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Tatham Engineering

= Mid-size civil engineering firm
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= 30 years in operation N A

= Head office in Collingwood and branch
offices in Barrie, Orillia, Bracebridge &
Ottawa
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City of Barrie

= Located on the shore of Lake Simcoe,
approximately 1 hour east of the Blue
Mountains and 1.5 hours north of Toronto
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= Population of over 140,000 and area of
99 sq. km (9,900 ha)
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= Barrie is composed of 25
watersheds/drainage areas containing:

- 403 km of storm sewers and 7400 storm
structures;
181 stormwater management ponds; and
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- 13 significant watercourses.
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Background

= Existing Drainage issues:
Deteriorating and undersized infrastructure;
Flooding of private and public property;

Municipal infrastructure located on private
property;
- Adverse water quality; and
- Areas absent of formal drainage systems.
= Barrie identified the importance of careful

planning and creative solutions to deal with
stormwater

= The City’s existing drainage systems had
been modelled on a piecemeal basis

= Barrie chose to proactively address these
iIssues by developing City-wide minor and
major drainage system hydraulic and
hydrologic models
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Study Objectives

= Develop, calibrate and verify city-wide minor
and major drainage system models allowing
for:

- A consistent modelling approach;

- |dentification of existing drainage
deficiencies;

- Development and evaluation of
solutions;

- Level of service and risk assessments;
- Prioritization of the preferred solutions;

- Assessment of climate change and
land use impacts; and

- Model sharing with agencies and
consultants.

Tatham Engineering

Model Selection
Background Information:

= Barrie compiled a comprehensive GIS
database of its existing storm infrastructure

= Barrie obtained LIiDAR data to provide an
accurate digital elevation model of the entire
City

Software Selection:

= Minor drainage system hydrologic and
hydraulic model - PCSWMM

= Major drainage system hydrologic model —
Visual OTTHYMO

= Major drainage system hydraulic model —
HEC-RAS



Minor Drainage System Model
Hydrologic Model:

= Storm structure (junction) 1D, co-
ordinates and rim elevation

Digital elevation model

Soils and land use information

SWMF stage-storage-discharge curves

Rainfall data / streamflow data

Tatham Engineering

Requirements
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Minor Drainage System Model Requirements
Hydraulic Model: = *l i

= Conduit (storm sewer) ID, co-ordinates,
length, material, inverts, shape, and size

= Road geometry for dual drainage system

- SWMF stage-storage-discharge curves

= Major drainage system hydraulic model
(HEC-RAS)

= Storm sewer outfall information
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Major Drainage System Model Requirements

Hydrologic Model:
= Digital elevation model

Soils and land use data

SWMF stage-storage-discharge curves

Watercourse, culvert and trunk storm
sewer cross-section/shape, slope and
length

Rainfall data / streamflow data
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Major Drainage System Model Requirements

i
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Hydraulic Model: o aes N

= Digital elevation model and topographic
survey

Land use data

Channel characteristics

Bridge/culvert and road deck geometry

Peak flows from hydrologic model
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Model Calibration/Validation

Calibration:

= |dentified the subcatchment parameters with
inherent uncertainty

= Sensitivity analysis
= Selected a series of calibration storm events

= Adjusted subcatchment parameters to fit
model peak flow hydrographs to streamflow
monitoring data

Validation:

= Continuous simulation for streamflow
monitoring data period of record

= Comparison of the modelled hydrographs
against the streamflow monitoring data
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DYMENTS CREEK WATERSHED

DUNLOP STREET WEST
@ FERNDALE DRIVE NORTH
@ SARIEANT DRIVE

@ DUNLO? STREET/HIGHWAY 400 ON-RAMP

@ HIGHWAY 400
@ HART DRIVE
@ GEORGE STREET
@ VICTORIA STREET
@ JOHN STREET
@ INNISFIL STREET
SANFORD STREET

@ BRADFORD STREET

KIDDS CREEK WATERSHED

@ CUNDLES ROAD WEST
. THOMSON STREET
@ ECCLES STREET
WELLINGTON STREET

BUNKERS CREEK WATERSHED
@ INNISFIL STREET
@ COMMERCIAL LAZA ENTRANCE ROAD
BRADFORD STREET
@ HIGHWAY 400
@ HIGHWAY 400
@ HGHWAY 400

SPRINGWATER

TFFIN ST

e

Disclaimer

The infcrmation corésined n this drawing i sclely for the use of the Corperation ofthe Cy of Eerre for the purpose

for which ¢ Tatham Enginearing Lid undert
hid party who may refy upon thes draing

the Gty of Bama and Tatham Engnostng LId nor may any detat or sementof e crawng ba remored,

riprodu
Cily of Barre.

ol the

PHILPS ST

T
3

KEMPENFELT BAY
(LAKE SIMCOE)

\

CITY OF BARRIE

>z

KEY PLAN

LEGEND

@ DEFICIENT CULVERTS

MAJOR OVERLAND FLOW
=== ROUTE DEFICIENCIES

——— STORM SEWER
——— CULVERT
——— DITCH
——— WATERCOURSE
ROADS
| REGULATORY FLOODLINE
SWMF
REGULATORY FLOODPLAIN
BUILDINGS
=" WATERSHED/DRAINAGE AREA BOUNDARY
MUNICIPAL BORDER

"';TATHA/\/\

_Barrie

SCALE = 1:10,000

0 125 250 500 750 1,000

DRAINAGE MASTER PLAN

BUNKERS CREEK, DYMENTS CREEK
8 KIDDS CREEK WATERSHEDS

FIGURE 2B - MAJOR DRAINAGE SYSTEM DEFICIENCIES
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Summary

= Developed, calibrated and verified city-wide
minor and major drainage system models
using the following information:

- Digital elevation model and topographic
survey;

- Storm sewer network GIS database;
- Soil and land use data;

- Watercourse, culvert, trunk storm sewer and
SWMF information;

- Rainfall and streamflow data; and

= The models have allowed for:
- A consistent modelling approach;

- Identification of existing drainage
deficiencies;

- Development and evaluation of solutions;
- Level of service and risk assessments;
- Prioritization of the preferred solutions;

- Assessment of climate change and land use
impacts; and

- Model sharing with agencies and consultants.

- Evaluation of Low Impact Development
measures
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TR TOR R IMPROVE {1

ELLIPTICAL TRUNK STORM SEWER
CONVEYANCE CAPACITY = 3.3 m¥s

RUNK STORM SEWER IMPR MEN
PROPOSED: 1345 mm X 855 mm CONC. | ¥

. ¥ REMOVE AND REPLACE EXISTING LOCAL STORM %
f| SEWER WITH TRUNK STORM SEWER

=

ey
PROPOSED TRUNK STROM SEWER SIZE
TO BE REVIEWED AT DETAILED DESIGN
TO REDUCE DEPTH OF OVERTOPPING.
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Drainage Master Plan
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CULVERT IMPROVEMENTS

CUNDLES ROAD FERNDALE DRIVE NORTH

»
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MF RETROFIT/CREATION

Em— . pe

SWMF KDOS SWMF DYO1
NEW SWMF o SWMF KDOS

NEW SWMF @ MILLIGAN'S POND
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WATERCOURSE IMPROVEMENTS

REACH Ki-1 THROUGH Ki-2 (STABILIZE EXISTING BANK EROSION/FAILURE)

REACH Ki-8A (STABILIZE EXISTING BANK EROSIONIFAILURE)

REACH Ki-10B THROUGH Ki-10C (STABILIZE EXISTING BANK EROSIONFAILURE)
REACH Bu-3 (STABILIZE BED AND BANK EROSION)

REACH Bu-7 (STABILIZE BED AND BANK EROSION)

REACHES Bu-11 & Bu-15 (TOE TREATMENT TO STABILIZE BANK SCOUR)
REACH Dy-2A (WATERCOURSE REALIGNMENT)

REACH Dy-28 (WATERCOURSE RE-GRADING/SHAPING)

REACH Dy-3 (DAYLIGHT WATERCOURSE)

REACH Dy-5 (TOE TREATMENT TO STABILIZE BACK SCOUR)

REACHES Ki-11 (DAYLIGHT WATERCOURSE)

REACHES Ki-11 (DAYLIGHT WATERCOURSE)

REACH Bu-16 (WATERCOURSE RE-GRADING/SHAPING)

REACH Dy-6 (WATERCOURSE RE-GRADINGISHAPING)

REACH Dy-1 (WATERCOURSE REALIGNMENT)

REACH Ki-4 THROUGH Ki-6 (STABILIZE EXISTING BANK EROSIONFAILURE)

TRUNK STORM SEWER IMPROVEMENTS

ANNE ST. N. (FROM SWMF BK03 TO EDGEHILL DR.)

) ANNE ST. . (FROM DUNLOP ST. W. TO PERRY ST)

\) THOMSON ST., SOPHIA ST. W, FLORENCE ST. AND ECCLES ST,
(FROM THOMPSON ST. TO ECCLES ST)

@ BRADFORD ST (EXTENSION OF EXISTING TRUNK STORM SEWER)

50 YEAR DESIGN STORM CAPACITY

0,0/0/0001000)
COOLC0BE

®
THOMSON STREET SARJEANT DRIVE
o WELLINGTON STREET HIGHWAY 400 E/W-S AND N-E/W RAMPS
@ HIGHWAY 400 HIGHWAY 400
@ HIGHWAY 400 GEORGE STREET
@ HIGHWAY 400 VICTORIA STREET
INNISFIL STREET 8B) ANNE STREET SOUTHAND JOHN STREET
Q COMMERCIAL PLAZA @
ENTRANCE ROAD INNISFIL STREET
BRADFORD STREET @ SANFORD STREET
@ DUNLOP STREET WEST @ BRADFORD STREET
@ DUNLOP STREET WEST @ HART DRIVE

DYMENTS CREEK|
WATERSHED

EDGENLL DR

FERNDALE DR §

BUNKERS CREEK
WATERSHED

|

PHILLIPS ST

GENERAL RECOMMENDATIONS

AS A GENERAL REQUIREMENT FOR ALL CAPITAL PROJECTS, IT 1S RECOMMENDED THAT
CONSIDERATION BE GIVEN TO UPSIZING LOCAL STORM SEWERS TO SATISFY CURRENT DESIGN
STANDARDS AS PART OF FUTURE ROAD RECONSTRUCTION PROJECTS. SIMILARLY,
RELOCATING STORM SEWER TO THE MUNICIPAL ROAD ALLOWANCE SHOULD ALSO BE
CONSIDERED AS PART OF FUTURE ROAD RECONSTRUCTION PROJECTS. IT IS ALSO
RECOMMENDED THAT THE STREETS IDENTIFIED AS BEING ABSENT OF A MINOR DRAINAGE
SYSTEM THROUGHOUT THE STUDY AREA INCLUDE STORM SEWERS AS PART OF ROAD
RECONSTRUCTION PROJECTS,

AS PART OF ROAD ON PROJECTS, MAJOR OVERLAND IES ARE TO BE
EVALUATED AND ADDRESSED WHERE FEASIBLE THROUGH OVERSIZING STORM SEWERS,
ADJUSTING ROAD PROFILESICROSS-SECTIONS OR OTHER MAJOR OVERLAND FLOW ROUTE
IMPROVEMENTS.

IT IS RECOMMENDED THAT THE CITY PROACTIVELY ACQUIRE LANDS OR INTEREST THEREIN
(EASEMENTS) OVER WATERCOURSES AND CULVERT CROSSINGS THROUGHOUT THE CITY
WHERE IT IS IN THE CITY'S BEST INTEREST TO DO SO.

AS PART OF ROAD ROJECT! ICATION PROJECTS ON LOCAL
ROADS THROUGHOUT THE CITY, IT IS RECOMMENDED THAT THE CITY IPLEMENT LINEAR LOW
IMPACT DEVELOPMENT MEASURES SUCH AS PERFORATED PIPE SYSTEMS AND INFILTRATION
TRENCHES TO PROMOTE INFILTRATION AND IMPROVE WATER QUALITY.

CITY OF BARRIE

=\
o BRO ‘% = N

a4z o
L1\
o
‘ 2
oo
o
SR

oSt
%
£
%
0
2
g
? (Taabot
%
£}
) ES

KEMPENFELT BAY

>z

KEY PLAN

LEGEND

+  EXISTING STORM MAINTENANCE HOLE
—— EXISTING STORM SEWER
—— CULVERT

DITCH

e  WATERCOURSE

ROADS

~———  RAILWAY

PROPOSED TRUNK STORM SEWER
IMPROVEMENTS

PROPOSED WATERCOURSE IMPROVEMENTS
PROPOSED CULVERT IMPROVEMENTS
EXISTING SWMF

PROPOSED SWMF RETROFIT/EXPANSION

- PARKLAND CONSIDERED FOR CENTRALIZED

LID
BUILDINGS
= WATERSHED/DRAINAGE AREA BOUNDARY

EROSION SITE (BED AND BANK)

ﬁ MUNICIPAL BORDER

/\: PROJECT No.
)

PATTERSON Rpy

Q«%‘

(LAKE SIMCOE)
S e S e
Disclaimer

e The information 1he use of the City of Barrie for he purpose
for E M. Of 00EpIS Ay 108X ty lo any

i pary who may rely upon Ihis crawng.

fo any purpose ofher han that providad in the Cortract bstwesn ths Corparation of
o Gity of Barti and Taham Enginearing Lid. nor may arty dalal or elemant o Ihis drawing be removed,
reprochiced, electonically slored or yarsmitled i any form with the express wrtien consent of the Corparation of he
Ciy of Bare.

'7TATHA/\/\

ENOGI'NE E:R I N &

Barrie

SCALE = 1:10,000

0_ 125_ 250 500 750 1,000
DRAINAGE MASTER PLAN

BUNKERS CREEK, DYMENTS CREEK
& KIDDS CREEK WATERSHEDS

FIGURE 23 - FINAL PREFERRED ALTERNATIVE SOLUTIONS

DATE: MARCH 2019




Enhancing our communities



