m o m e e oo
READ STORM
Fil ename = STORM 001
Comment = City of CQttawa: 5yr-24hr SCS Type || (60 minute tine step)
[ SDT=60. 00: SDUR= 24.00: PTOT= 61.92]
011: 0003--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
CALI B NASHYD 01: 201 115. 14 . 224 No_date 16: 05 13.63 . 220
[CN= 65.0: N= 1.10]
[Tp= .98:DT= 5.00]
011: 0004--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
ROUTE CHANNEL  -> 01: 201 115. 14 .224 No_date 16:05 13.63 n/a
[RDT= 5.00] out<- 02:211 115. 14 .223 No_date 16:40 13.63 n/a
[L/SIn= 558./ .890/.040]
{Vmax= .432: Dmax= .094}

011: 0005+ - - = - === -=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. -
CALI B NASHYD 03: 202 263. 64 517 No_date 18:00  18.03 .291
[CN= 70.0: N= 1.10]
[ Tp= 1.47:DT= 5.00]
011: 0006+ - - = - === -=-=-=- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
ADD HYD 02: 211 115. 14 .223 No_date 16:40 13.63 n/a
+ 03:202 263. 64 517 No_date 18:00 18.03 n/a
[DT= 5.00] SUME 01:200a 378.78 .740 No_date 18:00 16.69 n/a
011: 0007 === -=-=n=mnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
ROUTE CHANNEL ~ -> 01: 200a 378.78 .740 No_date 18:00 16.69 n/a
[RDT= 5.00] out<- 02:212 378.78 740 No_date 18:05 16.69 n/a

[L/S/n= 255./ .880/.035]
{Vmax= .840: Dmax= .416}
011: 0008--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
ROUTE CHANNEL  -> 02: 212 378.78 .740 No_date 18:05 16.69 n/a
[RDT= 5.00] out<- 01:213 378.78 .740 No_date 18:15 16.69 n/a
[L/SIn= 437./ .500/.035]
{Vmax= .552: Dmax= . 194}

011: 0009+ - <=+ =m=nmmn- 1D NHVD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R. V. -R. C. -
CALI B NASHYD 02: 203 46. 74 101 No_date 18:05 21.93 .354
[ON= 76.0: N= 1.10]
[ Tp= 1.68:DT= 5.00]
011: 0010 === - cmmmnmnn- 1D NHVD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R. V. - R C. -
ADD HYD 01: 213 378.78 740 No_date 18:15 16.69 n/a
+ 02:203 46. 74 .101 No_date 18:05 21.93 n/a
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[DT= 5.00] SUM= 03:200b
011: 0011--------------- | D: NHYD-
ROUTE CHANNEL  -> 03: 200b
[RDT= 5.00] out<- 01:214
[L/SIn= 543./ .520/.035]
{Vmax= .708: Dmax= .271}
011: 0012--------------- | D: NHYD-
CALI B NASHYD 02: 204
[CN= 76.0: N= 1.10]
[Tp= .95:DT= 5.00]
011:0013--------------- | D: NHYD-
CALI B NASHYD 03: 205
[CN= 78.0: N= 3.00]
[Tp= .53:DT= 5.00]
011: 0014--------------- I D: NHYD-
ADD HYD 01: 214
+ 02:204
+ 03:205
[DT= 5.00] SUM= 10:200
011: 0015--------------- I D: NHYD-
CALI B NASHYD 01: 301
[CN= 63.0: N= 1.10]
[ Tp= 1.45: DT= 5.00]
011: 0016--------------- I D: NHYD-
CALI B NASHYD 02: 302
[CN= 64.0: N= 1.10]
[ Tp= 2.11: DT= 5.00]
011: 0017--------------- | D: NHYD-
ADD HYD 01: 301
+ 02:302
[DT= 5.00] SUMF 03:300a
011:0018--------------- | D: NHYD-
ROUTE CHANNEL  -> 03: 300a
[RDT= 5.00] out<- 01:310
[L/S/n= 449./1.620/.040]
{Vmax= .480: Dmax= .081}
011: 0019--------------- | D: NHYD-
CALI B NASHYD 02: 303
[CN= 69.0: N= 1.10]
[ Tp= 1.54: DT= 5. 00]
011: 0020--------------- | D: NHYD-
ADD HYD 01: 310
+ 02:303
[DT= 5.00] SUME 03:300b
011:0021--------------- I D: NHYD-
ROUTE CHANNEL -> 03: 300b
[RDT= 5.00] out<- 01:312
[L/S/n= 423./1.170/.035]
{Vmax= .516: Dmax= . 085}
011: 0022--------------- I D: NHYD-
CALI B NASHYD 02: 304
[CN= 77.0: N= 1.10]
[ Tp= 1.04: DT= 5.00]
011: 0023--------------- I D: NHYD-
ADD HYD 01: 312
+ 02:304
[DT= 5.00] SUM= 03:300c
011:0024----------nn--- | D: NHYD-
ROUTE CHANNEL  -> 03: 300c
[RDT= 5.00] out<- 01:313
[L/S/In= 219./1.280/.035]
{Vmax= .803: Dmax= .221}

24/02/2016

425.52

425.52
425.52

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
29.39 .097 No_date 16:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
10. 89 . 275 No_date 12:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

425. 52 . 841 No_date 18:
29.39 . 097 No_date 16:
10. 89 . 275 No_date 12:

465. 80 .961 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
86. 43 .116 No_date  18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
80. 69 .090 No_date  21:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

86. 43 .116 No_date 18:
80. 69 .090 No_date 21
167. 12 .205 No_date 19

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 205 No_date 19:
. 205 No_date 19:

167. 12
167. 12

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
65. 16 .115 No_date  18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 205 No_date 19:
65. 16 .115 No_date  18:
.319 No_date 19:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 319 No_date 19:
.319 No_date 19:

167.12

232.28

232.28
232.28

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
18.78 .061 No_date  16:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.319 No_date 19:
18.78 .061 No_date  16:
. 377 No_date 18:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 377 No_date 18:
. 377 No_date 18:

232.28

251. 06

251. 06
251. 06

. 841 No_date 18:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:
. 841 No_date 18:
.841 No_date 18:

15 17.27 nl/a
m---RV.-RC. -
15 17.27 nl/a
20 17.27 nla

m---RV.-RC. -
00 21.93 .354

m---RV.-RC. -
15 24.51 . 396

m---RV.-RC. -
20 17.27 nla
00 21.93 nl/a
15 24.51 nl/a
10 17.73 nl/a
m---RV.-RC. -
15 12.39 . 200

m---RV.-RC -
05 13.42 . 217

m---RV.-RC. -
15 12.39 nl/a
05 13.42 nla
00 12.89 nl/a
m---RV.-RC. -
00 12.89 nl/a
10 12.89 nl/a

m---RV.-RC. -
05 16.82 .272

m---RV.-RC. -
10 12.89 nl/a
05 16.82 nl/a
00 13.99 n/a
m---RV.-RC. -
00 13.99 n/a
05 13.99 nl/a

m---RV.-RC -
00 23.06 .372

m---RV.-RC. -
05 13.99 n/a
00 23.06 n/a
30 14.67 nla
m---RV.-RC. -
30 14.67 nla
35 14.67 nla

011: 0025- - - - <<= = - ===~ | D: NHYD-
CALI B NASHYD 02: 305

[ON= 72.0: N= 1.10]
[Tp= .22:DT= 5.00]

Enaineers, Planners & Landscape Architect

------ AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -

2.61 .023 No_date

13: 00 20.45 .330

011: 0026+ -~ - =« == === === | D: NHYD-
ADD HYD 01:313
+ 02:305

[DT= 5.00] SUM= 09: 300

011: 0027 -« -=--nmmemn-- | D: NHYD-

CALI B NASHYD 01: 401
[CN= 68.0: N= 1.10]
[ Tp= 1.66: DT= 5. 00]

011: 0028- -~ - - =< -----=-- | D: NHYD-

CALI B NASHYD 02: 402
[ON= 78.0: N= 1.10]
[Tp= .85:DT= 5.00]

011: 0029- - - - =< -==n-n-- | D: NHYD-

CALI B NASHYD 03: 403
[ON= 70.0: N= 1.10]
[Tp= .27:DT= 5.00]

011: 0030 - - -=-=-=nnm=- | D: NHYD-
ADD HYD 01: 401
+ 02:402
+ 03:403
[DT= 5.00] SUM= 08:400

011: 0031 --=-=-nmnmnmn- | D: NHYD-
ADD HYD 10: 200
+ 09:300

[Dr= 5.00] SUM= 01: CONFL

011: 0032--------------- | D: NHYD-
ADD HYD 10: 200
+ 09:300
+ 08:400

[Dr= 5.00] SUM= 07: CONFL

011: 0033 -« -« -nnnnmn-- | D: NHYD-

CALI B NASHYD 01: 501
[CN= 74.0: N= 1.10]
[Tp= .60:DT= 5.00]

011: 0034 -« - = - -nmmemn-- | D: NHYD-

CALI B NASHYD 02: 502
[CN= 68.0: N= 1.10]
[Tp= .75:DT= 5.00]

011: 0085 - - - =< == - ==~ | D: NHYD-
ADD HYD 01: 501
+ 02:502

[DT= 5.00] SUM= 06: 500

011: 0036 - - - - =< -----=-- | D: NHYD-

ADD HYD 07: CONFL
+ 06:500
[Dr= 5.00] SUM= 05: TOTAL

** END OF RUN : 11

251. 06

253. 67

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
10. 89 . 043 No_date 15:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
2.37 .018 No_date  13:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:

16.78 . 029 No_date 18:
10. 89 . 043 No_date 15:
2.37 . 018 No_date 13:

30. 04 . 084 No_date 14:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:

465. 80 . 961 No_date 18:
253. 67 .385 No_date 18:
719. 47 1.346 No_date 18:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
.961 No_date 18:
. 385 No_date 18:
30. 04 .084 No_date  14:
1.423 No_date 18:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:
62. 65 .264 No_date  14:

465. 80
253. 67

749.51

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
51.84 . 144 No_date  15:

- - - - AREA- - - - QPEAK- TpeakDat e_hh:
62. 65 .264 No_date  14:
51.84 . 144 No_date  15:
.407 No_date  14:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:

114. 49

749. 51 1.423 No_date 18:
114. 49 . 407 No_date 14:
864. 00 1.794 No_date 16:
0]

------ AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
. 377 No_date 18:
2.61 .023 No_date  13:
. 385 No_date 18:
- - - - AREA- - - - QPEAK- TpeakDat e_hh:
16.78 .029 No_date  18:

35 14.67 nla
00 20.45 nl/a
20 14.73 nla
m---RV.-RC. -
15 17.29 . 279

m---RV.-RC -
00 23.97 .387

m---RV.-RC -
00 19.94 .322

m---RV.-RC. -
15 17.29 nl/a
00 23.97 nla
00 19.94 nl/a
00 19.92 nl/a
m---RV.-RC. -
10 17.73 nla
20 14.73 nla
10 16.67 nl/a
m---RV.-RC. -
10 17.73 nla
20 14.73 nla
00 19.92 nl/a
05 16.80 nl/a
m---RV.-RC. -
00  20.00 .323

m---RV.-RC. -
00 15.93 .257

m---RV.-RC. -
00 20.00 n/a
00 15.93 nl/a
05 18.16 n/a
m---RV.-RC. -
05 16.80 n/a
05 18.16 n/a
15 16.98 nl/a

R R R R R R I T T
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

[METOUT= 2 (1=inperial, 2=netric output)] [CN= 78.0: N= 3.00]

[NSTORME 1] [Tp= .53:DT= 5.00]

[NRUN = 12 ] 012: 0014--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
R T ADD HYD 01: 214 425. 52 2.237 No_date 17:00 45.14 n/a
# Project Name: [Kanata North] Proj ect Nunber: [112117] + 02:204 29.39 . 245 No_date 15: 00 54.00 n/a
# Date 16- 09- 2015 + 03:205 10.89 .673 No_date 12:15 58.05 n/a
# Model | er [Kallie Auld] [DT= 5.00] SUME 10: 200 465. 80 2.546 No_date 16:15 46.00 n/a
# Conpany NOVATECH ENG NEERI NG CONSULTANTS LTD 012: 0015--------------- I D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
# License # 5320763 CALI B NASHYD 01: 301 86. 43 . 343 No_date 18: 00 35.99 . 340

B e R e e R

[ON= 63.0: N= 1.10]
[ Tp= 1.45:DT= 5.00]

HERR KRR KR KR KKK KKK KR KKK KKK KR KKK KA KA KA KKK AR KKK F KKK A F AR KRR F KK KA F AR A K

[0 L[y L L L 012: 0016--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
READ STORM CALI B NASHYD 02: 302 80. 69 .254 No_date 21:00 37.84 .358
Fi | ename = STORM 001 [CN= 64.0: N= 1.10]
Comment = City of Cttawa: 100yr-24hr SCS Type Il (60 minute time step [ Tp= 2.11: DT= 5. 00]
[ SDT=60. 00: SDUR= 24. 00: PTOT= 105. 74] 012: 0017----------=----- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
012: 0003--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ADD HYD 01: 301 86.43 .343 No_date 18:00 35.99 n/a
CALI B NASHYD 01: 201 115. 14 . 652 No_date 16: 00 38.51 . 364 + 02:302 80. 69 .254 No_date 21: 00 37.84 nla
[CN= 65.0: N= 1.10] [DT= 5.00] SUM= 03:300a 167.12 .595 No_date 18:05 36.88 nl/a
[Tp= .98:DT= 5.00] 012: 0018--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
012: 0004--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL -> 03: 300a 167.12 .595 No_date 18: 05 36.88 nl/a
ROUTE CHANNEL ~ -> 01:201 115. 14 .652 No_date 16:00 38.51 n/a [RDT= 5.00] out<- 01:310 167.12 .595 No_date 18:20 36.88 n/a
[RDT= 5.00] out<- 02:211 115. 14 .654 No_date 16:05 38.51 n/a [L/SIn= 449./1.620/.040]
[L/S/n= 558./ .890/.040] {Vmax= .694: Dmax= . 145}
{Vmax= .619: Dmax= .174} 012: 0019--------------- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V.-R C. -
012: 0005--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - CALI B NASHYD 02: 303 65. 16 .308 No_date  18:00  44.45 .420
CALI B NASHYD 03: 202 263. 64 1.348 No_date 18:00  46.46 .439 [CN= 69.0: N= 1.10]
[CN= 70.0: N= 1.10] [ Tp= 1.54: DT= 5.00]
[ Tp= 1.47: DT= 5.00] 012: 0020--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
012: 0006--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ADD HYD 01: 310 167.12 .595 No_date 18: 20 36.88 n/a
ADD HYD 02: 211 115. 14 .654 No_date 16:05 38.51 n/a + 02:303 65. 16 .308 No_date 18:00 44.45 nl/a
+ 03:202 263. 64 1.348 No_date 18: 00 46.46 nla [Dr= 5.00] SUM= 03:300b 232.28 . 902 No_date 18: 10 39.01 n/a
[DT= 5.00] SUM= 01:200a 378.78 1.987 No_date 16:25 44.04 nl/a 012: 0021--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. -
012: 0007--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - ROUTE CHANNEL ~ -> 03: 300b 232.28 .902 No_date 18:10 39.01 n/a
ROUTE CHANNEL -> 01: 200a 378.78 1.987 No_date 16: 25 44.04 nla [ RDT= 5.00] out<- 01:312 232.28 . 902 No_date 18: 15 39.01 n/a
[RDT= 5.00] out<- 02:212 378.78 1.987 No_date 16:30 44.04 nl/a [L/S/n= 423./1.170/.035]
[L/S/n= 255./ .880/.035] {Vmax= .779: Dmax= . 158}
{Vmax= 1. 046: Dmax= .581} 012: 0022--------------- I D:NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -
012: 0008--------------- | D: NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh:mm---R V.-R C. - CALI B NASHYD 02: 304 18.78 . 151 No_date 15:15 55.84 .528
ROUTE CHANNEL ~ -> 02: 212 378.78 1.987 No_date 16:30 44.04 nl/a [CN= 77.0: N= 1.10]
[RDT= 5.00] out<- 01:213 378.78 1.987 No_date 16:40 44.04 n/a [ Tp= 1.04: DT= 5. 00]

[L/S/n= 437./ .500/.035] 012: 0023 - =-=n=mammmn- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
{Vmax= .737:Dmax= .318} ADD HYD 01: 312 232.28 .902 No_date 18:15 39.01 n/a

012: 0009+ - - === === =-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - + 02:304 18.78 .151 No_date 15:15 55.84 n/a
CALI B NASHYD 02: 203 46.74 .253 No_date 18:00 54.00 .511 [DT= 5.00] SUME 03:300c 251. 06 1.046 No_date 18:05 40.26 n/a

[CN= 76.0: N= 1.10] 012: 0024 = - === mnmmmmamn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
[ Tp= 1.68: DT= 5.00] ROUTE CHANNEL  -> 03: 300c 251. 06 1.046 No_date 18:05 40.26 n/a
012: 0010 - -=-=-=n=nnm=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. - [RDT= 5.00] out<- 01:313 251. 06 1.047 No_date 18:10 40.26 n/a

ADD HYD 01: 213 378.78  1.987 No_date 16:40 44.04 n/a [L/S/n= 219./1.280/.035]
+ 02:203 46. 74 253 No_date 18:00 54.00 n/a {Vmax= .953: Dmax= .339}
[DT= 5.00] SUM= 03:200b 425.52  2.237 No_date 16:55 45.14 n/a 012: 0025 - <= - mmmmmnn- 1D NHVD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R. V. -R. C. -
012: 0011 ---=--=-==-=-- 1D NHYD- < - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V. -R. C. - CALI B NASHYD 02: 305 2.61 059 No_date 13:00  50.41 .477
ROUTE CHANNEL ~ -> 03: 200b 425.52  2.237 No_date 16:55 45.14 n/a [ON= 72.0: N= 1.10]
[RDT= 5.00] out<- 01:214 425.52  2.237 No_date 17:00 45.14 n/a [Tp= .22:DT= 5.00]

[L/S/n= 543./ .520/.035] 012: 0026+ - === -=-=-=-=- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm---R V. -R C. -
{Vmax= .932: Dnax= . 447} ADD HYD 01: 313 251. 06 1.047 No_date 18:10 40.26 n/a

012: 0012 - - -=-=nnmnmn- 1D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: nm----R V. -R C. - + 02:305 2.61 .059 No_date 13:00 50.41 n/a
CALI B NASHYD 02: 204 29.39 245 No_date  15:00 54.00 .511 [DT= 5.00] SUM= 09: 300 253. 67 1.066 No_date 18:05 40.37 n/a

[CN= 76.0: N= 1.10] 012: 0027--------------- I D NHYD- - - - - - - AREA- - - - QPEAK- TpeakDat e_hh: mm---R V.-R C. -

[Tp= .95:DT= 5.00] CALI B NASHYD 01: 401 16.78 .075 No_date  18:00  44.67 .422
012: 0013- - <= - - -nnn-- 1D NHYD- - - - - AREA: - - - QPEAK- TpeakDat e_hh: mm - --R V. - R C. - [ON= 68.0: N= 1.10]

CALI B NASHYD 03: 205 10. 89 .673 No_date 12:15 58.05 .549 [ Tp= 1.66: DT= 5. 00]
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SWMHYMO OUTPUT FILE (Pre-Development, Event-based) — KN-PRE.sum

012: 0028--------------- 1D
CALI B NASHYD 02:
[CN= 78.0: N= 1.10]
[Tp= .85:DT= 5.00]
012: 0029--------------- 1D
CALI B NASHYD 03:
[CN= 70.0: N= 1.10]
[Tp= .27:DT= 5.00]

012: 0030--------------- 1D
ADD HYD 01:

+ 02:

+ 03:

[DT= 5.00] SUM= 08:

012: 0031--------------- 1D
ADD HYD 10:

+ 09:

[DT= 5.00] SUM= 01:

012: 0032--------------- 1D
ADD HYD 10:

+ 09:

+ 08:

[DT= 5.00] SUM= 07:

012: 0033--------------- 1D
CALI B NASHYD 01:

[ON= 74.0: N= 1.10]
[Tp= .60:DT= 5.00]

012: 0034 -« -=--=-=c-n-- I D:
CALI B NASHYD 02:
[ON= 68.0: N= 1.10]
[Tp= .75:DT= 5.00]

012: 0035--------------- 1D
ADD HYD 01:
+ 02:
[DT= 5.00] SUM= 06:
012: 0036------=--------- 1D
ADD HYD 07
+ 06:
[DT= 5.00] SUM= 05:
FI NI SH

NHYD-
402

NHYD-
403

NHYD-
401
402
403
400
NHYD-
200
300
CONFL
NHYD-
200
300
400
CONFL
NHYD-
501

NHYD-
502

NHYD-
501

10. 89 106 No_date

2.37 . 046 No_date

AREA- - - - QPEAK- TpeakDat e_|
16.78 .075 No_date
10. 89 .106 No_date
2.37 . 046 No_date
30. 04 . 214 No_date

465. 80 2.546 No_date
253. 67 1.066 No_date
719. 47 3.601 No_date

465. 80 2.546 No_date
253. 67 1.066 No_date

30. 04 . 214 No_date
749.51 3.803 No_date

62. 65 . 698 No_date

51.84 .404 No_date

AREA- - - - QPEAK- TpeakDat e_
62. 65 . 698 No_date
51.84 . 404 No_date

114. 49 1.102 No_date

749.51 3.803 No_date
114. 49 1.102 No_date
864. 00 4.829 No_date

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_|

AREA- - - - QPEAK- TpeakDat e_

AREA- - - - QPEAK- TpeakDat e_|

hh:
13:

hh:
18:
14:
13:
14:
hh:
16:
18:
16:
hh:
16:
18:
14:
16:
hh:
14:

hh:
14:

hh:
14:
14:
14:
hh:
16:
14:
15:

AREA- - - - QPEAK- TpeakDate_hh:mm---R V.-R C. -
14:

20 57.39 .543

m---RV.-RC. -
00  48.93 .463

m---RV.-RC. -
00 44.67 nla
20 57.39 n/a
00 48.93 nl/a
00 49.61 nl/a
m---RV.-RC. -
15 46.00 n/a
05 40.37 nla
25 44.01 nla
m---RV.-RC. -
15 46.00 n/a
05 40.37 nla
00 49.61 nl/a
15 44.24 nla
m---RV.-RC. -
00 50.70 .480

m---RV.-RC -
10 42.86 .405

00 50.70 n/a

R R R R R T T O I I

WARNINGS / ERRORS / NOTES

Si nul ation ended on 2015-12-10

at 09:40:13

24/02/2016
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Rainfall Intensity (mm/hr)
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City of Ottawa Rainfall Hyetograph: 4-hour Chicago Storm Distribution

25mm
e 2yr = 33.89mm
e Byr = 45.16mm

e 10yr = 52.56mm

=—25yr = 61.76mm

e 50yr = 68.73Mm

e==100yr = 76.00mm

100yr +20% = 91.20mm

L O
8 N
Q'Q Q-

T T T T T T T T T T T T T T T T T T T T T T

O P P PPN AL PO POOO NS OO PP PEP IO H OLSD
Q'(]/ be Q"?‘ Q'(? \'.Q N- \'r.l' r\'{?‘) \'.b‘ ;\'?3 ‘LQ a9 ,1:1/ q:b ‘l,b‘ ‘1,6) r5.Q - oﬂ’ (5‘)) (5?‘ r5<.° b;.Q

Time (h:mm)




Rainfall Intensity (mm/hr)
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City of Ottawa Rainfall Hyetograph: 12-hour SCS Storm Distribution
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Rainfall Intensity (mm/hr)

City of Ottawa Rainfall Hyetograph: 24-hour SCS Storm Distribution
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KNCDP | Existing Conditions — Storm Drainage, Hydrology & Floodplain Mapping

Appendix B: HEC-RAS Modelling Files

» Shirley’s Brook Existing Conditions: HEC-RAS Schematic
e Shirley’s Brook Existing Conditions: HEC-RAS Output Results
e Shirley’s Brook Existing Conditions: HEC-RAS Output Profile

October 2013
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KANATA NORTH

COMMUNITY DESIGN PLAN

FIGURE NO. H-1

EXISTING CONDITIONS
HEC-RAS MODEL
SCHEMATIC
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HEC-RAS Plan: Existing Con

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 4112.66 100yr-12hrSCS 0.85 89.22 89.45 89.45 89.51 0.026144 1.10 0.77 6.66 1.03
Tributary 3 4112.66 5yr-12hrSCS 0.31 89.22 89.37 89.37 89.41 0.030389 0.89 0.35 4.54 1.03
Tributary 3 4112.66 2yr-12hrSCS 0.16 89.22 89.34 89.34 89.37 0.022941 0.68 0.24 3.76 0.87
Tributary 3 4103.10* 100yr-12hrSCS 0.85 88.98 89.21 89.22 89.28 0.028576 1.16 0.73 5.98 1.05
Tributary 3 4103.10* 5yr-12hrSCS 0.31 88.98 89.13 89.13 89.17 0.028169 0.89 0.35 4.1 0.98
Tributary 3 4103.10* 2yr-12hrSCS 0.16 88.98 89.09 89.09 89.12 0.035797 0.84 0.19 3.05 1.06
Tributary 3 4093.54* 100yr-12hrSCS 0.85 88.74 88.96 88.96 89.02 0.030616 1.16 0.73 5.77 1.04
Tributary 3 4093.54* 5yr-12hrSCS 0.31 88.74 88.88 88.87 88.92 0.024449 0.82 0.37 4.15 0.88
Tributary 3 4093.54* 2yr-12hrSCS 0.16 88.74 88.75 88.83 90.88 14.312870 6.45 0.03 1.52 16.02
Tributary 3 4083.98* 100yr-12hrSCS 0.85 88.49 88.69 88.70 88.77 0.038012 1.23 0.69 5.57 1.12
Tributary 3 4083.98* 5yr-12hrSCS 0.31 88.49 88.61 88.61 88.66 0.038188 0.96 0.32 3.79 1.06
Tributary 3 4083.98* 2yr-12hrSCS 0.16 88.49 88.57 88.58 88.61 0.052730 0.89 0.18 3.07 1.17
Tributary 3 4074.43 100yr-12hrSCS 0.85 88.25 88.39 88.44 88.54 0.087854 1.66 0.51 4.78 1.62
Tributary 3 4074.43 5yr-12hrSCS 0.31 88.25 88.37 88.40 0.022005 0.76 0.41 4.39 0.79
Tributary 3 4074.43 2yr-12hrSCS 0.16 88.25 88.34 88.33 88.36 0.020958 0.61 0.26 3.79 0.74
Tributary 3 4063.93* 100yr-12hrSCS 0.85 88.07 88.27 88.25 88.32 0.022942 1.02 0.83 5.93 0.87
Tributary 3 4063.93* 5yr-12hrSCS 0.31 88.07 88.19 88.22 0.018133 0.70 0.44 4.64 0.72
Tributary 3 4063.93* 2yr-12hrSCS 0.16 88.07 88.16 88.17 0.019682 0.59 0.27 3.97 0.72
Tributary 3 4053.43* 100yr-12hrSCS 0.85 87.89 88.10 88.14 0.018456 0.93 0.91 6.28 0.78
Tributary 3 4053.43* 5yr-12hrSCS 0.31 87.89 88.01 88.03 0.021126 0.73 0.42 4.72 0.77
Tributary 3 4053.43* 2yr-12hrSCS 0.16 87.89 87.97 87.99 0.020924 0.59 0.27 4.1 0.73
Tributary 3 4042.93* 100yr-12hrSCS 0.85 87.71 87.90 87.95 0.021033 0.97 0.88 6.31 0.83
Tributary 3 4042.93* 5yr-12hrSCS 0.31 87.71 87.83 87.85 0.018832 0.69 0.45 4.94 0.73
Tributary 3 4042.93* 2yr-12hrSCS 0.16 87.71 87.79 87.81 0.019800 0.57 0.28 4.31 0.71
Tributary 3 4032.43* 100yr-12hrSCS 0.85 87.54 87.72 87.77 0.021118 0.96 0.88 6.48 0.83
Tributary 3 4032.43* 5yr-12hrSCS 0.31 87.54 87.64 87.67 0.021710 0.71 0.43 5.05 0.78
Tributary 3 4032.43* 2yr-12hrSCS 0.16 87.54 87.61 87.63 0.020979 0.57 0.28 4.47 0.73
Tributary 3 4021.93* 100yr-12hrSCS 0.85 87.36 87.54 87.58 0.018704 0.91 0.93 6.79 0.78
Tributary 3 4021.93* 5yr-12hrSCS 0.31 87.36 87.46 87.49 0.018202 0.66 0.46 5.32 0.72
Tributary 3 4021.93* 2yr-12hrSCS 0.16 87.36 87.43 87.45 0.017510 0.53 0.30 4.72 0.67
Tributary 3 4011.43* 100yr-12hrSCS 0.85 87.18 87.35 87.33 87.40 0.022564 0.96 0.88 6.80 0.85
Tributary 3 4011.43* 5yr-12hrSCS 0.31 87.18 87.28 87.30 0.023661 0.71 0.43 5.37 0.81
Tributary 3 4011.43* 2yr-12hrSCS 0.16 87.18 87.25 87.26 0.023970 0.58 0.28 4.79 0.77




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 4000.94 100yr-12hrSCS 0.85 87.00 87.19 87.15 87.22 0.014115 0.80 1.06 7.48 0.68
Tributary 3 4000.94 5yr-12hrSCS 0.31 87.00 87.11 87.08 87.12 0.016120 0.62 0.50 5.77 0.67
Tributary 3 4000.94 2yr-12hrSCS 0.16 87.00 87.07 87.05 87.09 0.016339 0.50 0.32 5.14 0.64
Tributary 3 3990.29* 100yr-12hrSCS 0.85 86.84 87.04 87.01 87.08 0.013821 0.84 1.01 6.86 0.70
Tributary 3 3990.29* 5yr-12hrSCS 0.31 86.84 86.96 86.94 86.98 0.015391 0.65 0.48 5.15 0.68
Tributary 3 3990.29* 2yr-12hrSCS 0.16 86.84 86.92 86.90 86.93 0.016326 0.54 0.30 4.48 0.67
Tributary 3 3979.64* 100yr-12hrSCS 0.85 86.68 86.90 86.86 86.94 0.014062 0.87 0.97 6.34 0.71
Tributary 3 3979.64* 5yr-12hrSCS 0.31 86.68 86.81 86.78 86.83 0.015565 0.68 0.45 4.55 0.69
Tributary 3 3979.64* 2yr-12hrSCS 0.16 86.68 86.77 86.75 86.78 0.015457 0.56 0.29 3.90 0.66
Tributary 3 3969.00* 100yr-12hrSCS 0.85 86.52 86.77 86.72 86.81 0.013574 0.90 0.95 5.93 0.72
Tributary 3 3969.00* 5yr-12hrSCS 0.31 86.52 86.66 86.63 86.69 0.014332 0.71 0.43 4.02 0.69
Tributary 3 3969.00* 2yr-12hrSCS 0.16 86.52 86.62 86.59 86.64 0.014516 0.60 0.27 3.32 0.66
Tributary 3 3958.35% 100yr-12hrSCS 0.85 86.36 86.64 86.59 86.68 0.013392 0.92 0.92 5.66 0.73
Tributary 3 3958.35% 5yr-12hrSCS 0.31 86.36 86.52 86.49 86.55 0.015057 0.78 0.40 3.46 0.73
Tributary 3 3958.35% 2yr-12hrSCS 0.16 86.36 86.47 86.45 86.49 0.014836 0.65 0.25 2.79 0.70
Tributary 3 3947.71* 100yr-12hrSCS 0.85 86.20 86.52 86.47 86.56 0.012184 0.91 0.93 5.70 0.72
Tributary 3 3947.71* 5yr-12hrSCS 0.31 86.20 86.39 86.36 86.42 0.012835 0.78 0.39 3.12 0.70
Tributary 3 3947.71* 2yr-12hrSCS 0.16 86.20 86.33 86.31 86.36 0.013170 0.69 0.24 2.33 0.69
Tributary 3 3937.06* 100yr-12hrSCS 0.85 86.04 86.40 86.36 86.44 0.012556 0.90 0.94 6.01 0.72
Tributary 3 3937.06* 5yr-12hrSCS 0.31 86.04 86.28 86.23 86.31 0.010178 0.74 0.41 2.98 0.64
Tributary 3 3937.06* 2yr-12hrSCS 0.16 86.04 86.21 86.17 86.24 0.011207 0.68 0.24 2.1 0.64
Tributary 3 3926.42 100yr-12hrSCS 0.85 85.88 86.30 86.25 86.33 0.010856 0.82 1.04 7.08 0.68
Tributary 3 3926.42 5yr-12hrSCS 0.31 85.88 86.19 86.13 86.21 0.010207 0.69 0.45 3.71 0.64
Tributary 3 3926.42 2yr-12hrSCS 0.16 85.88 86.12 86.06 86.14 0.009069 0.65 0.25 2.09 0.60
Tributary 3 3916.75* 100yr-12hrSCS 0.85 85.84 86.20 86.15 86.23 0.009641 0.78 1.08 7.26 0.65
Tributary 3 3916.75* 5yr-12hrSCS 0.31 85.84 86.09 86.04 86.11 0.009932 0.66 0.47 4.14 0.63
Tributary 3 3916.75* 2yr-12hrSCS 0.16 85.84 86.03 85.98 86.05 0.008864 0.60 0.27 2.55 0.58
Tributary 3 3907.08* 100yr-12hrSCS 0.85 85.79 86.14 86.05 86.16 0.005753 0.67 1.27 7.40 0.51
Tributary 3 3907.08* 5yr-12hrSCS 0.31 85.79 86.02 85.96 86.04 0.006657 0.56 0.55 4.74 0.52
Tributary 3 3907.08* 2yr-12hrSCS 0.16 85.79 85.97 85.91 85.98 0.006347 0.48 0.34 3.50 0.49
Tributary 3 3897.42 100yr-12hrSCS 0.85 85.75 86.01 85.99 86.07 0.015202 1.10 0.78 4.85 0.84
Tributary 3 3897.42 5yr-12hrSCS 0.31 85.75 85.91 85.89 85.95 0.013606 0.79 0.39 3.37 0.74




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3897.42 2yr-12hrSCS 0.16 85.75 85.87 85.85 85.89 0.014371 0.67 0.24 2.79 0.72
Tributary 3 3888.47* 100yr-12hrSCS 0.85 85.63 85.88 85.85 85.94 0.016052 1.09 0.78 4.49 0.83
Tributary 3 3888.47* 5yr-12hrSCS 0.31 85.63 85.78 85.76 85.81 0.015314 0.78 0.39 3.61 0.76
Tributary 3 3888.47* 2yr-12hrSCS 0.16 85.63 85.74 85.72 85.76 0.012904 0.60 0.27 3.20 0.66
Tributary 3 3879.53* 100yr-12hrSCS 0.85 85.50 85.74 85.72 85.80 0.015498 1.03 0.83 4.86 0.79
Tributary 3 3879.53* 5yr-12hrSCS 0.31 85.50 85.66 85.63 85.68 0.013744 0.70 0.44 4.21 0.69
Tributary 3 3879.53* 2yr-12hrSCS 0.16 85.50 85.62 85.60 85.63 0.014540 0.58 0.28 3.64 0.68
Tributary 3 3870.59* 100yr-12hrSCS 0.85 85.38 85.61 85.58 85.66 0.015496 0.97 0.88 5.40 0.77
Tributary 3 3870.59* 5yr-12hrSCS 0.31 85.38 85.53 85.50 85.55 0.015720 0.68 0.45 4.79 0.71
Tributary 3 3870.59* 2yr-12hrSCS 0.16 85.38 85.50 85.47 85.51 0.013324 0.53 0.31 4.17 0.63
Tributary 3 3861.65* 100yr-12hrSCS 0.85 85.26 85.50 85.46 85.53 0.011660 0.84 1.01 6.08 0.65
Tributary 3 3861.65* 5yr-12hrSCS 0.31 85.26 85.42 85.38 85.43 0.011458 0.58 0.53 5.48 0.59
Tributary 3 3861.65* 2yr-12hrSCS 0.16 85.26 85.37 85.35 85.39 0.015333 0.52 0.31 4.60 0.65
Tributary 3 3852.71 100yr-12hrSCS 0.85 85.13 85.34 85.33 85.39 0.022376 0.98 0.87 6.46 0.85
Tributary 3 3852.71 5yr-12hrSCS 0.31 85.13 85.28 85.26 85.30 0.017463 0.63 0.49 5.87 0.70
Tributary 3 3852.71 2yr-12hrSCS 0.16 85.13 85.25 85.23 85.26 0.013893 0.48 0.34 5.16 0.60
Tributary 3 3841.15* 100yr-12hrSCS 0.85 84.96 85.13 85.11 85.17 0.023175 0.93 0.91 7.77 0.87
Tributary 3 3841.15* 5yr-12hrSCS 0.31 84.96 85.06 85.06 85.09 0.028216 0.72 0.43 6.18 0.88
Tributary 3 3841.15* 2yr-12hrSCS 0.16 84.96 85.03 85.03 85.05 0.038655 0.66 0.24 5.11 0.97
Tributary 3 3829.60* 100yr-12hrSCS 0.85 84.78 84.93 84.91 84.97 0.020063 0.86 0.99 8.95 0.82
Tributary 3 3829.60* 5yr-12hrSCS 0.31 84.78 84.88 84.86 84.89 0.015009 0.56 0.55 7.48 0.67
Tributary 3 3829.60* 2yr-12hrSCS 0.16 84.78 84.85 84.83 84.86 0.012349 0.43 0.38 6.83 0.58
Tributary 3 3818.05* 100yr-12hrSCS 0.85 84.60 84.73 84.72 84.77 0.021994 0.86 0.98 9.80 0.87
Tributary 3 3818.05* 5yr-12hrSCS 0.31 84.60 84.67 84.67 84.70 0.028893 0.67 0.46 8.14 0.91
Tributary 3 3818.05* 2yr-12hrSCS 0.16 84.60 84.65 84.64 84.67 0.035434 0.58 0.28 7.14 0.94
Tributary 3 3806.50* 100yr-12hrSCS 0.85 84.43 84.54 84.53 84.57 0.019222 0.80 1.06 11.06 0.83
Tributary 3 3806.50* 5yr-12hrSCS 0.31 84.43 84.50 84.48 84.51 0.014145 0.52 0.60 9.71 0.66
Tributary 3 3806.50* 2yr-12hrSCS 0.16 84.43 84.48 84.47 84.49 0.012117 0.39 0.41 9.07 0.58
Tributary 3 3794.95 100yr-12hrSCS 0.85 84.25 84.35 84.35 84.38 0.020636 0.79 1.07 12.73 0.87
Tributary 3 3794.95 5yr-12hrSCS 0.31 84.25 84.30 84.29 84.32 0.032843 0.65 0.47 10.54 0.98
Tributary 3 3794.95 2yr-12hrSCS 0.16 84.25 84.28 84.28 84.30 0.038388 0.54 0.30 9.82 1.00
Tributary 3 3785.62* 100yr-12hrSCS 0.85 83.91 83.99 84.01 84.06 0.061698 1.20 0.71 10.19 1.45




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3785.62* 5yr-12hrSCS 0.31 83.91 83.96 83.96 83.99 0.040029 0.75 0.41 8.78 1.10
Tributary 3 3785.62* 2yr-12hrSCS 0.16 83.91 83.93 83.94 84.01 0.407593 1.25 0.13 717 2.98
Tributary 3 3776.29* 100yr-12hrSCS 0.85 83.56 83.65 83.69 83.76 0.096042 1.46 0.58 8.64 1.80
Tributary 3 3776.29* 5yr-12hrSCS 0.31 83.56 83.63 83.63 83.66 0.032212 0.74 0.42 7.68 1.01
Tributary 3 3776.29* 2yr-12hrSCS 0.16 83.56 83.61 83.61 83.63 0.045897 0.68 0.24 6.39 1.13
Tributary 3 3766.96* 100yr-12hrSCS 0.85 83.22 83.37 83.37 83.41 0.028741 0.96 0.88 9.95 1.03
Tributary 3 3766.96* 5yr-12hrSCS 0.31 83.22 83.30 83.31 83.34 0.038471 0.82 0.38 6.72 1.11
Tributary 3 3766.96* 2yr-12hrSCS 0.16 83.22 83.29 83.29 83.31 0.028085 0.61 0.26 5.74 0.91
Tributary 3 3757.64 100yr-12hrSCS 0.85 82.88 83.04 83.05 83.10 0.043308 1.1 0.76 9.47 1.25
Tributary 3 3757.64 5yr-12hrSCS 0.31 82.88 82.99 83.00 83.02 0.032123 0.77 0.40 6.86 1.02
Tributary 3 3757.64 2yr-12hrSCS 0.16 82.88 82.97 82.97 82.99 0.022813 0.58 0.28 5.75 0.83
Tributary 3 3748.27* 100yr-12hrSCS 0.85 82.62 82.75 82.80 82.92 0.176689 1.86 0.46 7.48 2.40
Tributary 3 3748.27* 5yr-12hrSCS 0.31 82.62 82.75 82.75 82.77 0.025434 0.70 0.44 7.36 0.91
Tributary 3 3748.27* 2yr-12hrSCS 0.16 82.62 82.71 82.71 82.74 0.034292 0.67 0.24 5.43 1.01
Tributary 3 3738.91* 100yr-12hrSCS 0.85 82.37 82.54 82.54 82.58 0.028710 0.93 0.91 10.74 1.02
Tributary 3 3738.91* 5yr-12hrSCS 0.31 82.37 82.44 82.48 82.63 0.383480 1.92 0.16 4.48 3.24
Tributary 3 3738.91* 2yr-12hrSCS 0.16 82.37 82.41 82.46 83.01 2.545334 3.42 0.05 2.30 7.61
Tributary 3 3729.54* 100yr-12hrSCS 0.85 82.11 82.27 82.29 82.32 0.030332 0.95 0.89 10.59 1.05
Tributary 3 3729.54* 5yr-12hrSCS 0.31 82.11 82.22 82.22 82.25 0.037249 0.79 0.39 7.22 1.08
Tributary 3 3729.54* 2yr-12hrSCS 0.16 82.11 82.19 82.19 82.22 0.053851 0.76 0.21 5.50 1.23
Tributary 3 3720.18 100yr-12hrSCS 0.85 81.86 82.06 82.01 82.07 0.006557 0.55 1.56 13.59 0.51
Tributary 3 3720.18 5yr-12hrSCS 0.31 81.86 81.89 81.95 82.55 2.742320 3.60 0.09 4.08 7.93
Tributary 3 3720.18 2yr-12hrSCS 0.16 81.86 81.95 81.92 81.96 0.008447 0.39 0.42 7.29 0.52
Tributary 3 3710.92* 100yr-12hrSCS 0.85 81.74 81.97 82.00 0.011014 0.72 1.18 9.65 0.65
Tributary 3 3710.92* 5yr-12hrSCS 0.31 81.74 81.89 81.85 81.91 0.011998 0.59 0.52 6.03 0.64
Tributary 3 3710.92* 2yr-12hrSCS 0.16 81.74 81.85 81.82 81.86 0.010962 0.49 0.33 4.73 0.59
Tributary 3 3701.66* 100yr-12hrSCS 0.85 81.62 81.83 81.87 0.015726 0.92 0.92 6.48 0.78
Tributary 3 3701.66* 5yr-12hrSCS 0.31 81.62 81.73 81.76 0.019247 0.75 0.41 4.54 0.80
Tributary 3 3701.66* 2yr-12hrSCS 0.16 81.62 81.69 81.72 0.023976 0.67 0.24 3.79 0.84
Tributary 3 3692.41* 100yr-12hrSCS 0.85 81.49 81.69 81.65 81.73 0.014385 0.91 0.93 5.95 0.74
Tributary 3 3692.41* 5yr-12hrSCS 0.31 81.49 81.61 81.58 81.63 0.010567 0.59 0.52 5.07 0.59
Tributary 3 3692.41* 2yr-12hrSCS 0.16 81.49 81.58 81.55 81.59 0.008300 0.44 0.37 4.70 0.50




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3683.15* 100yr-12hrSCS 0.85 81.37 81.53 81.58 0.018528 0.96 0.88 6.09 0.80
Tributary 3 3683.15* 5yr-12hrSCS 0.31 81.37 81.45 81.45 81.48 0.025475 0.73 0.42 5.52 0.85
Tributary 3 3683.15* 2yr-12hrSCS 0.16 81.37 81.42 81.42 81.44 0.042113 0.67 0.24 5.29 1.00
Tributary 3 3673.9 100yr-12hrSCS 0.85 81.25 81.43 81.45 0.009515 0.74 1.15 6.87 0.57
Tributary 3 3673.9 5yr-12hrSCS 0.31 81.25 81.36 81.31 81.37 0.005747 0.43 0.72 6.62 0.42
Tributary 3 3673.9 2yr-12hrSCS 0.16 81.25 81.34 81.29 81.34 0.003915 0.30 0.54 6.52 0.33
Tributary 3 3664.25* 100yr-12hrSCS 0.85 81.25 81.40 81.41 0.002184 0.33 2.57 17.05 0.27
Tributary 3 3664.25* 5yr-12hrSCS 0.31 81.25 81.34 81.34 0.001887 0.21 1.45 16.70 0.23
Tributary 3 3664.25* 2yr-12hrSCS 0.16 81.25 81.31 81.31 0.001536 0.16 1.04 16.57 0.20
Tributary 3 3654.60* 100yr-12hrSCS 0.85 81.25 81.39 81.39 0.001106 0.22 3.80 27.27 0.19
Tributary 3 3654.60* 5yr-12hrSCS 0.31 81.25 81.32 81.32 0.001319 0.16 1.95 26.79 0.19
Tributary 3 3654.60* 2yr-12hrSCS 0.16 81.25 81.30 81.30 0.001219 0.12 1.35 26.63 0.17
Tributary 3 3644.95* 100yr-12hrSCS 0.85 81.25 81.38 81.39 0.000695 0.17 4.96 37.51 0.15
Tributary 3 3644.95* 5yr-12hrSCS 0.31 81.25 81.31 81.31 0.001255 0.14 2.25 36.87 0.18
Tributary 3 3644.95* 2yr-12hrSCS 0.16 81.25 81.29 81.29 0.001427 0.11 1.47 36.67 0.18
Tributary 3 3635.31 100yr-12hrSCS 0.85 81.25 81.38 81.38 0.000486 0.14 6.08 47.80 0.12
Tributary 3 3635.31 5yr-12hrSCS 0.31 81.25 81.27 81.28 0.020361 0.29 1.07 46.60 0.61
Tributary 3 3635.31 2yr-12hrSCS 0.16 81.25 81.28 81.28 0.003602 0.13 1.22 46.64 0.26
Tributary 3 3625.37* 100yr-12hrSCS 0.85 81.19 81.38 81.38 0.000232 0.13 6.73 36.70 0.09
Tributary 3 3625.37* 5yr-12hrSCS 0.31 81.19 81.25 81.25 0.001342 0.14 2.14 35.49 0.19
Tributary 3 3625.37* 2yr-12hrSCS 0.16 81.19 81.21 81.21 0.025479 0.27 0.60 35.06 0.66
Tributary 3 3615.43* 100yr-12hrSCS 0.85 81.12 81.37 81.37 0.000189 0.14 6.12 25.78 0.09
Tributary 3 3615.43* 5yr-12hrSCS 0.31 81.12 81.24 81.24 0.000297 0.11 2.85 24.54 0.10
Tributary 3 3615.43* 2yr-12hrSCS 0.16 81.12 81.19 81.19 0.000745 0.11 1.46 24.03 0.14
Tributary 3 3605.49* 100yr-12hrSCS 0.85 81.06 81.37 81.37 0.000299 0.20 4.20 15.34 0.12
Tributary 3 3605.49* 5yr-12hrSCS 0.31 81.06 81.24 81.24 0.000250 0.13 2.31 13.82 0.10
Tributary 3 3605.49* 2yr-12hrSCS 0.16 81.06 81.18 81.18 0.000262 0.11 1.52 13.26 0.10
Tributary 3 3595.55 100yr-12hrSCS 0.85 81.00 81.31 81.36 0.011564 0.98 0.87 4.74 0.73
Tributary 3 3595.55 5yr-12hrSCS 0.31 81.00 81.20 81.23 0.011156 0.73 0.42 3.52 0.67
Tributary 3 3595.55 2yr-12hrSCS 0.16 81.00 81.15 81.17 0.011646 0.63 0.26 2.81 0.66
Tributary 3 3585.28* 100yr-12hrSCS 0.85 80.90 81.21 81.25 0.010230 0.86 0.99 5.80 0.66
Tributary 3 3585.28* 5yr-12hrSCS 0.31 80.90 81.11 81.13 0.009598 0.65 0.47 4.00 0.61
Tributary 3 3585.28* 2yr-12hrSCS 0.16 80.90 81.06 81.07 0.010131 0.57 0.29 3.13 0.60




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3575.02* 100yr-12hrSCS 0.85 80.80 81.11 81.14 0.010736 0.81 1.05 6.45 0.64
Tributary 3 3575.02* 5yr-12hrSCS 0.31 80.80 81.01 81.03 0.010506 0.63 0.49 4.26 0.60
Tributary 3 3575.02* 2yr-12hrSCS 0.16 80.80 80.95 80.97 0.010787 0.55 0.29 3.25 0.58
Tributary 3 3564.75* 100yr-12hrSCS 0.85 80.71 81.03 80.95 81.05 0.007608 0.67 1.26 7.56 0.53
Tributary 3 3564.75* 5yr-12hrSCS 0.31 80.71 80.92 80.93 0.007346 0.53 0.58 4.94 0.49
Tributary 3 3564.75* 2yr-12hrSCS 0.16 80.71 80.85 80.87 0.009972 0.52 0.31 3.34 0.55
Tributary 3 3554.49 100yr-12hrSCS 0.85 80.61 80.84 80.84 80.91 0.031708 1.12 0.76 6.01 1.00
Tributary 3 3554.49 5yr-12hrSCS 0.31 80.61 80.75 80.75 80.80 0.036339 0.99 0.31 3.29 1.02
Tributary 3 3554.49 2yr-12hrSCS 0.16 80.61 80.74 80.71 80.76 0.012261 0.56 0.29 3.20 0.59
Tributary 3 3548.69* 100yr-12hrSCS 0.85 80.55 80.80 80.66 80.81 0.002276 0.40 2.14 11.16 0.29
Tributary 3 3548.69* 5yr-12hrSCS 0.31 80.55 80.64 80.63 80.65 0.014119 0.52 0.59 7.99 0.61
Tributary 3 3548.69* 2yr-12hrSCS 0.16 80.55 80.59 80.59 80.61 0.060397 0.66 0.25 7.00 1.12
Tributary 3 3542.89 100yr-12hrSCS 0.85 80.50 80.80 80.80 0.000362 0.18 4.67 19.79 0.12
Tributary 3 3542.89 5yr-12hrSCS 0.31 80.50 80.63 80.64 0.000741 0.17 1.84 14.99 0.15
Tributary 3 3542.89 2yr-12hrSCS 0.16 80.50 80.57 80.53 80.58 0.001517 0.17 0.98 13.82 0.20
Tributary 3 3534.04 100yr-12hrSCS 0.85 80.25 80.71 80.68 80.78 0.014838 1.21 0.70 3.26 0.83
Tributary 3 3534.04 5yr-12hrSCS 0.31 80.25 80.58 80.62 0.011863 0.89 0.34 2.13 0.71
Tributary 3 3534.04 2yr-12hrSCS 0.16 80.25 80.52 80.54 0.008215 0.68 0.24 1.67 0.58
Tributary 3 3526.39* 100yr-12hrSCS 0.85 80.20 80.56 80.56 80.65 0.022586 1.32 0.64 3.71 1.01
Tributary 3 3526.39* 5yr-12hrSCS 0.31 80.20 80.46 80.46 80.50 0.019218 0.96 0.32 2.66 0.88
Tributary 3 3526.39* 2yr-12hrSCS 0.16 80.20 80.39 80.39 80.44 0.027365 0.95 0.17 1.85 1.00
Tributary 3 3518.74 100yr-12hrSCS 0.85 80.16 80.49 80.41 80.53 0.006849 0.88 0.96 4.1 0.58
Tributary 3 3518.74 5yr-12hrSCS 0.31 80.16 80.27 80.31 80.42 0.156210 1.72 0.18 3.00 2.25
Tributary 3 3518.74 2yr-12hrSCS 0.16 80.16 80.22 80.28 80.73 1.382297 3.17 0.05 1.76 5.94
Tributary 3 3509.46* 100yr-12hrSCS 0.85 80.09 80.43 80.47 0.006580 0.87 0.98 4.20 0.57
Tributary 3 3509.46* 5yr-12hrSCS 0.31 80.09 80.30 80.25 80.32 0.006867 0.63 0.49 3.51 0.54
Tributary 3 3509.46* 2yr-12hrSCS 0.16 80.09 80.25 80.22 80.26 0.007797 0.52 0.31 3.23 0.54
Tributary 3 3500.18* 100yr-12hrSCS 0.85 80.02 80.37 80.41 0.005881 0.83 1.03 4.35 0.54
Tributary 3 3500.18* 5yr-12hrSCS 0.31 80.02 80.24 80.26 0.006095 0.61 0.51 3.56 0.51
Tributary 3 3500.18* 2yr-12hrSCS 0.16 80.02 80.19 80.20 0.006762 0.50 0.32 3.24 0.51
Tributary 3 3490.90* 100yr-12hrSCS 0.85 79.96 80.33 80.36 0.004671 0.75 1.13 4.62 0.49
Tributary 3 3490.90* 5yr-12hrSCS 0.31 79.96 80.20 80.22 0.003866 0.52 0.60 3.74 0.41




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3490.90* 2yr-12hrSCS 0.16 79.96 80.15 80.16 0.003512 0.41 0.40 3.38 0.38
Tributary 3 3481.62* 100yr-12hrSCS 0.85 79.89 80.30 80.32 0.003193 0.65 1.31 5.07 0.41
Tributary 3 3481.62* 5yr-12hrSCS 0.31 79.89 80.18 80.19 0.001903 0.40 0.77 4.14 0.30
Tributary 3 3481.62* 2yr-12hrSCS 0.16 79.89 80.14 80.14 0.001226 0.28 0.57 3.75 0.23
Tributary 3 3472.34* 100yr-12hrSCS 0.85 79.82 80.28 80.30 0.002075 0.53 1.61 6.13 0.33
Tributary 3 3472.34* 5yr-12hrSCS 0.31 79.82 80.18 80.18 0.000890 0.30 1.02 4.80 0.21
Tributary 3 3472.34* 2yr-12hrSCS 0.16 79.82 80.13 80.13 0.000469 0.20 0.81 4.38 0.15
Tributary 3 3463.06* 100yr-12hrSCS 0.85 79.76 80.27 80.28 0.001155 0.40 2.10 7.77 0.25
Tributary 3 3463.06* 5yr-12hrSCS 0.31 79.76 80.17 80.17 0.000444 0.22 1.39 6.12 0.15
Tributary 3 3463.06* 2yr-12hrSCS 0.16 79.76 80.13 80.13 0.000205 0.14 1.13 5.43 0.10
Tributary 3 3453.78* 100yr-12hrSCS 0.85 79.69 80.27 80.27 0.000646 0.30 2.85 10.77 0.18
Tributary 3 3453.78* 5yr-12hrSCS 0.31 79.69 80.17 80.17 0.000204 0.16 1.94 7.96 0.10
Tributary 3 3453.78* 2yr-12hrSCS 0.16 79.69 80.13 80.13 0.000091 0.10 1.62 7.23 0.07
Tributary 3 3444.51 100yr-12hrSCS 0.85 79.62 80.27 80.27 0.000296 0.20 4.25 16.41 0.12
Tributary 3 3444.51 5yr-12hrSCS 0.31 79.62 80.17 80.17 0.000101 0.11 2.85 12.27 0.07
Tributary 3 3444.51 2yr-12hrSCS 0.16 79.62 80.13 80.13 0.000042 0.07 2.36 10.53 0.05
Tributary 3 3435.9* 100yr-12hrSCS 0.85 79.81 80.26 80.27 0.000682 0.27 3.12 14.16 0.18
Tributary 3 3435.9* 5yr-12hrSCS 0.31 79.81 80.17 80.17 0.000280 0.16 1.96 10.36 0.12
Tributary 3 3435.9* 2yr-12hrSCS 0.16 79.81 80.13 80.13 0.000135 0.10 1.56 8.91 0.08
Tributary 3 3427.29 100yr-12hrSCS 0.85 80.00 80.24 80.25 0.003487 0.49 1.73 11.07 0.39
Tributary 3 3427.29 5yr-12hrSCS 0.31 80.00 80.16 80.16 0.002596 0.34 0.91 8.18 0.32
Tributary 3 3427.29 2yr-12hrSCS 0.16 80.00 80.12 80.12 0.002029 0.26 0.63 7.09 0.27
Tributary 3 3419.8* 100yr-12hrSCS 0.85 80.00 80.22 80.23 0.003077 0.45 1.88 12.37 0.37
Tributary 3 3419.8* 5yr-12hrSCS 0.31 80.00 80.14 80.14 0.002281 0.30 1.01 9.57 0.30
Tributary 3 3419.8* 2yr-12hrSCS 0.16 80.00 80.11 80.11 0.001711 0.23 0.71 8.49 0.25
Tributary 3 3412.31* 100yr-12hrSCS 0.85 80.00 80.20 80.21 0.002989 0.43 1.97 13.69 0.36
Tributary 3 3412.31* 5yr-12hrSCS 0.31 80.00 80.12 80.13 0.002262 0.29 1.07 10.91 0.29
Tributary 3 3412.31* 2yr-12hrSCS 0.16 80.00 80.09 80.10 0.001639 0.21 0.77 9.87 0.24
Tributary 3 3404.82* 100yr-12hrSCS 0.85 80.00 80.17 80.18 0.003265 0.43 1.99 14.91 0.37
Tributary 3 3404.82* 5yr-12hrSCS 0.31 80.00 80.10 80.11 0.002734 0.29 1.05 12.13 0.32
Tributary 3 3404.82* 2yr-12hrSCS 0.16 80.00 80.08 80.09 0.001698 0.20 0.80 11.27 0.24
Tributary 3 3397.33 100yr-12hrSCS 0.85 80.00 80.09 80.08 80.12 0.028294 0.85 0.99 13.26 1.00




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3397.33 5yr-12hrSCS 0.31 80.00 80.07 80.08 0.008407 0.41 0.76 12.47 0.52
Tributary 3 3397.33 2yr-12hrSCS 0.16 80.00 80.04 80.05 0.022537 0.44 0.37 11.02 0.78
Tributary 3 3387.68* 100yr-12hrSCS 0.85 79.85 80.03 80.04 0.003940 0.49 1.72 11.86 0.41
Tributary 3 3387.68* 5yr-12hrSCS 0.31 79.85 79.90 79.90 79.93 0.032680 0.70 0.44 8.91 1.00
Tributary 3 3387.68* 2yr-12hrSCS 0.16 79.85 79.90 79.91 0.010949 0.39 0.42 8.84 0.57
Tributary 3 3378.03* 100yr-12hrSCS 0.85 79.70 80.02 80.02 0.000864 0.32 2.63 10.96 0.21
Tributary 3 3378.03* 5yr-12hrSCS 0.31 79.70 79.81 79.76 79.82 0.005119 0.43 0.72 7.51 0.44
Tributary 3 3378.03* 2yr-12hrSCS 0.16 79.70 79.75 79.75 79.76 0.025353 0.57 0.29 6.53 0.86
Tributary 3 3368.39* 100yr-12hrSCS 0.85 79.55 80.01 80.02 0.000433 0.28 3.06 9.51 0.16
Tributary 3 3368.39* 5yr-12hrSCS 0.31 79.55 79.80 79.80 0.000554 0.23 1.35 6.81 0.16
Tributary 3 3368.39* 2yr-12hrSCS 0.16 79.55 79.71 79.60 79.71 0.000816 0.21 0.77 5.76 0.19
Tributary 3 3358.74* 100yr-12hrSCS 0.85 79.40 80.01 80.01 0.000391 0.29 2.91 7.72 0.15
Tributary 3 3358.74* 5yr-12hrSCS 0.31 79.40 79.80 79.80 0.000286 0.20 1.52 5.55 0.12
Tributary 3 3358.74* 2yr-12hrSCS 0.16 79.40 79.70 79.71 0.000225 0.15 1.05 4.74 0.11
Tributary 3 3349.1 100yr-12hrSCS 0.85 79.25 80.00 80.01 0.000750 0.40 2.14 5.70 0.21
Tributary 3 3349.1 5yr-12hrSCS 0.31 79.25 79.79 79.80 0.000499 0.27 1.14 3.98 0.16
Tributary 3 3349.1 2yr-12hrSCS 0.16 79.25 79.70 79.70 0.000336 0.20 0.81 3.30 0.13
Tributary 3 3342.86* 100yr-12hrSCS 0.85 79.33 79.98 80.00 0.001742 0.53 1.61 5.27 0.31
Tributary 3 3342.86* 5yr-12hrSCS 0.31 79.33 79.78 79.79 0.001420 0.40 0.76 3.18 0.26
Tributary 3 3342.86* 2yr-12hrSCS 0.16 79.33 79.69 79.70 0.001171 0.32 0.51 2.60 0.23
Tributary 3 3336.63 100yr-12hrSCS 0.85 79.40 79.84 79.84 79.96 0.021047 1.55 0.55 2.23 1.00
Tributary 3 3336.63 5yr-12hrSCS 0.31 79.40 79.68 79.68 79.76 0.024023 1.24 0.25 1.59 1.00
Tributary 3 3336.63 2yr-12hrSCS 0.16 79.40 79.62 79.62 79.67 0.026265 1.06 0.15 1.31 1.00
Tributary 3 3327.51* 100yr-12hrSCS 0.85 79.24 79.56 79.60 79.72 0.033127 1.77 0.48 2.26 1.23
Tributary 3 3327.51* 5yr-12hrSCS 0.31 79.24 79.44 79.45 79.53 0.030754 1.31 0.23 1.65 1.11
Tributary 3 3327.51* 2yr-12hrSCS 0.16 79.24 79.39 79.40 79.44 0.026511 1.05 0.15 1.38 1.00
Tributary 3 3318.4* 100yr-12hrSCS 0.85 79.07 79.36 79.37 79.48 0.022907 1.51 0.56 2.55 1.03
Tributary 3 3318.4* 5yr-12hrSCS 0.31 79.07 79.21 79.23 79.31 0.042281 1.37 0.22 1.91 1.28
Tributary 3 3318.4* 2yr-12hrSCS 0.16 79.07 79.16 79.18 79.24 0.071526 1.31 0.12 1.68 1.55
Tributary 3 3309.28* 100yr-12hrSCS 0.85 78.91 79.14 79.15 79.26 0.028365 1.54 0.55 2.88 1.13
Tributary 3 3309.28* 5yr-12hrSCS 0.31 78.91 78.95 79.04 79.61 1.216703 3.60 0.09 2.20 5.81
Tributary 3 3309.28* 2yr-12hrSCS 0.16 78.91 79.01 78.99 79.04 0.016029 0.73 0.22 2.40 0.76




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Tributary 3 3300.17 100yr-12hrSCS 0.85 78.75 78.94 78.96 79.05 0.031713 1.50 0.56 3.36 1.17
Tributary 3 3300.17 5yr-12hrSCS 0.31 78.75 78.85 78.87 78.91 0.030091 1.03 0.30 3.07 1.05
Tributary 3 3300.17 2yr-12hrSCS 0.16 78.75 78.82 78.82 78.85 0.030444 0.81 0.20 2.97 1.00
Tributary 3 3291.61* 100yr-12hrSCS 0.85 78.38 78.55 78.59 78.71 0.048266 1.79 0.47 3.03 1.44
Tributary 3 3291.61* 5yr-12hrSCS 0.31 78.38 78.47 78.49 78.55 0.056382 1.30 0.24 2.75 1.42
Tributary 3 3291.61* 2yr-12hrSCS 0.16 78.38 78.44 78.45 78.49 0.060384 1.05 0.15 2.65 1.38
Tributary 3 3283.05 100yr-12hrSCS 0.85 78.00 78.20 78.23 78.34 0.037158 1.65 0.51 3.03 1.28
Tributary 3 3283.05 5yr-12hrSCS 0.31 78.00 78.11 78.13 78.18 0.033192 1.13 0.27 2.65 1.12
Tributary 3 3283.05 2yr-12hrSCS 0.16 78.00 78.07 78.08 78.12 0.059117 1.08 0.15 244 1.38
Tributary 3 3277.27* 100yr-12hrSCS 0.85 77.87 78.07 78.08 78.17 0.026561 1.40 0.61 3.62 1.09
Tributary 3 3277.27* 5yr-12hrSCS 0.31 77.87 77.92 77.98 78.21 0.413607 2.37 0.13 2.79 3.50
Tributary 3 3277.27* 2yr-12hrSCS 0.16 77.87 77.94 77.94 77.98 0.040926 0.90 0.18 2.88 1.15
Tributary 3 3271.49 100yr-12hrSCS 0.99 77.75 78.00 77.96 78.06 0.011384 1.05 0.94 4.58 0.74
Tributary 3 3271.49 5yr-12hrSCS 0.37 77.75 77.89 77.86 77.92 0.012931 0.79 0.46 3.82 0.72
Tributary 3 3271.49 2yr-12hrSCS 0.20 77.75 77.81 77.84 77.87 0.077486 1.12 0.17 3.26 1.55
Tributary 3 3261.21* 100yr-12hrSCS 0.99 77.64 77.92 77.97 0.008583 0.96 1.03 4.60 0.65
Tributary 3 3261.21* 5yr-12hrSCS 0.37 77.64 77.81 77.83 0.007481 0.67 0.55 3.80 0.56
Tributary 3 3261.21* 2yr-12hrSCS 0.20 77.64 77.76 77.72 77.77 0.006391 0.52 0.38 3.47 0.50
Tributary 3 3250.94* 100yr-12hrSCS 0.99 77.52 77.75 77.75 77.85 0.021710 1.34 0.74 4.03 1.00
Tributary 3 3250.94* 5yr-12hrSCS 0.37 77.52 77.65 77.65 77.70 0.025775 1.04 0.35 3.22 1.00
Tributary 3 3250.94* 2yr-12hrSCS 0.20 77.52 77.60 77.60 77.65 0.036489 0.94 0.21 2.86 1.12
Tributary 3 3246.09 Culvert

Tributary 3 3209.85* 100yr-12hrSCS 0.99 77.07 77.41 77.46 0.010720 1.06 0.93 4.22 0.72
Tributary 3 3209.85* 5yr-12hrSCS 0.37 77.07 77.27 77.30 0.011008 0.84 0.43 2.82 0.68
Tributary 3 3209.85* 2yr-12hrSCS 0.20 77.07 77.20 77.23 0.010928 0.71 0.27 2.28 0.66
Tributary 3 3199.58* 100yr-12hrSCS 0.99 76.95 77.31 77.37 0.010728 1.06 0.93 4.22 0.72
Tributary 3 3199.58* 5yr-12hrSCS 0.37 76.95 7717 77.20 0.011044 0.85 0.43 2.71 0.69
Tributary 3 3199.58* 2yr-12hrSCS 0.20 76.95 77.10 77.12 0.010783 0.73 0.27 212 0.65
Tributary 3 3189.31* 100yr-12hrSCS 0.99 76.84 77.21 77.27 0.010700 1.05 0.94 4.25 0.72
Tributary 3 3189.31* 5yr-12hrSCS 0.37 76.84 77.07 77.10 0.010966 0.86 0.42 2.61 0.68
Tributary 3 3189.31* 2yr-12hrSCS 0.20 76.84 76.99 77.02 0.011678 0.76 0.26 2.00 0.68
Tributary 3 3179.04* 100yr-12hrSCS 0.99 76.73 77.12 7717 0.010301 1.03 0.96 4.37 0.70




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3179.04* 5yr-12hrSCS 0.37 76.73 76.97 77.01 0.010687 0.87 0.42 2.54 0.68
Tributary 3 3179.04* 2yr-12hrSCS 0.20 76.73 76.88 76.92 0.012371 0.79 0.25 1.89 0.70
Tributary 3 3168.77* 100yr-12hrSCS 0.99 76.61 77.04 77.09 0.008523 0.94 1.05 4.73 0.64
Tributary 3 3168.77* 5yr-12hrSCS 0.37 76.61 76.88 76.92 0.008943 0.80 0.46 2.69 0.62
Tributary 3 3168.77* 2yr-12hrSCS 0.20 76.61 76.80 76.82 0.008930 0.72 0.27 1.87 0.60
Tributary 3 3158.5 100yr-12hrSCS 0.99 76.50 76.87 76.87 76.96 0.022807 1.33 0.74 4.1 1.01
Tributary 3 3158.5 5yr-12hrSCS 0.37 76.50 76.72 76.71 76.79 0.021940 1.20 0.31 1.88 0.95
Tributary 3 3158.5 2yr-12hrSCS 0.20 76.50 76.66 76.65 76.71 0.021562 0.99 0.20 1.61 0.91
Tributary 3 3150.03* 100yr-12hrSCS 0.99 76.31 76.67 76.67 76.77 0.025833 1.41 0.70 3.97 1.07
Tributary 3 3150.03* 5yr-12hrSCS 0.37 76.31 76.52 76.52 76.60 0.024159 1.24 0.30 1.88 1.00
Tributary 3 3150.03* 2yr-12hrSCS 0.20 76.31 76.46 76.46 76.51 0.025588 1.05 0.19 1.58 0.98
Tributary 3 3141.57* 100yr-12hrSCS 0.99 76.13 76.48 76.49 76.58 0.026202 1.41 0.70 4.01 1.08
Tributary 3 3141.57* 5yr-12hrSCS 0.37 76.13 76.34 76.33 76.41 0.022915 1.19 0.31 2.01 0.97
Tributary 3 3141.57* 2yr-12hrSCS 0.20 76.13 76.28 76.27 76.32 0.020882 0.98 0.20 1.63 0.90
Tributary 3 3133.10* 100yr-12hrSCS 0.99 75.94 76.28 76.30 76.39 0.027826 1.42 0.69 4.11 1.11
Tributary 3 3133.10* 5yr-12hrSCS 0.37 75.94 76.14 76.14 76.22 0.023935 1.23 0.30 1.95 1.00
Tributary 3 3133.10* 2yr-12hrSCS 0.20 75.94 76.08 76.08 76.13 0.026180 1.06 0.18 1.62 1.00
Tributary 3 3124.64 100yr-12hrSCS 0.99 75.75 76.15 76.12 76.21 0.015108 1.07 0.92 5.32 0.82
Tributary 3 3124.64 5yr-12hrSCS 0.37 75.75 75.99 75.95 76.04 0.012128 1.00 0.37 1.91 0.73
Tributary 3 3124.64 2yr-12hrSCS 0.20 75.75 75.85 75.88 75.97 0.078747 1.54 0.13 1.44 1.66
Tributary 3 3115.64* 100yr-12hrSCS 0.99 75.67 76.03 76.08 0.012572 0.98 1.00 5.77 0.75
Tributary 3 3115.64* 5yr-12hrSCS 0.37 75.67 75.90 75.94 0.011063 0.83 0.44 2.96 0.68
Tributary 3 3115.64* 2yr-12hrSCS 0.20 75.67 75.83 75.79 75.86 0.010193 0.71 0.27 2.15 0.64
Tributary 3 3106.64* 100yr-12hrSCS 0.99 75.58 75.92 75.97 0.011322 0.92 1.08 6.42 0.71
Tributary 3 3106.64* 5yr-12hrSCS 0.37 75.58 75.81 75.84 0.010363 0.74 0.50 3.83 0.65
Tributary 3 3106.64* 2yr-12hrSCS 0.20 75.58 75.74 75.76 0.010344 0.69 0.28 2.41 0.64
Tributary 3 3097.65* 100yr-12hrSCS 0.99 75.50 75.83 75.87 0.010162 0.85 1.17 7.26 0.67
Tributary 3 3097.65* 5yr-12hrSCS 0.37 75.50 75.72 75.75 0.010008 0.69 0.53 4.35 0.64
Tributary 3 3097.65* 2yr-12hrSCS 0.20 75.50 75.65 75.67 0.009830 0.69 0.28 2.33 0.63
Tributary 3 3088.65* 100yr-12hrSCS 0.99 75.42 75.74 75.77 0.009708 0.79 1.24 8.22 0.65
Tributary 3 3088.65* 5yr-12hrSCS 0.37 75.42 75.62 75.65 0.011671 0.77 0.48 3.81 0.69
Tributary 3 3088.65* 2yr-12hrSCS 0.20 75.42 75.56 75.58 0.010162 0.66 0.29 2.61 0.63




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 3 3079.65* 100yr-12hrSCS 0.99 75.33 75.67 75.70 0.007582 0.68 1.46 10.20 0.57
Tributary 3 3079.65* 5yr-12hrSCS 0.37 75.33 75.53 75.56 0.008807 0.75 0.49 3.21 0.62
Tributary 3 3079.65* 2yr-12hrSCS 0.20 75.33 75.47 75.49 0.009351 0.64 0.31 2.74 0.61
Tributary 3 3070.66 100yr-12hrSCS 0.99 75.25 75.55 75.54 75.59 0.019745 0.91 1.09 10.05 0.88
Tributary 3 3070.66 5yr-12hrSCS 0.37 75.25 75.41 75.45 0.014681 0.91 0.40 2.91 0.78
Tributary 3 3070.66 2yr-12hrSCS 0.20 75.25 75.37 75.39 0.012655 0.70 0.28 2.67 0.70
Tributary 3 3062.05* 100yr-12hrSCS 0.99 75.15 75.41 75.45 0.015610 0.84 1.18 10.38 0.79
Tributary 3 3062.05* 5yr-12hrSCS 0.37 75.15 75.30 75.33 0.013644 0.78 0.47 4.19 0.74
Tributary 3 3062.05* 2yr-12hrSCS 0.20 75.15 75.26 75.28 0.013839 0.65 0.30 3.55 0.71
Tributary 3 3053.45% 100yr-12hrSCS 0.99 75.05 75.29 75.26 75.32 0.014136 0.78 1.26 11.29 0.75
Tributary 3 3053.45% 5yr-12hrSCS 0.37 75.05 75.20 75.22 0.011346 0.66 0.55 5.43 0.66
Tributary 3 3053.45* 2yr-12hrSCS 0.20 75.05 75.16 75.18 0.010613 0.54 0.36 4.54 0.61
Tributary 3 3044.84* 100yr-12hrSCS 0.99 74.95 75.15 75.19 0.017254 0.82 1.20 11.72 0.82
Tributary 3 3044.84* 5yr-12hrSCS 0.37 74.95 75.08 75.11 0.014124 0.66 0.55 6.46 0.72
Tributary 3 3044.84* 2yr-12hrSCS 0.20 74.95 75.05 75.06 0.015738 0.58 0.33 5.06 0.73
Tributary 3 3036.24* 100yr-12hrSCS 0.99 74.85 75.06 75.02 75.08 0.009601 0.64 1.54 13.99 0.62
Tributary 3 3036.24* 5yr-12hrSCS 0.37 74.85 74.98 75.00 0.011650 0.55 0.67 8.87 0.64
Tributary 3 3036.24* 2yr-12hrSCS 0.20 74.85 74.96 74.97 0.008221 0.42 0.46 7.01 0.53
Tributary 3 3027.64 100yr-12hrSCS 0.99 74.75 74.90 74.90 74.95 0.026587 0.91 1.08 12.54 0.99
Tributary 3 3027.64 5yr-12hrSCS 0.37 74.75 74.86 74.88 0.018306 0.62 0.59 9.25 0.78
Tributary 3 3027.64 2yr-12hrSCS 0.20 74.75 74.82 74.82 74.84 0.033597 0.67 0.29 6.43 1.00
Tributary 3 3020.29* 100yr-12hrSCS 0.99 74.55 74.86 74.88 0.004079 0.56 1.76 10.36 0.43
Tributary 3 3020.29* 5yr-12hrSCS 0.37 74.55 74.67 74.67 74.71 0.029508 0.92 0.40 4.89 1.03
Tributary 3 3020.29* 2yr-12hrSCS 0.20 74.55 74.65 74.66 74.67 0.018305 0.64 0.30 4.43 0.79
Tributary 3 3012.94* 100yr-12hrSCS 0.99 74.35 74.85 74.86 0.001338 0.40 2.45 10.22 0.26
Tributary 3 3012.94* 5yr-12hrSCS 0.37 74.35 74.63 74.50 74.64 0.001787 0.39 0.95 5.19 0.29
Tributary 3 3012.94* 2yr-12hrSCS 0.20 74.35 74.54 74.45 74.55 0.002651 0.37 0.52 4.09 0.33
Tributary 3 3005.6 100yr-12hrSCS 1.01 74.15 74.84 74.85 0.000924 0.36 2.83 10.56 0.22
Tributary 3 3005.6 5yr-12hrSCS 0.38 74.15 74.63 74.63 0.000486 0.27 1.38 4.79 0.16
Tributary 3 3005.6 2yr-12hrSCS 0.20 74.15 74.54 74.54 0.000352 0.20 0.98 4.12 0.13
Tributary 2 2310.70 100yr-12hrSCS 1.90 88.99 89.10 89.06 89.10 0.006464 0.43 4.37 46.94 0.45
Tributary 2 2310.70 5yr-12hrSCS 0.72 88.99 89.05 89.03 89.05 0.010302 0.35 2.09 45.04 0.51
Tributary 2 2310.70 2yr-12hrSCS 0.40 88.99 89.03 89.01 89.03 0.013648 0.30 1.33 44.28 0.55




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 2305.00 100yr-12hrSCS 1.90 88.88 89.00 88.99 89.03 0.026566 0.79 2.41 30.49 0.90
Tributary 2 2305.00 5yr-12hrSCS 0.72 88.88 88.97 88.98 0.016998 0.49 1.47 27.33 0.67
Tributary 2 2305.00 2yr-12hrSCS 0.40 88.88 88.95 88.96 0.012552 0.36 1.10 25.93 0.56
Tributary 2 2295.00 100yr-12hrSCS 1.90 88.68 88.85 88.88 0.010821 0.67 2.82 23.11 0.62
Tributary 2 2295.00 5yr-12hrSCS 0.72 88.68 88.77 88.79 0.022748 0.63 1.14 17.99 0.80
Tributary 2 2295.00 2yr-12hrSCS 0.40 88.68 88.74 88.74 88.76 0.033900 0.58 0.68 16.22 0.91
Tributary 2 2285.00 100yr-12hrSCS 1.90 88.50 88.78 88.80 0.005886 0.60 3.15 19.39 0.48
Tributary 2 2285.00 5yr-12hrSCS 0.72 88.50 88.68 88.69 0.005927 0.48 1.51 13.18 0.45
Tributary 2 2285.00 2yr-12hrSCS 0.40 88.50 88.63 88.64 0.006095 0.41 0.96 10.58 0.44
Tributary 2 2275.00 100yr-12hrSCS 1.90 88.43 88.70 88.72 0.009267 0.75 2.55 15.94 0.60
Tributary 2 2275.00 5yr-12hrSCS 0.72 88.43 88.60 88.62 0.008835 0.57 1.28 11.68 0.55
Tributary 2 2275.00 2yr-12hrSCS 0.40 88.43 88.56 88.57 0.009342 0.49 0.81 9.72 0.54
Tributary 2 2265.00 100yr-12hrSCS 1.90 88.31 88.57 88.61 0.013689 0.99 2.20 18.55 0.74
Tributary 2 2265.00 5yr-12hrSCS 0.72 88.31 88.50 88.52 0.011902 0.67 1.10 12.10 0.64
Tributary 2 2265.00 2yr-12hrSCS 0.40 88.31 88.46 88.47 0.009940 0.53 0.74 8.10 0.56
Tributary 2 2255.00 100yr-12hrSCS 1.90 88.20 88.47 88.49 0.009152 0.69 2.73 18.87 0.58
Tributary 2 2255.00 5yr-12hrSCS 0.72 88.20 88.39 88.40 0.010971 0.54 1.34 15.40 0.59
Tributary 2 2255.00 2yr-12hrSCS 0.40 88.20 88.35 88.36 0.012179 0.48 0.82 12.18 0.59
Tributary 2 2245.00 100yr-12hrSCS 1.90 88.08 88.33 88.37 0.013578 0.94 2.13 15.75 0.73
Tributary 2 2245.00 5yr-12hrSCS 0.72 88.08 88.25 88.28 0.014809 0.66 1.09 11.63 0.69
Tributary 2 2245.00 2yr-12hrSCS 0.40 88.08 88.22 88.19 88.24 0.011820 0.52 0.76 9.76 0.60
Tributary 2 2235.00 100yr-12hrSCS 1.90 87.94 88.19 88.24 0.012634 0.99 2.05 13.66 0.72
Tributary 2 2235.00 5yr-12hrSCS 0.72 87.94 88.11 88.13 0.013785 0.71 1.02 9.72 0.68
Tributary 2 2235.00 2yr-12hrSCS 0.40 87.94 88.06 88.08 0.020716 0.68 0.58 7.53 0.78
Tributary 2 2225.00 100yr-12hrSCS 1.90 87.77 88.09 88.13 0.009434 1.00 2.50 21.26 0.64
Tributary 2 2225.00 5yr-12hrSCS 0.72 87.77 87.99 88.02 0.009449 0.73 0.98 6.22 0.59
Tributary 2 2225.00 2yr-12hrSCS 0.40 87.77 87.94 87.96 0.008159 0.59 0.67 5.27 0.53
Tributary 2 2215.00 100yr-12hrSCS 1.90 87.59 87.92 87.91 87.99 0.021553 1.15 1.65 10.15 0.91
Tributary 2 2215.00 5yr-12hrSCS 0.72 87.59 87.81 87.81 87.86 0.030622 1.01 0.71 6.86 1.00
Tributary 2 2215.00 2yr-12hrSCS 0.40 87.59 87.77 87.77 87.81 0.033571 0.86 0.46 5.99 0.99
Tributary 2 2205.00 100yr-12hrSCS 1.90 87.50 87.85 87.88 0.005563 0.75 2.53 10.70 0.49
Tributary 2 2205.00 5yr-12hrSCS 0.72 87.50 87.74 87.63 87.75 0.003163 0.48 1.52 8.26 0.35




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 2205.00 2yr-12hrSCS 0.40 87.50 87.69 87.59 87.70 0.002345 0.36 1.1 7.40 0.30
Tributary 2 2195.00 100yr-12hrSCS 1.90 87.50 87.83 87.84 0.002490 0.44 4.36 22.77 0.32
Tributary 2 2195.00 5yr-12hrSCS 0.72 87.50 87.72 87.73 0.002201 0.32 2.23 16.51 0.28
Tributary 2 2195.00 2yr-12hrSCS 0.40 87.50 87.67 87.67 0.002049 0.27 1.47 13.61 0.26
Tributary 2 2185.00 100yr-12hrSCS 1.90 87.50 87.79 87.81 0.003868 0.54 3.52 18.64 0.40
Tributary 2 2185.00 5yr-12hrSCS 0.72 87.50 87.69 87.70 0.002986 0.38 1.90 14.00 0.33
Tributary 2 2185.00 2yr-12hrSCS 0.40 87.50 87.65 87.65 0.002483 0.30 1.32 12.06 0.29
Tributary 2 2175.00 100yr-12hrSCS 1.90 87.50 87.74 87.76 0.005737 0.62 3.06 17.56 0.48
Tributary 2 2175.00 5yr-12hrSCS 0.72 87.50 87.65 87.66 0.004635 0.43 1.66 13.90 0.40
Tributary 2 2175.00 2yr-12hrSCS 0.40 87.50 87.62 87.62 0.003818 0.34 1.17 12.38 0.35
Tributary 2 2165.00 100yr-12hrSCS 1.90 87.45 87.63 87.67 0.015879 0.84 2.25 17.47 0.75
Tributary 2 2165.00 5yr-12hrSCS 0.72 87.45 87.57 87.59 0.013009 0.58 1.25 14.89 0.63
Tributary 2 2165.00 2yr-12hrSCS 0.40 87.45 87.55 87.56 0.010642 0.44 0.90 13.83 0.55
Tributary 2 2155.00 100yr-12hrSCS 1.90 87.25 87.45 87.49 0.021501 0.90 2.10 18.52 0.86
Tributary 2 2155.00 5yr-12hrSCS 0.72 87.25 87.38 87.38 87.41 0.027408 0.72 1.00 14.70 0.89
Tributary 2 2155.00 2yr-12hrSCS 0.40 87.25 87.35 87.35 87.38 0.043230 0.71 0.56 12.12 1.05
Tributary 2 2145.00 100yr-12hrSCS 1.90 87.06 87.38 87.40 0.004536 0.57 3.30 17.88 0.43
Tributary 2 2145.00 5yr-12hrSCS 0.72 87.06 87.12 87.21 87.86 1.727271 3.81 0.19 5.17 6.36
Tributary 2 2145.00 2yr-12hrSCS 0.40 87.06 87.22 87.17 87.23 0.005933 0.41 0.96 10.53 0.43
Tributary 2 2135.00 100yr-12hrSCS 1.90 87.00 87.35 87.36 0.002798 0.51 3.74 16.97 0.35
Tributary 2 2135.00 5yr-12hrSCS 0.72 87.00 87.25 87.11 87.26 0.001566 0.32 2.26 13.22 0.25
Tributary 2 2135.00 2yr-12hrSCS 0.40 87.00 87.20 87.20 0.001190 0.24 1.62 11.58 0.21
Tributary 2 2125.00 100yr-12hrSCS 1.90 87.00 87.32 87.33 0.003411 0.48 3.94 22.51 0.37
Tributary 2 2125.00 5yr-12hrSCS 0.72 87.00 87.23 87.24 0.002397 0.33 2.19 16.86 0.29
Tributary 2 2125.00 2yr-12hrSCS 0.40 87.00 87.18 87.19 0.002175 0.27 1.45 13.78 0.27
Tributary 2 2115.00 100yr-12hrSCS 1.90 87.00 87.26 87.28 0.007172 0.65 3.15 27.08 0.52
Tributary 2 2115.00 5yr-12hrSCS 0.72 87.00 87.19 87.20 0.004948 0.43 1.67 14.84 0.41
Tributary 2 2115.00 2yr-12hrSCS 0.40 87.00 87.15 87.15 0.004880 0.37 1.07 11.82 0.39
Tributary 2 2105.00 100yr-12hrSCS 1.90 87.00 87.13 87.13 87.18 0.031410 0.95 2.01 21.99 1.00
Tributary 2 2105.00 5yr-12hrSCS 0.72 87.00 87.08 87.08 87.11 0.041207 0.75 0.96 18.25 1.04
Tributary 2 2105.00 2yr-12hrSCS 0.40 87.00 87.07 87.07 87.09 0.018658 0.47 0.84 17.45 0.69
Tributary 2 2096.37 100yr-12hrSCS 1.90 86.56 87.03 86.97 87.06 0.004835 0.87 3.01 23.90 0.51




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 2096.37 5yr-12hrSCS 0.72 86.56 86.94 86.83 86.96 0.003166 0.56 1.38 9.89 0.39
Tributary 2 2096.37 2yr-12hrSCS 0.40 86.56 86.90 86.77 86.91 0.001948 0.39 1.03 6.80 0.30
Tributary 2 2087.51* 100yr-12hrSCS 1.90 86.60 87.02 87.03 0.001942 0.49 3.90 17.16 0.31
Tributary 2 2087.51* 5yr-12hrSCS 0.72 86.60 86.93 86.94 0.000979 0.28 2.61 14.54 0.21
Tributary 2 2087.51* 2yr-12hrSCS 0.40 86.60 86.89 86.89 0.000629 0.20 2.03 13.68 0.16
Tributary 2 2078.65* 100yr-12hrSCS 1.90 86.63 87.01 87.01 0.001366 0.37 5.19 23.47 0.25
Tributary 2 2078.65* 5yr-12hrSCS 0.72 86.63 86.93 86.93 0.000790 0.22 3.35 22.15 0.18
Tributary 2 2078.65* 2yr-12hrSCS 0.40 86.63 86.89 86.89 0.000524 0.16 2.52 19.70 0.14
Tributary 2 2069.80* 100yr-12hrSCS 1.90 86.66 87.00 87.00 0.001459 0.33 5.82 31.54 0.24
Tributary 2 2069.80* 5yr-12hrSCS 0.72 86.66 86.92 86.92 0.000956 0.21 3.51 27.56 0.18
Tributary 2 2069.80* 2yr-12hrSCS 0.40 86.66 86.88 86.88 0.000680 0.15 2.55 23.80 0.15
Tributary 2 2060.94* 100yr-12hrSCS 1.90 86.70 86.98 86.99 0.002344 0.34 5.60 39.37 0.29
Tributary 2 2060.94* 5yr-12hrSCS 0.72 86.70 86.91 86.91 0.001699 0.23 3.1 30.24 0.23
Tributary 2 2060.94* 2yr-12hrSCS 0.40 86.70 86.88 86.88 0.001386 0.18 2.15 25.45 0.20
Tributary 2 2052.09 100yr-12hrSCS 1.90 86.73 86.93 86.95 0.010830 0.55 3.47 35.96 0.56
Tributary 2 2052.09 5yr-12hrSCS 0.72 86.73 86.87 86.88 0.012387 0.45 1.61 24.97 0.56
Tributary 2 2052.09 2yr-12hrSCS 0.40 86.73 86.84 86.85 0.012747 0.39 1.00 19.20 0.55
Tributary 2 2042.77* 100yr-12hrSCS 1.90 86.59 86.83 86.85 0.010412 0.60 3.17 28.95 0.58
Tributary 2 2042.77* 5yr-12hrSCS 0.72 86.59 86.76 86.77 0.012226 0.51 1.41 18.37 0.59
Tributary 2 2042.77* 2yr-12hrSCS 0.40 86.59 86.73 86.74 0.012136 0.45 0.89 14.15 0.57
Tributary 2 2033.45* 100yr-12hrSCS 1.90 86.45 86.76 86.77 0.006709 0.56 3.37 25.20 0.49
Tributary 2 2033.45* 5yr-12hrSCS 0.72 86.45 86.65 86.67 0.010127 0.54 1.33 14.19 0.57
Tributary 2 2033.45* 2yr-12hrSCS 0.40 86.45 86.60 86.62 0.015117 0.56 0.70 9.74 0.67
Tributary 2 2024.13* 100yr-12hrSCS 1.90 86.31 86.72 86.73 0.003295 0.48 3.98 23.31 0.37
Tributary 2 2024.13* 5yr-12hrSCS 0.72 86.31 86.62 86.62 0.002600 0.36 2.00 14.84 0.31
Tributary 2 2024.13* 2yr-12hrSCS 0.40 86.31 86.57 86.58 0.001741 0.28 1.44 11.85 0.25
Tributary 2 2014.81* 100yr-12hrSCS 1.90 86.17 86.70 86.71 0.002006 0.48 3.98 16.68 0.31
Tributary 2 2014.81* 5yr-12hrSCS 0.72 86.17 86.60 86.61 0.001131 0.29 2.48 14.27 0.22
Tributary 2 2014.81* 2yr-12hrSCS 0.40 86.17 86.57 86.57 0.000579 0.20 2.00 12.33 0.16
Tributary 2 2005.5 100yr-12hrSCS 1.90 86.02 86.67 86.69 0.002324 0.63 4.14 36.23 0.36
Tributary 2 2005.5 5yr-12hrSCS 0.72 86.02 86.59 86.60 0.001161 0.36 2.04 14.74 0.24
Tributary 2 2005.5 2yr-12hrSCS 0.40 86.02 86.56 86.56 0.000542 0.23 1.72 8.57 0.16




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1997.22* 100yr-12hrSCS 1.90 86.12 86.67 86.68 0.000670 0.34 5.62 18.12 0.19
Tributary 2 1997.22* 5yr-12hrSCS 0.72 86.12 86.59 86.59 0.000188 0.17 4.30 15.28 0.10
Tributary 2 1997.22* 2yr-12hrSCS 0.40 86.12 86.56 86.56 0.000074 0.10 3.86 14.23 0.06
Tributary 2 1988.94* 100yr-12hrSCS 1.90 86.21 86.67 86.67 0.000463 0.28 6.84 22.53 0.16
Tributary 2 1988.94* 5yr-12hrSCS 0.72 86.21 86.59 86.59 0.000138 0.14 5.23 19.71 0.09
Tributary 2 1988.94* 2yr-12hrSCS 0.40 86.21 86.56 86.56 0.000057 0.08 4.67 18.75 0.05
Tributary 2 1980.66* 100yr-12hrSCS 1.90 86.31 86.66 86.67 0.000567 0.28 6.83 26.17 0.17
Tributary 2 1980.66* 5yr-12hrSCS 0.72 86.31 86.59 86.59 0.000197 0.14 5.01 23.19 0.10
Tributary 2 1980.66* 2yr-12hrSCS 0.40 86.31 86.56 86.56 0.000087 0.09 4.37 22.05 0.07
Tributary 2 1972.38* 100yr-12hrSCS 1.90 86.41 86.66 86.66 0.001180 0.34 5.66 28.31 0.24
Tributary 2 1972.38* 5yr-12hrSCS 0.72 86.41 86.59 86.59 0.000538 0.19 3.82 25.09 0.15
Tributary 2 1972.38* 2yr-12hrSCS 0.40 86.41 86.56 86.56 0.000282 0.12 3.17 23.84 0.11
Tributary 2 1964.11 100yr-12hrSCS 1.90 86.50 86.61 86.63 0.015409 0.74 2.56 26.90 0.77
Tributary 2 1964.11 5yr-12hrSCS 0.72 86.50 86.55 86.55 86.57 0.035788 0.68 1.06 23.86 1.03
Tributary 2 1964.11 2yr-12hrSCS 0.40 86.50 86.54 86.55 0.013462 0.40 0.99 23.71 0.62
Tributary 2 1955.41* 100yr-12hrSCS 1.90 86.34 86.45 86.44 86.49 0.018352 0.85 2.24 21.83 0.85
Tributary 2 1955.41* 5yr-12hrSCS 0.72 86.34 86.42 86.39 86.43 0.009200 0.48 1.50 20.45 0.57
Tributary 2 1955.41* 2yr-12hrSCS 0.40 86.34 86.38 86.39 0.023771 0.52 0.76 18.94 0.82
Tributary 2 1946.72* 100yr-12hrSCS 1.90 86.17 86.33 86.36 0.009692 0.75 2.52 18.27 0.65
Tributary 2 1946.72* 5yr-12hrSCS 0.72 86.17 86.23 86.23 86.27 0.040281 0.85 0.85 14.97 1.13
Tributary 2 1946.72* 2yr-12hrSCS 0.40 86.17 86.23 86.24 0.014177 0.49 0.81 14.88 0.67
Tributary 2 1938.02* 100yr-12hrSCS 1.90 86.01 86.31 86.32 0.002357 0.50 3.77 17.22 0.34
Tributary 2 1938.02* 5yr-12hrSCS 0.72 86.01 86.16 86.09 86.17 0.004135 0.46 1.57 12.57 0.41
Tributary 2 1938.02* 2yr-12hrSCS 0.40 86.01 86.07 86.06 86.10 0.022369 0.65 0.61 10.35 0.85
Tributary 2 1929.33* 100yr-12hrSCS 1.90 85.85 86.29 86.30 0.001922 0.46 4.11 18.31 0.31
Tributary 2 1929.33* 5yr-12hrSCS 0.72 85.85 86.15 86.15 0.001055 0.33 217 10.09 0.23
Tributary 2 1929.33* 2yr-12hrSCS 0.40 85.85 86.04 86.05 0.001537 0.32 1.25 8.20 0.26
Tributary 2 1920.64 100yr-12hrSCS 1.90 85.68 86.25 86.27 0.006303 0.63 3.00 20.32 0.53
Tributary 2 1920.64 5yr-12hrSCS 0.72 85.68 86.11 86.13 0.004853 0.64 1.13 6.11 0.48
Tributary 2 1920.64 2yr-12hrSCS 0.40 85.68 86.00 86.02 0.005172 0.62 0.64 3.85 0.48
Tributary 2 1911.35* 100yr-12hrSCS 1.90 85.63 86.20 86.22 0.006265 0.62 3.05 20.12 0.51
Tributary 2 1911.35* 5yr-12hrSCS 0.72 85.63 86.06 86.08 0.005878 0.60 1.20 7.96 0.49
Tributary 2 1911.35* 2yr-12hrSCS 0.40 85.63 85.96 85.98 0.005125 0.60 0.66 3.87 0.47




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1902.06* 100yr-12hrSCS 1.90 85.58 86.14 86.16 0.006086 0.62 3.05 19.73 0.51
Tributary 2 1902.06* 5yr-12hrSCS 0.72 85.58 86.01 86.03 0.005624 0.57 1.26 8.62 0.48
Tributary 2 1902.06* 2yr-12hrSCS 0.40 85.58 85.92 85.93 0.004703 0.58 0.68 3.98 0.45
Tributary 2 1892.77* 100yr-12hrSCS 1.90 85.53 86.08 86.10 0.005789 0.62 3.05 18.24 0.49
Tributary 2 1892.77* 5yr-12hrSCS 0.72 85.53 85.96 85.97 0.005633 0.55 1.32 9.39 0.46
Tributary 2 1892.77* 2yr-12hrSCS 0.40 85.53 85.87 85.89 0.005574 0.55 0.72 4.98 0.46
Tributary 2 1883.49* 100yr-12hrSCS 1.90 85.48 86.03 86.05 0.005539 0.63 3.03 16.65 0.47
Tributary 2 1883.49* 5yr-12hrSCS 0.72 85.48 85.91 85.92 0.005660 0.53 1.36 9.78 0.45
Tributary 2 1883.49* 2yr-12hrSCS 0.40 85.48 85.82 85.83 0.005769 0.54 0.74 5.23 0.46
Tributary 2 1874.20* 100yr-12hrSCS 1.90 85.42 85.98 86.00 0.005008 0.63 3.00 15.94 0.45
Tributary 2 1874.20* 5yr-12hrSCS 0.72 85.42 85.86 85.87 0.005308 0.52 1.40 9.98 0.44
Tributary 2 1874.20* 2yr-12hrSCS 0.40 85.42 85.77 85.78 0.005082 0.52 0.76 5.16 0.43
Tributary 2 1864.91* 100yr-12hrSCS 1.90 85.37 85.93 85.95 0.004910 0.65 2.95 16.19 0.44
Tributary 2 1864.91* 5yr-12hrSCS 0.72 85.37 85.81 85.82 0.005236 0.51 1.42 9.83 0.43
Tributary 2 1864.91* 2yr-12hrSCS 0.40 85.37 85.73 85.74 0.004755 0.50 0.79 5.24 0.41
Tributary 2 1855.62* 100yr-12hrSCS 1.90 85.32 85.89 85.91 0.004786 0.70 2.87 16.59 0.45
Tributary 2 1855.62* 5yr-12hrSCS 0.72 85.32 85.76 85.77 0.005316 0.53 1.37 9.04 0.43
Tributary 2 1855.62* 2yr-12hrSCS 0.40 85.32 85.68 85.69 0.005148 0.50 0.79 5.48 0.42
Tributary 2 1846.34 100yr-12hrSCS 1.90 85.27 85.82 85.85 0.007461 0.87 2.40 15.12 0.55
Tributary 2 1846.34 5yr-12hrSCS 0.72 85.27 85.70 85.72 0.007775 0.64 1.14 7.25 0.51
Tributary 2 1846.34 2yr-12hrSCS 0.40 85.27 85.62 85.64 0.007462 0.59 0.67 4.66 0.49
Tributary 2 1836.11* 100yr-12hrSCS 1.90 85.19 85.75 85.78 0.007045 0.87 242 15.13 0.53
Tributary 2 1836.11* 5yr-12hrSCS 0.72 85.19 85.62 85.64 0.007584 0.63 1.14 7.23 0.51
Tributary 2 1836.11* 2yr-12hrSCS 0.40 85.19 85.55 85.57 0.007085 0.56 0.71 5.10 0.48
Tributary 2 1825.88* 100yr-12hrSCS 1.90 85.11 85.68 85.71 0.006695 0.86 2.48 15.52 0.52
Tributary 2 1825.88* 5yr-12hrSCS 0.72 85.11 85.55 85.57 0.007159 0.63 1.15 7.28 0.50
Tributary 2 1825.88* 2yr-12hrSCS 0.40 85.11 85.48 85.50 0.006900 0.55 0.73 5.31 0.47
Tributary 2 1815.65* 100yr-12hrSCS 1.90 85.03 85.61 85.65 0.006388 0.85 2.56 16.48 0.51
Tributary 2 1815.65* 5yr-12hrSCS 0.72 85.03 85.49 85.51 0.006662 0.63 1.15 7.34 0.48
Tributary 2 1815.65* 2yr-12hrSCS 0.40 85.03 85.42 85.43 0.006623 0.54 0.74 5.39 0.46
Tributary 2 1805.42* 100yr-12hrSCS 1.90 84.95 85.55 85.59 0.006205 0.84 2.68 18.47 0.51
Tributary 2 1805.42* 5yr-12hrSCS 0.72 84.95 85.42 85.44 0.006226 0.63 1.17 7.65 0.47




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1805.42* 2yr-12hrSCS 0.40 84.95 85.36 85.37 0.006445 0.53 0.74 5.35 0.46
Tributary 2 1795.19* 100yr-12hrSCS 1.90 84.87 85.49 85.52 0.006183 0.83 2.84 21.15 0.50
Tributary 2 1795.19* 5yr-12hrSCS 0.72 84.87 85.36 85.38 0.006202 0.65 1.17 8.12 0.47
Tributary 2 1795.19* 2yr-12hrSCS 0.40 84.87 85.29 85.31 0.006547 0.55 0.72 4.89 0.46
Tributary 2 1784.97 100yr-12hrSCS 1.90 84.79 85.41 85.45 0.008107 0.89 2.70 23.23 0.56
Tributary 2 1784.97 5yr-12hrSCS 0.72 84.79 85.29 85.31 0.008372 0.74 1.05 8.00 0.54
Tributary 2 1784.97 2yr-12hrSCS 0.40 84.79 85.22 85.24 0.008528 0.63 0.63 4.45 0.53
Tributary 2 1775.95* 100yr-12hrSCS 1.90 84.73 85.34 85.38 0.008221 0.92 2.61 24.92 0.57
Tributary 2 1775.95* 5yr-12hrSCS 0.72 84.73 85.21 85.24 0.008345 0.73 1.02 7.27 0.54
Tributary 2 1775.95* 2yr-12hrSCS 0.40 84.73 85.14 85.16 0.008512 0.62 0.64 4.48 0.52
Tributary 2 1766.94* 100yr-12hrSCS 1.90 84.66 85.26 85.20 85.30 0.008482 0.95 2.53 25.12 0.58
Tributary 2 1766.94* 5yr-12hrSCS 0.72 84.66 85.14 85.16 0.008258 0.72 1.02 6.57 0.54
Tributary 2 1766.94* 2yr-12hrSCS 0.40 84.66 85.07 85.09 0.008607 0.62 0.64 4.53 0.53
Tributary 2 1757.92* 100yr-12hrSCS 1.90 84.59 85.19 85.12 85.23 0.008524 0.96 2.52 25.54 0.59
Tributary 2 1757.92* 5yr-12hrSCS 0.72 84.59 85.06 85.09 0.008236 0.71 1.02 5.95 0.54
Tributary 2 1757.92* 2yr-12hrSCS 0.40 84.59 84.99 85.01 0.008529 0.62 0.64 4.44 0.53
Tributary 2 1748.91* 100yr-12hrSCS 1.90 84.53 85.11 85.04 85.15 0.009023 0.98 2.48 25.32 0.60
Tributary 2 1748.91* 5yr-12hrSCS 0.72 84.53 84.99 85.02 0.008219 0.71 1.02 5.78 0.54
Tributary 2 1748.91* 2yr-12hrSCS 0.40 84.53 84.91 84.93 0.008665 0.63 0.62 4.28 0.53
Tributary 2 1739.89* 100yr-12hrSCS 1.90 84.46 85.03 84.96 85.08 0.008649 0.95 2.59 25.29 0.59
Tributary 2 1739.89* 5yr-12hrSCS 0.72 84.46 84.92 84.94 0.008204 0.71 1.02 5.67 0.54
Tributary 2 1739.89* 2yr-12hrSCS 0.40 84.46 84.83 84.85 0.008607 0.65 0.61 4.07 0.53
Tributary 2 1730.88* 100yr-12hrSCS 1.90 84.39 84.95 84.93 85.00 0.009883 0.99 2.52 25.01 0.62
Tributary 2 1730.88* 5yr-12hrSCS 0.72 84.39 84.84 84.87 0.008434 0.73 0.99 5.41 0.54
Tributary 2 1730.88* 2yr-12hrSCS 0.40 84.39 84.75 84.78 0.009112 0.68 0.58 3.75 0.55
Tributary 2 1721.87 100yr-12hrSCS 1.90 84.32 84.90 84.93 0.006074 0.80 3.25 26.10 0.49
Tributary 2 1721.87 5yr-12hrSCS 0.72 84.32 84.75 84.78 0.011342 0.84 0.86 4.73 0.63
Tributary 2 1721.87 2yr-12hrSCS 0.40 84.32 84.66 84.69 0.011068 0.78 0.51 3.03 0.61
Tributary 2 1711.9* 100yr-12hrSCS 1.90 84.21 84.79 84.85 0.010743 1.09 1.81 9.72 0.67
Tributary 2 1711.9* 5yr-12hrSCS 0.72 84.21 84.63 84.67 0.011195 0.86 0.84 4.60 0.64
Tributary 2 1711.9* 2yr-12hrSCS 0.40 84.21 84.55 84.58 0.011235 0.79 0.50 3.13 0.63
Tributary 2 1701.93* 100yr-12hrSCS 1.90 84.10 84.68 84.74 0.011001 1.10 1.75 8.58 0.68




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1701.93* 5yr-12hrSCS 0.72 84.10 84.52 84.56 0.011347 0.87 0.83 4.48 0.65
Tributary 2 1701.93* 2yr-12hrSCS 0.40 84.10 84.44 84.47 0.011327 0.79 0.50 3.14 0.63
Tributary 2 1691.96* 100yr-12hrSCS 1.90 83.98 84.57 84.64 0.010912 1.13 1.71 8.20 0.70
Tributary 2 1691.96* 5yr-12hrSCS 0.72 83.98 84.41 84.45 0.011307 0.90 0.80 4.32 0.66
Tributary 2 1691.96* 2yr-12hrSCS 0.40 83.98 84.33 84.36 0.011415 0.81 0.49 3.08 0.65
Tributary 2 1681.99* 100yr-12hrSCS 1.90 83.87 84.46 84.53 0.010928 1.16 1.66 8.13 0.71
Tributary 2 1681.99* 5yr-12hrSCS 0.72 83.87 84.30 84.34 0.011257 0.93 0.78 4.15 0.68
Tributary 2 1681.99* 2yr-12hrSCS 0.40 83.87 84.21 84.25 0.011270 0.83 0.48 3.00 0.66
Tributary 2 1672.02* 100yr-12hrSCS 1.90 83.76 84.35 84.29 84.42 0.010819 1.18 1.63 8.34 0.73
Tributary 2 1672.02* 5yr-12hrSCS 0.72 83.76 84.18 84.23 0.011458 0.96 0.75 3.95 0.71
Tributary 2 1672.02* 2yr-12hrSCS 0.40 83.76 84.10 84.13 0.011605 0.86 0.46 2.88 0.69
Tributary 2 1662.05* 100yr-12hrSCS 1.90 83.65 84.26 84.18 84.33 0.008445 1.10 1.86 13.83 0.65
Tributary 2 1662.05* 5yr-12hrSCS 0.72 83.65 84.09 84.13 0.009268 0.90 0.80 4.02 0.64
Tributary 2 1662.05* 2yr-12hrSCS 0.40 83.65 83.99 84.03 0.010095 0.82 0.48 2.92 0.65
Tributary 2 1652.08 100yr-12hrSCS 1.90 83.53 84.07 84.07 84.20 0.020023 1.56 1.22 4.98 1.00
Tributary 2 1652.08 5yr-12hrSCS 0.72 83.53 83.91 83.91 84.00 0.020930 1.28 0.56 3.15 0.97
Tributary 2 1652.08 2yr-12hrSCS 0.40 83.53 83.84 83.82 83.90 0.018370 1.09 0.36 2.36 0.89
Tributary 2 1641.63* 100yr-12hrSCS 1.90 83.49 83.92 83.89 83.99 0.014567 1.18 1.61 8.00 0.84
Tributary 2 1641.63* 5yr-12hrSCS 0.72 83.49 83.80 83.84 0.011284 0.88 0.82 5.21 0.71
Tributary 2 1641.63* 2yr-12hrSCS 0.40 83.49 83.73 83.76 0.010622 0.77 0.51 3.78 0.67
Tributary 2 1631.19* 100yr-12hrSCS 1.90 83.44 83.82 83.86 0.011659 0.95 1.99 11.55 0.73
Tributary 2 1631.19* 5yr-12hrSCS 0.72 83.44 83.72 83.74 0.008992 0.71 1.02 7.59 0.62
Tributary 2 1631.19* 2yr-12hrSCS 0.40 83.44 83.65 83.67 0.008584 0.64 0.62 5.11 0.59
Tributary 2 1620.75* 100yr-12hrSCS 1.90 83.39 83.72 83.76 0.010441 0.82 2.31 15.39 0.68
Tributary 2 1620.75* 5yr-12hrSCS 0.72 83.39 83.64 83.66 0.008024 0.60 1.21 10.77 0.57
Tributary 2 1620.75* 2yr-12hrSCS 0.40 83.39 83.58 83.60 0.007437 0.57 0.70 6.29 0.54
Tributary 2 1610.31* 100yr-12hrSCS 1.90 83.34 83.64 83.66 0.010142 0.74 2.55 19.42 0.65
Tributary 2 1610.31* 5yr-12hrSCS 0.72 83.34 83.57 83.58 0.009694 0.55 1.31 15.11 0.60
Tributary 2 1610.31* 2yr-12hrSCS 0.40 83.34 83.53 83.54 0.005338 0.47 0.84 7.88 0.46
Tributary 2 1599.87* 100yr-12hrSCS 1.90 83.30 83.57 83.58 0.006599 0.60 3.18 24.32 0.53
Tributary 2 1599.87* 5yr-12hrSCS 0.72 83.30 83.51 83.52 0.004636 0.38 1.90 22.12 0.41
Tributary 2 1599.87* 2yr-12hrSCS 0.40 83.30 83.48 83.48 0.006274 0.33 1.18 20.77 0.45




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1589.43 100yr-12hrSCS 1.90 83.25 83.43 83.43 83.48 0.030180 0.91 2.08 26.55 1.04
Tributary 2 1589.43 5yr-12hrSCS 0.72 83.25 83.39 83.39 83.43 0.026154 0.88 0.82 9.82 0.97
Tributary 2 1589.43 2yr-12hrSCS 0.40 83.25 83.35 83.35 83.38 0.025901 0.76 0.52 7.78 0.94
Tributary 2 1579.29* 100yr-12hrSCS 1.90 82.92 83.12 83.14 83.18 0.033074 1.07 1.78 19.04 1.12
Tributary 2 1579.29* 5yr-12hrSCS 0.72 82.92 83.05 83.07 83.11 0.048484 1.1 0.65 8.86 1.30
Tributary 2 1579.29* 2yr-12hrSCS 0.40 82.92 83.01 83.02 83.06 0.051008 0.99 0.40 6.63 1.29
Tributary 2 1569.15* 100yr-12hrSCS 1.90 82.58 82.80 82.81 82.87 0.036912 1.17 1.62 16.40 1.19
Tributary 2 1569.15* 5yr-12hrSCS 0.72 82.58 82.75 82.75 82.78 0.027219 0.85 0.85 11.21 0.98
Tributary 2 1569.15* 2yr-12hrSCS 0.40 82.58 82.68 82.70 82.75 0.060352 1.1 0.36 5.63 1.41
Tributary 2 1559.01* 100yr-12hrSCS 1.90 82.25 82.49 82.50 82.56 0.032166 1.17 1.63 14.95 1.13
Tributary 2 1559.01* 5yr-12hrSCS 0.72 82.25 82.41 82.42 82.47 0.041992 1.14 0.64 7.42 1.24
Tributary 2 1559.01* 2yr-12hrSCS 0.40 82.25 82.34 82.38 82.47 0.147013 1.60 0.25 4.41 2.16
Tributary 2 1548.87* 100yr-12hrSCS 1.90 81.91 82.18 82.20 82.26 0.035273 1.27 1.49 12.84 1.20
Tributary 2 1548.87* 5yr-12hrSCS 0.72 81.91 82.10 82.11 82.16 0.029036 1.03 0.70 7.21 1.05
Tributary 2 1548.87* 2yr-12hrSCS 0.40 81.91 82.06 82.06 82.10 0.027695 0.88 0.45 5.59 1.00
Tributary 2 1538.74 100yr-12hrSCS 1.90 81.58 81.96 81.91 81.99 0.008192 0.76 2.49 15.53 0.61
Tributary 2 1538.74 5yr-12hrSCS 0.72 81.58 81.87 81.81 81.89 0.006883 0.58 1.25 10.44 0.53
Tributary 2 1538.74 2yr-12hrSCS 0.40 81.58 81.81 81.75 81.83 0.005653 0.51 0.77 6.60 0.48
Tributary 2 1529.21* 100yr-12hrSCS 1.90 81.51 81.89 81.92 0.007239 0.71 2.68 15.60 0.55
Tributary 2 1529.21* 5yr-12hrSCS 0.72 81.51 81.80 81.82 0.008178 0.54 1.33 12.66 0.54
Tributary 2 1529.21* 2yr-12hrSCS 0.40 81.51 81.75 81.76 0.007244 0.48 0.83 8.72 0.50
Tributary 2 1519.68* 100yr-12hrSCS 1.90 81.45 81.77 81.75 81.81 0.018973 0.94 2.02 15.31 0.82
Tributary 2 1519.68* 5yr-12hrSCS 0.72 81.45 81.70 81.72 0.014852 0.65 1.1 12.18 0.69
Tributary 2 1519.68* 2yr-12hrSCS 0.40 81.45 81.68 81.69 0.008488 0.46 0.86 10.43 0.51
Tributary 2 1510.15 100yr-12hrSCS 1.90 81.38 81.68 81.63 81.70 0.007514 0.57 3.30 24.10 0.50
Tributary 2 1510.15 5yr-12hrSCS 0.72 81.38 81.62 81.58 81.63 0.007204 0.39 1.85 23.55 0.44
Tributary 2 1510.15 2yr-12hrSCS 0.40 81.38 81.59 81.55 81.60 0.008532 0.32 1.22 23.30 0.45
Tributary 2 1502.9* 100yr-12hrSCS 1.90 81.34 81.62 81.57 81.64 0.008153 0.61 3.13 22.53 0.52
Tributary 2 1502.9* 5yr-12hrSCS 0.72 81.34 81.55 81.52 81.56 0.009147 0.44 1.65 21.17 0.50
Tributary 2 1502.9* 2yr-12hrSCS 0.40 81.34 81.52 81.50 81.53 0.011423 0.37 1.06 20.43 0.52
Tributary 2 1495.65* 100yr-12hrSCS 1.90 81.30 81.56 81.50 81.58 0.007279 0.61 3.09 19.94 0.50
Tributary 2 1495.65* 5yr-12hrSCS 0.72 81.30 81.48 81.45 81.49 0.010346 0.48 1.52 18.78 0.53
Tributary 2 1495.65* 2yr-12hrSCS 0.40 81.30 81.46 81.43 81.47 0.008919 0.36 1.10 18.40 0.47




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1488.4 100yr-12hrSCS 1.90 81.26 81.52 81.44 81.53 0.005415 0.59 3.22 17.65 0.44
Tributary 2 1488.4 5yr-12hrSCS 0.72 81.26 81.42 81.38 81.43 0.009521 0.48 1.49 16.88 0.52
Tributary 2 1488.4 2yr-12hrSCS 0.40 81.26 81.39 81.38 81.40 0.010707 0.40 1.00 16.67 0.52
Tributary 2 1479.28* 100yr-12hrSCS 1.90 81.11 81.47 81.36 81.49 0.004548 0.62 3.07 13.80 0.42
Tributary 2 1479.28* 5yr-12hrSCS 0.72 81.11 81.35 81.30 81.36 0.007280 0.50 1.44 12.60 0.47
Tributary 2 1479.28* 2yr-12hrSCS 0.40 81.11 81.30 81.26 81.31 0.010386 0.47 0.84 10.38 0.53
Tributary 2 1470.17* 100yr-12hrSCS 1.90 80.96 81.42 81.45 0.005201 0.72 2.65 10.49 0.45
Tributary 2 1470.17* 5yr-12hrSCS 0.72 80.96 81.29 81.30 0.006038 0.54 1.33 8.87 0.45
Tributary 2 1470.17* 2yr-12hrSCS 0.40 80.96 81.23 81.24 0.005688 0.45 0.88 7.40 0.42
Tributary 2 1461.06 100yr-12hrSCS 1.90 80.81 81.28 81.37 0.018706 1.28 1.48 6.22 0.84
Tributary 2 1461.06 5yr-12hrSCS 0.72 80.81 81.17 81.21 0.018028 0.89 0.82 5.83 0.76
Tributary 2 1461.06 2yr-12hrSCS 0.40 80.81 81.13 81.15 0.018677 0.71 0.55 5.62 0.73
Tributary 2 1452.43* 100yr-12hrSCS 1.90 80.67 81.13 81.21 0.017775 1.21 1.56 6.96 0.82
Tributary 2 1452.43* 5yr-12hrSCS 0.72 80.67 81.01 81.05 0.019195 0.90 0.80 5.99 0.78
Tributary 2 1452.43* 2yr-12hrSCS 0.40 80.67 80.97 80.99 0.019421 0.75 0.53 5.21 0.75
Tributary 2 1443.80* 100yr-12hrSCS 1.90 80.53 80.99 81.06 0.016610 1.14 1.66 7.82 0.79
Tributary 2 1443.80* 5yr-12hrSCS 0.72 80.53 80.87 80.91 0.016635 0.86 0.84 5.99 0.74
Tributary 2 1443.80* 2yr-12hrSCS 0.40 80.53 80.81 80.84 0.016957 0.76 0.52 4.62 0.72
Tributary 2 1435.17* 100yr-12hrSCS 1.90 80.39 80.86 80.92 0.015830 1.07 1.78 8.91 0.76
Tributary 2 1435.17* 5yr-12hrSCS 0.72 80.39 80.74 80.77 0.014517 0.82 0.88 6.08 0.69
Tributary 2 1435.17* 2yr-12hrSCS 0.40 80.39 80.68 80.70 0.014003 0.72 0.55 4.52 0.66
Tributary 2 1426.55 100yr-12hrSCS 1.90 80.25 80.74 80.78 0.014697 0.97 1.95 10.63 0.72
Tributary 2 1426.55 5yr-12hrSCS 0.72 80.25 80.61 80.64 0.015930 0.83 0.87 6.31 0.72
Tributary 2 1426.55 2yr-12hrSCS 0.40 80.25 80.53 80.57 0.017338 0.83 0.48 3.68 0.74
Tributary 2 1416.32* 100yr-12hrSCS 1.90 80.09 80.64 80.68 0.010256 0.92 2.06 9.28 0.62
Tributary 2 1416.32* 5yr-12hrSCS 0.72 80.09 80.46 80.50 0.016306 0.91 0.79 5.11 0.74
Tributary 2 1416.32* 2yr-12hrSCS 0.40 80.09 80.39 80.42 0.015925 0.82 0.48 3.52 0.71
Tributary 2 1406.1* 100yr-12hrSCS 1.90 79.94 80.59 80.62 0.005048 0.78 2.46 10.38 0.46
Tributary 2 1406.1* 5yr-12hrSCS 0.72 79.94 80.34 80.38 0.012765 0.89 0.82 4.54 0.67
Tributary 2 1406.1* 2yr-12hrSCS 0.40 79.94 80.25 80.29 0.016035 0.87 0.45 3.06 0.72
Tributary 2 1395.87* 100yr-12hrSCS 1.90 79.78 80.56 80.33 80.59 0.002635 0.69 3.00 12.68 0.35
Tributary 2 1395.87* 5yr-12hrSCS 0.72 79.78 80.28 80.16 80.30 0.006438 0.73 0.99 4.44 0.49




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1395.87* 2yr-12hrSCS 0.40 79.78 80.15 80.08 80.18 0.009424 0.75 0.53 2.96 0.57
Tributary 2 1385.65 100yr-12hrSCS 1.90 79.63 80.55 80.24 80.57 0.001768 0.66 3.55 15.04 0.29
Tributary 2 1385.65 5yr-12hrSCS 0.72 79.63 80.24 80.05 80.26 0.003610 0.63 1.15 4.05 0.38
Tributary 2 1385.65 2yr-12hrSCS 0.40 79.63 80.11 79.96 80.12 0.004371 0.59 0.67 2.99 0.40
Tributary 2 1376.53* 100yr-12hrSCS 1.90 79.60 80.54 80.21 80.55 0.001242 0.57 4.15 19.33 0.26
Tributary 2 1376.53* 5yr-12hrSCS 0.72 79.60 80.21 80.02 80.23 0.003237 0.61 1.19 4.43 0.37
Tributary 2 1376.53* 2yr-12hrSCS 0.40 79.60 80.06 79.93 80.08 0.004628 0.62 0.64 2.98 0.43
Tributary 2 1367.41 100yr-12hrSCS 1.90 79.57 80.53 80.18 80.54 0.000844 0.51 4.96 26.22 0.23
Tributary 2 1367.41 5yr-12hrSCS 0.72 79.57 80.19 79.98 80.20 0.002777 0.60 1.21 4.65 0.37
Tributary 2 1367.41 2yr-12hrSCS 0.40 79.57 80.02 79.90 80.04 0.004199 0.66 0.60 2.70 0.44
Tributary 2 1358.81* 100yr-12hrSCS 1.90 79.55 80.53 80.13 80.54 0.000653 0.46 5.94 41.03 0.20
Tributary 2 1358.81* 5yr-12hrSCS 0.72 79.55 80.17 79.95 80.18 0.002109 0.54 1.34 4.91 0.33
Tributary 2 1358.81* 2yr-12hrSCS 0.40 79.55 79.99 79.86 80.01 0.004051 0.63 0.63 2.95 0.44
Tributary 2 1350.22* 100yr-12hrSCS 1.90 79.53 80.52 80.09 80.53 0.000500 0.41 6.59 39.26 0.18
Tributary 2 1350.22* 5yr-12hrSCS 0.72 79.53 80.15 79.91 80.17 0.001549 0.48 1.50 5.22 0.29
Tributary 2 1350.22* 2yr-12hrSCS 0.40 79.53 79.95 79.83 79.97 0.003755 0.60 0.66 3.21 0.42
Tributary 2 1341.62* 100yr-12hrSCS 1.90 79.50 80.52 80.05 80.53 0.000388 0.37 7.22 37.67 0.16
Tributary 2 1341.62* 5yr-12hrSCS 0.72 79.50 80.14 79.87 80.15 0.001114 0.42 1.70 5.57 0.25
Tributary 2 1341.62* 2yr-12hrSCS 0.40 79.50 79.93 79.79 79.94 0.003262 0.56 0.71 3.49 0.39
Tributary 2 1333.03* 100yr-12hrSCS 1.90 79.48 80.52 80.00 80.52 0.000306 0.34 7.81 36.49 0.14
Tributary 2 1333.03* 5yr-12hrSCS 0.72 79.48 80.14 79.84 80.14 0.000796 0.37 1.93 5.94 0.21
Tributary 2 1333.03* 2yr-12hrSCS 0.40 79.48 79.90 79.76 79.92 0.002623 0.50 0.79 3.80 0.35
Tributary 2 1324.44 100yr-12hrSCS 1.90 79.46 80.52 79.96 80.52 0.000245 0.31 8.40 35.82 0.13
Tributary 2 1324.44 5yr-12hrSCS 0.72 79.46 80.13 79.80 80.14 0.000571 0.33 2.18 6.31 0.18
Tributary 2 1324.44 2yr-12hrSCS 0.40 79.46 79.89 79.73 79.90 0.001936 0.44 0.89 4.15 0.31
Tributary 2 1316.78* 100yr-12hrSCS 1.90 79.42 80.52 79.92 80.52 0.000193 0.30 9.18 35.54 0.12
Tributary 2 1316.78* 5yr-12hrSCS 0.72 79.42 80.13 79.76 80.13 0.000434 0.30 2.39 6.40 0.16
Tributary 2 1316.78* 2yr-12hrSCS 0.40 79.42 79.87 79.69 79.88 0.001420 0.39 1.00 4.44 0.26
Tributary 2 1309.12* 100yr-12hrSCS 1.90 79.39 80.51 79.88 80.52 0.000158 0.28 9.91 35.30 0.11
Tributary 2 1309.12* 5yr-12hrSCS 0.72 79.39 80.13 79.72 80.13 0.000336 0.28 2.58 6.37 0.14
Tributary 2 1309.12* 2yr-12hrSCS 0.40 79.39 79.87 79.65 79.87 0.000946 0.34 1.15 4.59 0.22
Tributary 2 1301.46* 100yr-12hrSCS 1.90 79.35 80.51 79.83 80.52 0.000132 0.27 10.62 35.04 0.10




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Tributary 2 1301.46* 5yr-12hrSCS 0.72 79.35 80.13 79.67 80.13 0.000268 0.26 2.74 6.23 0.13
Tributary 2 1301.46* 2yr-12hrSCS 0.40 79.35 79.86 79.61 79.87 0.000628 0.30 1.31 4.63 0.18
Tributary 2 1293.8 100yr-12hrSCS 2.14 79.32 80.51 79.82 80.52 0.000144 0.30 11.24 34.77 0.10
Tributary 2 1293.8 5yr-12hrSCS 0.82 79.32 80.12 79.65 80.13 0.000290 0.29 2.85 6.01 0.13
Tributary 2 1293.8 2yr-12hrSCS 0.45 79.32 79.86 79.57 79.86 0.000575 0.31 1.45 4.57 0.18
Tributary 2 1288.56* 100yr-12hrSCS 2.14 79.28 80.51 79.84 80.51 0.000254 0.39 8.61 32.30 0.13
Tributary 2 1288.56* 5yr-12hrSCS 0.82 79.28 80.12 79.64 80.12 0.000410 0.34 2.38 4.85 0.16
Tributary 2 1288.56* 2yr-12hrSCS 0.45 79.28 79.85 79.55 79.86 0.000739 0.36 1.24 3.67 0.20
Tributary 2 1283.33 100yr-12hrSCS 2.14 79.23 80.50 79.89 80.51 0.000545 0.53 5.94 26.01 0.19
Tributary 2 1283.33 5yr-12hrSCS 0.82 79.23 80.11 79.65 80.12 0.000744 0.45 1.83 3.74 0.20
Tributary 2 1283.33 2yr-12hrSCS 0.45 79.23 79.84 79.55 79.85 0.001265 0.47 0.96 2.73 0.25
Tributary 2 1281.23 Culvert

Tributary 2 1273.98* 100yr-12hrSCS 2.14 79.22 80.23 79.80 80.26 0.001706 0.78 2.76 4.61 0.32
Tributary 2 1273.98* 5yr-12hrSCS 0.82 79.22 79.78 79.57 79.81 0.003325 0.78 1.05 2.89 0.41
Tributary 2 1273.98* 2yr-12hrSCS 0.45 79.22 79.59 79.46 79.62 0.005137 0.79 0.57 2.18 0.49
Tributary 2 1269.93 Culvert

Tributary 2 1245.94 100yr-12hrSCS 2.14 79.18 80.13 79.49 80.14 0.000616 0.52 4.07 5.36 0.19
Tributary 2 1245.94 5yr-12hrSCS 0.82 79.18 79.75 79.34 79.75 0.000445 0.36 2.30 4.29 0.16
Tributary 2 1245.94 2yr-12hrSCS 0.45 79.18 79.58 79.29 79.59 0.000414 0.28 1.60 4.15 0.15
Tributary 2 1237.84 Culvert

Tributary 2 1227.55* 100yr-12hrSCS 2.14 79.03 79.79 79.43 79.83 0.002516 0.89 2.40 4.22 0.38
Tributary 2 1227.55* 5yr-12hrSCS 0.82 79.03 79.48 79.25 79.50 0.001897 0.63 1.31 3.19 0.31
Tributary 2 1227.55* 2yr-12hrSCS 0.45 79.03 79.34 79.17 79.35 0.001999 0.52 0.87 2.98 0.31
Tributary 2 1218.36* 100yr-12hrSCS 2.14 78.95 79.76 79.42 79.80 0.002930 0.94 2.28 4.29 0.41
Tributary 2 1218.36* 5yr-12hrSCS 0.82 78.95 79.46 79.21 79.48 0.002161 0.67 1.22 2.93 0.33
Tributary 2 1218.36* 2yr-12hrSCS 0.45 78.95 79.32 79.12 79.34 0.001918 0.54 0.83 2.59 0.31
Tributary 2 1209.16* 100yr-12hrSCS 2.14 78.87 79.72 79.43 79.77 0.003304 0.97 2.20 4.37 0.44
Tributary 2 1209.16* 5yr-12hrSCS 0.82 78.87 79.44 79.19 79.46 0.002751 0.72 1.13 3.02 0.38
Tributary 2 1209.16* 2yr-12hrSCS 0.45 78.87 79.30 79.09 79.32 0.002285 0.59 0.76 2.37 0.33
Tributary 2 1199.97* 100yr-12hrSCS 2.14 78.80 79.69 79.43 79.74 0.003585 0.99 2.15 4.47 0.46
Tributary 2 1199.97* 5yr-12hrSCS 0.82 78.80 79.41 79.19 79.44 0.003357 0.77 1.07 3.10 0.42




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1199.97* 2yr-12hrSCS 0.45 78.80 79.27 79.08 79.29 0.003121 0.65 0.70 2.46 0.39
Tributary 2 1190.78 100yr-12hrSCS 2.14 78.72 79.66 79.41 79.71 0.003654 0.99 2.15 4.58 0.46
Tributary 2 1190.78 5yr-12hrSCS 0.82 78.72 79.37 79.19 79.40 0.003789 0.79 1.04 3.18 0.44
Tributary 2 1190.78 2yr-12hrSCS 0.45 78.72 79.24 79.09 79.26 0.003944 0.69 0.65 2.52 0.43
Tributary 2 1182.55* 100yr-12hrSCS 2.14 78.69 79.63 79.37 79.68 0.003337 0.95 2.24 4.73 0.44
Tributary 2 1182.55* 5yr-12hrSCS 0.82 78.69 79.34 79.15 79.37 0.003465 0.76 1.08 3.29 0.42
Tributary 2 1182.55* 2yr-12hrSCS 0.45 78.69 79.21 79.05 79.23 0.003646 0.67 0.68 2.60 0.42
Tributary 2 1174.32* 100yr-12hrSCS 2.14 78.65 79.61 79.33 79.65 0.002917 0.91 2.36 4.93 0.42
Tributary 2 1174.32* 5yr-12hrSCS 0.82 78.65 79.32 79.12 79.34 0.003043 0.72 1.14 3.43 0.40
Tributary 2 1174.32* 2yr-12hrSCS 0.45 78.65 79.18 79.02 79.20 0.003212 0.63 0.71 272 0.39
Tributary 2 1166.09* 100yr-12hrSCS 2.14 78.62 79.59 79.29 79.63 0.002318 0.85 2.53 5.12 0.38
Tributary 2 1166.09* 5yr-12hrSCS 0.82 78.62 79.30 79.07 79.32 0.002527 0.67 1.23 3.65 0.37
Tributary 2 1166.09* 2yr-12hrSCS 0.45 78.62 79.16 78.98 79.18 0.002643 0.58 0.78 2.90 0.36
Tributary 2 1157.86* 100yr-12hrSCS 2.14 78.59 79.58 79.24 79.61 0.001474 0.73 3.71 16.07 0.31
Tributary 2 1157.86* 5yr-12hrSCS 0.82 78.59 79.28 79.03 79.30 0.001981 0.60 1.36 3.95 0.33
Tributary 2 1157.86* 2yr-12hrSCS 0.45 78.59 79.14 78.94 79.16 0.002027 0.52 0.87 3.15 0.32
Tributary 2 1149.64 100yr-12hrSCS 2.14 78.56 79.58 79.19 79.60 0.000968 0.64 4.52 16.09 0.25
Tributary 2 1149.64 5yr-12hrSCS 0.82 78.56 79.27 78.99 79.29 0.001322 0.53 1.55 4.17 0.27
Tributary 2 1149.64 2yr-12hrSCS 0.45 78.56 79.13 78.90 79.14 0.001427 0.45 1.00 3.52 0.27
Tributary 2 1141.07* 100yr-12hrSCS 2.14 78.54 79.55 79.21 79.58 0.001949 0.79 2.70 5.49 0.35
Tributary 2 1141.07* 5yr-12hrSCS 0.82 78.54 79.25 79.00 79.27 0.001971 0.61 1.34 3.76 0.33
Tributary 2 1141.07* 2yr-12hrSCS 0.45 78.54 79.11 78.89 79.13 0.001926 0.52 0.87 3.02 0.31
Tributary 2 1132.51* 100yr-12hrSCS 2.14 78.52 79.52 79.22 79.56 0.002678 0.89 2.41 4.78 0.40
Tributary 2 1132.51* 5yr-12hrSCS 0.82 78.52 79.23 78.99 79.25 0.002503 0.68 1.21 3.38 0.36
Tributary 2 1132.51* 2yr-12hrSCS 0.45 78.52 79.09 78.89 79.11 0.002406 0.58 0.78 2.73 0.34
Tributary 2 1123.94* 100yr-12hrSCS 2.14 78.50 79.49 79.21 79.54 0.003386 0.98 2.18 4.37 0.44
Tributary 2 1123.94* 5yr-12hrSCS 0.82 78.50 79.20 78.99 79.23 0.003105 0.75 1.10 3.1 0.40
Tributary 2 1123.94* 2yr-12hrSCS 0.45 78.50 79.06 78.88 79.08 0.002939 0.63 0.72 2.51 0.38
Tributary 2 1115.38* 100yr-12hrSCS 2.14 78.48 79.44 79.21 79.50 0.004406 1.09 1.96 4.02 0.50
Tributary 2 1115.38* 5yr-12hrSCS 0.82 78.48 79.16 78.97 79.20 0.003996 0.83 0.99 2.86 0.45
Tributary 2 1115.38* 2yr-12hrSCS 0.45 78.48 79.03 78.87 79.06 0.003740 0.70 0.65 2.32 0.42
Tributary 2 1106.82 100yr-12hrSCS 2.14 78.45 79.38 79.20 79.46 0.006231 1.25 1.70 3.66 0.59




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 1106.82 5yr-12hrSCS 0.82 78.45 79.11 78.96 79.16 0.005598 0.95 0.87 2.61 0.53
Tributary 2 1106.82 2yr-12hrSCS 0.45 78.45 78.99 78.85 79.02 0.005220 0.80 0.57 212 0.49
Tributary 2 1095.57* 100yr-12hrSCS 2.14 78.46 79.33 79.14 79.41 0.005729 1.21 1.76 3.77 0.57
Tributary 2 1095.57* 5yr-12hrSCS 0.82 78.46 79.07 78.91 79.11 0.004904 0.90 0.91 2.72 0.50
Tributary 2 1095.57* 2yr-12hrSCS 0.45 78.46 78.95 78.80 78.98 0.004394 0.75 0.61 2.23 0.46
Tributary 2 1084.32* 100yr-12hrSCS 2.14 78.47 79.29 79.09 79.36 0.005397 1.18 1.81 3.89 0.55
Tributary 2 1084.32* 5yr-12hrSCS 0.82 78.47 79.03 78.87 79.07 0.004466 0.87 0.95 2.85 0.48
Tributary 2 1084.32* 2yr-12hrSCS 0.45 78.47 78.92 78.76 78.94 0.003896 0.71 0.64 2.37 0.43
Tributary 2 1073.07* 100yr-12hrSCS 2.14 78.48 79.25 79.05 79.31 0.005210 1.16 1.84 4.03 0.55
Tributary 2 1073.07* 5yr-12hrSCS 0.82 78.48 79.00 78.83 79.03 0.004237 0.84 0.98 2.99 0.47
Tributary 2 1073.07* 2yr-12hrSCS 0.45 78.48 78.89 78.74 78.91 0.003648 0.68 0.67 2.51 0.42
Tributary 2 1061.82* 100yr-12hrSCS 2.14 78.49 79.20 79.02 79.27 0.005214 1.15 1.86 4.18 0.55
Tributary 2 1061.82* 5yr-12hrSCS 0.82 78.49 78.96 78.81 79.00 0.004253 0.83 0.99 3.13 0.47
Tributary 2 1061.82* 2yr-12hrSCS 0.45 78.49 78.86 78.72 78.88 0.003680 0.67 0.68 2.66 0.42
Tributary 2 1050.57* 100yr-12hrSCS 2.14 78.49 79.16 78.98 79.22 0.005510 1.15 1.85 4.33 0.56
Tributary 2 1050.57* 5yr-12hrSCS 0.82 78.49 78.93 78.79 78.96 0.004653 0.84 0.97 3.25 0.49
Tributary 2 1050.57* 2yr-12hrSCS 0.45 78.49 78.82 78.70 78.85 0.004144 0.68 0.66 2.79 0.45
Tributary 2 1039.32 100yr-12hrSCS 2.14 78.50 79.10 78.96 79.17 0.006383 1.20 1.79 4.47 0.60
Tributary 2 1039.32 5yr-12hrSCS 0.82 78.50 78.87 78.77 78.92 0.006145 0.91 0.90 3.33 0.56
Tributary 2 1039.32 2yr-12hrSCS 0.45 78.50 78.77 78.69 78.80 0.006186 0.77 0.59 2.85 0.54
Tributary 2 1029.91* 100yr-12hrSCS 2.14 78.43 79.04 78.90 79.11 0.006497 1.19 1.79 4.59 0.61
Tributary 2 1029.91* 5yr-12hrSCS 0.82 78.43 78.82 78.71 78.86 0.006194 0.91 0.90 3.37 0.56
Tributary 2 1029.91* 2yr-12hrSCS 0.45 78.43 78.72 78.63 78.75 0.006182 0.77 0.59 2.85 0.54
Tributary 2 1020.51* 100yr-12hrSCS 2.14 78.36 78.98 78.84 79.05 0.006487 1.18 1.81 4.73 0.61
Tributary 2 1020.51* 5yr-12hrSCS 0.82 78.36 78.76 78.65 78.80 0.006198 0.90 0.91 3.43 0.56
Tributary 2 1020.51* 2yr-12hrSCS 0.45 78.36 78.66 78.58 78.69 0.006141 0.76 0.59 2.87 0.54
Tributary 2 1011.10* 100yr-12hrSCS 2.14 78.29 78.92 78.78 78.99 0.006395 1.16 1.84 4.88 0.60
Tributary 2 1011.10* 5yr-12hrSCS 0.82 78.29 78.70 78.59 78.74 0.006186 0.90 0.92 3.51 0.56
Tributary 2 1011.10* 2yr-12hrSCS 0.45 78.29 78.60 78.52 78.63 0.006170 0.76 0.59 2.92 0.54
Tributary 2 1001.70* 100yr-12hrSCS 2.14 78.21 78.86 78.73 78.93 0.006123 1.13 1.89 5.05 0.59
Tributary 2 1001.70* 5yr-12hrSCS 0.82 78.21 78.64 78.54 78.68 0.005977 0.88 0.94 3.62 0.55
Tributary 2 1001.70* 2yr-12hrSCS 0.45 78.21 78.54 78.45 78.57 0.006035 0.75 0.60 2.99 0.53




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 992.298* 100yr-12hrSCS 2.14 78.14 78.81 78.67 78.87 0.005605 1.09 1.97 5.25 0.57
Tributary 2 992.298* 5yr-12hrSCS 0.82 78.14 78.59 78.48 78.63 0.005485 0.84 0.98 3.79 0.53
Tributary 2 992.298* 2yr-12hrSCS 0.45 78.14 78.49 78.40 78.52 0.005554 0.72 0.63 3.10 0.51
Tributary 2 982.894* 100yr-12hrSCS 2.14 78.07 78.77 78.59 78.82 0.004825 1.02 2.10 5.52 0.53
Tributary 2 982.894* 5yr-12hrSCS 0.82 78.07 78.55 78.42 78.58 0.004538 0.77 1.06 4.03 0.48
Tributary 2 982.894* 2yr-12hrSCS 0.45 78.07 78.45 78.34 78.47 0.004418 0.66 0.69 3.30 0.46
Tributary 2 973.49 100yr-12hrSCS 2.14 78.00 78.73 78.53 78.78 0.003841 0.93 2.30 5.86 0.47
Tributary 2 973.49 5yr-12hrSCS 0.82 78.00 78.52 78.36 78.54 0.003324 0.68 1.20 4.37 0.42
Tributary 2 973.49 2yr-12hrSCS 0.45 78.00 78.42 78.28 78.44 0.003000 0.56 0.80 3.62 0.38
Tributary 2 964.252* 100yr-12hrSCS 2.14 78.00 78.70 78.50 78.74 0.003880 0.91 2.34 6.21 0.47
Tributary 2 964.252* 5yr-12hrSCS 0.82 78.00 78.49 78.33 78.51 0.003168 0.66 1.24 4.54 0.41
Tributary 2 964.252* 2yr-12hrSCS 0.45 78.00 78.39 78.26 78.41 0.002795 0.54 0.83 3.79 0.37
Tributary 2 955.015* 100yr-12hrSCS 2.14 78.00 78.66 78.47 78.70 0.003890 0.90 2.37 6.46 0.47
Tributary 2 955.015* 5yr-12hrSCS 0.82 78.00 78.46 78.31 78.48 0.003086 0.65 1.26 4.73 0.40
Tributary 2 955.015* 2yr-12hrSCS 0.45 78.00 78.37 78.23 78.38 0.002666 0.53 0.86 3.97 0.36
Tributary 2 945.778* 100yr-12hrSCS 2.14 78.00 78.63 78.45 78.67 0.003894 0.89 2.39 6.59 0.47
Tributary 2 945.778* 5yr-12hrSCS 0.82 78.00 78.43 78.28 78.45 0.003079 0.64 1.28 4.92 0.40
Tributary 2 945.778* 2yr-12hrSCS 0.45 78.00 78.34 78.21 78.36 0.002632 0.51 0.88 4.16 0.36
Tributary 2 936.541* 100yr-12hrSCS 2.14 78.00 78.59 78.41 78.63 0.003994 0.90 2.38 6.69 0.48
Tributary 2 936.541* 5yr-12hrSCS 0.82 78.00 78.40 78.26 78.43 0.003198 0.64 1.29 5.13 0.41
Tributary 2 936.541* 2yr-12hrSCS 0.45 78.00 78.32 78.19 78.33 0.002707 0.51 0.89 4.37 0.36
Tributary 2 927.304* 100yr-12hrSCS 2.14 78.00 78.55 78.39 78.59 0.004276 0.91 2.34 6.75 0.49
Tributary 2 927.304* 5yr-12hrSCS 0.82 78.00 78.37 78.24 78.39 0.003517 0.65 1.27 5.34 0.42
Tributary 2 927.304* 2yr-12hrSCS 0.45 78.00 78.29 78.18 78.31 0.002975 0.52 0.88 4.58 0.37
Tributary 2 918.067* 100yr-12hrSCS 2.14 78.00 78.50 78.37 78.55 0.004971 0.95 2.24 6.75 0.53
Tributary 2 918.067* 5yr-12hrSCS 0.82 78.00 78.34 78.23 78.36 0.004292 0.68 1.21 5.46 0.46
Tributary 2 918.067* 2yr-12hrSCS 0.45 78.00 78.26 78.16 78.28 0.003711 0.54 0.83 4.74 0.41
Tributary 2 908.83 100yr-12hrSCS 2.14 78.00 78.34 78.34 78.46 0.019600 1.52 1.40 5.93 1.00
Tributary 2 908.83 5yr-12hrSCS 0.82 78.00 78.25 78.21 78.30 0.011519 0.93 0.88 5.24 0.72
Tributary 2 908.83 2yr-12hrSCS 0.45 78.00 78.20 78.15 78.23 0.008816 0.72 0.63 4.52 0.61
Tributary 2 900.026* 100yr-12hrSCS 2.14 78.00 78.31 78.23 78.34 0.006800 0.84 2.54 11.83 0.58
Tributary 2 900.026* 5yr-12hrSCS 0.82 78.00 78.21 78.13 78.22 0.004895 0.56 1.46 9.74 0.46
Tributary 2 900.026* 2yr-12hrSCS 0.45 78.00 78.16 78.10 78.17 0.003970 0.44 1.03 8.46 0.40




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 891.223* 100yr-12hrSCS 2.14 78.00 78.26 78.29 0.005311 0.67 3.19 17.50 0.50
Tributary 2 891.223* 5yr-12hrSCS 0.82 78.00 78.17 78.19 0.003898 0.46 1.79 13.71 0.41
Tributary 2 891.223* 2yr-12hrSCS 0.45 78.00 78.13 78.14 0.003351 0.37 1.24 11.91 0.36
Tributary 2 882.42 100yr-12hrSCS 2.14 78.00 78.19 78.22 0.010905 0.79 2.70 19.70 0.68
Tributary 2 882.42 5yr-12hrSCS 0.82 78.00 78.11 78.13 0.012785 0.63 1.30 14.91 0.69
Tributary 2 882.42 2yr-12hrSCS 0.45 78.00 78.08 78.09 0.009322 0.47 0.97 13.77 0.57
Tributary 2 870.168* 100yr-12hrSCS 2.14 77.87 78.12 78.14 0.005871 0.69 3.1 17.62 0.52
Tributary 2 870.168* 5yr-12hrSCS 0.82 77.87 77.99 78.02 0.011325 0.66 1.25 12.43 0.66
Tributary 2 870.168* 2yr-12hrSCS 0.45 77.87 77.94 77.97 0.021574 0.68 0.67 10.32 0.85
Tributary 2 857.916* 100yr-12hrSCS 2.14 77.74 78.09 78.10 0.002547 0.55 3.90 16.60 0.36
Tributary 2 857.916* 5yr-12hrSCS 0.82 77.74 77.96 77.97 0.002251 0.40 2.05 12.80 0.32
Tributary 2 857.916* 2yr-12hrSCS 0.45 77.74 77.92 77.92 0.001620 0.30 1.51 11.33 0.26
Tributary 2 845.665* 100yr-12hrSCS 2.14 77.61 78.07 78.08 0.001411 0.47 4.50 15.21 0.28
Tributary 2 845.665* 5yr-12hrSCS 0.82 77.61 77.95 77.96 0.000737 0.29 2.85 12.51 0.19
Tributary 2 845.665* 2yr-12hrSCS 0.45 77.61 77.91 77.92 0.000379 0.19 2.36 11.54 0.14
Tributary 2 833.413* 100yr-12hrSCS 2.14 77.47 78.06 77.78 78.07 0.001060 0.46 4.64 13.21 0.25
Tributary 2 833.413* 5yr-12hrSCS 0.82 77.47 77.95 77.65 77.95 0.000416 0.25 3.26 11.34 0.15
Tributary 2 833.413* 2yr-12hrSCS 0.45 77.47 77.91 77.59 77.91 0.000186 0.16 2.84 10.70 0.10
Tributary 2 821.161* 100yr-12hrSCS 2.14 77.34 78.05 77.75 78.06 0.001142 0.51 4.20 10.79 0.26
Tributary 2 821.161* 5yr-12hrSCS 0.82 77.34 77.95 77.61 77.95 0.000376 0.26 3.15 9.55 0.14
Tributary 2 821.161* 2yr-12hrSCS 0.45 77.34 77.91 77.52 77.91 0.000157 0.16 2.81 9.10 0.09
Tributary 2 808.91 100yr-12hrSCS 2.14 77.21 78.02 77.78 78.05 0.002193 0.69 3.09 8.02 0.35
Tributary 2 808.91 5yr-12hrSCS 0.82 77.21 77.94 77.63 77.94 0.000625 0.34 2.45 7.32 0.18
Tributary 2 808.91 2yr-12hrSCS 0.45 77.21 77.91 77.58 77.91 0.000250 0.20 2.22 7.03 0.12
Tributary 2 801.24* 100yr-12hrSCS 2.14 77.24 78.02 77.71 78.03 0.001153 0.52 4.07 9.97 0.26
Tributary 2 801.24* 5yr-12hrSCS 0.82 77.24 77.94 77.59 77.94 0.000309 0.25 3.31 9.24 0.13
Tributary 2 801.24* 2yr-12hrSCS 0.45 77.24 77.91 77.53 77.91 0.000122 0.15 3.02 8.99 0.08
Tributary 2 793.569* 100yr-12hrSCS 2.14 77.27 78.02 77.65 78.02 0.000657 0.40 5.39 19.45 0.20
Tributary 2 793.569* 5yr-12hrSCS 0.82 77.27 77.94 77.54 77.94 0.000169 0.19 4.33 11.59 0.10
Tributary 2 793.569* 2yr-12hrSCS 0.45 77.27 77.91 77.49 77.91 0.000065 0.11 3.99 11.14 0.06
Tributary 2 785.9* 100yr-12hrSCS 2.14 77.30 78.01 77.59 78.02 0.000317 0.30 7.75 22.98 0.14
Tributary 2 785.9* 5yr-12hrSCS 0.82 77.30 77.94 77.50 77.94 0.000088 0.14 6.02 21.13 0.07




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 785.9* 2yr-12hrSCS 0.45 77.30 77.91 77.46 77.91 0.000035 0.09 5.39 20.32 0.04
Tributary 2 778.23 100yr-12hrSCS 2.14 77.33 78.01 77.53 78.02 0.000166 0.24 10.27 26.14 0.10
Tributary 2 778.23 5yr-12hrSCS 0.82 77.33 77.94 77.45 77.94 0.000043 0.11 8.34 23.65 0.05
Tributary 2 778.23 2yr-12hrSCS 0.45 77.33 77.91 77.42 77.91 0.000015 0.07 7.49 21.34 0.03
Tributary 2 769.43* 100yr-12hrSCS 2.14 77.39 78.01 77.58 78.02 0.000181 0.23 10.14 26.90 0.11
Tributary 2 769.43* 5yr-12hrSCS 0.82 77.39 77.94 77.50 77.94 0.000049 0.11 8.14 25.15 0.05
Tributary 2 769.43* 2yr-12hrSCS 0.45 77.39 77.91 77.48 77.91 0.000019 0.07 7.39 24.53 0.03
Tributary 2 760.63* 100yr-12hrSCS 2.14 77.45 78.01 77.63 78.01 0.000214 0.23 9.80 28.16 0.11
Tributary 2 760.63* 5yr-12hrSCS 0.82 77.45 77.94 77.56 77.94 0.000062 0.11 7.72 26.59 0.06
Tributary 2 760.63* 2yr-12hrSCS 0.45 77.45 77.91 77.54 77.91 0.000025 0.07 6.94 25.80 0.04
Tributary 2 751.83* 100yr-12hrSCS 2.14 77.51 78.01 77.68 78.01 0.000275 0.24 9.26 29.65 0.13
Tributary 2 751.83* 5yr-12hrSCS 0.82 77.51 77.93 77.62 77.94 0.000086 0.12 7.12 27.77 0.07
Tributary 2 751.83* 2yr-12hrSCS 0.45 77.51 77.91 77.60 77.91 0.000036 0.07 6.34 25.65 0.04
Tributary 2 743.03* 100yr-12hrSCS 2.14 77.57 78.01 77.74 78.01 0.000391 0.26 8.49 31.00 0.15
Tributary 2 743.03* 5yr-12hrSCS 0.82 77.57 77.93 77.69 77.93 0.000137 0.13 6.37 27.74 0.08
Tributary 2 743.03* 2yr-12hrSCS 0.45 77.57 77.90 77.67 77.91 0.000061 0.08 5.60 26.06 0.06
Tributary 2 734.23* 100yr-12hrSCS 2.14 77.63 78.00 77.80 78.00 0.000645 0.29 7.48 31.55 0.18
Tributary 2 734.23* 5yr-12hrSCS 0.82 77.63 77.93 77.75 77.93 0.000269 0.15 5.39 29.06 0.11
Tributary 2 734.23* 2yr-12hrSCS 0.45 77.63 77.90 77.74 77.90 0.000131 0.10 4.60 27.75 0.08
Tributary 2 725.43* 100yr-12hrSCS 2.14 77.69 77.99 77.86 78.00 0.001387 0.35 6.11 32.88 0.26
Tributary 2 725.43* 5yr-12hrSCS 0.82 77.69 77.93 77.82 77.93 0.000748 0.20 4.08 31.11 0.18
Tributary 2 725.43* 2yr-12hrSCS 0.45 77.69 77.90 77.81 77.90 0.000422 0.14 3.31 29.27 0.13
Tributary 2 716.63 100yr-12hrSCS 2.14 77.75 77.94 77.92 77.97 0.012744 0.67 3.21 34.21 0.69
Tributary 2 716.63 5yr-12hrSCS 0.82 77.75 77.89 77.89 77.91 0.014257 0.51 1.62 28.25 0.68
Tributary 2 716.63 2yr-12hrSCS 0.45 77.75 77.89 77.89 77.89 0.006679 0.32 1.39 26.87 0.46
Tributary 2 706.634* 100yr-12hrSCS 2.14 77.53 77.82 77.77 77.84 0.012925 0.61 3.50 26.83 0.54
Tributary 2 706.634* 5yr-12hrSCS 0.82 77.53 77.74 77.71 77.76 0.016100 0.51 1.62 19.24 0.56
Tributary 2 706.634* 2yr-12hrSCS 0.45 77.53 77.71 77.68 77.72 0.019467 0.46 0.99 15.94 0.58
Tributary 2 696.638* 100yr-12hrSCS 2.14 77.30 77.71 77.73 0.010914 0.55 3.89 21.45 0.41
Tributary 2 696.638* 5yr-12hrSCS 0.82 77.30 77.59 77.60 0.016336 0.50 1.65 14.21 0.47
Tributary 2 696.638* 2yr-12hrSCS 0.45 77.30 77.54 77.55 0.016601 0.43 1.06 11.58 0.45
Tributary 2 686.642* 100yr-12hrSCS 2.14 77.08 77.61 77.62 0.009338 0.50 4.24 17.63 0.33




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 686.642* 5yr-12hrSCS 0.82 77.08 77.43 77.45 0.014788 0.47 1.73 11.11 0.38
Tributary 2 686.642* 2yr-12hrSCS 0.45 77.08 77.36 77.37 0.019933 0.46 0.99 8.31 0.43
Tributary 2 676.646* 100yr-12hrSCS 2.14 76.86 77.52 77.27 77.53 0.008358 0.48 4.46 14.43 0.27
Tributary 2 676.646* 5yr-12hrSCS 0.82 76.86 77.33 77.14 77.33 0.008905 0.39 2.10 9.70 0.27
Tributary 2 676.646* 2yr-12hrSCS 0.45 76.86 77.24 77.09 77.24 0.009035 0.34 1.32 7.50 0.26
Tributary 2 666.65 100yr-12hrSCS 2.14 76.64 77.43 77.11 77.45 0.009285 0.50 4.24 11.11 0.26
Tributary 2 666.65 5yr-12hrSCS 0.82 76.64 77.26 76.96 77.26 0.005292 0.32 2.54 8.50 0.19
Tributary 2 666.65 2yr-12hrSCS 0.45 76.64 77.19 76.89 77.19 0.003163 0.23 1.97 7.41 0.14
Tributary 2 657.006* 100yr-12hrSCS 2.14 76.76 77.37 77.08 77.38 0.004722 0.42 5.11 15.57 0.23
Tributary 2 657.006* 5yr-12hrSCS 0.82 76.76 77.22 76.96 77.23 0.002694 0.27 3.07 12.03 0.17
Tributary 2 657.006* 2yr-12hrSCS 0.45 76.76 7717 76.91 7717 0.001559 0.19 2.41 10.62 0.13
Tributary 2 647.363* 100yr-12hrSCS 2.14 76.88 77.33 77.34 0.003523 0.40 5.36 22.56 0.26
Tributary 2 647.363* 5yr-12hrSCS 0.82 76.88 77.20 77.20 0.002411 0.28 2.91 15.49 0.21
Tributary 2 647.363* 2yr-12hrSCS 0.45 76.88 77.15 77.15 0.001549 0.21 2.20 13.53 0.16
Tributary 2 637.72 100yr-12hrSCS 2.14 77.00 77.31 77.31 0.002026 0.41 5.19 29.29 0.31
Tributary 2 637.72 5yr-12hrSCS 0.82 77.00 77.14 77.16 0.009407 0.56 1.46 15.90 0.59
Tributary 2 637.72 2yr-12hrSCS 0.45 77.00 77.11 77.12 0.010814 0.51 0.90 12.76 0.61
Tributary 2 629.835* 100yr-12hrSCS 2.14 76.91 77.30 77.30 0.001129 0.36 5.89 26.02 0.24
Tributary 2 629.835* 5yr-12hrSCS 0.82 76.91 77.10 77.11 0.004780 0.46 1.80 16.23 0.44
Tributary 2 629.835* 2yr-12hrSCS 0.45 76.91 77.03 77.04 0.008995 0.50 0.90 11.28 0.57
Tributary 2 621.95* 100yr-12hrSCS 2.14 76.81 77.29 77.29 0.000939 0.37 5.85 21.64 0.22
Tributary 2 621.95* 5yr-12hrSCS 0.82 76.81 77.08 77.09 0.001588 0.35 2.35 13.72 0.27
Tributary 2 621.95* 2yr-12hrSCS 0.45 76.81 76.99 77.00 0.003303 0.37 1.24 11.73 0.36
Tributary 2 614.065* 100yr-12hrSCS 2.14 76.72 77.28 76.99 77.29 0.001096 0.43 5.03 16.52 0.25
Tributary 2 614.065* 5yr-12hrSCS 0.82 76.72 77.07 76.90 77.08 0.000933 0.34 2.44 10.01 0.22
Tributary 2 614.065* 2yr-12hrSCS 0.45 76.72 76.98 76.85 76.99 0.001123 0.29 1.57 9.44 0.23
Tributary 2 606.18 100yr-12hrSCS 2.14 76.62 77.25 76.98 77.27 0.002291 0.63 3.37 10.46 0.36
Tributary 2 606.18 5yr-12hrSCS 0.82 76.62 77.06 76.86 77.07 0.001249 0.44 1.85 6.17 0.26
Tributary 2 606.18 2yr-12hrSCS 0.45 76.62 76.97 76.82 76.98 0.001038 0.34 1.34 5.83 0.23
Tributary 2 597.306* 100yr-12hrSCS 2.14 76.65 77.23 76.98 77.25 0.002412 0.63 3.38 11.00 0.36
Tributary 2 597.306* 5yr-12hrSCS 0.82 76.65 77.05 76.86 77.06 0.001272 0.44 1.86 6.34 0.26
Tributary 2 597.306* 2yr-12hrSCS 0.45 76.65 76.96 76.80 76.97 0.001065 0.34 1.34 6.01 0.23




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 588.432* 100yr-12hrSCS 2.14 76.67 77.21 76.97 77.23 0.002906 0.63 3.46 17.09 0.39
Tributary 2 588.432* 5yr-12hrSCS 0.82 76.67 77.03 76.85 77.04 0.001439 0.45 1.84 6.79 0.27
Tributary 2 588.432* 2yr-12hrSCS 0.45 76.67 76.95 76.80 76.96 0.001185 0.35 1.31 6.18 0.24
Tributary 2 579.558* 100yr-12hrSCS 2.14 76.70 77.18 77.20 0.002668 0.65 3.49 16.94 0.38
Tributary 2 579.558* 5yr-12hrSCS 0.82 76.70 77.02 77.03 0.001661 0.46 1.78 6.99 0.29
Tributary 2 579.558* 2yr-12hrSCS 0.45 76.70 76.94 76.95 0.001451 0.36 1.25 6.35 0.26
Tributary 2 570.684* 100yr-12hrSCS 2.14 76.72 77.16 77.18 0.002720 0.69 3.42 16.89 0.39
Tributary 2 570.684* 5yr-12hrSCS 0.82 76.72 77.00 77.01 0.002118 0.50 1.66 7.05 0.33
Tributary 2 570.684* 2yr-12hrSCS 0.45 76.72 76.92 76.93 0.002125 0.40 1.12 6.56 0.31
Tributary 2 561.81 100yr-12hrSCS 2.14 76.75 77.12 77.15 0.003340 0.77 3.23 19.08 0.43
Tributary 2 561.81 5yr-12hrSCS 0.82 76.75 76.97 76.99 0.003395 0.58 1.43 6.91 0.40
Tributary 2 561.81 2yr-12hrSCS 0.45 76.75 76.89 76.90 0.005084 0.53 0.86 6.51 0.46
Tributary 2 552.312* 100yr-12hrSCS 2.14 76.67 77.10 77.12 0.004017 0.66 3.68 18.30 0.35
Tributary 2 552.312* 5yr-12hrSCS 0.82 76.67 76.94 76.95 0.004198 0.48 1.70 7.89 0.33
Tributary 2 552.312* 2yr-12hrSCS 0.45 76.67 76.85 76.86 0.004937 0.43 1.04 6.40 0.34
Tributary 2 542.814* 100yr-12hrSCS 2.14 76.59 77.06 77.08 0.004678 0.58 4.03 17.72 0.30
Tributary 2 542.814* 5yr-12hrSCS 0.82 76.59 76.91 76.91 0.004848 0.42 1.97 8.86 0.28
Tributary 2 542.814* 2yr-12hrSCS 0.45 76.59 76.80 76.81 0.004895 0.37 1.21 6.38 0.27
Tributary 2 533.316* 100yr-12hrSCS 2.14 76.50 77.02 77.03 0.005293 0.53 4.36 17.76 0.27
Tributary 2 533.316* 5yr-12hrSCS 0.82 76.50 76.86 76.87 0.005276 0.37 2.20 9.73 0.24
Tributary 2 533.316* 2yr-12hrSCS 0.45 76.50 76.76 76.77 0.005091 0.33 1.38 6.80 0.23
Tributary 2 523.818* 100yr-12hrSCS 2.14 76.42 76.97 76.98 0.005949 0.48 4.68 18.62 0.24
Tributary 2 523.818* 5yr-12hrSCS 0.82 76.42 76.82 76.82 0.005828 0.34 2.40 10.35 0.22
Tributary 2 523.818* 2yr-12hrSCS 0.45 76.42 76.72 76.72 0.005564 0.30 1.53 7.44 0.21
Tributary 2 514.32 100yr-12hrSCS 2.14 76.34 76.92 76.93 0.006531 0.44 5.04 20.83 0.22
Tributary 2 514.32 5yr-12hrSCS 0.82 76.34 76.76 76.76 0.006973 0.33 2.51 10.62 0.21
Tributary 2 514.32 2yr-12hrSCS 0.45 76.34 76.67 76.67 0.006124 0.27 1.66 7.88 0.19
Tributary 2 506.612* 100yr-12hrSCS 2.14 76.32 76.87 76.88 0.006097 0.50 4.52 19.07 0.25
Tributary 2 506.612* 5yr-12hrSCS 0.82 76.32 76.70 76.71 0.006947 0.38 2.16 9.73 0.25
Tributary 2 506.612* 2yr-12hrSCS 0.45 76.32 76.62 76.62 0.006183 0.31 1.45 7.38 0.23
Tributary 2 498.905* 100yr-12hrSCS 2.14 76.30 76.82 76.83 0.004957 0.56 4.19 18.08 0.28
Tributary 2 498.905* 5yr-12hrSCS 0.82 76.30 76.65 76.66 0.006333 0.44 1.87 9.12 0.29
Tributary 2 498.905* 2yr-12hrSCS 0.45 76.30 76.57 76.57 0.005847 0.36 1.26 6.81 0.27




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 491.197* 100yr-12hrSCS 2.14 76.27 76.79 76.80 0.003112 0.61 4.16 18.11 0.30
Tributary 2 491.197* 5yr-12hrSCS 0.82 76.27 76.60 76.62 0.004342 0.50 1.69 9.17 0.32
Tributary 2 491.197* 2yr-12hrSCS 0.45 76.27 76.53 76.54 0.004242 0.40 1.13 6.30 0.30
Tributary 2 483.49 100yr-12hrSCS 2.14 76.25 76.77 76.78 0.001564 0.66 4.42 18.88 0.31
Tributary 2 483.49 5yr-12hrSCS 0.82 76.25 76.58 76.60 0.001969 0.52 1.72 10.27 0.32
Tributary 2 483.49 2yr-12hrSCS 0.45 76.25 76.51 76.52 0.001893 0.41 1.10 6.28 0.30
Tributary 2 474.957* 100yr-12hrSCS 2.14 76.25 76.75 76.77 0.001710 0.65 4.04 17.32 0.32
Tributary 2 474.957* 5yr-12hrSCS 0.82 76.25 76.56 76.58 0.002345 0.51 1.63 8.63 0.34
Tributary 2 474.957* 2yr-12hrSCS 0.45 76.25 76.49 76.50 0.002201 0.41 1.09 6.32 0.32
Tributary 2 466.425* 100yr-12hrSCS 2.14 76.25 76.73 76.75 0.001919 0.64 3.74 15.70 0.34
Tributary 2 466.425* 5yr-12hrSCS 0.82 76.25 76.54 76.56 0.003145 0.54 1.53 7.76 0.39
Tributary 2 466.425* 2yr-12hrSCS 0.45 76.25 76.47 76.48 0.002564 0.44 1.04 6.21 0.34
Tributary 2 457.892* 100yr-12hrSCS 2.14 76.25 76.71 76.74 0.002271 0.65 3.49 13.95 0.36
Tributary 2 457.892* 5yr-12hrSCS 0.82 76.25 76.51 76.53 0.004080 0.61 1.36 7.04 0.44
Tributary 2 457.892* 2yr-12hrSCS 0.45 76.25 76.44 76.46 0.003237 0.48 0.95 5.99 0.38
Tributary 2 449.36 100yr-12hrSCS 2.14 76.25 76.69 76.71 0.003052 0.67 3.21 13.25 0.41
Tributary 2 449.36 5yr-12hrSCS 0.82 76.25 76.43 76.47 0.012059 0.88 0.93 6.19 0.73
Tributary 2 449.36 2yr-12hrSCS 0.45 76.25 76.38 76.41 0.012186 0.73 0.62 5.62 0.70
Tributary 2 443.33* 100yr-12hrSCS 2.14 76.25 76.70 76.70 0.000696 0.38 5.61 15.53 0.20
Tributary 2 443.33* 5yr-12hrSCS 0.82 76.25 76.43 76.44 0.002201 0.41 2.01 11.90 0.32
Tributary 2 443.33* 2yr-12hrSCS 0.45 76.25 76.37 76.37 0.002714 0.35 1.30 11.42 0.33
Tributary 2 437.3 100yr-12hrSCS 2.14 76.25 76.70 76.70 0.000273 0.26 8.29 20.38 0.13
Tributary 2 437.3 5yr-12hrSCS 0.82 76.25 76.43 76.43 0.000908 0.26 3.1 18.22 0.20
Tributary 2 437.3 2yr-12hrSCS 0.45 76.25 76.36 76.36 0.001295 0.23 1.94 17.95 0.23
Tributary 2 430.05* 100yr-12hrSCS 2.14 76.20 76.69 76.70 0.000614 0.37 5.82 15.50 0.19
Tributary 2 430.05* 5yr-12hrSCS 0.82 76.20 76.41 76.42 0.001944 0.40 2.04 11.25 0.30
Tributary 2 430.05* 2yr-12hrSCS 0.45 76.20 76.35 76.35 0.002029 0.34 1.35 10.07 0.29
Tributary 2 422.8 100yr-12hrSCS 2.14 76.15 76.67 76.69 0.001593 0.60 3.54 9.06 0.31
Tributary 2 422.8 5yr-12hrSCS 0.82 76.15 76.37 76.40 0.005452 0.67 1.23 6.83 0.50
Tributary 2 422.8 2yr-12hrSCS 0.45 76.15 76.31 76.33 0.005721 0.55 0.83 6.49 0.49
Tributary 2 417.33* 100yr-12hrSCS 2.14 76.08 76.66 76.68 0.001711 0.60 3.56 9.74 0.32
Tributary 2 417.33* 5yr-12hrSCS 0.82 76.08 76.29 76.28 76.34 0.018428 1.03 0.79 5.74 0.89




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Tributary 2 417.33* 2yr-12hrSCS 0.45 76.08 76.25 76.24 76.28 0.013485 0.78 0.58 5.12 0.74
Tributary 2 411.86 100yr-12hrSCS 2.14 76.00 76.66 76.67 0.001123 0.51 4.20 10.71 0.26
Tributary 2 411.86 5yr-12hrSCS 0.82 76.00 76.23 76.27 0.009498 0.88 0.93 5.21 0.66
Tributary 2 411.86 2yr-12hrSCS 0.45 76.00 76.12 76.12 76.18 0.030595 1.08 0.42 4.15 1.08
Tributary 2 402.745* 100yr-12hrSCS 2.14 75.73 76.64 76.66 0.000982 0.58 3.68 6.75 0.25
Tributary 2 402.745* 5yr-12hrSCS 0.82 75.73 76.20 76.22 0.002306 0.62 1.31 4.1 0.35
Tributary 2 402.745* 2yr-12hrSCS 0.45 75.73 76.07 75.92 76.08 0.002697 0.56 0.81 3.35 0.37
Tributary 2 393.63 100yr-12hrSCS 2.14 75.47 76.58 76.28 76.64 0.003947 1.09 1.97 3.54 0.46
Tributary 2 393.63 5yr-12hrSCS 0.82 75.47 76.05 76.03 76.17 0.017731 1.50 0.55 1.87 0.89
Tributary 2 393.63 2yr-12hrSCS 0.45 75.47 75.91 75.91 76.02 0.023987 1.45 0.31 1.41 0.98
Tributary 2 389.83 Culvert

Tributary 2 382.36 100yr-12hrSCS 2.14 75.42 76.23 76.23 76.43 0.020188 2.01 1.06 2.59 1.00
Tributary 2 382.36 5yr-12hrSCS 0.82 75.42 75.97 75.97 76.11 0.022885 1.66 0.50 1.77 1.00
Tributary 2 382.36 2yr-12hrSCS 0.45 75.42 75.85 75.85 75.96 0.025249 1.48 0.31 1.39 1.01
Tributary 2 373.825* 100yr-12hrSCS 2.14 75.46 75.84 75.95 76.18 0.048404 2.59 0.83 2.95 1.56
Tributary 2 373.825* 5yr-12hrSCS 0.82 75.46 75.80 75.74 75.87 0.010399 1.14 0.72 2.80 0.71
Tributary 2 373.825* 2yr-12hrSCS 0.45 75.46 75.74 75.66 75.77 0.006941 0.83 0.55 2.54 0.57
Tributary 2 365.29 100yr-12hrSCS 2.14 75.50 75.94 75.83 75.96 0.002392 0.72 4.12 18.99 0.38
Tributary 2 365.29 5yr-12hrSCS 0.82 75.50 75.78 75.80 0.004506 0.67 1.42 14.44 0.47
Tributary 2 365.29 2yr-12hrSCS 0.45 75.50 75.70 75.72 0.005267 0.60 0.75 4.74 0.48
Tributary 2 354.745* 100yr-12hrSCS 2.14 75.44 75.90 75.93 0.003403 0.89 3.18 14.79 0.45
Tributary 2 354.745* 5yr-12hrSCS 0.82 75.44 75.73 75.76 0.004604 0.72 1.21 8.45 0.48
Tributary 2 354.745* 2yr-12hrSCS 0.45 75.44 75.65 75.67 0.005132 0.62 0.74 4.40 0.48
Tributary 2 344.2* 100yr-12hrSCS 2.14 75.37 75.86 75.90 0.003371 0.93 3.07 13.29 0.45
Tributary 2 344.2* 5yr-12hrSCS 0.82 75.37 75.68 75.71 0.004390 0.75 1.17 7.30 0.48
Tributary 2 344.2* 2yr-12hrSCS 0.45 75.37 75.60 75.62 0.004884 0.63 0.72 3.99 0.47
Tributary 2 333.655* 100yr-12hrSCS 2.14 75.31 75.82 75.86 0.003641 1.01 2.92 12.57 0.48
Tributary 2 333.655* 5yr-12hrSCS 0.82 75.31 75.64 75.67 0.004581 0.81 1.10 6.39 0.49
Tributary 2 333.655* 2yr-12hrSCS 0.45 75.31 75.55 75.57 0.004767 0.66 0.69 3.50 0.47
Tributary 2 323.11 100yr-12hrSCS 2.14 75.25 75.69 75.68 75.80 0.010466 1.55 1.79 9.41 0.78
Tributary 2 323.11 5yr-12hrSCS 0.82 75.25 75.56 75.61 0.007142 0.99 0.87 4.70 0.60
Tributary 2 323.11 2yr-12hrSCS 0.45 75.25 75.50 75.52 0.005341 0.72 0.63 2.94 0.50




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Tributary 2 315.99* 100yr-12hrSCS 2.14 75.25 75.65 75.72 0.007439 1.20 2.02 9.52 0.65
Tributary 2 315.99* 5yr-12hrSCS 0.82 75.25 75.53 75.56 0.005262 0.76 1.10 5.64 0.51
Tributary 2 315.99* 2yr-12hrSCS 0.45 75.25 75.47 75.49 0.004320 0.58 0.78 4.55 0.44
Tributary 2 308.87* 100yr-12hrSCS 2.14 75.25 75.61 75.67 0.006776 1.04 2.18 10.04 0.61
Tributary 2 308.87* 5yr-12hrSCS 0.82 75.25 75.50 75.52 0.005343 0.67 1.22 6.63 0.50
Tributary 2 308.87* 2yr-12hrSCS 0.45 75.25 75.44 75.45 0.004532 0.53 0.85 5.86 0.44
Tributary 2 301.75 100yr-12hrSCS 2.14 75.25 75.55 75.61 0.009816 1.07 2.03 10.15 0.71
Tributary 2 301.75 5yr-12hrSCS 0.82 75.25 75.42 75.46 0.013730 0.87 0.95 7.15 0.76
Tributary 2 301.75 2yr-12hrSCS 0.45 75.25 75.37 75.40 0.015427 0.75 0.61 6.24 0.77
Tributary 2 293.98* 100yr-12hrSCS 2.14 75.12 75.49 75.54 0.008648 0.99 2.16 9.52 0.66
Tributary 2 293.98* 5yr-12hrSCS 0.82 75.12 75.34 75.37 0.010532 0.84 0.98 6.36 0.68
Tributary 2 293.98* 2yr-12hrSCS 0.45 75.12 75.28 75.30 0.010917 0.73 0.62 5.03 0.67
Tributary 2 286.21 100yr-12hrSCS 2.14 75.00 75.33 75.33 75.43 0.020656 1.45 1.47 6.91 1.00
Tributary 2 286.21 5yr-12hrSCS 0.82 75.00 75.18 75.18 75.25 0.022876 1.22 0.68 4.46 1.00
Tributary 2 286.21 2yr-12hrSCS 0.45 75.00 75.13 75.12 75.18 0.023826 1.01 0.45 4.03 0.97
Tributary 2 279.57* 100yr-12hrSCS 2.14 74.79 75.18 75.17 75.28 0.016756 1.40 1.53 6.51 0.92
Tributary 2 279.57* 5yr-12hrSCS 0.82 74.79 75.01 75.01 75.10 0.024765 1.31 0.62 3.89 1.05
Tributary 2 279.57* 2yr-12hrSCS 0.45 74.79 74.95 74.95 75.01 0.024059 1.10 0.41 3.28 0.99
Tributary 2 272.93* 100yr-12hrSCS 2.14 74.59 75.16 75.02 75.21 0.005011 0.94 2.28 7.10 0.53
Tributary 2 272.93* 5yr-12hrSCS 0.82 74.59 74.94 74.86 74.98 0.007055 0.83 0.99 4.85 0.58
Tributary 2 272.93* 2yr-12hrSCS 0.45 74.59 74.84 74.79 74.88 0.009915 0.81 0.56 3.59 0.66
Tributary 2 266.29 100yr-12hrSCS 2.43 74.38 75.14 74.92 75.18 0.003274 0.85 2.85 7.36 0.44
Tributary 2 266.29 5yr-12hrSCS 0.94 74.38 74.93 74.75 74.95 0.002658 0.63 1.51 5.33 0.38
Tributary 2 266.29 2yr-12hrSCS 0.52 74.38 74.83 74.67 74.84 0.002309 0.51 1.02 4.40 0.34
Northwest Branch 206.99 100yr-12hrSCS 3.44 74.25 74.60 74.60 74.72 0.019317 1.55 2.22 9.05 1.00
Northwest Branch 206.99 5yr-12hrSCS 1.32 74.25 74.47 74.47 74.54 0.023012 1.18 1.1 7.73 1.00
Northwest Branch 206.99 2yr-12hrSCS 0.72 74.25 74.41 74.41 74.46 0.025231 1.04 0.69 6.31 1.00
Northwest Branch 198.495* 100yr-12hrSCS 3.44 74.00 74.40 74.41 74.55 0.020441 1.72 2.00 7.22 1.04
Northwest Branch 198.495* 5yr-12hrSCS 1.32 74.00 74.23 74.24 74.34 0.026198 1.43 0.92 5.32 1.09
Northwest Branch 198.495* 2yr-12hrSCS 0.72 74.00 74.17 74.17 74.24 0.027033 1.20 0.60 4.61 1.06
Northwest Branch 190 100yr-12hrSCS 3.44 73.75 74.23 74.20 74.37 0.013793 1.66 2.06 5.75 0.89
Northwest Branch 190 5yr-12hrSCS 1.32 73.75 74.07 74.01 74.13 0.008855 1.07 1.22 4.74 0.67




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Northwest Branch 190 2yr-12hrSCS 0.72 73.75 74.00 73.93 74.03 0.006832 0.81 0.89 4.33 0.57
Northwest Branch 181.195* 100yr-12hrSCS 3.44 73.75 74.18 74.26 0.008714 1.31 2.63 7.51 0.71
Northwest Branch 181.195* 5yr-12hrSCS 1.32 73.75 74.03 74.06 0.006018 0.84 1.57 6.63 0.55
Northwest Branch 181.195* 2yr-12hrSCS 0.72 73.75 73.96 73.98 0.004766 0.63 1.14 6.20 0.47
Northwest Branch 172.39 100yr-12hrSCS 3.44 73.75 74.06 74.04 74.16 0.015237 1.45 2.37 8.94 0.90
Northwest Branch 172.39 5yr-12hrSCS 1.32 73.75 73.92 73.98 0.015921 1.05 1.25 7.94 0.84
Northwest Branch 172.39 2yr-12hrSCS 0.72 73.75 73.87 73.91 0.016262 0.85 0.85 7.51 0.81
Northwest Branch 164.525* 100yr-12hrSCS 3.44 73.63 73.94 73.92 74.05 0.014453 1.41 2.44 9.17 0.87
Northwest Branch 164.525* 5yr-12hrSCS 1.32 73.63 73.81 73.86 0.015098 1.04 1.27 7.86 0.82
Northwest Branch 164.525* 2yr-12hrSCS 0.72 73.63 73.76 73.79 0.012469 0.79 0.91 7.39 0.72
Northwest Branch 156.66* 100yr-12hrSCS 3.44 73.50 73.89 73.95 0.007804 1.13 3.04 10.04 0.66
Northwest Branch 156.66* 5yr-12hrSCS 1.32 73.50 73.69 73.75 0.015637 1.05 1.25 7.76 0.84
Northwest Branch 156.66* 2yr-12hrSCS 0.72 73.50 73.62 73.61 73.67 0.021847 0.96 0.75 6.93 0.93
Northwest Branch 148.795* 100yr-12hrSCS 3.44 73.38 73.87 73.91 0.003401 0.82 4.20 12.12 0.44
Northwest Branch 148.795* 5yr-12hrSCS 1.32 73.38 73.65 73.67 0.004838 0.70 1.87 8.83 0.49
Northwest Branch 148.795* 2yr-12hrSCS 0.72 73.38 73.56 73.58 0.006126 0.63 1.14 7.48 0.52
Northwest Branch 140.93 100yr-12hrSCS 3.44 73.25 73.87 73.88 0.001444 0.58 5.93 15.07 0.29
Northwest Branch 140.93 5yr-12hrSCS 1.32 73.25 73.64 73.65 0.001463 0.45 2.93 11.03 0.28
Northwest Branch 140.93 2yr-12hrSCS 0.72 73.25 73.55 73.56 0.001197 0.36 2.02 9.22 0.24
Northwest Branch 133.316* 100yr-12hrSCS 3.44 73.25 73.85 73.87 0.001864 0.67 5.13 12.65 0.34
Northwest Branch 133.316* 5yr-12hrSCS 1.32 73.25 73.62 73.64 0.002069 0.51 2.56 10.17 0.33
Northwest Branch 133.316* 2yr-12hrSCS 0.72 73.25 73.54 73.54 0.001987 0.42 1.71 8.95 0.31
Northwest Branch 125.703* 100yr-12hrSCS 3.44 73.25 73.82 73.85 0.002963 0.85 4.06 9.90 0.42
Northwest Branch 125.703* 5yr-12hrSCS 1.32 73.25 73.60 73.62 0.003105 0.63 2.08 8.16 0.40
Northwest Branch 125.703* 2yr-12hrSCS 0.72 73.25 73.51 73.53 0.002991 0.51 1.42 7.57 0.37
Northwest Branch 118.09 100yr-12hrSCS 3.44 73.25 73.64 73.64 73.79 0.018503 1.76 1.96 6.28 1.00
Northwest Branch 118.09 5yr-12hrSCS 1.32 73.25 73.47 73.47 73.56 0.021312 1.33 0.99 5.41 0.99
Northwest Branch 118.09 2yr-12hrSCS 0.72 73.25 73.41 73.41 73.47 0.022137 1.08 0.67 5.12 0.96
Northwest Branch 109.985* 100yr-12hrSCS 3.44 73.00 73.32 73.39 73.57 0.049616 2.23 1.54 7.41 1.56
Northwest Branch 109.985* 5yr-12hrSCS 1.32 73.00 73.21 73.24 73.34 0.041427 1.55 0.85 6.17 1.33
Northwest Branch 109.985* 2yr-12hrSCS 0.72 73.00 73.17 73.18 73.25 0.038646 1.24 0.58 5.54 1.23
Northwest Branch 101.88 100yr-12hrSCS 3.44 72.74 73.45 73.12 73.47 0.000804 0.51 6.81 13.51 0.23




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Northwest Branch 101.88 5yr-12hrSCS 1.32 72.74 73.25 73.00 73.26 0.000565 0.32 4.15 12.87 0.18
Northwest Branch 101.88 2yr-12hrSCS 0.72 72.74 73.18 72.95 73.19 0.000360 0.22 3.28 12.55 0.14
Northwest Branch 94.5666* 100yr-12hrSCS 3.44 72.83 73.45 73.16 73.46 0.001045 0.53 6.44 14.46 0.26
Northwest Branch 94.5666* 5yr-12hrSCS 1.32 72.83 73.25 73.04 73.25 0.000935 0.36 3.63 13.56 0.22
Northwest Branch 94.5666* 2yr-12hrSCS 0.72 72.83 73.18 72.98 73.18 0.000657 0.26 2.75 12.78 0.18
Northwest Branch 87.2533* 100yr-12hrSCS 3.44 72.91 73.43 73.20 73.45 0.001583 0.59 5.81 15.40 0.31
Northwest Branch 87.2533* 5yr-12hrSCS 1.32 72.91 73.23 73.09 73.24 0.001947 0.46 2.89 13.25 0.31
Northwest Branch 87.2533* 2yr-12hrSCS 0.72 72.91 73.17 73.04 73.18 0.001495 0.34 2.09 11.99 0.26
Northwest Branch 79.94 100yr-12hrSCS 3.44 73.00 73.41 73.44 0.003182 0.72 4.79 16.06 0.42
Northwest Branch 79.94 5yr-12hrSCS 1.32 73.00 73.18 73.21 0.011398 0.83 1.59 11.27 0.70
Northwest Branch 79.94 2yr-12hrSCS 0.72 73.00 73.09 73.09 73.14 0.033309 0.98 0.74 9.05 1.10
Northwest Branch 73.53* 100yr-12hrSCS 3.44 72.87 73.40 73.42 0.001579 0.57 6.06 17.42 0.30
Northwest Branch 73.53* 5yr-12hrSCS 1.32 72.87 73.16 73.17 0.002957 0.54 2.45 12.00 0.38
Northwest Branch 73.53* 2yr-12hrSCS 0.72 72.87 73.05 73.06 0.005187 0.56 1.29 9.13 0.47
Northwest Branch 67.12 100yr-12hrSCS 3.44 72.75 73.40 73.41 0.000806 0.47 7.37 17.80 0.23
Northwest Branch 67.12 5yr-12hrSCS 1.32 72.75 73.15 73.16 0.001157 0.39 3.39 13.37 0.25
Northwest Branch 67.12 2yr-12hrSCS 0.72 72.75 73.04 73.05 0.001176 0.34 2.09 10.00 0.24
Northwest Branch 61.485* 100yr-12hrSCS 3.44 72.75 73.38 73.40 0.001761 0.69 5.19 14.83 0.33
Northwest Branch 61.485* 5yr-12hrSCS 1.32 72.75 73.13 73.15 0.002448 0.57 2.31 9.02 0.36
Northwest Branch 61.485* 2yr-12hrSCS 0.72 72.75 73.03 73.04 0.002431 0.50 1.45 6.90 0.35
Northwest Branch 55.85 100yr-12hrSCS 3.44 72.75 73.21 73.21 73.37 0.018304 1.78 1.94 6.06 1.00
Northwest Branch 55.85 5yr-12hrSCS 1.32 72.75 73.02 73.01 73.11 0.018855 1.40 0.94 4.33 0.95
Northwest Branch 55.85 2yr-12hrSCS 0.72 72.75 72.94 73.01 0.017278 1.12 0.64 3.88 0.88
Northwest Branch 46.32* 100yr-12hrSCS 3.44 72.63 73.00 73.02 73.18 0.024176 1.85 1.86 6.85 1.13
Northwest Branch 46.32* 5yr-12hrSCS 1.32 72.63 72.89 72.85 72.95 0.013301 1.13 1.16 5.65 0.80
Northwest Branch 46.32* 2yr-12hrSCS 0.72 72.63 72.81 72.78 72.86 0.012593 0.95 0.76 4.70 0.75
Northwest Branch 36.79 100yr-12hrSCS 3.44 72.50 72.83 72.86 72.99 0.026155 1.78 1.93 7.95 1.16
Northwest Branch 36.79 5yr-12hrSCS 1.32 72.50 72.71 72.71 72.79 0.022345 1.25 1.05 6.63 1.00
Northwest Branch 36.79 2yr-12hrSCS 0.72 72.50 72.65 72.64 72.70 0.019629 1.04 0.69 5.22 0.91
Northwest Branch 33.33 100yr-12hrSCS 3.44 72.50 72.68 72.74 72.86 0.051614 1.83 1.87 12.46 1.51
Northwest Branch 33.33 5yr-12hrSCS 1.32 72.50 72.67 72.63 72.70 0.010890 0.79 1.66 12.09 0.68
Northwest Branch 33.33 2yr-12hrSCS 0.72 72.50 72.63 72.64 0.009103 0.61 1.18 11.03 0.60




HEC-RAS Plan: Existing Con (Continued)

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
Northwest Branch 30.31 100yr-12hrSCS 3.63 72.50 72.65 72.69 72.81 0.050480 1.75 2.08 14.52 1.47
Northwest Branch 30.31 5yr-12hrSCS 1.39 72.50 72.61 72.61 72.66 0.021079 0.92 1.52 14.43 0.91
Northwest Branch 30.31 2yr-12hrSCS 0.77 72.50 72.59 72.61 0.017196 0.68 1.12 14.37 0.78
Northwest Branch 20.4933* 100yr-12hrSCS 3.63 72.25 72.39 72.48 72.71 0.113890 2.50 1.45 10.92 2.19
Northwest Branch 20.4933* 5yr-12hrSCS 1.39 72.25 72.37 72.37 72.43 0.025178 1.09 1.28 10.86 1.01
Northwest Branch 20.4933* 2yr-12hrSCS 0.77 72.25 72.33 72.33 72.38 0.037179 0.97 0.79 10.69 1.14
Northwest Branch 10.6766* 100yr-12hrSCS 3.63 72.00 72.43 72.31 72.49 0.006028 1.10 3.31 9.35 0.59
Northwest Branch 10.6766* 5yr-12hrSCS 1.39 72.00 72.22 72.16 72.26 0.009027 0.92 1.52 7.63 0.66
Northwest Branch 10.6766* 2yr-12hrSCS 0.77 72.00 72.02 72.11 73.33 5.051074 5.07 0.15 6.79 10.85
Northwest Branch 0.86 100yr-12hrSCS 3.63 71.75 72.23 72.23 72.38 0.018518 1.74 2.09 6.79 1.00
Northwest Branch 0.86 5yr-12hrSCS 1.39 71.75 72.02 72.02 7213 0.020774 1.49 0.94 4.20 1.00
Northwest Branch 0.86 2yr-12hrSCS 0.77 71.75 71.92 71.93 72.01 0.028570 1.36 0.56 3.65 1.11




KNCDP | Existing Conditions — Storm Drainage, Hydrology & Floodplain Mapping

Appendix C: Drawings

* KNUEA Pre-Development Drainage Area Plan — DWG 112117-PRE

October 2013
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1.0 INTRODUCTION

This report represents a summary of the existing information on the natural environment features
within the study area for the Kanata North Urban Expansion Area (KNUEA), including field
observations made in December, 2012 and the spring and summer of 2013, 2014 and 2015. The
objective is to provide information on the natural environment features and associated functions
they represent for input into the completion of the Environmental Management Plan (EMP),
Master Servicing Study (MSS) and Community Design Plan (CDP) for the KNUEA. The urban
expansion area extends along both sides of March Road north of Old Carp Road and the previous
Urban Area boundary north of Maxwell Bridge Road. The expansion area extends for
approximately 1.3 and one kilometre on the west and east sides of March Road, respectively.
The east boundary is marked by a former railway line (rails are now removed) between March
Road and March Valley Road with the existing residences along the east side of Marchbrook
Crescent and Nadia Lane generally marking the west boundary (Figure 1). The study area for
this assignment includes the urban expansion area and adjacent lands. The location of Woodlot
S23 east of the former railway on Figure 1 at the beginning of this report is taken from mapping
in Dillon (1999). The woodlot appears to have been mapped to the south of the actual feature
location as shown on the aerial photography. For the purposes of this report March Road is
considered to be in a north-south orientation.

The vast majority of the urban expansion area is dominated by agricultural activity including a
mixture of cultivation, pasture and specialty crops. Aquatic features within the study area
include the North Branch of Shirley’s Brook, a tributary flowing into the North Branch
beginning in the northwest portion of the study area and crossing March Road at the boundary
between 936 and 1020 March Road and numerous smaller drainage channels tributary to these
features. This channel will be referred to as the ‘North Tributary’ (Figures 1 and 2). Terrestrial
features include many deciduous hedgerows between the agricultural fields and a woodlot,
identified in the Shirley's Brook and Watt's Creek Subwatershed Study (Dillon, 1999) as
Woodlot S20, between the former railway and March Road in the east portion of the KNUEA .
Other deciduous woodlots are adjacent to the KNUEA east of the former railway and in the
southwest corner. These woodlots are identified on Schedule L3 of the City’s candidate Natural
Heritage System Overlay within the City’s Official Plan, identifying the requirement for an
Environmental Impact Statement for development proposed in or adjacent to the woodlot.
Additional lands in the central-west portion of the study area north of Marchbrook Crescent are
also identified on Schedule L3 (Figure 1).

There are no natural areas identified in the Natural Environment Systems Strategy or the Urban
Natural Environmental Evaluation Systems Strategy in or adjacent to the study area (Muncaster
and Brunton, 2005; Brunton, 1997). No Provincially significant wetlands or Areas of Natural
and Scientific Interest are within or adjacent to the study area with Shirley’s Bay to the east of
the study area representing the closest representation of both features. The closest portion of the
Shirley’s Bay wetland is approximately 1.3 kilometres to the east of the study area.
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2.0 EXISTING CONDITIONS
21 Aquatic Habitat

Fish habitat in the study area was assessed during multiple field visits completed in the summer
2009 and the spring and summer 2013, and in 2014 and 2015 for channels in proximity to
Woodlot S20. The purpose of the visits was to assess the extent of fish habitat and collect
information on fish communities. The assessed channels consist of the North Branch of
Shirley’s Brook as well as headwater tributaries to Shirley’s Brook including the North Tributary
flowing from the northwest to the southeast in the study area. As shown on Figure 2 other
tributaries and side branches were also assessed. A total of eighteen sampling sites were created,
with sixteen on Shirley’s Brook and tributaries (Sites 1-16) and one on each of the larger ponds
on the North Branch of Shirley’s Brook (Pond 1) and the North Tributary (Pond 2). In addition
some less defined farm swales and ditches are present. These features are assessed in the Fluvial
Geomorphic Assessment completed by Parish Aquatic Services (2015).

Field work was completed on April 26™ and 29", May 3™ and 6", August 20™ and September 3,
2013, June 23", 2014 and May 25", June 2™ and July 27", 2015 with work on the portion of the
North Tributary at 936 March Road completed in 2009. The spring and early summer of 2013
was considered wet, with frequent rain storms. The flood conditions were Normal during the
entire sampling period (as per the Mississippi Valley Conservation Authority website

(http:// www.mvc.on.ca/watershed-conditions-current/).

2.1.1 North Branch of Shirley’s Brook

The North Branch of Shirley's Brook enters the study area east of Marchbrook Crescent and
flows to the southeast to March Road through 927 March Road. The North Branch meanders
within a modest valley with defined top-of-slopes (Photo 1). Exposed rock is common in the
channel and valley (Photo 4). Large ponds are the dominant features of this channel in the urban
expansion area (Photo 2). Pond habitat was created and divided into three habitats by concrete
weirs which block potential fish movement except during high flows (Photo 5). The ponds
included deep pool habitat, reaching depths greater than 0.75 metres approximately five metres
from the shoreline. Exposed bedrock is common at the downstream ends of the ponds. Aquatic
vegetation (broad-leaved cattail, common arrowhead, chara species, giant bur-reed and sago
pondweed) was the only in-stream cover present in the ponds. The pond banks were fully
vegetated primarily with herbaceous species such as reed canary grass, spotted jewelweed and
purple loosestrife. Woody vegetation cover was intermittent with no appreciable canopy cover
over the ponds and included pussy willow, Manitoba maple, white cedar, white spruce and white
ash.

Elsewhere in the study area the North Branch of Shirley’s Brook is generally a channel over
bedrock with limited wetted widths in glide habitats (Photos 3 and 4). At the downstream end,
just west of March Road, the average channel and wetted widths were 3.2 metres and 0.4 metres,
respectively on August 20", 2013. The average bankfull depth was approximately 21cm and the
average water depth ranged from 1 to 3cm. The banks were generally fully vegetated with
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herbaceous species and also with scattered woody species. Herbaceous vegetation consisted of
reed canary grass, grass-leaved goldenrod, wild carrot, spotted jewel-weed and purple
loosestrife. The woody species included apple, Manitoba maple, common buckthorn, tartarian
honeysuckle, crack willow, white ash and large-toothed aspen. The bedrock substrate was often
covered in algae. In-stream cover included overhanging and aquatic vegetation (reed canary
grass, spotted jewelweed and purple loosestrife). No signs of erosion were observed. At the
upstream, west, end of the study area the substrate is still bedrock and the corridor is part of a
manicured residential yard. There was no in-stream cover, only exposed bedrock within the
channel. The banks had no vegetation except for the lawn and a few trees, white ash, white elm
and crack willow, which provided canopy cover.

On May 32013 Site 3, the closest site to March Road (Figure 2), was shocked for 286 seconds
over an area approximately 84 m”. The average water depth and wetted width in May were
10cm and 2.1 metres, respectively. A total of seven fish were captured representing five species:
central mudminnow, northern redbelly dace, finescale dace, blacknose dace and creek chub. Site
4, including Pond 1 where possible, was shocked on May 32013 for 261 seconds. A total of
20 fish were captured at Site 4 and Pond 1 representing six species: central mudminnow,
northern redbelly dace, creek chub, white sucker, brook stickleback and pumpkinseed. Several
of the brook sticklebacks were too small to net and not included in the total of 20 fish. During
the August 20™ 2013 visit only the pond was sampled due to insufficient water in the channel.
Five baited minnow traps were set overnight. A total of 11 fish were caught representing three
fish species: central mudminnow (size range 50mm), northern redbelly dace (32-48mm) and
creek chub (39-98mm). Further upstream, upstream of the ponds at Site 5 (Figure 2) a total of 25
fish were captured on May 6" representing two fish species: northern redbelly dace (41-52mm)
and brook stickleback (39-49mm). Iron staining was noted at this location on May 6", although
Site 5 had insufficient water to sample during the summer. At the furthest upstream site, Site 6
(Figure 2), on May 6™ the site was shocked for 378 seconds over an area approximately 68 m”.
No fish were caught. This site was also dry during the August 20™ visit.

The valleylands along the North Branch have many areas that are well vegetated with trees and
shrubs. Crack willows up to 50cm dbh are common, along with smaller white cedar, white elm,
green ash and white spruce trees. Hawthorn, slender willow, blackberry and common buckthorn
shrubs are among the trees. However the woody vegetation does not generally extend beyond
the top of slope, with the adjacent tablelands dominated by corn fields or, adjacent to the urban
expansion area, mowed lawns in the rear yards of Marchbrook Crescent residences.

The downstream end of the North Branch of Shirley's Brook, immediately south of the urban
expansion area, was surveyed as part of the Kanata North Environmental/Stormwater
Management Plan (CH2M Hill, 2001). CH2M Hill (2001) noted that the channel upstream of
the confluence with Shirley’s Brook has sufficient meandering, with a bankfull width in the
range of 2.5 metres. Closer to March Road stream cover becomes nil and the bankfull width
increases to almost five metres. Exposed bedrock is very common and the watercourse appears
to have been channelized. There appears to be no barrier to fish migration associated with the
culvert under March Road. Algae appeared to be more prolific than in the main branch.
Amphipods were common among the aquatic vegetation (CH2M Hill, 2001). There was a thin
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layer of gravel on top of clay. CH2M Hill (2001) observed that the entrenchment is lower than
in the main branch of Shirley’s Brook. During the time of CH2M Hill (2001) observations,
cattle trampling had caused significant impacts to the bank stability of the North Branch. Cattle
are no longer present in this reach of the North Branch with agriculture replaced by urban
residential developments. Although not sampled by CH2M Hill (2001) forage fish were
observed throughout the North Branch downstream of March Road. The North Branch was
considered by Dillon (1999) to be ‘Type 2’ fish habitat, the middle of three fish habitat quality
types used by Dillon (1999). This reach of the North Branch was considered a high priority for
restoration and enhancement by Dillon (1999). A major component of the recommendations was
restriction of cattle access, which has occurred. Dillon (1999) also recommended removal of
barriers to enhance fish movement and additional restoration using other natural channel design
techniques. The North Branch upstream of the confluence with the North Tributary was
considered by Aquafor Beech (2006) to support a moderately tolerant/tolerant warmwater fish
community, with a moderately tolerant warmwater fish community downstream of the
confluence with the North Tributary.

Photo 1 — The North Branch of Shirley’s Brook looking upstream from just west of March Road
(Site 3, May 3™, 2013)
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Photo 2 — Pond 1 in the North Branch of Shirley’s Brook at Site 4 (May 3 2013 )

Photo 3 —North Branch of Shirley’s Brook in the southwest portion of the urban expansion area
at Site 5. View looking upstream (May 3 2013 )
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Photo 4 —Exposed bedrock is common in the North Branch of Shirley's Brook in the southwest
portion of the urban expansion area (927 March Road)

Photo 5 — Weir and dry channel along North Branch of Shirley's Brook in the southwest portion
of the urban expansion area at Site 6. View looking downstream, southeast on August 20" 2013
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Photo 6 — Water present upstream of the weir in Photo 5(May 6" 2013 )
2.1.2 North Tributary

East Side of March Road

The North Tributary, a north-south tributary entering the North Branch of Shirley’s Brook
approximately 200 metres east of March Road, was sampled in the spring of 2009 to determine
the extent of fish habitat in the tributary at 936 March Road (Muncaster, 2009b). A diversity of
cool and warmwater forage and coarse fish were observed in the tributary. At a sampling station
(Site 1 on Figure 2) upstream of the confluence with the North Branch (Photo 7) 124 fish were
captured representing five forage fish species: central mudminnow, northern redbelly dace,
blacknose dace, creek chub, and brook stickleback. Further upstream, south of the north
boundary of 936 March Road, 434 fish were captured representing six fish species: white sucker,
central mudminnow, northern redbelly dace, blacknose dace, creek chub, and brook stickleback.
Muncaster (2009b) noted a beaver dam upstream of this sampling station. Site 1 (Figure 2) was
also sampled on August 20™ 2013 (Photo 8). The site was shocked for 554 seconds over an area
approximately 88 m” and ten dip net samples were taken. Ninety fish were captured representing
four species: white sucker (46-53mm), longnose dace (29-46mm), creek chub (35-144mm) and
brook stickleback (15-48mm).

The average wetted widths of the North Tributary in the south portion of the urban expansion
area on May 8™ 2009 were between 2.2 and 3.2 metres (Photos 7 and 9). The average bankfull
depth was between 32 and 46¢cm, and the average water depth was 15cm, with a range of 5 —
35cm. The substrate was dominated by silt in the upstream reach and bedrock and sand in the
downstream reach, with some clay, pebble, gravel and hard packed clay. The habitat type
consisted of pool with a run at the downstream end. The maximum pool depths were 20-34 cm.

MUNCASTER ENVIRONMENTAL PLANNING INC. 9
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The substrate was composed of fines and bedrock in the pool habitat and gravel, pebble and
cobble in the run. In-stream cover was limited. Where cover was present it consisted of aquatic
vegetation (reed canary grass, purple loosestrife and spotted jewelweed) and large woody debris.

The banks were fully vegetated with herbaceous and woody species. Herbaceous vegetation
consisted of reed canary grass, purple loosestrife and enchanter’s nightshade. Woody species
included common buckthorn, wild black currant, wild red raspberry, Manitoba maple, crack
willow and white ash. Canopy cover is intermittent with good tree cover in the deciduous
hedgerows east of March Road (Photo 10). No areas of active erosion were observed in the
downstream reaches. Two log weirs likely impact potential fish migration during lower flow
periods east of March Road as well as a stone weir associated with Pond 2 on the west side of
March Road. No potential blockages were observed at the culverts under March Road or a
laneway at 1035 March Road. Cattle access to the North Tributary appeared extensive along the
south side of 1020 March Road east of March Road. On August 20™ 2013 the downstream end
of Site 1 near the south edge of the study area (Figure 1) was dry.

Further upstream, just east of March Road at Site 7 (Figure 2) the habitat type consisted of
glides, pool (maximum depth 45 cm) and run morphological units (Photo 10). The substrate was
fines. In-stream cover was sparse. In-stream cover consisted of aquatic vegetation (algae,
common arrowhead, reed canary grass and moss) and undercut banks (only in the spring when
water levels are high). Signs of erosion included undercut banks. The average channel and
wetted widths were 2.6 m and 1.6 m respectively. The average bankfull depth was
approximately 29cm and the average water depth was approximately 13cm. On May 3™, Site 7
was shocked for 960 seconds over an area approximately 112 m*. No fish were captured.

Due to a lack of water no fish sampling could be completed in a small channel (Site 8) entering
the North Tributary at Site 7 from the west side of March Road. The average water depth was
3cm, with a maximum depth of Scm. The channel has a typical trapezoid cross-section with a
channel width of 1.8 metres and appears to be fed from a tile drain. Fines dominate the substrate
and no in-stream cover was observed. An adjacent deciduous hedgerow provided full canopy
cover of the channel.
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Photo 7 — Downstream reach of the North Tributary at the south end of 936 March Road on May
8™ 2009. View downstream to the existing urban development south of the urban expansion area

Photo 8 - Site I on the North Tributary upstream of the south boundary of the study area
boundary (August 20" 2013 )
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Photo 9 — North Tributary in upper portion of 936 March Road.
View looking downstream, south (May 8", 2009)

Photo 10 — West to east leg of the North Tributary (Site 7) along property line between 936 and
1020 March Road. View looking downstream, east (May 3, 2013)
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West Side of March Road

The North Tributary follows the roadside ditch on the east side of March Road upstream of Site
7 until it crosses March Road at 1035 March Road. Site 9, just west of March Road along the
driveway of 1035 March Road, was shocked for 787 seconds over an area approximately 60 m?.
The average water depth and wetted width on April 29™ 2013 were 35cm and 1.5 metres,
respectively. Three fish were captured representing two species: creek chub (116-119mm) and
brook stickleback (43mm). On August 20™ 2013 Site 9 was dip netted 20 times as the site was
choked with vegetation preventing sampling with the electrofisher. A total of seven fish were
caught representing three species: central mudminnow (56mm), fathead minnow (15mm) and
brook stickleback (15-38mm).

Pond 2 is along the North Tributary west of March Road between Sites 9 and 10 (Photo 11). The
pond included deep pool habitat reaching depths of greater than 85cm approximately two metres
from the shoreline. The area that was accessible by wading had an average depth of 72 cm. The
substrate consisted of unconsolidated muck. The only in-stream cover present was aquatic
vegetation (reed canary grass). A crushed stone weir appears to be a partial barrier to fish
migration at the downstream end of the pond. The pond was sampled during the summer using
minnow traps. The total catch (five traps) was thirty fish representing three species: finescale
dace (50mm), creek chub (75-185mm) and brook stickleback (57mm).

Further west of March Road the upstream reaches flow through pasture lands and the North
Tributary often meanders through dense patches of reed canary grass and other species such as
spotted joe-pye-weed and purple loosestrife (Photos 12 and 13). The average channel and wetted
widths were 7.8 metres and 1.1 metres, respectively along this reach (Site 10). The average
water depth was approximately 9cm (range 3-25cm). The habitat type consisted of glide
morphological units. The substrate was composed of bedrock. The channel was almost
completely covered by the aquatic vegetation making it hard to access the channel (Photo 12).
The channel was very difficult to locate in the summer at Sites 11 and 12 (Photo 14). These sites
had no signs of erosion. The banks were fully vegetated with herbaceous species including the
dominant reed canary grass, along with Canada goldenrod, purple loosestrife and wild carrot.
Woody vegetation is generally lacking in the riparian corridor, with some hawthorn shrubs
further upstream.

On April 29™ Site 10 was shocked for 529 seconds over an area approximately 36 m>. Only
one brook stickleback was captured (45mm). On August 20" Site 10 was dip netted five times
as the site was too choked with vegetation to permit electrofishing. No fish were captured. On
April 26™, Site 11 was shocked for 478 seconds over an area approximately 56 m®. The average
water depth and wetted width in April were 33cm and 1.4 metres. One creek chub was captured.
Also on April 26™, Site 12 was shocked for 401 seconds over an area approximately 36 m”. The
average water depth and wetted width in April were 41cm and 0.9 metres. A total of three brook
sticklebacks (54-56mm) were captured. During the September 3™ visit Sites 11 and 12 were not
sampled for fish as they were too choked with vegetation to dip net and there was little water
(Photo 14).

MUNCASTER ENVIRONMENTAL PLANNING INC. 13
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Although the North Tributary was considered by Dillon (1999) to have ‘no discernible habitat’,
the watercourse appears to add to the overall productivity of the Shirley’s Brook system,
especially during the spring period. Much of the fish community may migrate downstream to
Shirley’s Brook during the lower flow periods. The North Tributary was considered a low
priority for restoration and enhancement by Dillon (1999) and to support a tolerant warmwater
fish community by Aquafor Beech (2006).

Photo 11 — On-line Pond 2 in the North Tributary west of March Road at 1035 March Road.
View looking upstream, northwest on August 20", 2013
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Photo 12 — North Branch of Shirley's Brook further west of March Road (1075 March Road) at
Site 10. Reed canary grass dominates the corridor. View looking upstream, north (August 20”’)

Photo 13 — Site 12 on the North Tributary at the upstream (northwest) portion of the
urban expansion area (April 26" 201 3)
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Photo 14 - Site 12 during summer conditions on September 3™, 2013

2.1.3 Other Channels

East Side of March Road

A tributary of Shirley’s Brook, labelled Tributary 2 on Figure 2, is mapped on the Natural
Heritage System Overlay in the northeast corner of the urban expansion area, in the east portion
of the property line between 1020 and 1070 March Road. The Overlay shows this tributary
beginning approximately 120 metres west of the former railway and channelized east to Shirley’s
Brook on the east side of March Valley Road. Little water was in the channel on May 3™, 2013
and much of the channel was dry on September 3. The average channel width was 2.2 m. The
wetted width at the downstream end of Site 16 averaged 0.8 metres and the water depth averaged
2cm on May 31 (Photo 15). These sites (Sites 15 and 16 on Figure 2) were sampled for fish in
the spring only due to insufficient water depth in the summer. During the spring visit the site
was shocked for 175 seconds and then dip netted (105 dips), over an area approximately 105 m?.
No fish were captured at this site.

A series of channels dug as agricultural ditches, marked Tributary 1 on Figure 2, are in the
southeast portion of 936 March Road. At Site 14 the average channel width and bank heights
were 1.3 metres and 21cm, respectively. The site was dry during the summer (Photo 16). The
substrate was composed of fines. There was scarce in-stream cover provided by large woody
debris. The banks were completely vegetated with herbaceous and woody species. Herbaceous
vegetation consisted of reed canary grass, purple loosestrife and common milkweed. Woody
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vegetation included common buckthorn, tartarian honeysuckle, nannyberry, white ash, white oak
and Manitoba maple. Moderate canopy cover was present.

Additional field surveys were completed on Tributary 1 and side branches entering the Tributary
within and adjacent to Woodlot S20 in 2014 and 2015. As the channels do not drain a large
watershed, the majority of the channel was dry despite recent rain events and normal water
conditions. Thus only one of the four stations could be sampled for fish. The station was
shocked for 256 seconds over an area of approximately 82 m”. Using a dip net, a total of 20 dips
were also completed in areas that were too shallow to shock. Two brook stickleback were
captured and six others were visually noted (they were too small to net). A fish habitat
assessment concluded that the agricultural channels provide seasonal fish habitat with some
refuge pools in a reach south of Woodlot S20. While the refuge pools seemed to be sufficient to
provide habitat for a few brook sticklebacks; it is unlikely that they would during a normal
rainfall year. There was only 7 cm of water and the fish would be easy prey for predators. Other
than the few brook sticklebacks, no other species were captured or observed. Brook stickleback
is a common warm to cool water forage fish and it is not unusual for it to be documented in the
upper headwaters of systems.

The agricultural channel marked as Tributary 1 provides seasonal fish habitat for a few common
forage fish (brook stickleback) and a portion of this channel is along the edge of Woodland S20.
Typically woodlands can help mitigation evaporation and water temperatures of watercourses
through the shading provided by canopy cover. They can also provide food sources and structure
such as insects from leaves, decomposition of leaf litter and fallen branches or trunks. The only
reach of Tributary 1 that provided fish habitat during the field surveys completed in 2014 and
2015 was south and upstream of Woodlot S20 and did not receive any benefits due to the
woodland. Agricultural channels supporting such species as brook stickleback often lack any
canopy covering. Tributary 1 and the side branches do not represent a sensitive headwater in
terms of fish habitat. The limited fish habitat observed in Tributary 1 is not supported or
influenced by the adjacent Woodlot S20.

A headwater assessment was completed on Tributary 1 and two side branches within and
adjacent to Woodlot S20. The conclusions of the headwaters assessment are based on four
evaluation criteria: hydrology, riparian conditions, fish and fish Habitat and terrestrial habitat. The
channels investigated yielded a very limited fish population in one area of one of the channels and no
fish in the other two channels. The hydrology component was scored as contributing for two of the
channels and limited for the third channel. The scores for the riparian and terrestrial habitat criteria
were the highest due to the forested swamp, vegetation community 9, in Woodlot S20 and presence
of amphibians.
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Photo 15 — Tributary of Shirley's Brook (Site 16, Tributary 2) in the northeast portion of the
urban expansion area, on the property line between 1020 and 1070 March Road (May 3", 2013)

Photo 16 — Tributary 1 (Site 14) during summer conditions on September 3 2013
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Photo 17 — A dry Tributary 1 within the east edge of Woodlot S20 on June 23", 2014

West Side of March Road

A tributary of the North Tributary extends from the Nadia Lane area east to meet the North
Tributary in the west portion of 1075 March Road. This channel is identified on Figure 2 as Side
Branch 2, with sampling Site 13 located on the channel. The substrate in the channel was
composed of fines. The in-stream cover consisted of aquatic vegetation (reed canary grass)
(Photo 18) and terrestrial vegetation (Canada goldenrod and common milkweed). There were no
signs of erosion along Site 13. On April 26" the site was dip netted 72 times as there was
insufficient water to use the electroshocker. The average water depth and wetted width on April
26" were 13cm and 0.4 metres, respectively. There were no fish seen or captured at this site.
There was no sampling during the summer visit on August 20™ as the site was choked with
vegetation and completely dry.

Another tributary, along a west-east deciduous hedgerow near the south end of 927 March Road,
flows into the North Branch of Shirley’s Brook south of the urban expansion area. This
tributary, Site 2 of Side Branch 1 on Figure 2, was not sampled in 2013 due to a lack of water.
In addition the channel is filled with woody debris (Photo 19).
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Photo 18 — West to east tributary (Side Branch 2) flowing east to the North Tributary in the
west—central part of 1075 March Road (Site 13, April 26", 2013). View looking upstream, west

Photo 19 - Site 2 of Side Branch 1 in the southwest corner of the urban expansion area along a
west-east deciduous hedgerow on 927 March Road (August 20", 2013)
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2.1.4 Fish Habitat Summary

A total of eight species were captured during the spring and eight species during the summer
(Table 1). All of these fish species are commonly found in cool and warm water fish habitats in
eastern Ontario and all, except for white sucker and pumpkinseed found in one of the four sites
on the North Branch of Shirley’s Brook and white sucker noted in the lower portion of the North
Tributary, are common forage fish species. Observations of adult white sucker in the spring and
young white sucker in the summer indicate white sucker is spawning in the lower reaches of the
North Branch and North Tributary.

Based on the fish sampling and fish habitat assessments, the North Tributary and the North
Branch of Shirley’s Brook support direct fish habitat for the majority of the urban expansion
area. Upstream of Site 10 the North Tributary is intermittent, with the North Branch of Shirley’s
Brook intermittent upstream of the second weir at Site 5. Other than Tributary 1, none of the
other channels sampled contained fish and any fish habitat associated with these channel would
be considered indirect.

Table 1 Summary of Fish Captured per Season
No. Caught
Species Name Scientific Name (Size range, mm)
Spring Summer
white sucker Catostomus 3 2
commersonii (180-212) (46-53)
. __ 5 1
central mudminnow Umbra limi (64-109) (56)
northern redbelly Phoxinus eos 4 2
dace (41-54) (10-62)
. . 1 1
finescale dace Phoxinus neogaeus (57) (61)
lonenose dace Rhinichthys 21
g cataractae (27-86)
blacknose dace Rhinichthys obtusus ( 810)
fathead minnow Pimephales notatus 1(15)
creek chub Semotilus 7 72
atromaculatus (46-119) (30-157)
brook stickleback Culaea inconstans 38 28
(35-56) (15-48)
pumpkinseed Lepomis gibbosus ( 612)
Total 51 128
No. of Species 8 8
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2.2 Terrestrial Habitat

Wildlife and vegetation surveys were completed on December 4™ and 13™, 2012 and May 3™ and
June 19" and 21%, 2013. An additional survey in the vicinity of the southwest wooded area was
completed on August 6", 2014, while Woodlot S23 and adjacent lands were reviewed on June
5™ 2014 and May 14™, June 9™, June 10™ and June 18™, 2015. In addition butternut health
assessments were completed on Jul(?/ 16" and 25™, 2013 and breeding bird surveys were
completed on June 13" and July 2", 2013. Breeding bird surveys were also completed for
Woodlot S23 and adjacent lands on May 20™ and June 4™, 2015. The breeding bird surveys met
the following requirements:

* completed between first week of June and first week in July and completed a minimum
of 15 days apart;

* completed by mid-day in response to decreasing calling;

* conducted on days with no rain, little to no wind and good visibility;

» consisted of 5-min point observations located 300m apart (if habitat is complex additional
points within 100m can be added)

* while walking between points, any additional observations were recorded;

* alist of all birds observed was also compiled within the different habitats; and

* birds were identified by sound and/or sight.

Incidental wildlife and vegetation observations were gathered on all of the above dates as well as
the fish sampling in late April, May and July and the fish habitat assessments in June, July,
August and early September.

2.2.1 Woodlot S20

The wooded area in the east portion of the urban expansion area to the north and south of the
boundary between 936 and 1020 March Road and west of the former railway was identified as
‘Woodlot S20’ by Dillon (1999). The wooded area was designated by Dillon (1999) as a
“Natural Area Not Protected from Development”, as were the wooded areas in the vicinity of
Houston and Marchbrook Crescents that are now part of rural residential subdivisions. Woodlot
S20 is dominated by white cedar trees, with white elm and trembling aspen well represented
(Photos 20, 23 and 25). Green ash, trembling aspen, white ash, bur oak, white elm, white birch,
butternut (Photo 22), Manitoba maple and sugar maple are also present, along with hawthorn, red
raspberry, red elderberry, prickly gooseberry, glossy buckthorn, tartarian honeysuckle and red-
osier dogwood shrubs. Although the majority of white cedars are young with the trees generally
less than 15cm diameter at breast height (dbh) (Photo 25), older trees are in Woodlot S20 (Figure
3). The older trees include dozens of white cedars in the 40cm — 71cm dbh range (Photo 23), a
few butternut and white ash up to 69cm dbh and six trembling aspen in the 40cm — 47c¢m dbh
range. However as described in Section 3 below the density of larger trees in Woodlot S20 did
not meet the provincial Significant Woodland criterion. Wind throw of several trees was
observed in this area (Photo 24). Much of the ground flora is reflective of disturbed conditions
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including bluegrass, brome grass, thicket creeper, wild madder, common burdock, wild grape,
fragrant bedstraw, hog peanut, stinging nettle, heal-all, bull thistle, ground ivy, field horsetail,
common mugwort, wild cucumber, yellow sorrel, tall buttercup, common dandelion and tufted
vetch (Photo 26). Enchanter’s nightshade, wild sarsaparilla, white snakeroot, jack-in-the-pulpit,
lady fern, white trillium and white baneberry are also present. Thick duff layers of cedar leaves
likely impacts the ground flora community in many areas. Purple loosestrife, spotted jewelweed,
ostrich fern, red-osier dogwood shrubs and cattails are reflective of the lower lying areas in the
cedar forest and in these areas the vegetation community on Figure 1 is described as a white
cedar coniferous swamp.

The northeast corner of Woodlot S20 is a younger fresh-moist elm-ash deciduous forest. The
largest trees are single white ash (41cm dbh) and bur oak (47cm dbh) with the forest dominated
by smaller trembling aspen, balsam poplar, white elm and green ash (Photo 28). Red-osier
dogwood, red raspberry, slender willow and common buckthorn shrubs are common, with
regenerating ash stems dominant in many areas of the understorey. The ground flora is highly
disturbed and includes meadow grass, tall buttercup, Canada goldenrod, red clover, common
strawberry, heart-leaved aster, small white aster, wild cucumber, poison ivy, tufted vetch, yellow
sorrel, white avens, yellow violet, daisy fleabane, common dandelion, thicket creeper and
Pennsylvania sedge. A fresh-moist ash poplar deciduous forest is along the southwest side of
Woodlot S20 (Photo 21). Green ash up to 27cm dbh are dominant, with Manitoba maple, white
elm, butternut, white ash and trembling aspen also present. The largest trees are in a remnant
hedgerow along the east side of the community including white ash and trembling aspen up to
68cm and 47cm dbh, respectively. Glossy buckthorn, common buckthorn, prickly ash and
regenerating ash and Manitoba maple stems are in the understorey. The disturbed ground flora
includes tall buttercup, tufted vetch, Canada thistle, elecampane, meadow grass, reed canary
grass, orchard grass, daisy fleabane, Canada goldenrod, wild parsnip, thicket creeper, white
avens, common strawberry, poison ivy and sensitive fern.

A small area of white cedar-ash mixed forest is in the northwest portion of Woodlot S20. White
cedar and green ash stems are up to 53cm and 26¢cm dbh, respectively along with smaller white
elm. Apple, red raspberrry and regenerating white elm and ash are common in the understorey.
White avens is very common in the disturbed ground flora along with Philadelphia fleabane,
thicket creeper, enchanter’s nightshade, reed canary grass, tall buttercup, Canada goldenrod,
white bedstraw, spotted jewelweed and common burdock (Photo 27).

Wildlife observed in Woodlot S20 included, American robin with immatures, , American
goldfinch, common yellowthroat, yellow warbler, cedar waxwing, great-crested flycatcher,
white-tailed deer, coyote tracks and scat, American toad, gray treefrog and spring peeper.
Additional bird observations are provided in Appendix A. No forest interior or area sensitive
breeding birds were observed in Woodlot S20.

Dillon (1999) identified no interior habitat for Woodlot S20 and the woodlot scored low for size,
biodiversity and hydrological features criteria. The woodlot scored higher for landscape
attributes, wildlife concentrations and condition of natural area. The overall score assigned by
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Dillon (1999) was 102, with scores for the other woodlots in the Shirley’s Brook subwatershed
ranging between 33 and 425. Woodlot S20 was not identified by Dillon (1999) for protection.

The woodlot was described by Aquafor Beech (2006) as a severely fragmented area with no
interior forest representation or linkage potential. Aquafor Beech (2006) recommended
protection for Category 1 lands, with an Environmental Impact Statement recommended for
Category 2 lands should a land use change be considered. The woodlot was identified as a
Category 1 component of the Natural Heritage System on Figure 2 of Aquafor Beech (2006).
The woodlot does not meet any of the three Category 1 criteria of Aquafor Beech (2006). Based
on the criteria the woodlot would be considered Category 2 — features located in areas considered
to be high recharge. Paterson Group (2013) completed a site investigation of Woodlot S20 to
provide a preliminary assessment of the infiltrative characteristics of the woodlot area. The site
investigation found that the woodlot is generally overlain by upwards of 300 mm of organic
topsoil which, in turn, is underlain by a compact silty sand to sandy silt composite with trace
gravel. Refusal to augering was noted in all locations within the woodlot at depths ranging from
600 mm to more than 1 m below ground surface. The soil at the base of the alluvial deposits,
near the point of refusal were noted to be approaching field saturation indicating that infiltrating
water is perched at this interface. Paterson Group (2013) concluded that the recharge potential of
Woodlot S20 is severely limited and from a hydrogeologic perspective is not considered to be
unique in its contribution to groundwater recharge. While surface water can infiltrate readily
into the alluvial soils, the presence of field saturated soils at the bedrock/glacial till layer beneath
the woodlot would indicate that the infiltrate is perched in this area and unable to percolate
readily into the underlying bedrock. Moreover, beyond the woodlot area, the alluvial soils are
underlain by low permeable soils of sufficient natural compaction and thickness that infiltrating
surface water has limited potential to recharge the bedrock aquifers.
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FIGURE 3 - LARGER TREES (shown with tree number) in WOODLOT S20
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As shown on Figure 1, a cultural woodland and areas where the woody vegetation was mostly
removed in 2014 (labelled as ‘'now open’ on Figure 1) are to the east of Woodlot S20. Cultural
woodlots are described by Lee et al. (1998) as where the tree cover is greater than thicket and
savannah habitats but less than or equal to sixty percent. The tree cover is based on absolute
cover, which is the proportion of the ground area, determined by the shadow of a vertical
projection and expressed as a percent, covered by a vegetation layer (Lee et al, 1988). The
cultural woodlands were assessed during leaf-out. Cultural woodlands are a non-forest
community as defined under the ELC system (Lee et al, 1988) and as outlined in Appendix 8 of
the City’s EIS Guidelines (2™ edition, 2012) are not included in the delineation of a significant
woodland. Given the presence of the cultural woodland to the east of Woodlot S20 and a break
of the forest canopy cover of greater than 20 metres at the former railway, Woodlot S20 and the
wooded areas east of the former railway (known as Woodlot S23) are not considered a
contiguous woodland.

Photo 20 - Central-west edge of Woodlot S20
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Photo 21 — Young fresh-moist ash-poplar deciduous forest in the
southwest portion of Woodlot S20

Photo 22 — Butternuts are present along the southwest edge of Woodlot S20
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Photo 24 — Typical conditions in north-central portion of Woodlot S20
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Photo 26 — Open canopy is common in many areas of the coniferous forest of Woodlot S20. This
area is near the boundary between 936 and 1020 March Road.
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Photo 28 - Young deciduous forest in the northeast portion of Woodlot S20
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2.2.2 Woodlot S23

Woodlot S23, as named by Dillon (1999) is to the east of the urban expansion area and former
railway. A stormwater management pond is proposed in the vicinity of Woodlot S23. As shown
on Figure 4 the following description of Woodlot S23 to the east of the former railway is divided
into the Northwest, North-central and Northeast Forests. The vegetation and other natural
environment features of Woodlot S23 and adjacent lands were reviewed on June 5", 2014 and
May 14" June 9™, June 10" and June 18", 2015, with breeding bird surveys completed between
06:30 and 10:00 on May 20™ and June 4™, 2015.

Northeast Forest

Green ash is dominant in the northeast ash deciduous forest. Bur oak, white ash, white elm, soft
maple (silver maple and Freeman maple), butternut, Manitoba maple and crack willow are well
represented in areas of the northeast forest. Trembling aspen is common in the northwest
portion, to the east of the adjacent thicket habitat. The largest aspens are in the range of 34cm
dbh. Coniferous representation is generally limited to an area in the southwest corner of the
northeast forest where white pines are up to 52cm dbh (Photo 31). A 23cm dbh white spruce
was noted in the central portion of the northeast forest. Elsewhere in the northeast forest the
largest trees are bur oaks up to 40cm dbh in the south portion (Photo 30) and crack willows and
soft maples up to 48cm dbh and 38cm dbh, respectively along the west side of March Valley
Road. The moisture regime appears wetter in this area along the west side of March Valley Road
with sensitive fern the dominant ground flora in areas. The bur oak and maples appear to be in
good condition, with reduced leaf-out on some of the ash. The canopy of the forest is generally
more open in the northwest and south-central portions (Photo 32).

The understorey is very thick in most portions of the northeast forest with common and glossy
buckthorn extensive in areas (Photo 29). Black current, hawthorn, gray dogwood, red raspberry,
nannyberry and prickly ash are also present along with regenerating ash and Manitoba maple
stems. Thicket creeper and wild grape are dominant in the ground flora in many areas. Other
elements of the generally disturbed ground flora in the northeast forest include enchanter’s
nightshade, white avens, yellow avens, common burdock, Canada goldenrod, hog peanut,
common milkweed, wild parsnip, elecampane, yellow violet, Virginia waterleaf, narrow-leaved
goldenrod, purple flowering raspberry, tall meadow rue, common strawberry, Canada anemone,
sensitive fern, wild cucumber, poison ivy, tall buttercup, white bedstraw, red baneberry and
Philadelphia fleabane.

The functions of the northeast forest are reduced due to the dominance of ash and poplar in many
areas, disturbed and very thick understorey, ground flora dominated by non-native and/or
invasive flora, the lack of forest interior potential in the forest width up to 150 metres, road noise
and open canopy in many areas.

A smaller and younger area of ash forest (Photo 33) is just to the west of March Valley Road,
south of the northeast forest and a meadow habitat. In addition to green ash up to 15cm dbh,
apple and Manitoba maple are present. Regenerating ash stems are very common, along with
common buckthorn, red raspberry and red-osier dogwood shrubs. The ground flora is reflective
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of the disturbed conditions and included wild grape, thicket creeper, common dandelion, Canada
goldenrod, common burdock, blue violet and field horsetail.

Wildlife observed in the northeast deciduous forests included red-winged blackbird, black-
capped chickadee, common yellowthroat, yellow warbler, yellow-rumped warbler, mourning
dove, American woodcock, great-crested flycatcher, alder flycatcher, blue jay, Baltimore oriole,
northern cardinal, northern flicker and American goldfinch. A rock pile is in the n