APPENDIX B

M.D. of Foothills No. 31

Stormwater Management Guidelines



M.D}
of
FOOTHILLS!
No:3il|

Municipal District of Foothills No. 31
Public Works and Engineering

To determine the level of stormwater report require ment, the following guidelines shall apply:
The Stormwater Management Standards shall not apply to:

(1) A single-family house development and first parcel out

(2) Residential development and redevelopment projects comprised of three or fewer
parcels/lots provided that no stormwater discharge that may affect existing drainage pattern,
quality and quantity;

(3) Commercial development or subject to a development permit creating imperviousness 1% or
less of the lot size/parcel, not susceptible to any contamination and stormwater discharge
not affecting existing drainage pattern, quality and quantity;

The developer’s Engineer must confirm in writing when no stormwater report is required satisfying the
above conditions.

NOTE: if the balanced parcel/land is subdivided into multiple lots/parcels for further developments, full
stormwater plan will be required and all existing development shall include with the proposed
development as post development stage

A comprehensive drainage plan will be required to irrespective of all size developments where stormwater
management plan is not warranted. The plan will include to a minimum; a plan showing 0.5 meter
contours, locating existing and proposed development/building envelope, existing overland drainage
patterns, slough/dugout, drainage structures to adjacent roads and properties. Drainage plan with all
details shall be signed and stamped by a Professional Engineer in Alberta.

The Stormwater Management Standards shall apply to the maximum extent practicable to the following:

(1) Residential development and redevelopment projects comprised of detached single-family
dwellings on three or fewer lots that have a stormwater discharge that may affect existing
drainage pattern and discharge quality and quantity;

(2) Residential development and redevelopment projects, with four or more units, including
condominiums, cooperatives, apartment buildings, and townhouses,

(3) Residential development and redevelopment projects comprised of detached single-family
dwellings on four or more lots/parcel;

(4) Allindustrial development.

(5) All commercial development susceptible to contamination and creating imperviousness more
than 1% of the lot/parcel size

For phased projects, the Stormwater Management Standards apply is made on the entire project as a
whole including all phases. When proposing a development or redevelopment project subject to the
Stormwater Management requirements, developer shall consider designing best stormwater management
practices.

MD encourages using Computer Model to all developing lands irrespective to sizes and topography.
Rational method can be used subject to land sizes (less than or equal to 5 acre) and topography, where
no retention/detention pond will require and no natural/unnatural/existing drainage course will change.
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General Conditions for Stormwater Management:

A.

Natural or unnatural or existing drainage course or water bodies either permanent or seasonal will
not allow to change unless it is absolutely necessary and approved by Alberta Environment and
other authorities. It is the design’s responsibility to ensure that all other authorities are consulted.

Post development discharge directly or indirectly to any water bodies will require approval from all
concerned authorities and the designer is responsible to carry out such approval.

The developer must address all concerns to neighboring landowner/owners and obtain written
consent with respect to discharge onto their property and will be responsible to mitigate and
compensate for all damages, if the rate of discharge is changed to a particular location.

Pre and Post development peak flow, runoff volume calculation shall be based on 1 in 100-years
24-hours rainfall event.

Stormwater storage shall be designed for 1/100 year 24 hours rainfall and shall hold for 24 hours.

Design storm shall use Calgary International Airport Rainfall data provided by Meteorological
Service of Canada.

All downstream properties including creek, river, ravine must be protected from erosion and silting

Post development rate of discharge to a point must be the same as predevelopment rate at that
point.

Road side ditches shall not be used as stormwater detention/retention area at any situation.

If stormwater management plan is required as well as road construction, the road design shall not
be reviewed without SWMP

Contaminated materials from proposed or existing development that seems to hazard for public
health or environment shall not be allowed to flow through stormwater conveyances or treatment
facilities.

Post development runoff to adjacent lands will be no greater than predevelopment quantities.
Post development discharge rate may be limited subject to the receiving land characteristics.

No untreated water will be allowed to discharge off site or allowed to infiltrate underground.
Post development runoff to adjacent lands will be best quality as possible
BMP will be used to estimate quantity and quality of stormwater runoff

A security 100% of Stormwater construction cost shall be deposited prior to a Development
Agreement or a Development permit.

All drainage area must be protected by an Easement or ROW and surveyed out.

Any development prior to stormwater plan will be considered as post development condition.
No infiltration pond/dry pond will be allowed for industrial and commercial development.

All stormwater pond for industrial or commercial development must have appropriate liner
All industrial and commercial development must have self containment and disposal system.
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AA.

BB.

Any construction made prior to the proposed development without building permit or grading
permit, those development will be treated as post development condition while analyzing
stormwater calculation for the proposed development.

. Any discharge onto Municipal property, the developer must address all concern and will borne all

costs to mitigate or update the existing condition.
Berming or stockpiling shall comply with lot grading By-Laws,
Setbhack distance of stormwater pond

a. From any water body or wastewater treatment facility shall meet
Provincial/Municipal guidelines.

b. From centre line of Road Right of Way (existing or future road plan) or centre
line of the existing road to the toe of the pond (Outside) shall be at least 30
meter.

Stormwater report must be undertaken by a competent Professional Engineer accredited by
APEGGA and a construction completion certificate must be issued by a competent Professional
Engineer indicating that all works are completed as per design drawing and specs. Report
prepared and submitted other than competent professional engineer, MD will not consider for
reviewing.

In such cases where original design is required to change, the Developer’s Engineer must obtain
new approval from all authorities prior to construction.

The proposed study will require revisiting if any additional development happens on same study
areas in future.

CC.Failures to properly assess, design, construct and maintain a storm water management system

will result in long term or short term problems for the development. All remedial works that may
be required for which the cost shall be borne by the developer/landowner.

DD.lt is the responsibility of the developer/landowner to carryout all operation and maintenance works

EE.

FF.

pertinent to all stormwater facilities.
EPEA registration or Water License or both approval as may necessary

All design criteria, materials, installation and testing shall be in accordance with the latest editions
of the followings:

o Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage
Systems by Alberta Environment

o Stormwater Management & Design Manual- The City of Calgary

o Environmental Guidelines for the Review of subdivisions in Alberta

0 AEP Standards and Guidelines for the approval and design of natural and constructed
treatment wetlands for water quality improvement

o Plumbing and Drainage Act of Alberta

o Code of Practice for Outfall structures on water bodies
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STORMWATER REPORT REQUIREMENTS:

All Report should follow chronologically aong with information as mentioned below:

Title Page:

Name of the Development and Legal address
Name of the Developer

Consultant contact information

Date of issue and revision number

Part 1.
1.1
1.2
1.3
1.4

15

Part 2.
2.1
2.1.1
2.1.2
2.1.3
2.1.4
2.15
2.1.6
2.1.7

2.1.8
2.1.9

2.2

221
222
223
224
225
2.2.6
2.3

23.1

23.2

Introduction

Development location site referencing the nearest major road and Legal description of the land,
municipality, lot

Property and development size

Type of development

Existence, date of creation, and phase of development in a Master Development Plan where
applicable

Proposed development phasing and its impact on the system as a whole

Existing site conditions Hydrologic Analysi S

A narrative description including supportive calcul ations of the pre-development
conditions of the site as related to stormwater man agement should be provided to
determine the current characteristics of the site.

Site history past and present

Information on existing development/land use

Description of all types of pervious and impervious surfaces present including buildings, roads,
and landscapes including trees, ponds, and waterways etc.

Name of the receiving water/creek/ravine identification, location relative to the site, existing
condition/issues.

Analysis of runoff provided by off-site areas upstream of the project site

Geotechnical properties including permeability, depth of bedrock etc.

Groundwater table records through spring to fall

Site constraint if any

Methodologies, equations, assumptions, variable, constant, site parameter-amount of
impervious/pervious surface, slope and supporting design calculations used in the analyzing the
existing conditions site hydrology

Existing site conditions Map/drawing- a map doc  umenting the following elements should
be provided with all applicable information:

Topography of the existing site conditions with contours 1.0 meter or less
Perennial/intermittent streams, wetlands, lakes and other surface water features

Plan that identify and delineates the watershed area, subcatchment area and construction
phases.

Existing stormwater conveyance and structural control facilities

Direction of flow and discharge points from the site including sheet flow areas.

All drawings must be computer generated

Existing Conditions Tables — tables documenting the following information shall be

provided:

A table listing the peak runoff rates and total runoff volumes from each catchment/sub-catchment
areas that will includes area, % impervious, rate of discharge, vloume

A table listing the peak runoff rates and total runoff volumes for each drainage area upstream of
the project site.
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Part 3.
3.1
3.11

3.1.2

3.1.3

3.14
3.15

3.1.6

3.1.7
3.1.8
3.1.9

3.1.10

3.1.11
3.1.12

3.1.13
3.1.14

3.1.15
3.1.16

3.2

3.2.1
3.2.2
3.2.3

3.24
3.2.5
3.2.6

3.2.7
3.2.8
3.2.9
3.2.10
3.2.11
3.2.12

3.3
3.3.1

3.3.2
3.3.3

Post Development Hydrologic Analysis

A narrative description including supportive ca Iculations of the post development site
conditions to determine the future stormwater chara cteristics

Written description of the proposed site development, development type and characteristics,
anticipated effluent quality, including amount of pervious/imperviousness

Mention methodologies, appropriate storm, runoff coefficient, assumptions, equations, site
parameters, and supporting design calculations used in the analyzing the post development
conditions site hydrology.

Table showing existing and anticipated amount of imperviousness in each lot and catchment
areas

List of all input data for pre and post development analysis.

Calculations to show that post development peak discharge rates to the offsite do not exceed
predevelopment rates during the 100-year 24-hours storms

All surface runoff conveyance systems and retention/detention facilities shall be designed to
manage runoff from storm event 1/100 years. Wet pond shall have capacity to store 1 in 100 year
storm within 2 meter above the normal/permanent pool with detention time 24 hours.
Calculation for all drainage conveyance: swales, ditches, pipes, catch basins, culverts

All quality control pond should have sediment forebays at each inlet into the pond

The bottom of the pond to be lined with 0.5 meter clay liner in areas where high groundwater
table, permeable soils or bed rocks or where infiltration of underground is undesirable.
Consideration of the potential for groundwater contamination will be required when infiltration is
proposed.

Minimum freeboard of 0.3 shall be used

Outlets shall be designed so that no erosion or scour to adjacent lands and no untreated water
discharges.

Stage-Storage and Stage-Discharge curve for ponds

Measures proposed to protect existing downstream drainage system and /or receiving water
bodies from release of post development runoff

Mitigation of the effect of stormwater on sewage/water supply if any.

The method of quality control and analysis

Post Development conditions Drawing with the fo llowing information;

Topography of the proposed site development contour 1.0 m interval

Plan showing surface water features stream, lakes, ponds, natural/unnatural drainage course etc.
Drainage area delineations showing the location of each drainage catchment/sub catchment and
delineations of each contributing drainage area upstream of the project

Proposed strormwater conveyances and structural control facilities

Plan, cross sections and details of all stormwater facilities, control structures.

Profile, longitudinal slope, cross sections, subsurface drainage, rock/ditch check, erosion control
blanket etc. for the channel/swales.

Access road to Detention/Retention/Wet ponds

Erosion and sedimentation control measures in all stormwater conveyance

Direction of flow and discharge points from the site including sheet flow areas

Location and boundaries of proposed natural feature protection areas

100-year 24-hour flood plain in all areas including conveyance and ponds

All drawings must be computer generated.

Post Development Conditions Tables- Tables docu  menting the following information shall

be provided if applicable

A table listing the acreage, soil types, impervious surface area and land cover characteristics for
each catchment/sub-catchment area

A table listing the peak runoff rates and total runoff volumes from each catchment areas

A table listing the peak runoff rates and total runoff volumes for each catchment area upstream of
the project site
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3.3.4 Atable listing the peak discharge rates, total runoff volumes and peak elevations for all
detention/retention ponds.

3.3.5 Atable listing the area, depth, slopes, and volume of detention, retention pond for normal water
level, 1/100 years 24-hour storm level and high water level.

3.3.6  Atable listing discharge rate, velocity, volume of all drainage swales, ditches and outlet

Part 4. Stormwater Management System

4.1 The stormwater management system shall provide a comprehensive description of the proposed
system components on site. A narrative and supportive calculations describing the onsite
stormwater management controls to be utilized including tables demonstrating compliance with
the AENV guidelines and manuals.

4.1.1 Narrative describing that appropriate and effective structural stormwater controls have been
selected.

4.1.2 Design Calculations and elevations for all existing and proposed stormwater conveyance
elements including stormwater drains, pipes culverts, catch basins, channels, swales and areas
of overland flow

Part 5. Downstream Analysis

5.1 The downstream analysis should provide a comprehensive picture of the downstream areas and
their capacity to accommodate stormwater runoff from the proposed development

5.2 A narrative and supportive calculations for downstream peak flow analysis to show that post
development design flow is less than predevelopment discharge flow. This narrative shall include
appropriate description/tables for the points of interest such as culvert and channel constrictions
downstream of the project where stormwater discharge could be of concern

5.3 A map illustrating the location, type and specifications of all stormwater management components
to provide stormwater management for the proposed development.

Part 6 Erosion and sedimentation control measures:

The erosion and sedimentation control plan shall include in the report demonstrating the plan to
effectively mitigate stormwater impacts during and after construction as per standard and guidelines. The
following elements shall be included. Even if the Stormwater Management Standards do not apply, the
developer/landowner still must implement erosion and sedimentation control plan in any situations.

6.1 Construction sequencing plan and temporary stabilization measures
6.2 Temporary structures that will converted into permanent stormwater controls

6.3 Construction period Operation and Maintenance plan and schedule
6.4 Construction period pollution prevention measures
6.5 Erosion and sedimentation control plan drawings

Part 7 Operation and Maintenance Manual:

A narrative maintenance tasks will be required for the stormwater controls and management program for
site specific design and development. O & M manual shall be used by the future landowners/Developer
as responsible parties. The report will also to identify access and safety issues and emergency
procedures for the site.

Part 8 Recommendations and conclusion:

9.1 A comprehensive recommendation based on actual site conditions, analyses performed and
findings that will protect downstream and environment.

9.2 Confirming that all aspect of design meet Alberta Environment’s Standards and Guidelines and
MD’s requirements.
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9.3 Measures to protect the drainage as designed.

9.4 Long term maintenance and monitoring plan addressing monitoring provisions and frequency of
stormwater controls

9.5 Recommended notices to the land purchasers or on title regarding special setback as may
needed during high flow period

9.6 Signature and Seal of the Professional Engineer having prepared report.

Part 9 Appendices:

10.1  Computer model input and output files

10.2  All input parameters for pre and post developments
10.3  Additional plan or drawings

10.4  Full calculation sheet

10.5 Reports from other agencies
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APPENDIX C

Pre-Development and Post-Development

Hydrological Analysis



APPENDIX C-1

Pre-Development

Hydrological Analysis
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VERSION 3.0 for MS Windows
MPE Engineering Ltd.
MD of Foothills—-Highway 2A ASP- DOrainage Plan
Pre-Development Model
Calgary 1980-2007 Precip File
Using cal-rain.pre file
Pre-Development Release Rates

Flows from ASP Catchments HW-1, TCHW, HW-2, HW-3 & SR
END Offsite Catchments HW1-Off, TCHW-Off, HWZ-Off & HW3-Off

====== Revised December 15, 2009 ======
Updated; January 25, 2010
UPDAT=ZD CATCHMENTS & PARAMETERS
ASSUMING CN OF 72 FOR ALL CATCHMENTS>>>SMAX = 271 & SMIN = 41
ACCOUNTED OFFSITE CATCHMENTS (WHICH ARE NOT PART OF TONGUE CREEK
CATCHMENT) TN THE MODEL

ok khk hkhkhkkhkrr b Ak kb bk bbbk ok dhrtrdhrdrbobdbhhhddhorhbddbb kbbb hdhhbrrrdrthrrdrt

Ak Fh ok kkkdhk kA kb kkkkhbrk bk hd bbb ab A rhrrbbhdbbdhhhhbordrrardbdbdrhdikk

% %k o ok % ¥ ok # F ok F O ok X * ok * K K ok o+ &

START START DATE OF SIMULATION 60 05 01
END DATE OF SIMULATION 07 11 01
PRECIP IS IN AEC HOURLY FORMAT TPFORM 1
SET EVAPORATIOM FLAG OFF ICASE O
DUMMY FLAG IFLAG 0O
SET POLLUTANT FLAG OFF IFDECA O
SET SEDIMENTATION FLAG ON IFSEDT 1

SETTLING VELOCITIES ARE

0.0005 0.000025 0.000008 0.0000025 0,0000007
FOR SIZE FRACTIONS

0.89 0.058 0.012 0.012 0.028

*
- PARTICLE SIZES ASSOCIATED WITH THE ABOVE SETTLING
* VELOCITIES ARE : 75, 45, 15, 7.5, 3.5 um RESPECTIVELY
*
POLLUTANT SERIES JCASE = 3 (SEDIMENT, IMPERVIOUS ARER)
WASHOFF METHOD (IWM} = 2 (RUILDUE/WASHOFF)
BUTILD*AREA*3.39%0**1.0
BUTLDUP METHOD {IBM) = 1 (POWZR LINERR)
EQUIVALENT INITIAL ACCUMUMLATION (DAYSIN) = 30 DAYS
MAXIMUM BUILDUP (PMAX) = 0.000020 KG PER HA
BUTLDUP RATE (PKONE) =
.003 KG PER SQ M PER 1.0 DAYS

*
*

POLLUTANT SERIES JCASE = 4 {SEDIMENT, PERVIOUS AREA)
WASHOFF METHOD (IWM) =2 (BUILDUP/WASHOFFE)
BUOILD*AREA*1.7*Q**1.0
BUILDUP METHOD (IBM) = 1 (POWER LINEAR)
EQUIVALENT INITIAL ACCUMUMLATION (DAYSIN) = 30 DAYS
MAXIMUM BUILDUP (PMAX) = 0.00002 KG PER HA
BUILDUP RATE (PKCONE) =
.00055 KG PER 5Q M PER 1.0 DAYS

*
*

*RUNOFF/WASHCFF GENERATION
*

** Offsite Catchment draining Highwood River HW1-Off

*

GENERATE ID=1 ISER=501 DT=1.0 HR DA=30 HA
ABSIMP=0 FRIMP=0.02
====TMPERVIOUS AREA====
WILLIAMS UNIT HYD AA=2 %K=0.41 TP=0.2% HRS
TA=1.7 MM RUNOFE COEF=0.95

====PERVIQUS AREA=====
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2/

WITLIAMS UNIT HYD AA=2 ¥X=0.,35 TP=0.30 HRS
SMIN=41 MM SMRX=271 MM SK=0,04

APIK=0.8 PER DAY AFPFI=150 MM A3SPIR=1CG.0 Md
====BASE FLOW DATA====

MUMBZR OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLZTION FACTOR QFACR=2.0
STARTING SOIL MOISTURE SYOL=2.0 MM
SOIL MOISTUR:D AT WILTING PT SWILT=0.01 ¥M
$OT% MOISTURE AT FIELD CAPACITY SFIEZELD=0.1 MM
BASE REZCESSION CONSTANT SLOSKA=0,00001
BASE FLOW REDUCTIONM FACTOR SLOSKB=0.15

====5NOW MELT DATA====

ANNUAL COZFFICIEZNT METHOD ISNOW=1
BASE TEMPERATURE BASET=2
CALIBRATION COFFICIENT SMOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAA=Z.S
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY COMSTANT BCOEEF=1.1
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
KFLAG = 0

* ASP Catchmert draining via Highwood River tributary HW-1
*

GENERATE ID=Z ISER=101 DT=1.0 HR DA=620 HA
ABSIMP=0 FRIMP=0, 01
====IMPERVIOUS AREA====
WILLIAMS UNIT HYD AA=2 X¥=3,78 TP=2.58 HRS
TA=1.7 MM RUNGFF COEF=0, 95
====PERVIQUS AREA=====
WILLIAMS UNIT KYD AA=2 XK=3.15 TP=2.67 HRS

SMIN=41 MM SMAX=271 MM SK=0.04

aPIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====BASE FLOW DATA====

NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
$0IL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSION CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=0.15

====SNOW MELT DATA====

ANMUAL COEFFICTENT METHOD ISNOW=1
BASE TEMPERATURE BASET=2Z
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAA=Z.3
AVG THERMAL SOTL CONDTIVITY XKL=15
DOWNWARD DATILY AVG SOIL HEAT FLUX
PROPCRTIONALITY CONSTANT BCOEF=1.1
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=15C
KFLAG = Q

*

* ADDING HW1 OFFSITE & ASP CATCHMENTS

*

ADD SERIES QUTPUT ID is 3, SERIES NAME 15 1203
INPUT IDS ARE 1 AND 2

*
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*x 0ffzite Catchment draining via Tongue Crsexk tributary TCHW-OIZ

*

GEMERATE

*

ID=4 TSER=502 DT=1.0 ER ©92A=120 HA

A3SIMP=0 FRIMP=0.02

====IMPERVIOQUS ARE ====

WILLIAMS UWIT HYD AA=2 X¥=0.77 TP=0.54 HRS
IA=1.7 MM RUNOFF COEF=0.93

====PERVIOUS ApEA=====

WILLIAMS UMIT HYD RA=Z XK=0(.67 TP=0.56 HRS
SMIN=41 MM SMAX=271 MM SK=0.04

APIK=0.8 FZR DAY API=150 MM ABSPER=10.0 ™M
=BR3E FLOW DATA====

NUMBER OF GROUNDWATZR RESERVOIRS NSVOL=0

MINIMOM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING S0OIL MOISTURE SVYOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOISTURE AT FIELD CAPACITY SFIEZLD=0D.1 MM
BASE RECESSTOM CONSTANT SLOSKA=0.00001
BASE FLOW RECUCTION FACTOR SLOSKB=0.15

====SNOW MELT DATA====

ANNUAL COEFFICIENT METHOD ISNOW=1
BASE TEMPEZRATURE BASET=2
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SWOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAA=Z.5
AVG THERMAL SOIL COMDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1
SHNOW PACK

THERMAL INSULATION FACTOR XNCOEF=130
KFLAG = 0

** ASP Catchment draining via Tongue Creek tributary TCHW

*

GEMERATE

ID=5 ISER=102 DT=1.0 HR DA=88Z HA

ABSIMP=0 FRIMP=0.10

====IMPERVIOUS ARZA====

WILLIAMS UNIT HYD AR=2 XK=1.27 TpP=1.08 HRS3
TA=1.7 MM RUMOFF COEF=0, 90

====PERVIOUS AREA=====

WILLIAMS UMIT HYD AA=2 ¥K=1.46 TP=1.24 HRS

SMIN=41 MM SMAX=271 MM SK=0.04

BAFIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====8AS5E FLOW DATA====

NUMBER OF GROUNDWATER RESERVOIRS HNSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSICN CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=0.15

====SNOW MELT DATA====

ANNUAL COEFFICIENT METHOD ISNOW=1
BASE TEMPERATURE BASET=2
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAR=Z.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
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KFLRES =

*

* ADDING TCHW OFFSITE & ASP CATCEMENMTS

*

ADD SERIEZS QUTPUT ID is 6, SERIES NAME IS 4506
INPUT IDS ARE 4 BND 3

*

+ADDING HW1 AND TCHW WATZRSHEZDS (SUM OF DRAINAGE ARIZAR)

ADC SERIZS QUTPUT ID is 7, SERIES NAME IS 3607
INEUT ICS RRE 3 AND 6

** Offsite Catchment "HWZ-OIf" draining via HW-2 ASP Catchmenl
+*
GEMERATE ID=8 IS=R=503 DT=1.0 YR DA=740 HA
ABSIMF=0 FRIMP=0.03
====TMPERVIOUS ARTA====
WILLIAMS UNIT HYD AR=2 XK=1.30 TP=0.93 HRS
TA=1.7 ¥M RUNOFF COEEF=0.95
PERVIOQUS AREA=====
WILLIAMS UNIT HYD AA=2 XK=1.16 TP=0.98 HRS
SMIN=41 MM SMAY=271 MM SK=0.04
APIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====BASE FLOW DATA====
NUMBER OF GROUNDWATER RESERVOIRS N3VOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOII, MOISTURE AT WILTING PT SWILT=0,01 MM
SQIL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BAST RECESSICHN CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=0.15

====SNOW MELT DATA====

ANNUAL COEFFICIENT METHOD LISNOW=1
BASE TEMPERATURE BASET=2
CALIBRATION COFFICIENT SNOFAC=0.034
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF-=1.1
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
KFLAG = O

*
*
* AGP Catchment draining via Bighwood River Tributary H -2
* *
GENERATE in=% ISER=103 DT=1.0 HR DA=985.6 HA
ABSIMP=0 FRIMP=0.07
====IMPERVIOUS AREA====
WILLIAMS UNIT HYD AR=Z ¥K=1.39 TP=1.09 HRS

IA=1.7 MM RUNOFF COEF=0. 95
—==-pPERVIOUS AREA=====
WILLIAMS UNIT HYD AA=2 ¥K=1.42 TP=1.21 HRS

SMIN=41 MM SMAX=271 ¥M SK=0.04

APIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====BASF FLOW DATA====

NOMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVQL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SOTI, MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSION CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=(.15
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====3NOW MZLT DATA====

AMNUAL COEFFICIENT METHOD ISNOW=1

BASE TZMPZRATURE BASET=2

CRLIBRATION COFFICIENT SHOFAC=0.038

INITIAL SHOWPACK DEZPTH PACDEZIP=0

WATER EQUIVALENT
DEWARD GROUND HEZAT FLUX

CALIRBRATION COEFFICIENT ALPHAA=2.3
RYG THIRMAL SOIL CONCTIVITY XKL=13
DOWNWARRD DAILY AVG SOIL HEAT FLUX

PROPORTIONALITY CONSTANT BCOEF=1.1

SHCW PACK

THERMAT TNSULATION FACTOR XNCOEF=150

KFLAG = &

*

* ADDING HW-2 OFFSITE & ASP CATCHMENTS

*

ADD SERIES QUTIPUT ID is 10, SERIES NAME IS 8910

INPUT IDS ARE 8 BAND 9

*

*aDDING HW1, TCHW & HW2? WATERSHEDS (SUM OF DRATINAGE AREA)

*

ADD SERIES OUTPUT ID is 11, SERIES NAME IS 1007

INPUT IDS ARE 10 AND 7

*

»+* Offsite Catchment "HW3-0f£f" draining via HW-3 ASP Catchment

*

GEMERATE ID=12 ISER=504 DT=1.0 HR DA=890 HA

ARSIMP=0 FRIMP=0.03
====TMPERVIQUS AREA====

WILLIAMS UNIT HYD AA=2 ¥XK=0.98 TP=0.70 HRS

IA=1.7 MM RUNOFFE COEF=0.95

===-PERVIOUS AREA=====

WILLTIAMS UNIT HYD AA=? XK=0.87 TP=0.74 HRS
SMIN=41 MM SMAX=2"11 MM SK=0.04

BPIX=0.8 PER DAY API=150 MM
====BASE FLOW DATA====

ABSPER=10.0 MM

NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW

BASE FLOW DEPLETION FACTOR
STARTING S0IL MOISTURE

SOIL MOISTURE AT WILTING PT

SOIL MOISTURE AT FIELD CAPACITY

BASE RECESSTOM CONSTANT
BASE FLOW REDUCTION FACTOR
====5NOW MELT DATA====

BASMIN=0.0
BFACR=2.0
SVOL=2.0 MM
SWILT=0.01 MM
SFIELD=0,1 MM
LOSKA=0.00001
SLOSKB=0.15

ANMNUAL COEFFICIENT METHOD ISNOW=1

BASE TEMPERATURE BASET=2

CALIBRATION COFFICIENT SNOFAC=0.038

INITIAL SNOWPACK DEPTH PACDEP=0

WATER EQUIVALENT
UBWARD GROUND HEAT FLOUX

CALIBRATION COEFFICIENT ALPHAA=Z2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTAMT BCOEF=1.1

SNOW PACK

THERMAT, THSULATION FACTCR XNCOEF=150

KFLAG = 0

*

* ASP Catchment draining via Highwood River Tributary HW-3

* &

GENERATE ID=13 ISER=104 DT=1.0 HR DA=362 HA

ABSIMP=0 FRIMP=0.08
====IMPERVIOUS BAREA====

WILLIAMS UNIT HYD AA=2 XK=0.84 TP=0.67 HRS

IA=1.7 MM RUNOFF COEF=0.95

====PERVIQUS AREA=====
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WILLIAMS UNIT EYD AA=2 X%=0.89 TP=C.75 HRS
SMIN=41 MM SMAX=271 MM SK=(C.Cd

RPIX=0.8 BZR DAY API=150 MM ABSEER=10.0 MM
====BASE FLOW CATA====

NOMBEZR OF GROUNCWATER RESZRVOIRS NSVOL=0

MINIMUM BASE F_OW BASMIN=0.0
BASE FLOW DEPLETION FATITOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOIL MOISTURE AT WILTING FT SWILT=0.01 ¥M
SOTL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSTION CONSTANT SLOSKR=0,00601
BASE FLOW REDUCTION FACTCR SLOSXB=0.,15

====SNOW MELT DATA====

AMNUAL COEFFICIENT METHOD TSHOW=1
BASE TEMPEZRATURE BASET=2
CALIBRATION COFFICIENT SWOFAC=0.038
TMNITIAL SHOWPACK DEPTH PACDEZP=0
WATZR EQUIVALEMNT

UPWARD GROUND HEAT FLUX
CALT3RATION COEFFICIENT ALPHAR=2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROFORTIONALITY COMSTANT BCOEF=1.l
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
KFLAG = O

*

* ADDING HW-3 OFFSITE & ASP CATCHMENTS

*

ADD SERIES OUTPUT ID is 14, SERIES NAME IS5 140C
INPUT IDS BRE 12 AND 13

*

*ADDING HWL, TCHW, HW2 & HW3 WATERSHEDS (SUM OF DRATINAGE AREA)

*

ADD SERIES OUTPUT ID is 15, SERIES NAME IS 1500
INPUT IDS ARE 11 AND 14

*

*» ASP Catchment draining via THE SHZIEP RIVER

* Kk

GENERATE 1D=16 ISER=105 DT=1.0 HR DA=172.9 HA
ABSIMP=0 FRIMP=0.10
====TMPERVICUS ARZA====
WILLIAMS UNIT HYD AAR=2 XK=0.57 TP=0.49 HRS5

TA=1.7 MM RUNOFF COEF=0.95
====PERVIOUS AREA=====
WILLIAMS UNIT HYD AA=2 XK=0.66 TP=0.56 HRS

SMIN=41 MM SMAX=271 MM SK=0.04

APTK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====BASE FLOW DATA====

MUMEER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SYOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SoIL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSION CONSTANT SLOSKA=0,00001
BASE FLOW REDUCTICN FACTOR SLOSKB=0.15

====3NOW MELT DATA====

ANNUAL COEFFICIENT METHOD ISHOW=1
BASFE TEMPERATURE BASET=2
CALTBRATION COFFICIENT SHNCFAC=0.038
INTTIAL SNOWPACK DEPTE PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTICNALITY CONSTANT BCOEF=1.1
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SHNOW PACK
THERMAL INSULATION FACTOR XNCCOZF=130
KFLAG = 0

*

*ADDING HW1, TCEW, HW2,HW3, & SR WATERSHEDS (SUM CF TOTAL DRAINAGE AREA)

*

ADD SZRIES QUTPUT IC is 17, SERIES NAME IS 170G
INPUT IDS ARE 15 AND 16

*
*

FANNUAL MAX IMUM/MINIMOM
MAKMIN ID

IFY
IEFM
IFD
ITY
ITM

ITD =

*

FINISH

STATS FOR PEAK FLOWS (ALL QFFSITE & ASP CATCHMENTS}

TN = 17 IS FLOW
I0PT

= 1 AMNUAL SERIES
= 60 STARTING YEAR
= 6 STARTING MONTH
2 STARTING DAY
= 07 FENDING YEAR

= 05 ENDING MONTH
31 ENDING DAY
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E I * * * LR
+* * * * * * * *
* * * o ok F * * *
* * & + * *
* * * * * &
* ok Ed * * * *
*
uality Eyvdroelcocgic Model ===
Release 3.1 ol 2005

Centre fcr Water Rescurces Studies
=== Dalhousie Uniwversity ===
=== P. 0. Box 1000 ===
=== Halifax, MNova Scotia ===
J— Canada B3J 2X4

=== Email: salahma@dal.ca

=== Tel: (902)494-6107

=== Program Execution Started on Jan. 25, 2010. Time: 16:45

OHM Project Mame: Hy2A Pre

FPimary Input File Name: C:\Program Files\Q H M\Projects\BWYZA\PRE_HYZA.INP
Pimary Output File MName: C:\Program Files\Q H M\Projects\HWY2A\PRE_HYZA,QUT
Precipitation File Name: C:\Program Files‘Q H M\Projects\iWY2A\cal-rain.pre

PRSI E R A R Q H ™ IR EREREEEEELE SRR

VERSION 3.0 for MS Windows
MPE Engineering Ltd.
MD of Focthills--Highway 2A ASP- Drainage Plan
Pre-Development Model
Calgary 1960-2007 Precip File
Using cal-rain.pre file
Pre-Development Release Rates

Flows from ASP Catchments HEW-1, TCHW, HW-2, HW-3 & SR
AND Offsite Catchments HW1-Off, TCEW-Off, HW2-Off & HW3-Off

====== Revised December 15, 2009 ======
Updated; January 25, 2010
DPDATED CATCHMENTS & PARAMETERS
ASSUMING CN OF 72 FOR ALL CATCHEMENTS>>>SMAX = 271 & SMIN = 41
ACCOUNTED OFFSITE CATCHMENTS (WHICH ARE NOT PART OF TONGUE CREEK
CATCHMEMNT) IN THE MODEL

***************************k*************************************i***

***************************************k****************k****k*******

F F % oF & F & b % k& F A w3k ok o X F F o+ X *

START START DATE OF SIMULATION 60 05 01
END DATE COF SIMOLATION 07 11 01
PRECIP IS IN AEC HOURLY FORMAT IPFORM 1
SET EVAPORATION FLAG OFF ICASE O
DUMMY FLAG IFLAG O
SET POLLUTANT FLAG OFF IFDECA O
SET STDIMENTATION FLAG ON IFSEDT 1

SETTLING VELOCITIES ARE
0.0005 ©.000025 0,000008 0.06000025 0.0000007
FOR SIZE FRACTIONS
0.82 0.058 0.012 0.012 0.028
HOULY PRECIPITATION I3 READ IN AES CONDENSED FORMAT
*
* PARTICLE SIZES ASSOCIATED WITH THE ABOVE SETTLING
* VELQCITIES BRRE : 75, 45, 15, 7.5, 3.5 um RESPECTIVELY
+*
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FOLLUTANT SERIZS JCASE = 3 (SEDIMENT, IMPERVIOUS AREA)
WASHOFF METHOD {IwM) 2 {BUILDUP/WASHOFF}
BUILD*AREA*3, 39%Q**1.
BUILDUP M=THOD (IBM) 1 {POWZR LINRAR)
EQUIVALENT INITIAL ACTUMUMIATION (DAYSIN} = 30 CRYS
MAXIMUM BUTIZDUP (PBMAX) = 0.000CZ7 KG PZIR HA
ZUTLDUP RATE ([PKOME: =

.003 KG PER SO M PER 1.0 DAYS

e

+*

*

POLLUTANT 5ERIZS JCASE = 4 (SEDIMENT, PERVIQUS AREA)
WASHPOFF METHOD (IWM) =2 (BUILDUP/WASHOFF
BUTLD*AREA*1.7%Q**1.0
BUILDUP METHOD (I3M) = 1 (POWER LINEAR}
EQUIVALENT INITIAL ACCUMUMLATION (DAYSIN) = 30 DAYS
MAXIMUM BUILDUP (PMAX) = 0.00002 KG PER RA
BUILDUP RATE {PKONE) =
.00055 KG PFR S0 M PER 1.0 DAYS

*
£

*RUNOFF/WASHOFF GENERATION

*

*» Offsite Catchment draining Highwood River HW1-Off
*
GEMNERATE ID=1 ¥ISER=501 DT=1.0 HR DA=30 HA
ABSIMP=0 FRIMP=0.02
====IMPERVIOUS AREA====
WILLIAMS UNIT HYD AA=2 XK=0.41 TP=0.29 HRS
TA=1.7 MM RUNOFF COEF=0,95
====PERVICUS AREA=====
WILLIAMS UNIT HYD AA=Z XK=0.35 TP=0.30 HRS
SMIN=41 MM SMAX=271 MM SK=0.04
APIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====RASE FLOW DATA====
NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMOUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MCISTURE SVOL=2.0 MM
SOII, MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOISTURE AT FIELD CAPACITY SFIELO=0.1 MM
BASE RECESSION CONSTAMT SLOSKA=0.00001
BASE FLOW REDUCTIOW FACTOR SLOSKB=0.15

====5NOW MELT DATA====

BNRUAL COEFFICIZTHNT METHOD ISNOW=1
BASE TEMPERATURE BASET=2
CALTBRATION COFFICIENT SMOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THERMAL SOIL CONDTIVITY XKL-=15
DOWNWARD DAILY AVG SCIL HEAT FLUX
PROPORTIOHALITY CONSTANT BCOEF=1.1
SNOW PACK

THERMAL INSULATION FACTOR XMCOEF=150
KFLAG = a

====== [MPERVIQUS AREA UNIT HYDROGRAPH DATA ======

- SHAPE CONSTANT, N = 2.566 - UNIT PEAK,QP = L0022 CMS
- TRE UH YIELDS 1.3960 MM VOL SO MULT BY . 7163 WILL ENSURE A 1 MM UH.

======= PERVIQUS AREA UNIT HYDROGRAPH DATA =======

- SHAPE CONSTANT, N = 3.040 - UNIT PEAK,QP = L1202 CMS
- THE UH YIELDS 1.5055 MM VOL SO MULT BY ,6642 WILL ENSURE A 1 MM UH.
APT REDUCTION FACTOR IS .991E+00 PZR TIME STEP OR .800E+00 PER DAY
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ID SERIZS FILE INFORMATION:

The QI Command Generate Created
Qutput Time Series File Wamed: IDCL,SER
Provided TInput Value for ID: 1

User Designated Serias # IS=R: 301
Time Step 4in the Series File: 1.C0 nour

WATER MASS BALANCE

A-TOTAL RAINFALL = 16207.,51 MM

B-TOTAL RUNOFF IMFPRV+PERV = 683,01 MM

C-ALL INITIAL ABSTRACTIONS = 11641.63 MM

D-TOTAL INFILTERATED WATER = 3876.80 MM

TOTAL GROUNDWATER ACCRETION = 3296.97 MM

E~TOTAL BASE FLOW = 581.82 MM

F-CHANGE IN GROUNDWATER STORAGE= -2.00 MM
G-EVAPORATION FROM SOIL WATER = L00 MM

H-LOSS TO DEEP GROUNDWATER = 3296.97 MM

I-CHANGE IN SHOW PACK STORAGE = .00 MM

G-NET IMPCRTED SNOW = .00 MM

SURFACE WATFR BALANCE = A - B - C - D = .00 MM
SURSURFACE WATER BALANCE= D - E - F - G - H = .02 MM
TOTAL, BALANCE = A -8B -C~-E-F-G-H = .01 MM

RAINFALL AND DIRECT RUMOFEF TOTALS OVER THE SIMULATION TIME SPAN ==========
RAIMFALL PERVICUS IMPERVIOUS TOTAL
RUNOFF RUNOFE RUNOFF
(M) (M) (MM (MM)
16207.510 468.524 11493.010 689.014

*

* ASP Catchment draining via Highwood River tributary HW-1
* >
GENERATE ID=2 ISER=101 DT=1.0 HR DA=690 HA
ABSTMP=0 FRIMP=0.01
—===1MPERVIOUS AREA====
WILLIAMS UNIT KYD AA=2 XK=3.78 TF=2.58 HRS
1A=1.7 MM RUNOFF COEF=0.95
====PERVIOUS AREA=====
WILLIAMS UNIT HYD AA=2 XK=3.15 TP=2,67 HRS
SMIN=41 MM  SMAX=271 MM SK=0.04
APTK=0.8 PER DAY API=150 MM  ABSPER=10.0 MM
====BASE FLOW DATA====
NUMBER OF GROUNDWATER RESERVOIRS MSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FILOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MQOISTURE AT FIELD CAPACITY SFIELD=0.]l MM
BASE RECESSION CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR LOSKB=0.15

====SNOW MELT DATA====

ANNUAL COEFFICIENT METHOD ISNOW=1
BASE TEMPERATURE BASET=Z
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AYG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1
SHNOW PACK
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IMPERVIOUS ARTA UNIT RYDROG

- SEAPEZ CONSTANT,
- THZ UH YIZLDS

N = 2.432
L3183 MM VOL S

- SHAPE COWSTANT, W = 3.008
- THE UH YIELDS L9315 MM VOL S

API REDOCTIOM FACTOR IS L 991E+00

1D SERIES FILE INFORMATION:
The QHM Cemmand Generate
Output Time Series File Named:

Provided Input Value for ID:
User Designated Series # ISER:
Time Step in the Series File:

WATER MASS
AL-TOTAL RAINFALL
B-TOTAL RUNOFF IMPRV+PERY
C-ALL INITIAL ABSTRACTIONS
D-TOTAL INFILTERATED WATER
TOTAL GROUNDWATER ACCRETION
E-TOTAL BASE FLOW

F-CHANGE IN GROUNDWATER STORA
G-EVAPORATION FROM SOIL WATER
H~L0OSS TO DEEP GRCUNDWATER
I-CHANGE IN SNOW PACK STORAGE
G-NET IMPORTED SNOW

SURFACT WATER BALRNCE = A -
SUBSURFACE WATER BALANCE= D
TOTAL BALANCE = A - B - C -

B

RAINFALL AND DIRECT
RAINFALL PERVIOUS

RUNCFF
(M)
468.524

RUNOEF TOTAL
IMPERVIQUS
RUNOFF
(M)
11493.010

(MM}
16207.510

*

* ADDING HW1l OFFSITE & ASP CA

*

ADD SERIES CUTPOT 1D

INPUT IDS

1D SERIES FILE INFORMATION:
The QHM Command Add Series
Output Time Series File MWamed:

Provided Input Value for ID:
User Designated Series # ISER:

Time Step in the Series File:
ADD BEGINS AT 1960 5 1
USES TIME STEP OF L 100E+01
AND ENDS AT 2007 11 1

RAPH DATA ======
- UNIT PERK,QP = L0027 CMS

O MULT 3% 1.0890 WILL ENSURZ A 1 M Ud,
- UNIT PEAK,QP = L3111 CM8

O MOLT BY 1.0736 WILL ENSURE A 1 MM UE.

PER TIME STEP OR .800E+00 PER LAY

Created
1D02.SER

2
101
1.00 hour

BALAMNCE

= 162Q07.
= 578.
11718.
3810C.
3325,

586.

-2.

M
el
MM
14
M
MM
M
MM
MM
MM
|5

il

GE

I

It
[}
(=]

3325.

il

LO1 MM
.00 MM
L01 MM

S OVER THE SIMULATION TIME SPAN
TOTAL
RUNOEF
{MM)
578.769

TCHMENTS
is 3, SERIES NAME IS 1203
ARE 1 AND 2

Created
IDO3.SER

3
1203
1.00 hour

HOURS

4/1%
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*+ Offsite Catchment draining wvia Tengue Creek tributary TCHW-CIf

*

GENERATE

ID=4 ISTR=502 DT=1.0 HR
BISTMP=0 FRIMP=0.02
====IMPERVIQUS AREA====
WILLIAMS UNIT HYD RA=Z XX=0.77 TP=0.54 HRS3
Ia=1.7 MM RUNCFEFF COEF=0.93

====PPERVIQUS AREA=====

SR=1Z20 HA

WILLIAMS UNIT HYD Af=2 Ax=0.67 Tr=0.56 HRS
SMIN=41 MM SMAX=271 MM  35x=0.04
BPIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM

====BASE FLOW DATR====

WOMBER OF GROUNDWATER RESERVOIRS NSVOL=0
MINIMUM BAST FLOW BASMIN=0.0
BAST FLOW DEPLETION FACTOR BFACR=2,0
STARTING SOIL MOLSTURE SVOL=2.0 MM
SOTL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOISTURE AT FIELD CABRCITY SFIELD=0.1 MM
BASE RECESSION CONSTANT SLOSKA=0.,00001
BAST FLOW REDUCTION FACTOR SLOSKB=0.15
====SNOW MELT DATA====

ANNUAL COEFFICIENT METHOD ISMOW=1

BASE TEMPERATURE BASET=2

CALIBRATION COFFICIENT SNOFAC=0,038

INITIAL SNOWPACK DEPTH PACDEP=0

WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAR=2.5

AVG THERMAL SOIL CONDTIVITY XKL=15

DOWNWARD DAILY AVG SOIL HEAT FLUX
PROEPORTIONALITY CONSTANT BCOEF=1.1

SNOW PACK

THERMAT, INSULATION FACTOR XNCOEF=150

KFLAG = O

====== IMPEZRVIQUS ARFA UNIT HYDROGRAPH DATA ======

- SHAPE CONSTANT, N =
- THE UH YIELDS

L9300 M4 VOL SO MULT BY

2.548 - UNIT PEAK,QF = L0046 CMS

======= PERVICUS AREA UNIT HYDROGRAFHd DATA =======

- SHAPE CONSTANT, N =
- THE UH YIELDS

API REDUCTION FACTOR IS

.9571 MM VoL SC MULT BY

2.970 -~ UNIT PERK,QP = .2525 CMS

.991E+00 PER TIME STEP OR .800E+00 PER DAY

1.0752 WILL EMSURE A 1 MM UH.

1.044% WILL ENSURE A 1 MM UH.

ID SERIES FILE INFORMATION:

The QHM Command Generate Created

Cutput Time Series File Named: ID0C4.SER

Provided Input Value for ID: 4

User Designated Series # ISER: 502

Time Step in the Series File: 1.00 hour
WATER MASS BALANCE

A-TOTAL RAINFALL = 16207.51 MM
B-TOTAL RUNOFF IMPRV+PERY = 689.01 MM
C-ALL INITIAL ABSTRACTIONS = 11641.69 MM
D-TOTAL INFILTERATED WATER = 3876.80 MM
TOTAL GROUNDWATER ACCRETION = 3296.97 ¥M
E-TOTAL, BASE FLOW = 581.82 MM
F-CHANGE IN GROUNDWATER STORAGE= -2.00 MM
G-EVAPORATION FROM SOIL WATER = 00 MM
H-1L0SS TO DEEP GROUNDWATER = 3296.97 MM
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I-CEANGT IM SNOW PACK STORRGE = 00 MM
G-NZT IMPORTED SHOW = .00 MM
SHIFACE WATER BRLANCE = A - 3 - C - D = L00 wM
SU3SURFACE WATER BALANCE= - - E - F - G - H = L02 MM
TOTAL BALMICE =A-B-C-E-F-G-HK = .01 MM

RAINFALL AMD DIRECT RUNOFF TOTZLS OVER THE SIMULATION TIMZI SPAN =s==ss=====
FAINFALL PERVIOUS IMPERVIOQUS TOTAL
RUNCFFE RUNOFF RUNOTE
{ M) M (MM} (MM
16207.510 465,524 11493.010 689.014
*

** ASP Catchment draining via Tengue Creek tributary TCEW
*

GENERATE T0=5 ISER=102 DT=1.0 HR DA=882 HA
ABSIMP=0 FRIMP=0.10
====TMPERVICUS AREA====
WILLIAMS UNIT HYD AA=2 XK=1.27 TP=1.08 HRS
IA=1.7 MM RUNOFE COEF=0.95
====PERVIOUS AREA=====
WILLIAMS UNIT HYD AA=2 XK=1.46 TP=1.24 KRS

SMIN=41 MM SMAX=271 MM SK=0.04

APTK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
====BASE FLOW DATA====

NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTURE SVOL=2,0 MM
S0TL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSION CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=0.15

====SH0OW MELT DATA====

ANMUAL COEFFICIENT METHOD ISNOW=1
BASE TEMPERATURE BASET=2
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEF=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THEZRMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BIOEF=1.1
SHNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
KFLAG = 0

====== TMPERVIOUS AREA UNIT HYDROGRAPH DATA ======

- SHAPE CONSTANT, N = 3.018 - UNIT PEARK,QF = L0996 CMS
- THE UH YIELDS .8965 MM VOL SO MULT BY 1.1154 WILL ENSURE A 1 MM UR.

======= PERVIOUS AREA UNIT HYDROGRAPH DATA =======

- SHAPE COWSTANT, N = 3.014 - UNIT PERK,QP = 1796 CMS
- THE UH YIELDS . 9204 MM VOL SO MUOLT BY 1.0864 WILL ENSURE A 1 MM DUH.

APT REDUCTION FACTOR 15 .991E+00 PER TIMZ STEP OR .800E+00 PER DAY

ID SERIES FILE INFORMATION:
The QHM Command Generate Created
Qutput Time Series File Named: IDO5.SER

Provided Input Value for ID: 3
User Designated Series # ISER: 102
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Time Sk= in the Series File: 1.00 heur

WATER MAMASIS BALANCEZ

A-TOTRL RAINFALL = 16207.21 MM
B-TOTAL RUMOFE IMPRV+PERY = 1570.97 MM
C-ALL IMITIAL ABSTRACTIONS = 11026.81 MM
D-TOTAL IMFILTERATED WATER = 3609.70 MM
TOTAL GROUNDWATER ACCRETION = 3063.94 MM
E-TOTAL BASE FLOW = 541,75 MM
F-CHANGE IN GROUNDWATER STORAGE= ~2.00 MM
G-EVAPCRATION FROM SCIL WATER = .00 MM
E-LOSS TO DZEP GROUNDWATER = 3069.94 MM
I-CHANGEZ IN SNOW PACK STORAGE = .00 MM
G-NET IMPORTED SNOW = GO MM
SURFACE WATER BALANCE = A - B - C - D = .02 MM
SUBSURFACE WATER RALAMCE= 2 - E - F - G - H = .00 MM
TOTAL BRLANCE = A -B-C-E -F-G-H = .02 MM

RAINFALL AND DIRECT RUNCEF TOTALS OVER THE SIMULATION TIME SPAN s=========
RAINFALL PERVIOUS IMFPERVIOUS TCTAL
RUOWOFE RUONOFEF RUNOFFE
() {Mp1) (M) (MM
16207.510 468.524 11483.010 1570.9%75

*

* ADDING TCHW OFFSITE & ASP CATCHMENTS

*

ADD SERIES OUTPUT ID is 6, SERIES NAME IS 4506
INPUT IDS ARE 4 ANWD 5

ID SERIES FILE INFORMATION:
The QdM Command Add Series Created
Output Time Series File Named: ID06.SER

Provided Input Value for ID: [}
User Designated Series # ISER: 4506
Time Step in the Series File: 1.00 hour

ADD BEGINS AT 1960 5 1
USES TIME STEP OF . 100E+01 HOURS
AND END3 AT 2007 11 1

*

*ADDING HW1 AND TCHW WATERSHEDS (SUM OF DRAINAGE AREA)

¥

ADD SERIES QUTBUT ID is 7, SERIZS NAME IS 3607
TNPUT 10S ARE 3 AND 6

ID SERIZS FILE INFORMATICON:
The QHM Command Add Series Created
Output Time Series File Mamed: ID07.SER

Provided Input Valus for ID: 7
User Designated Series § ISER: 3607
Time Step 1n the Series File: 1,00 hour

BDD BEGINS AT 1960 5 1
USES TIME STEP OF .100E+01 HOURS
AND EMDS AT 2007 11 1

3

** Offsite Catchment "HWZ-Off" draining via HW-2 ASP Catchment

*

GENERATE 1D0=8 ISER=503 DT=1.0 HR DA=740 HA
ABSIMP=0 FRIMP=0.03
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IMPERVIOUS AREA U

====TMPEZRVIOUS ARE

WILLIAMG UNIT HYD AR=2 KK=1.30 TP=0.23 dRS
IA=1.7 ¥ RUMNOFF COEF=0.953

====PERYVIQUS AREZA=====

WILLIAMS UNIT HYD AA=Z ¥¥=1.16 TP=0.95 HRS
SMIN=41 MM SMAX=271 M SK=0.04

nPIK=0.8 PIR DAY API=150 M BESFZR=10.0 MM
====BAST FLOW DATA====

NUMBER OF GROUNLCWATEX RESERVOIRS HSVOL=0
MIMIMUM BASE FLOW IASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOIL MOISTIRE SYQL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
S0IL MOISTURE AT FIELD CAPACITY SFIZLE=0.1 MM
BASE RECZSSION CONSTANT SLOSKA=0.00001
BASE FLOW RIDUCTICN FACTOR SLOSKB=0.15
====SHNOH MELT DATA====

ANNUJAL COEFFICTENT METHOD ISHOW=1

BASE TEMPERATURE BASET=2

CALTRRATION COFFICIEZNT SNOFAC=0.038

INITIAL SNOWPACK DEPTH PACDEP=0

WATER ZQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAA=2.5

AVG THERMAL SOIL CONDTIVITY XKL=15

DOWNWARD DAILY AVG SQIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1

SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150

KFLAG = C

MIT HYDROGRAPH DATA

- SHEAPZ CONSTANT,
- THE UH YIELDS

N = 2.591
.8620 MM VOL S

- SHRAPE CONSTANT, N = 2.%99
THE UH YIELDS .8918 MM VOL S

API REDUCTION FACTOR IS .991E400

ID SERIES FILE INFORMATION:

- UNIT PERK,QP =
0 MULT BY

L0253 CMs

- UNIT PEAK,QF =
0 MULT BY

.B8883 CMS

PER TIME STEP OR .800E+00 PER DAY

1.1601 WILL ENSURE A 1 MM UH.

1.1214 WILL ENSURE A 1 MM UH.

The QHM Command Generate Created

Qutput Time Series File Named: ID08.SER

Provided Input Value for ID: 8

User Designated Series # ISER: 503

Time Step in the Series File: 1.00 hour
WATER MASS BALANCE

A-TOTAL RATINFALL = 16207.51 MM
B-TOTAL RUNOFF IMPRV+PERV = 799,26 MM
C-ALL INITIAL ABSTRACTIONS = 11564.83 MM
D-TOTAL INFILTERATED WATER = 3843.41 MM
TOTAL GROUNDWATER ACCRETION = 3268.61 MM
E-TOTAL BASEZ FLOW = 576.81 MM
F-CHANGE IN GROUNDWATER STORAGE= -2.00 MM
G-EVAPORATION FROM SOIL WATER = .00 MM
H~LOSS TO DEEP GROUNDWATER = 3268.61 MM
T-CHANGE IN SHNOW PACK STORAGE = .00 MM
G-NET IMPORTED SHOW = .00 MM
SURFACE WATER BALANCE = A - B - C - D = .00 MM
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SUBSURFACE WATER BALANCE= D - % - F - G - # = -.01 v
TOTEL BALAMGE = A -B -C-E - F - G- H = -.0L M

RAINFALT AMD DIRECT RUNOFF TOTALS OVER THZ SIMULATION TIME SERN ==========
RAINFALL PERVIOUS IMPZRVIOUS TOTAL
RUNCFFE RUMNOEFE RUNOEFTY
{3 (M) (M) 1AM
16207 .510 468.324  11433.010 799.239
Ed

*

* ASPF Catchment draining via Highwood River Tributary EW-2
*

GENZIRATZ I0=% ISZR-103 DT=1.0 HR DA=985%.6 HA
ABSIMP=0 FRIMP=0.C7
====TMPFRVIONS AREA====
WILLIAMS UNIT HYD AAR=2 XX=1.3%2 TP=1.09 HRS
IA=1.7 MM RUNOFF COEF=0.95

====PERVICQUS AREA=====

WILLIAMS UNIT HYD AA=Z XX=1.42 TP=1.21 HRS
SMIN=41 MM SMAX=271 MM SK=C.04

APIX=0.8 PER DAY API=130 MM ABSPER=10.0 MM
====BASE FLOW DATA =
NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0

MINIMUM BASE FLOW BASMIN=C.0
BASE FLOW DEPLETION FACTOR BFACR=Z2.0
STARTING SOIL MOISTURE SVOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 ¥
S0IL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECESSICN CONSTANT SLOSKA=(0,000C1
BASY FLOW REDUCTION FACTOR SLOSKB=0.15

====5N0OW MELT DATA====

ANNUAT, COEFFICIENT METACD ISNMOW=1
BASE TEMPERATURE BASET=2
CALI3RATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER =ZQUIVALENT

UPWARD GROUND HEAT FLUX
CALIBRATION COEFFICIENT ALPHAR=Z.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HZAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1
SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150
KFLAG = 0

—===== TMPERVIOUS AREA UNIT HYDROGRAPH DATA ======

- SHAPE CONSTANT, N = 2.804 - UNIT PERK,QP = L0723 CMS
- THE UH YIELDS L8983 MM VOL SO MULT BY 1.1132 WILL ENSURE A 1 MM UH.

==———== PERVIOUS ARTA UNIT HYDROGRAPH DATA =======

- SHAPE CONSTANT, N = 3.023 - UNIT PEAK,QP = L9250 CMS
- THE UH YIELDS . 9203 MM VOL S0 MOLT BY 1.0866 WILL EMSURE A 1 MM UH.
API REDUCTION FACTOR IS L9%1E+00 PER TIME STEP OR .800E+00 PER DAY

ID SERTES FILE INFORMATION:
The QHM Command Generate Created
Output Time Series File Named: IDO%.SER

Provided Input Value for ID: 9
User Designated Series # ISER: 103
Time Step in the Series File: 1.00 hour
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WwaTZER M A S S BALANCE

A-TOTAL RAINFALL = 16207,51 ¥M
R-TOTAL RUNOFF TMPRV+PERV = 1240.24 MM
C-ALT TINTTIAL R3STXACTIONS = 11257 .35 M
D-TOTAL INFILTZRATED WATER = 3709.86 MM
TOTAL GROUNDWATER ACCRETION = 3153.09 M
E-TOTAL BASE FLOW = 556.78 MM
F-CHANGE IN GROUMIWATER STORAGE= -2.00 MY
G-EVAPORATION FROM SOIL WATZR = L00 MM
H-LOSS3 TO SEEP GROUNDWATER = 3155.09 MM
I-CHANGE IN SNOW PACK STORAGE = 00 M
G-NET IMPORTZD SNOW = .00 MM
SURFACE WATER BALANCE = A -3 - T - D = .02 MM
SUBSURFACE WATER BALRNCE=D - E - F - G - d = -.01 MM
TOTAL BRLANCE =A -B-C-E-F -G-4 = .01 MM

RAINFALL AND DIRECT RUNOFF TOTALS OVER THE SIMULATION TIME S5PAN ==========
RAINFALL PERVIOQUS IMPARVIOUS TOTAL
RUNOFEF RUNOFF RUNCFF
(MM) {MM) {beM) (MM}
16207.510 468.524 11493.010 1240.235

+*

% ADDING HW-2 OFFSITE & ASP CATCHMENTS

&

ADD SERIES OUTPUT ID is 10, SERIES NAME IS 8910
INPUT IDS ARE 8 AND 9

1D SERIES FILE INFORMATION:
The QHM Command Add Series Created
Qutput Time Series File Named: ID10.SER

Provided Input Value for ID: 10
User Designated Series # ISZR: 8910
Time Step in the Series File: 1.00 hour

ADD BEGINS AT 1260 5 1
USES TIME STEP OF .100E+01 HOURS
AND ENDS AT 2007 11 1

F

*ADDING HW1, TCHW & HW2? WATERSHEDS (SUM OF DRAINAGE ARZA})

*

ADD SERIES QUTPUT ID is 11, SERIES NAME IS 1007
INPUT IDS ARE 10 AND 7

ID SERIES FILE INFORMATION:
The QHM Command Add Series Created
Cutput Time Series File Named: ID11l.SER

Provided Input Value for ID: 11
User Cesignated Series # ISER: 1007
Time Step 1in the Series File: 1.00 hour

ADD BEGINS AT 1960 5 1
USES TIME STEP OF .100E+01 HOURS
AND ENDS AT 2007 11 1

*

% Offsite Catchment "HW3-0Off" draining via HW-3 ASP Catchment
*
GENERATE ID=12 ISER=504 DT=1.0 HR DA=620 HA
ABSIMP=0 FRIMP=0.03
====TMPERVIOUS ARFA====
WILLIAMS UNIT HYD AA=2 XK=0,%98 TP=0.70 HRS
TA=1.7 MM RUNOFFE COEF=0.895
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====== IMPERVIOUS3 AREA U

~ SHAPE CONSTANT, N =
- THE UH YIELDS .873

======== PERVIQUS AREA UN

— SHAPE CONSTANT, N =
- THE UH YIELDS .881

LPI REDUCTION FACTOR IS

====PTIVIOUS AREA====-

WILLIAMS UNIT HYD ARA=2 X&=0.87 TP=0.74 4RS
SMIN=41 MM  SMAX=271 MM S¥=0.04

APIX=0.8 PER DAY API=130 MM  A3SPER=10.0 MM
BASE FLOW DATA==—=

NUMBZR OF GROUNDWATIR RISERVOIRS NSVOL=D
MINIMUM BASZ FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR BFACR=2.0
STARTING SOLn MOISTURE SVOL=2.0 MM
S0IL MOISTURE AT WILTING PT SWILT=0.01 MM
SOIL MOTSTORE AT FIZLD CAPACITY SFIELD=0.1 MM
BASE RECESSTIOM CONSTANT SLOSKA=0.0000C1
BASE FLOW REDUCTIONM FACTOR SLOSKE=0.15

====5HOW MELT DATA====

BNNUAL COEFFICIZHNT MZTHGD ISNCOW=1
BASE TEMPERATURE 3BASET=2
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND H=AT FLUX
CALIBRATION COEFFICIENT ALPHAA=2.5
AYG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCOEF=1.1
SNOW PACHK

THERMAT, TNSULATION FACTOR XNCOEF=150
KFLRG = O

NIT HYDROGRAPH DATA ======

2.587 - UNIT PEAK,QP = L0313 CM5

5 MM VOL SO MULT BY 1.1449 WILL ENSURE A 1 MM UE.

IT HYDROGRAPH DATA =======

3.018 - UNIT PEAX,QP = 11,1028 CM5

7 MM VOI SO MULT BY 1.1342 WILL ENSURE A 1 MM UH.

.9918+00 PER TIME STZP OR .800E+00 PER DAY

1D SERIES FILE INFORMATION:

The QHM Command Gene
Cutput Time Series F

rate Created
ile Hamed: ID12.SER

Provided Input Value for ID: 12

User Designated Seri
Time Step in the Se

es kB ISER: 504
ries File: 1.00 hour

WATER MASS BALANECE

A-TOTAL RAINFALL = 16207.51 MM

B-TOTAL RUNOFF IMPRV+PERV = 79%.26 MM

C-ALL IMNITIAL ABSTRACTIOHS = 11564.83 MM

D-TOTAL INFILTERATED WATER = 3843.41 MM

TOTAL GROUNDWATER ACCRETION = 3268.61 MM

E-TOTAL BASE FLOW 576.81 MM

F-CHANGE IN GROUNDWATER STORAGD= -2.00 MM
G-SVAPORATION FROM SOIL WATER = .00 MM

H-LOSS TO DEEP GROQUNDWATER = 3268.61 MM

I-CHANGE IN SNOW PACK STORAGE = .00 MM

G-NET IMPCRTED SNOW = .00 MM

SURFACE WATER BALANCE = A - B - C - D = .00 MM
SUBSURFACE WATER BALANCE= D - E - F -G - H = ~.01 MM
TOTAL BALANCE =A-B-C-E-F-G-H = -.01 MM
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RAINFALL AND DIRZCT RUNOFF TOTAZ

RAINFALL PBZRVIOUS IMPERVIGUS
RUNMOEFF RUNOFE
{MM) (M) (MM
162457.510 468.524 114%3.610

*

3 OVER THE SIMULATION TIME SPAN ==========

TOTAL

RUNOTE
(bM)
789,259

* pSP Catecnment draining via Highwood River Tributary EW-3

* &

GEWERATE ID=13 ISTR=104 DT=1.0 H3 DA=362 EA

RBSIMP=0

WILLIAMS

TA=1.7 MM

FRIMF=0.08

UNIT HYD AA=2 XK=0.84 TP=0.67 HRS
RUNOFE COEF=0.95

——==PERVIQUS ARDA=====
WILLIAMS UNIT HYD AA=2 XK=0.89 TP=0.75 HRS
SMIN=41 MM  SMAX=271 MM SK=0.04

APIK=0.8 PZR DAY API=130 MM ABSPER=10.0 MM
====BASE FLOW DATA====

NUMBER OF GROUNDWATER RESERVOIRS NSVOL=0
MINIMOM BAST FLOW BASMIN=0.0
BASE FLOW DEPLETION FACTOR 3FACR=2.0
STARTING SOQIL MOISTURE SYOL=2.0 MM
SOIL MOISTURE AT WILTING PT SWILT=0.01 MM
SOTL MOISTURE AT FIELD CAPACITY SFIELD=0.1 MM
BASE RECZSSION CONSTANT SLOSKA=0.00001
BASE FLOW REDUCTION FACTOR SLOSKB=0,15
====5NOW M=LT DATA====

ANNUAL COEFFICIENT METHOD ISNOW=1
BASE TEMPERATURE BASET=Z
CALIBRATION COFFICIENT SNOFAC=0.038
INITIAL SHMOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHAA=2.5
AVG THERMAL SQIL CONDTIVITY XXL=15

DOWNWARD

DAILY AVG SOIL HEART FLUX

PROPORTIONALITY COMSTANT BCOEF=1.1

SNOW PACK

THERMAL INSULATION FACTOR XNCOEF=150

KELAG =

0

====== [MPERVIOQUS AREA UNIT BYDROGRAPH DATA ======

-~ SHAPE CONSTAWT, N = 2.847

- UNIT PEAK,QP = L1330 CMs

- THE UH YIELDS ,B926 MM VOL SO MULT BY 1.1204 WILL ENSURE A 1 MM UH.

—~ SHAPE CONSTANT, N = 2,892 - UNIT PEAK,QP = 1.4282 CMS
- THE UH YIELDS L8769 MM VOL SC MULT BY 1.1404 WILL ENSORE A 1 MM UH.
API REDUCTION FACTOR IS .991E+00 PER TIME STEP OR .800E+00 PER DAY

ID SERIES FILE INFORMATION:
The QHM Command Generate

Cutput Time Series File Named:

provided Input Value for ID:
User Designated Series # ISER:
Time Step in the Series File:

WATER MASS BAL
A-TOTAL RAINFALL

3-TOTAL RUNOFE IMPRV+PERV
C-ALL INITIAL ABSTRACTIONS

Created
ID13.5ER

13
104
1.00 hour

A

=

CE
16207.51 Mif
2119.03 MM
2575.67 MM
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D-TOTAL INFILTERAT=ZD WATZR = 11212.71 MM
TOTAL GROUNDWAT=ZR ACCRITION = 9787.38 MM
Z-TOTAL BASZ FLOW = 1727.19 MM
F-CHANGE IN GROUMDWATZR STORAGZ= ~1.91 MM
G-EVAPORATION FROM SOIL WATER = .00 MM
E~-LOSS TO DEEP GROUMDWATER = 9787.38 M
I-CHRNGE IN SMNOW PACK STORAGE = .00 MM
G-HET IMPORTED SHOW = 00 MM
SURFACE WATER BALANCE = A - 8 - C - D = .09 MM
SUBSURFACE WATER 2ALANCE= 5 - E - F - G - H = 06 MM
TOTAL BALANCE =A-B-C-Z-F~-G-E = 15 MM

RAIMNFALL AND DIRECT RUNOFF TOTALS OVER THE SIMULATION TIMZI SPAN ss======7=
RAINFALL PERVIOUS IMPERVIOUS TOTAL
RUONOFE RUNOFF RUNOFY
(M) { M) (MM} (M)
16207.510 1006.254 14915.970 2119.031
*

* ADDING HW-3 OFFSITE & ASP CATCHMENTS

*

ADD SERIES OUTBUT 1D is 14, SERIZS NAME IS 1400
INPUT IDS ARE 12 AND 13

ID SERIES FILE INFORMATION:
The QHM Cominand Add Series Created
output Time Series File Named: ID14.SER

Provided Input Value for ID: 14
User Designated Series # ISER: 1400
Time Step in the Series File: 1.00 hour

ADD BEGINS AT 1960 5 1
USES TIME STEP OF .1C0E+01 HOURS
AWD EMDS AT 2007 11 1

*

*ADDING HW1, TCHW, HW2 & HW3 WATERSHEDS (SUM OF DRAINAGE AREA)

*

ADD SERIES QUTPUT ID is 1%, SERIES NAME IS 1500
INFUT IDS ARE 11 AND 14

ID SERIES FILE INFORMATION:
The QHM Command Add Series Created
Qutput Time Series File Named: ID15.SER

Provided Input Value for ID: 15
User Designated Series # ISER: 1500
Time Step in the Series File: 1.00 hour

ADD BEGINS AT 1960 5 1
USES TIME STEP OF L100E+01 HOURS
AND ENDS AT 2007 11 1

*

* ASP Catchment draining via THE SHEEP RIVER
* &
GENERATE ID=16 ISER=105 DT=1.0 HR DA=172.9 HA
ABSIMP=0 FRIMP=0. 106
====]MPERVIOUS AREA====
WILLIAMS UNIT HYD AAR=2 XK=0.57 TP=0.49 HRS
TA=1.7 MM RUNQFF COEF=0.95
====PERVIOUS AREA=====
WILLIAMS UNIT HYD AA=2 X¥=0.66 TP=0.56 HRS
SMIN=41 MM SMAX=271 MM SK=0.04
APIK=0.8 PER DAY API=150 MM ABSPER=10.0 MM
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====BASE FLOW DATA====

NUMBER OF GROUNCWATER RZ3ERVOIRS MSVOL=0
MINIMUM BASE FLOW 3ASMIN=0.0
B&SE FLOW DIZPLZTION FACTOR BFACR=2.0
STARTING S0IL MOISTURE SVOL=2.0 M

S0IL MOISTOURE
SOIL MOISTURZ
BAST RECESSION COMSTANT

BASE FLOW REDUCTION FACTOR
====3NOW MELT DATA====

ANMUAL COEFFICIENT METHOD ISHNOW=1
BASE TEMPERATURE BASLT=2
CALIBRATION COQFFICIENT SMOFAC=0.038
INITIAL SNOWPACK DEPTH PACDEP=0
WATER EQUIVALENT

UPWARD GROUND HEAT FLUX

CALIBRATION COEFFICIENT ALPHRA=2.5
AVG THERMAL SOIL CONDTIVITY XKL=15
DOWNWARD DAILY AVG SOIL HEAT FLUX
PROPORTIONALITY CONSTANT BCCOEF=1.1
SNOW PACK

THERMAEL INSULATION FACTOR XNCOEF=150
KFLAG = 0

AT WILTING PT
AT FIELD CAPACITY

SWILT=0.C1 MM
SFIELD=0.1 ¥M
SLOSKA=0.00001
SLOSKB=(.15

IMPERVIOUS AREA UNIT HYDROGRAPH DATA

N = 3,048 .0434 CMS

SEAPE CONSTANT,

- THE UH YIELDS 1.0493 MM VOL S

~ UMIT PEARK,QP =

O MUOLT BY L9530 WILL ENSURE A 1 MM UH.

- SHAPE CONSTANT, N = 3.011 - UNIT PEAX,QP = L3382 CMS
- THE UH YIELDS L9637 MM YOL 50 MULT BY 1.0376 WILL FNSURE A 1 MM UH.
API REDUCTIOM FACTOR IS .991E+00 PZR TIME STEP OR .800E+00 PER DAY

1D SERIES FILE INFORMATION:

Trhe QHM Command Generate Created

Qutput Time Series File Named: ID16.SER

Provided Input Value for ID: 16

UUser Designated Series # ISER: 105
Time Step in the Series File: 1.00 hour

WATER MASS BALANCE

A-TOTAL RAINFALL = 16207.51 MM

B-TOTAL RUNOFE IMPRV+PERV = 2386.95 MM

C-ALL INITIAL ABSTRACTIONS = 2285.57 MM

D-TOTAL INFILTERATED WATER = 11534.86 MM

TOTAL GROUNCWATER ACCRETION = 9806.26 MM

E-TOTAL BARSE FLOW = 1730.51 MM

F-CHANGE IN GROUNDWATER STORAGE= -1.91 MM
G-EVAPORATION FROM SOIL WATER = .00 MM

H-LOSS TO DEEP GROUNDWATER = 9806.26 MM

I-CHANGE IN SNOW PACK STORAGE = .00 MM

G-NET IMPORTED 3NOW = GO MM

SURFACE WATER BALANCE = A - B - C - D = .12 MM
SUBSURFACE WATER BALANCE=D - & - F - G - H = .00 MM
TOTAL BALANCE =A-B-C-E-F-G-H = .12 MM

RAINFALL AND DIRECT ROUNOFF TOTAL

S OVER THE SIMULATION TIME SPAN

RAINFALL PERVIOUS IMPERVIOUS TOTAL
RUNCFF RUNOFF RUNCEE
(M) (¢} (MM} (M1}
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16207.510

*

988.122

14876.5C0

2386.954

*BODING HW1, TCHW, HWZ2, HW3, & SR WATERSHZOS (SUM OF TOTAL CRAINAGE AREA)

*

ADD SERIES

ID SERIZ3

FILE

QOUTPUT ID is 17,

INPUT ISS ARE 13 AND 1

The QHM Ceommand Add Series
Output Time Series File Mamaed: ID17.8ER

Frovided

Input

INFORMATION:

Created

Value for IC: 17

User Designated Series # ISER: 1700
Time Step

ADD BEGINS AT 1360
USES TIME

AND EMDS AT

*
*

STEP OF

2007

5

1

il the Series File: 1.00 hour

L 100E+01 HOURS

11

1

6

SERITS NAME IS 1700

15/17

*ANNUAL MAXTMUM/MINIMUM STATS FOR PEAK FLOWS (ALL OFFSITE & ASP CATCHMENTS)
MAKMIN

ID IN
TOPT = 1 ANNUAL SERIES

IFY
IFM
IFD
ITY
ITH
ITD

= 17 IS FLOW

= 60 STARTING YEAR

& STARTING MONTH
2 STARTING DAY
07 ENDING YZAR
05 ENDING MONTH

= 31 ENDING DAY

ANNUAL MAXIMUM AND MINIMUM VALUES IN SERIZS

Maximum
Minimum
Max imum
Minimum
Max imum
Minimum
Maximum
Minimum
Maximum
Minimum
Maximam
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum
Minimuam
Maximuam
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum
Minimum
Maximum

Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Value
Yalue
Value
Value
Value
Value
Yalue

CMS,
cus,
cMs,
cMs,
cMs,
cMS,
cMs,
cMS,
CMS,
CMS,
CMS3,
cMS,
CMS,
cMS,
cMs,
cMS,
cMS,
CMS,
CMS,
CM3,
CMS,
cMs,
cMs,
cMs,
cM3,
CcMS,
CMS,
cHMS,
CH3,
CMS,
oS,
cus,
cMS,

M~3,
Mo3,
M~3,
M~3,
M~3,

M~ 3,

or
or
or
or
cr
or
or
or
or
or
or
cr
or
or
or
or
ar
or
or
or
or
ar
ar
or
or
or
Qr
or
oL
or
Qr
or
or

T TR R ERE R EERRREEREEERRERREEZERER

.B74450E+01
.00COCOE+0D
.813426E+01
. 0000O0E+CO
.735043E+01
.00000CE+00
.203202E+02
.D00CGOE+QC
. 3148272402
.CODO00E+00
.429005E+02
.0000COE+CO
.366394E+02
.000000E+0QQ
.811014E+01
.000000E+00
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1/25/2010 Revision Date

MD of Foothills--Highway 2A ASP--Drainage Plan

Existing Conditions

EXISTING CONDITION
LOOKUP: REDUCTION FACTOR FOR TP & DELTA FACTOR FOR K

QHM Parameters - Calculation of k and Tp (Pervious and Impervious Catchments) using HYMO/OTTHYMO method

2210-026-00 To be Used in Williams Unit Hydrograph
Pervious Areas Impervious Areas Reduction Delta
ASP Catchments NHYD | Impervious Drainage Slope Length Width Tp,hrs [K (=1.18Tp) Modified Tp Modified K | Factor for Tp| Factor for K
% Area, ha m/m hrs hrs hrs

HW-1 101 1 690.0 0.0023 5000 1200 2.67 3.15 2.58 3.78 0.969 1.414

TCHW 102 10 882.0 0.0113 3500 2500 1.24 1.46 1.08 1.27 0.87 1
HW-2 103 7 985.6 0.0137 3500 2200 1.21 1.42 1.09 1.39 0.903 1.138
HW-3 104 8 962.0 0.0318 4000 1000 0.75 0.89 0.67 0.84 0.892 1.092

SR 105 10 172.9 0.0200 1600 900 0.56 0.66 0.49 0.57 0.87 1

3,692.5
Offsite Catchments
HW1-Off 501 2 30 0.01 600 600 0.30 0.35 0.29 0.41 0.958 1.368
TCHW-Off 502 2 120 0.0133 1500 400 0.56 0.67 0.54 0.77 0.958 1.368
HW2-Off 503 3 740 0.0188 3800 1500 0.98 1.16 0.93 1.30 0.947 1.322
HW3-Off 504 3 690 0.0270 3500 1300 0.74 0.87 0.70 0.98 0.947 1.322
1,580

C:\Program Files\Q H M\Projects\HWY2A\k & tp calc sheet_aldersyde.xls

Check!!!
MTQ Manual
Imperial Units

Tp, hrs

2.68
1.24
1.21
0.76
0.56

0.30
0.57
0.99
0.74



All ASP Catchments and Offsite Catchments

Year Flow (cms) Flows Log of Flows Hist Wt. Flows LP3 Distribution as the Best-fit Distribution

1960 8.74E+00 Mean 17.45 2.63

1961 8.13E+00 St. Dev 11.3 0.76

1962 7.35E+00 Skew 1.3 -1.46 Total Area = 5,272.5 ha

1963 2.03E+01

1964 3.15E+01 RP GEV LN3 LP3 P3 1:100 Year Pre-dev Flow = 9.21 Usiha

1965 4.29E+01 2 14.55 14.87 15.53 15.13

1966 3.66E+01 5 24.39 25.06 26.34 25.52

1967 8.11E+00 10 31.97 32.42 32.84 32.48 1:5 Year Pre-dev Flow = 5.00 Lis/ha

1968 1.52E+01 20 40.16 39.87 38.39 39.09

1969 1.35E+01 25 42.97 42.32 40.01 41.18

1970 7.45E+00 50 52.29 50.11 44.59 47.54

1971 1.10E+01 100 62.66 58.22 48.58 53.8

1972 3.32E+01 200 74.23 66.7 52.06 59.98

1973 6.44E+00 500 91.63 78.55 55.98 68.05

1974 1.08E+01

1975 7.56E+Q0 Fit Method L Moments Max. Like Max. Like Moments

1976 1.78E+01 Location 11.74 2.94 4.29 17.45

1977 1.57E+01 Scale 7.45 0.51 -0.34 11.3

1978 2.28e+01 Shape -0.16 -4.03 4.88 1.3

1979 9.63E+00

1980 2.17E+01

1981 9.94E+00

1982 1.13E+01

1983 1.14E+01 100

1984 1.03E+01

1885 4.38E+01 —

1986 2.38E+01 [ —]

1987 1.30E+01 =

1988 2.11E+01

1989 5.55E+00

1990 1.12E+01 Q

1991 1.49E+01

1992 2.52E+01 {cms)

1993 1.83E+01

1994 1.00E+01 10

1995 4.15E+01

1996 8.09E+00 —

1957 3.92E+01 =

1998 3.52E+01 -

1999 7.36E+00

2000 1.43E+01 e

2001 2.95E+01 /

2002 5.06E+00 =

2003 1.23E+01

2004 1.11E+01 /

2005 3.09E+01 1

2006 1.53E+01 7

2007 5.23E-01 ~

,"j - — GEV
—— LN3
— LP3
— P3
A
1.003 1.05 1.25 2 5 10 25 50 100 200 500

Return Period (Years)

C:\Program Files\Q H M\Projects\HWY2A\MAXPRE_FLOW.xIs\PRE_HY2A _Off_SheepR
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(C:\...PST Vol.dat) MPE Engineering Ltd,

00001> 2 Metric units

00002> *#***************************************k**************************************
00003> *# Project Name: ([Highway 2A--ASP] Project Number: [ 2210-026-00]

00004> *# Date : 07-12-2009

00005> *# Updated : Jan 26, 2010

00006> *# Modeller : [ KNP ]

00007> *# Company : MPE Engineering Ltd.

00008> *# License # ;3023779

0000%> *# Determining 1:100 year flow and volume for 4 Sub-Catchments

D0010> *# Developments {PCST-DEVELOPMENT CONDITION)

00011l> *# USING 24 HOUR STORM DISTRIBUTION (DT =24 HRS)

00012> *# Used the CN value of 72 for SWMHYMO/Post-dev condition as per City of Calgary
00013> *# Stormwater Management Guidelines {Dec 2000) in STANDHYD Command (P 2-23)
00014 *# USED XIMP = TIMP AS PER CITY OF CALCARY GUIDELINES (P 3-24)

00015> *#*****1&******************************************k*****************************
00016> START TZERO={0.0], METOUT=[2], NSTORM=[0], NRUN=(0]

00017> *% [ 1 <«<--storm filename, one per line for NSTCRM time

00018> *%-------------o--- [ =mm e e |
00019> *¥100-year storm using City of Calgary's ABCs

00020> CHICAGC STORM IUNITS=[2], TDh=[24] (hrs), TPRAT=[0.333], CSDT=[10 ] {(min},
00021 ICASEcs=[1],
go022»> A=[663.1 1, B=[ 1.87 1, and C={ 0.712 ],

00023> *%---------memm oo I e e e |
00024> *# Catchment HW-1 --Southern Catchment within the ASP Study Area

000255 *###HH i HHHHEH R R R S R R S R R R R R R
00026> *F----——wn-mmmmmm = | = mmmmm oo |
C0027> *# Industrial/ Natural Land Use (Gravel Pit)

00028= CALIB STANDHYD ID={ 1 ], NHYD=["INHW-1"], DT=[ 5 ]{min), AREA=[ 65.2] (ha),
00029> XIMP=[(0.50], TIMP=[0.50}, DWF=[ 0 ]{cms}, LOSS=[2],

00030> 5CS8 curve number CN=[ 72 ],

00031> Pervious surfaces: TAper=[ 3.4 ] (mm), SLPP=f 0.5 ] (%),
00032> LGP=[100] {m), MNP=[0.25], SCP=[0]} (min),
00033> Tmpervious surfaces: IAimp=( 1.0 ] (mm), SLPI=[ 0.5 ] (%),
00034 LEI={800} {m),MNI=[0.013],SCI=(0] (min),
00035 RAINFALL=[ , ’ . , 1{mm/hr) , END=-1

00036> *%---------------—- [ == mmmmm e |
00037> *# Traditional Low Intensity Land Use

00038> CALIB NASHYD ID=[2]}, NHYD=["TLIHW-1"],DT=I[5]lmin, AREA=[361.3] (ha),

00039 DWF=[0] {cms), CN/C=[78], IA=([10] {mm),

00040 N=[3], TP=[2.28]hrs,

00041> RAINFALL=[ , , , , ]l(mm/hr), END=-1

000425 *%---------~omom- - [ m e e I
00043> *# Residential Land Use

00044> CALIB STANDHYD ID=[ 3 J, NHYD=["REHW-1"], DT=[ 5 ] {(min), AREA=[ 3.6] (ha),
00045> XIMP=[0.50], TIMP=[0.50], DWF=[ 0 }{cms), L0SS=[2],

00046 SCS curve number CN={ 72 ],

00047> Pervious surfaces: iaAper=[ 5 ] (mm}), SLEP=[ 1.0 ] (%},
00048> LGP=[50] {m), MNP=[0.25], SCP=[0] (min},
0004%> Impervious surfaces: TAimp=[ 1.0 ] (mm), SLPI=[ 1.0 1 (%),
00050> LGI=[200] {m),MNI=[0.013),8CI=[0] (min),
00051> RAINFALL=[ , , ; , ] {mm/hr} , END=-1

000525 *%oo o oo e oo T |
$0053> *# Tndustrial/ Commercial Land Use Including Planned Development

00054> CALTB STANDHYD ID=[ 4 ], NHYD=["ICHW-1"], DT=[ S I (min), AREA=[ 242.5] (ha),
00055 XIMP=[0.80), TIMP=[0.8C], DWF=[ 0 1(cms), LOSS=[2],

00056> 5CS curve number CN=[ 72 ],

00057> Pervious surfaces: IAper=[ 5 ] {(mm), SLPP=[ 1.0 (%),
00058 LCP=[100} (m), MNP=[C.25], SCP=[0] (min},
00059> Tmpervious surfaces: IAimp={ 1.0 ]{mm), SLPI=[ 1.0 ] (%)},
00060 LGI=(400] (m) ,MNI=[0.013],8CI=[0] {min},
00061 > RAINFALL=[ , , , , l{mm/hr} , END=-1

000625 *F-------wmemmmmmo [ = e |
00063> *# High River Waste Water Treatment Plant

00064> CALIB STANDHYD ID=[ 5 ], NHYD=["WWTEW-1"1, DT=[ 5 ] {min}, AREA=]| 17.4] t(ha),
00065> XIMP=[0.80], TIMP=[0.80], DWF=( 0 ] {cms), LOSS=[2],

MPE Engineering Ltd. Page 1



(C:\...PST vel.dat) MPE Engineering Ltd.

D0066>
00067>
00068>
00069>
Qo070>
00071>
00072>
00073 >
00074 >
Q0Q075>
00076>
00077>
00078>
00079
00080>
00081l>
00082>
00083>
00084
00085
00086>
Q0087 >
00088>
00089>
00090
00091>
00092>
00083>
000%4 >
Q0095>
00096>
00087>
00098>
00099>
001C0>
00101>
00102>
00103>
00104>
00105>
00106
00107>
00108>
001L09>
00110>
00111>
00112>
00113>
00114>
00115>
00116>
00117>
C0118>
00i19>
00120>
00121>
00122>
00123>
00124 >
00125>
00126>
00127>
00128>
0012%>
00130>

$C8 curve number CN=[ 72 1,
Pervicus surfacesg: IAper=[ § | (mn), SLPE={ 0.3 ] (%),
LGP=[2001 {m}, MNP=[(.25], SCP=[0] {min),
Tmpervicus surfaces: TAlmp=[ 1.0 ] {mm), SLEI={ 0.3 1(%),
TLGIL=14001 (m),MNI=[0.013],SCI=[0] (min},
RAINFALL=[ , , , , ](mm/hr) , END=-1
3" I ___________________________________________________________
*#ADDING ALL SUB-CATCHMENTS
ADD HYD ID=sum=[6], NHYD=[&05], IDs to add=[1+2+2+4+5]
S I T e |
COMPUTE DUALHYD IDin=[6], CINLET=[3.45] {cms), NINLET=[1],
MAJID=([7], MajNHYD:[”MAJ—HWl"],
MINID=[8], MinNHYD= ["MIN-HW1"],
TMJISTO=[0] (cu-m}
R T T |
*# END OF CATCHMENT HW-1

*##############################################################################
*§ Catchment TCHW --TCONGUE CREEX & HIGHWOOD RIVER Catchment in ASP Study Area
*##############################################################################

*# Resgsidential Land Use
CALIB STANDHYD In=( 1 ], NHYD=["RETCHW"], DT [
XIMP=[0.507, TIMP=[0.50], DWF=][
SCS curve number CN=[ 72 1,
Pervicus surfaces: LaAper=[ 5 ] {(mm), SLPP=[ 1.0 ] (%),
LGDP=[50] (m}, MNP=[0.251, SCP=[0] (min),
Impervious surfaces: IAimp=[ 1.0 ] (mm), SLPI={ 1.0 1({%},
LGI:[ZOO](m),MNI:[0.0lB],SCI:[O](min),
RAINFALL=[ , . . . 1{mm/hr) , END=-1
A e m e m e — l ___________________________________________________________
*# Tndustrial/ Commercial Land Use Including Planned Development l
CALIB STANDHYD ID={ 2 1, NHYD=["ICTCHW"], DT=[ 5 1 {min), AREA=([ 538.8] (ha),
XIMP=[0.80], TIMP=[0.80], DWF=[ 0 ]} (cms), LOSS=[2],
8CS curve number CN=[ 72 ],
Pervious surfaces: IAper=[ 5 ]{(mm), SLPP=[ 1.0 ] (%

] (min}, AREA=[ 36.1] (ha),
1{cms), LOSS=[2],

]

5
0

).
LGP=[100] {m), MNP=[0.25], SCP [0] {min),
Tmpervious surfaces: TAimp=[ 1.0 ] (mm), SLPI=[ 1.0 1(%),
LGIz[400](m),MNI:[0.0lB],SCI:[O](min),

RAINFALL=[ , ; . , }{mm/hr) , END=-1

Ko R |

*# Flood Fringe Land Use
CALTIB NASHYD ID=[3], NHYD=["FETCHW"],DT=[5)min, AREA=[164.2] (ha),
DWF=[0] (cms), CN/C=[67], IA=[10] {mm),

N=[3], TP=[3.8lhrs,
RATNFALL=[ , . , , 1 (mm/hr}, END=-1
B | ___________________________________________________________
*# Traditional Low Intensity Land Use
CALIB NASHYD ID=1[41, NHYD:[”TLITCHW”],DT=[5]min, AREA=[142.9] (ha),
DWF=[0] {cms), CN/C=[78], IA={10] (mm),
N=[3], TP=[1.34)hrs,
RAINFALL=[ , , . ., 1f{(mm/hr), END=-1
T T e R |
*#ADDING ALL SUB-CATCHMENTS
ADD HYD IDsum=[5], NHYD={505], IDs Lo add=[1+2+3+4]
PP DI R |
COMPUTE DUALHYD IDin=[5%], CINLET=[4.4]) {cms}, NINLET=11],
MAJID=[1], MajNHYD:[”MAJfTCHW”],
MINID= (2], MinNHYD= ["MIN-TCHW"],
TMJSTO=[0] {cu-m)
L e e I etttk il |
*# END OF CATCHMENT TCHW

*#####################################################################ﬁ########
*# Catchment HW-2 --Saddlebrook & Other in the ASP Study Area
*##############################################################################

Ao | L e e e |

MPE Engineering Ltd. Page 2



{(C:\...PST vol.dat) MPE Engineering Ltd.

00131» *# Industrial/ Commercial Land Use Including Planned Development

00132> CALIB STANDHYD ID={ 3 |, NHYD=["ICHW-2"], BT=[ 5 ] (min), AREA=[ 770] {ha),
0C133> XIMP=[0.801, TIMP=[0.80], DWF=[ O j{cms), LOSS=72",

00134> 8CS curve number CN=[ 72 ],

00135 Pervious surfaces: IAper={ 5 1 {mm}, SLPP=[ 1.0 ]{%),
001l36> LGP={100}) {m), MNP=[C.253], SCP=[0] {min),
00137> Impervious surfaces: IAimp=[ 1.0 ){mm), SLPI=[ 1.0 ]{%),
00138> L,GI=[400] (m) ,MNI=[0.013},8CI=[0]) (min),
0021359> RAINFALL=[ , , P , 1 {mm/hr) , END=-1

001405 *%---------——-——-~--~ T i
00141> *# Traditional Low Intensity Land Use

00142> CALTB NASHEYD Th=[4], NHYD=["TLIHW-2"],DT=[5]min, AREA=[124.9] (ha),

00143> DWF=[0] (cms), CN/C=[78], IA=[10] (mm},

00144> N=[3], TP=[0.6]hrs,

00145> RAINFALL=[ , , ., . ](em/hr}), END=-1

00146> *F-----rm-—-------—- e |
00147> *# Residential Land Use

00148> CALIB STANDHYD ID=[ 5 ], NHYD=["REHW-2"], DT={ 5 ] (min}, AREA=[ 90.7] (ha),
00149> XIMP=[0.50], TIME=[0.50], DWr=[ 0 ] (cms}, Loss=[21,

00150> 8CS curve number CN=[ 72 1,

00151> Pervious surfaces: Idper=[ 5 ]{mm), SLPP=[ 1.0 ) (%},
00152= LGP=[50] (m}, MNP=[0.25], SCP=[0] (min),
00153> Impervious surfaces: IAlmp=[ 1.0 j(mm), SLPI=[ 1.0 1(%),
00154 LGI=[200](m),MNI=[0.0lB],SCI=[O](min),
00155> RAINFALL=[ , ; , , limm/hr) , END=-1

00156> *%----------=-----~ I et ettt |
00157> *#ADDING ALL SUB-CATCHMENTS

00158> ADD HYD IDsum=[(6], NHYD=[616], IDs to add=[3+4+5]

00159> *%-w--------n- o= I ettt e ittt |
00160> COMPUTE DUALHYD IDin=[6], CINLET=1{4.93]1(cms}, NINLET=[1],

001l61l=> MAJID={3], MajNHYD:[”MAJ—HWZ”],

001l62> MINID=[4], MinNHYD=["MIN-HW2"],

00163> TMJISTO=[0] (cu-m}

00164 *%-w-----mmmm oo I ittt i et 1

00165> *# END OF CATCHMENT HW-2
00i66> *%##############################################################################
00167> FINISH
00168>
00169>
00170>
00171>
00172
00173>
00174=
00175>
00l1l76>
00177>
00178>
00179>
00180>
00181=>
00182>
c0l83>
00184
00185>
00186>
00187>
00188>
00189
00190>
00191>
0Q192:>
00193>
00194 >
00185=
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Q01%6=
Q0137 >
00198>
0019%>
00200Q0>
00201=
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00001l» =====——===========s============ss===s=sSSS=wr==============S======s===-==========
00002>

00003> 58555 W W M M H H Y Y M M oco 999 999 =========
00004> S WWW MM MM H H Y Y MM MM O o] 9 g 9 9

00005> S5S553 W W W MMM HHHHE Y MMM O O H# 9 g 9 9 Ver. 4,02
00006> ) W W M M H H Y M M C 0 9939 29999 July 1999
00007) SSSSS W W M M H H Y M M OOO 9 9 ====c====
0o00B> 9 9 9 9 # 3023779
c0009> StormWater Management HYdrclogic Model 399 999 sSzm======

00010>

00011l> ko kA k kA A A A Ak A AIA R KARRAARKRA AR A A AR A A AR KRR AR R A AR RA A A A AR AR AR A A AR R A R AN RRA AR R kA kK k&
0n0lz2> khhhhkhkkhk ke xhhkkkxkhakhdrkx GWMHYMO-99 Ver/4.02 AhkkhkkhkKkhhhrkhhkhhdhhkhhhhkhh ki

00013> *%x%x*xx%x A gingle event and continuous hydrcologic simulation model ***+%xx

00014> AFAkkkx% based on the principles of HYMO and its successors * ok ok ok & &
00015> Ehk ik Rk K OTTHYMO-83 and OTTHYMC-89. *k Kk ok ok k
00016> L R R R R R R R R R e R R R R R R R R R SRR EEE R R RS R F P EEEENEE R FEEE SRR E R R EE R LR R NN
00017> #*****% Digtributed by: J.F. Sabourin and Asscciates Inc. ok ok kK ok ok
00018=> Rk KK Kk QOttawa, Ontario: (613) 727-519% *okok ok ok ok &
00019> Frddrkx Gatineau, Quebec: (819} 243-6858 hok ok k kokok
00020> *x*#*xxx E-Mail: swmhymo@jfsa.Com * KKK Kk ok

00021i> dhhkh A h A kA A ARARKAXRAKRIA AL R AR A AR AR I AR AKRA AR A I I A hdhb A b A AARAAAAA A AT bR b hdhh b k&

00022>
00023 ++4+++++++4++++4+t+ bbb+ttt bttt R
00024> +++++++ Licensed user: MPE Engineering Ltd. Sttt
00025>  +++++++ Calgary SERIAL#:3023779 +++++++
Q0026  ++++4+++++++++++t+++++344+++tbrtrttr bbb b bbb R A
00027=

00028 > AKAKRNA A AR AR AR A A AR AR A A A A b h kb bk kA hk kA A ARA A NAAAA A AR bk kA TI A A A XA bk hhdhx & x

00029>  HddkFkkdsk ++++++ PROGRAM ARRAY DIMENSICNS ++++++ KAk ko k K
00030> Hhxikdkk Maximum value for ID numbers 10 HOR Kok Kk K
Q0031 >  hkkikkk Max. number of rainfall points: 15000 *kok ok ok k ok
00032>  *&xxxxxx Max. number of flow points : 15000 KKk Kk

00033 > L R R R R A R R R T EE R E R R RS SRR R LSRR EE RS L AL EREEEEEEEREERIEREEERLES &

00034>
00035>

00036 AhkhhkhkhhkAAKIKR AR RA N AR Kk DETAILTETD OUTPUT hkkhhhkhkhkhdkhhkhhxmkk k&
00037 > AR KA KRR KR ANAKR AR A KR AR AR AR A AR AR IR AR AR AR A AR AR A KRR A AR ANARN R A AR A R AR kAR A Ak kA h ko ko x

00038 % DATE: 2010-01-26 TIME: 15:16:07 RUN COUNTER: 000746 *
00039> FhkhA kAR hkhkhkhhhhkdhkhArkAAKXAXFARFAAA AR A A Ak A A A kAR A AR A A b A A kA A A I A A AT ARAIAARAAARN A KK
00040> * Input filename: C:\HWY2AASP\POST\PST Vol .dat *
00041> * Qutput filename: C:\HWYZAASP\FOST\PST_Vol.out *
00042> * Summary filename: C:\HWYZAASP\POST\PST Vol.sum *
00043> * User comments: *
00044> * 1: *
00045 * 2 *
Q0046> * 3: *
OOO47> A AR A A AT AAE R A AR AR A A AL A kA A A A AR A AR AARAARN AR A A AR AR KA KRR AR A kA A Ak hhkhhbhdaddhhhdkhkdh
00048>

[ R B e e

00050 001 :000 lmmm oo o e e e e e e e e mmm—m—m—— -

00051 > *#***************************************k*k***********************************x

00052> *# Project Name: [Highway 2A--ASP] Project Number: [ 2210-026-00]
00053= *# Date : 07-12-2009

00054> *# Updated ; Jan 26, 2010

00055> *# Modeller : [ KNP ]

00056> *# Company : MPE Engineering Ltd.

00057> *# License # 1 3023778

00058> *# Determining 1:100 vear flow and volume fer 4 Sub-Catchments

00059 *# Developments (POST-DEVELOPMENT CONDITION)

00060> *# USING 24 HOUR STCRM DISTRIBUTION (DT =24 HRS)

00061> *# Used the CN value of 72 for SWMHYMO/Post-dev condition as per City of Calgary
D0062> *# Stormwater Management Guidelines {Dec 2000) in STANDHYD Command (P 3-23)
00063> *# USED XIMP = TIMP AS PER CITY OF CALGARY GUIDELINES (P 3-24)

00064> *#******************************************************************************

00065 —~-——-—-———“s====—==—~~—
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00066>
00067>
00068>
00069>
00070>
00071>
00072>
00073>
00074 >
00075>
00076>
00077>
00078>
00079
00080>
00081>
00082>
00083>
00084 >
00085>
00086>
00087>
00088>
00089>
00090>
00091>
00092~
00093>
00094 >
00095>
00096>
00097>
00098
00099>
00100>
00101~
00102>
00103>
00104>
00105>
00106>
00107
00108>
00109>
00110>
0011il>
00112>
00113>
00114>
001l5>
0011l6>
00117>
00118
00119>
00120>
00121>
00122
00123>
00124>
00125>
00l1l26>
00127>
00128>
00129>
00130>

C: \HWY2AASP\POST\
C: \HWY2AASP\POST\

00T 10002~~~ e e e e

| START | >®roject dir.:
———————————————————— Rainfall dir.:
TZERO = .00 hrs on g
METOUT = 2 {output = METRIC)
NRUN = 001
NSTORM= 0
*100-year storm using City cf Calgary's ARCs
| CHICAGO STORM | IDF curve parameters:
| Ptotal= 89.67 wmm |
used in: INTENSITY =
Duration of storm = 24
Storm time step = 10
Time to peak ratio =
TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr
17 1.098 6.17 3.139
.33 1.115 6.33 3.366
.50 1.133 5.50 3.638
.67 1.151 6.67 3.970
.83 1.170 6.83  4.385
1.00 1.190 7.00 4.923
1.17 1.211 7.17 5.653
1.33 1.232 7.33 6,713
1.50 1.255 7.50 8.429
1.67 1.279 7.677 11.827
1.B3 1.303 7.83 23.925
2.00 1.329 8.00 113.912
2.17 1.35%7 8.17 30.181
2.33 1.385 8.33 17.696
2.50 1.415 8.50 13.085
2.67 1.447 8.67 10.58%0
2.83 1.4890 8.83 8.996
3.40 1.516 9.00 7.878
3.17 1.553 9.17 7.045
3.33 1.593 9.33 6.396
3.50 1.635 9.50 5.874
3.67 1.680 9.67 5.444
3.83 1.728 9.83 5.082
4.00 1.780 10.00 4.774
4.17 1.836 10.17 4.507
4.33 1.895 10.33 4,273
4.590 1.960 10.590 4.066
4.67 2.031 10.67 3.882
4 .83 2.108 10.83 3,717
5.00 2.19%2 11.00 3.567
5.17 2.285 11.17 3.432
5.33 2.387 11.33 3.308
5.50 2,502 11.50 3.194
5.67 2.631 11.67 3.089
5.83 2.7717 11.83 2.993
6.00 2.945 12.00 2.903

A=
B=
C=

663.100
1.870
.71z
A/ (£t + BY'C
.00 hrs
.00 min
.33
TIME RATN
hrs mm/hr
12.17 2.819
12.33 2.741
12.50 2.668
12.67 2.600
12.83 2.535
13.00 2.474
13.17 2.417
13.33 2.363
13.50 2.311
13.67 2.263
13.83 2.216
14.00 2.172
14.17 2.130
14 .33 2.090
14.50 2.051
14.67 2.014
14 .83 1,979
15.00 1.945
15.17 1.913
15.33 1.882
15.50 1.852
15.67 1.823
15.83 1.795
16.00 i.769
16.17 1.743
16.33 1.718
16.50 1.694
16.67 1.670
16.83 1.648
17.00 1.626
17.17 1.605
17.33 1.584
17.50 1.564
17.67 1.545%
17.83 1.5286
18.00 1.508

TIME RAIN

hrs mm/hr
18.17 1.490
18.33 1.473
18.50 1.456
18.67 1.440
18.83 1.424
19.00 1.409
i9.17 1.394
19.33 1.379
19.50 1.365
18.67 1.351
19.83 1.337
20.00 1.324
2017 1.311
20.33 1.299
20.50 1.286
20.67 1.274
20.83 1.262
21.00 1.251
21.17 1.239
21.33 1.228
21,50 1,217
21.567 1.207
21.83 1.196
22.00 1.186
22.17 1.176
22.33 1.167
22.50 1.157
22.67 1.148
22.83 1.138
23.00 1.129
23.17 1.120
23.33 1.112
23.50 1.103
232.867 1.095
23.83 1.087
24,00 1.078

Y Y L T

*#

Catchment HW-1 --Southern Catchment within the ASP Study Area

SR R R PR R R R R B R

*# Tndustrial/ Natural

| CALIB STANDHYD |

Land Use (Gravel Pit)

Area {ha) = 65.20

MPE Engineering Ltd.
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00131> | 01:INHW-1 DT= 5.00 | Total Imp(%)-= 50.00 Dir. Conn. (%) 50.00
001325 —----—-—-===-----—-------

00133> IMPERVICUS PERVIQUS (i)

00134> Surface Area (ha) = 32.860 32.60

00135> Dep. Storage {mm) = 1.00 3.40

00136> Average Slope (%)= .50 .50

00137> Length {rm) = 800.0Q0 100.00

00138> Mannings n = .013 L2560

00139>

00140> Max.eff.Inten. (mm/hr}= 113.91 16.92

00141> over {(min) 10.00 50.00

00142> Storage Coeff. (min) = 10.40 (i1) 48.12 {(ii}

00143> Unit Hyd. Tpeak (min) = 10.00 50.00

00144> Unit Hyd. peak (cms)= .11 .02

00145> *TOTALS*
00l46> PEAK FLOW (cms}) = 6.33 .96 6£.611 (iii)
00147> TIME TC PEAK {hrs) = 8.08 8.75 8.083
00148> RUNOFF VOLUME {mm) = 88.67 44.22 64 .442
00149> TOTAL RAINFALL {mm) = 89.67 89.67 89.667
00150=> RUNOFF COEFFICIENT = .99 .45 _719
00151>

00152> {i} CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00153> CN* = 72.0 Ia = Dep. Storage (Above)

00154 > {(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00155=> THAN THE STORAGE CCEFFICIENT.

00156> (iii} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00157>

QOL5EBS --—m-m-——mmmmmmmmm e mm - oS- oS -C oSS oo oSS o oo oSS ToCooT T TTEomToTmTTTTTTT
0015%> 001 :0004--———--- s mm o S C o oo - - S S ST S ST oo SSo oSN T o oo ETTTTmmETToTTTTT
00160> *# Traditional Low Intensity Land Use

00161 - —-w---—mmm—mmmm - mm— ==

00162> | CALIB NASHYD | Area (ha}= 361.30 Curve Number (CN}=78.00
00163> | 02:TLIHW- DI= 5.00 | Ta {mm)= 10.000 # of Linear Res.(N)= 3.00
001685 --------=———===-——-=--~- U.H. Tplhrs)=  2.280

00165>

00166~ Unit Hyd Qpeak (cms)= 6.053

00167>

00168> PEAK FLOW {cms) = 5.055 (i)

00169> TIME TO PEAK {hrs) = 11.000

001L70= RUNCFF VOLUME (mm) = 41.946

00171> TOTAL RAINFALL (m) = 89.667

00172> RUNOFF COEFFICIENT = . 468

00173>

00174 > {i} PEAK FLOW DOES NCT INCLUDE BASEFLOW IF ANY.

00175>

001765 =-—-mmm—mmmm e mmm e m— e mm - oo oo oo oo oSS oo oSS oo CTT oSS oTTTTEmTTETT I TTTT
00177 00L:0005----—e---— e - m - - - - S S-- o -C oSS oo oS- C oSS TC o oSS oT oo TToTTEEmmmEmmT
00178> *# Residential Land Use

00179> -———~=--—~--—-"=~=—-—"“"““===---=--

00180> | CALIB STANDHYD | Area (ha) = 3.60

00181> | 03:REHW-1 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn.{%)=  50.00
00182 ----r— """ — - -- -

00183=> IMPERVIOQUS PERVICUS (i)

00184> Surface Area {(ha) = 1.80 1.80

00185 Dep. Storage {mm) = 1.00 5.00

00186> Average Slope (%)= 1.00 1.00

00187> Length (m) = 200.00 S0.00

00188 Mannings n = .013 .250

00189>

00190> Max.eff.Inten. {mm/hr)= 113.91 29.57

00191> over (min} 5.00 20.00

00192> Storage Coeff. (min) = 3.68 (1ii) 19.85 (ii)

00193=> Unit Hyd. Tpeak {(min)= 5.00 20.00

00194> Unit Hyd. peak {cms) = .25 .06

00195> *TOTALS*
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00196> PEAK FLOW (cmgs) = .54 .09 .581 (i:1i)
00197> TIMzZ TO PEAK {hrs)= 8.00 8.25 8.000
00198> RUNOFF VOLUME {mmm) = 88.67 39.08 63.872
0G199> TCOTAL RAINFALL {mm) = 89.67 89.67 89.667
00200> RUNOFF COEFFICIENT = .99 .44 712
00201> *&% WARNINC: Storage Coefficient is smaller than DT!

00202> Use a smaller DT or a larger area.

00203>

00204> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00205> CN* = 72.0 Ia = Dep. Storage (Above)

00206> (ii) TIME STEP (DT} SHOULD BE SMALLER OR EQUAL

00207> THAN THE STORAGE COEFFICIENT.

00208> (1iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00209>

002103 —-cmmmmm o m o o e m e et o o e e e e o o oo - o o-mo- oo oo oo

002113 00110006 === == - ==~ === === e oo as-o--ooo-
00212> *# Industrial/ Commercial Land Use Including Planned Developuent
002135 -m--w - mmm—m—m oo

00214> | CALIB STANDHYD | Area (ha)= 242.50

00215> | 04:ICEW-1 DT= 5.00 | Total Imp(%)=  80.00 Dir. Conn. (%)=  80.00
002165 -------—mse s oo mmm— -

00217 IMPERVIOQUS PERVICUS (i}

00218> Surface Area {ha) = 194.00 48.50

00219> Dep. Storage {mm) = 1.00 5.00

00220> Average Slcope (%)= 1.00 1.00

00221> Length {m) = 400.00 100.00

00222 Mannings n = . 013 .250

00223>

00224 > Max.eff.Inten. (mm/hr)= 113.91 20.53

00225> over {(min) 5.00 35.00

00226> Storage Coeff. {min) = 5.57 (ii) 33.94 (ii)

00227> Unit Hyd. Tpeak (min)-= 5.00 35.00

00228> Unit Hyd. peak (cms)-= .20 .03

00229> *TOTALS*
00230> PEAK FLOW {cms) = 53.14 1.74 53.613 ({(iii)
00231> TIME TO PEAX {hrs}= 8.00 8.50 8.000
00232> RUNOFF VOLUME (mm) = 88.67 39.08 78.749
00233> TOTAL RAINFALL {mm) = 89.67 89 .67 839.667
00234> RUNOFF COEFFICIENT = .93 .44 .878
00235>

00236> (1) CN PROCEDURE SELECTED FCR PERVIOUS LOSSES:

00237> CN* = 72.0 Ta = Dep. Storage (Above)

00238> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00238~ THAN THE STORAGE COEFFICIENT.

00240C> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00241 >

002423 —--——— - m - - m s e e e T T S m s —ss S-S CCCC oo

002435 00L: 0007 - - - mmm o mm o mm e m e e e e oo m e
00244> *# High River Waste WaLer Treatment Plant

002455 ----+------------mm e

00246> | CALIB STANDHYD | Area (ha)=  17.40

00247> | 05:WWTHW- DT= 5.00 | Total Imp(%)= 80.00 Dir. Cenn. (%)= 80.00
00248 -----------------~--—--

00249> IMPERVIOUS PERVIOUS (i}
00250> Surface Area {ha) = 13.92 3.48
00251 Dep. Storage {mm} = 1.00 5.00
00252> Average Slope (%)= .30 .30
00253 Length {m} = 400.00 200.00
00254 > Mannings n = L0113 .250
00255>

00256> Max.eff.Inten. {mn/hr)= 113.91 11.66
00257> over {(min) 10.00 85.00
00258> Storage Coeff. {min) = 7.99 (ii) 85.37 (i1}
00259 Unit Hyd. Tpeak {(min)= 10.00 85.00
00260 Unit Hyd. peak {cms)= .13 .01
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00261> *TQTALS*
00262> DEAX FLOW {cms) = 2.95 .07 2.963 (iii)
00263> TIME TO PEAK {hrs)= 8.08 9.42 8.083
00264> RUNOFF VOLUME {mm) = 88.67 39.07 78.749
00265> TOTAL RAINFALL {mm) = 89.67 89.67 89.667
00266> RUNOFF COEFFICIENT = .99 .44 .878
00267>

00268 (i) CN PROCEDURE SELECTED FCR PERVIOUS LOSSES:

00269 CN* = 72.0 Ia = Dep. Stcrage (Above)

00270> {ii} TIME STEP (DT) SHCULD BE SMALLER OR EQUAL

00271> THAN THE STORAGE COEFFICIENT.

00272> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00273>

00274 —---mm- - mmmm e m e e Mo C o eSS S S SoTC o oSS ST oSS oS o oo SSS oo EETTmEsTTTT

002755 001 : G008 -~ m - === - % == mm e Do e m D o emm oS Soosom oo
00276> *#ADDING ALL SUB-CATCHMENTS

00277> -—--=-<-—----—--—-——==---

00278 | ADD HYD (000605} | ID: NHYD AREA QPEAK  TPERK R.V. DWF

00279> —-------------- o= (ha} {cms) (hrs) {mm} (cms}

00280> ID1 Q1:INHW-1 65.20 6.611 8.08 64.44 .000

00z281~> +ID2 02:TLIHW- 361.30 5.055 11.00 41.95 .000

00282> +ID3 03:REHW-1 3.60 .581 8.00 63.87 .000

00283 +ID4 04:ICHW-1 242 .50 53.8613 8.00 78.75 .000

00284> +ID5 05:WWTHW- 17.40 2,963 8.08 78.75 .00Q

0o285> —===mc———==s=======s==S=========s=S-=¥S======s==S=S3I3====

00286> SUM 06:000605 690.00 63.240 8.00 58.05 .000

00287>

00288:> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00289=>

02903 =mmm— - mmmmmmmmm e mm e o oo oSS S oo oS ST oo o SSS oSS SSmoooEs o EToTs
00291 001:0009------ - - d e o S mm oo S oSN oo oSS oS oo oSS o oomSTT oo ESTTIEoTTTT
00292 --=-------m - me s

00293> | COMPUTE DUALHYD | Average inlet capacities [CINLET] = 3.450 (cms)
00294> | TotalHyd 06:000605 | Number of inlets in system [NINLET] = 1

002955 ~=--r-—=---—-----——---- Total minor system capacity = 3.450 {cms}
00296> Total major system storage [TMJISTO] = 0.{cu.m.)
00297

00298> ID: NHYD AREA QPEAK TPEAK R.V. DWF
00299> {ha) (cms) {(hrs) {mm) {cms)
00300> TOTAL HYD. 06:000605 690.00 63.240 8.000 58.049 .00e
00301> ez —==zmE-——========SSSCSSSSS=S=SSSSSSSSESESSSSSSSSSSESSSSSSSSSSSESSXsS
00302> MAJOR SYST 07 :MAJ-HW 297.75 59.790 8.000C 58.049 .000
00303~ MINOR SYST 08 :MIN-HW 392.25 3.450 7.083 58.049 .000
00304 >

00305~ NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00306>

T T 1 1 2 it

00308 001:0010------=--- - -t s mm - - -~ - oS- oo oSS -C o oSS ToToESToTTTT T
00309> *# END OF CATCHMENT HW-1

00310> *##############################################################################
00311> *# Catchment TCHW --TONGUE CREEK & HIGHWOOD RIVER Catchment in ASP Study Area

00212 > * I H EEE I S S A 0 S B A R B B U S R
00313> *# Residential Land Use

00314 ~----—m---—mmm - m— =

00315> | CALIB STANDHYD | Area {(ha)=  36.10

00316> | 01:RETCHW DT= 5.00 | Total Imp(%)= 50.00 Dir. Conn. (%)= 50.00
003175 —===-------— - =--——— -

00318> IMPERVIOUS PERVIOUS (i)
00319> Surface Area {ha) = 18.05% 18.05
00320> Dep. Storage {mm) = 1.00 5.00
00321 Average S5lope (%)= 1.00 1.00
00322> Length (m)= 200.00 50.00
00323> Mannings n = .013 .250
00324>

00325> Max.eff . Inten. {mm/hr}= 113.91 29.57

MPE Engineering Ltd. Page 5



{C:\...PST Vol,out) MPE Engineering Ltd.

00326> over (min) 5.00 20.00

00327> Storage Coeff. {(min)-= 3.68 (ii} 19.85 (1i1)

00328~ Unit Hyd. Tpeak (min)s= 5.00 20.00

00329> Unit Hyd. veak (cms)= .25 .06

00330> *TOTALS*
0033i» PEAK FLOW fcms) = 5.41 .92 5.824 (iii)
00332> TIME TO PEAK {(hrs})= 8.00 §.25 8.000
00333> RUNOFF VOLUME {mm) = 88.67 39,08 63.872
00334> TOTAL RAINFALL {mm) = 82.67 89.67 89.667
00335 RUNOFF COEFFICIENT = .99 .44 712
00336> *%* WARNING: Storage Coefficient i1s smaller than DT!

00337> Use a smaller DT or a larger area.

00338>

00339 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00340> CN* = 72.0 Ia = Dep. Storage (Above)

00341> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00342> THAN THE STORAGE COEFFICIENT.

00343> {(iii)} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00344>

DO 3453 ———mmmmmmm e e e mm e e e e m T S S S — S S eSS m oo oo SSSS oo oo

003465 00T 1001 L m o mm mm o o m e m o m e e m oo
00347> *# Industrial/ Commercial Land Use Including Planned Development
003485 ——mmm-m o m -

00349> | CALIB STANDHYD | Area (ha)= 538.80

00350> | 02:ICTCHW DT= 5.00 | Total Imp(%)= 80.00 Dir. Conn. (%)= 80.00
003515 ~=-m--mmmmmmmmme -

00352> TMPERVIOUS PERVIOUS (1)

00353 Surface Area {ha) = 431.04 107.76

00354> Dep. Storage (mm) = 1.00 5.00

00355> Average Slope %)= 1.00 1.00

00356> Length {m} = 400.00 100.00

00357> Mannings n = .013 .250

00358>

00359 Max.eff.Inten. {mm/hr}= 113.91 20.53

00360> over (min} 5.00 35.00

00361> Storage Coeff. (rin} = 5.57 (ii) 33,94 (ii)

00362> Unit Hyd. Tpeak (min}s= 5.00 35.00

00363> Unit Hyd. peak (cmg)= .20 .03

00364> *TOTALS*
00365> PEAK FLOW {cms) = 118.07 3.88 119.121 (iid)
00366 TIME TO PEAK {hrs)= 8.00 8.50 g8.000
00367> RUNOFEF VOLUME (mm) = 88.67 39.08 78.749
00368> TOTAL RAINFALL {mm} = 89.67 89.67 89.667
00369 RUNOFIF COEFFICIENT = .99 .44 .878
00370>

00371~ (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00372> CN* = 72.0 Ia = Dep. Storage (Above)

00373> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00374> THAN THE STORAGE COEFFICIENT.

00375h> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00376>

(o]0 3 B A B

003785 Q0L : 00 L2 oo o oo oo m D e e S S oo
00379> *# Flocd Fringe Land Use

003805 ------=mmmm oo

00381> | CALIB NASHYD | Area (ha)= 164.20 Curve Number {CN)}=67.00
00382> | 03:FFTCHW DT= 5.00 | Ia {(mm)= 10.000 # of Linear Res.(N)= 3.00
003835 ------ - -mm--m———— - U.H. Tpthrs)=  3.800

00384»

00385 Unit Hyd Qpeak (cms)= 1.650

00386>

00387> PEARK FLOW (cmg) = 1.150 (i)

00388> TIME TO PEAK {(hrs)=  13.250

00389=> RUNOFF VOLUME (mm)=  30.995

00390> TOTAL RAINFALL (mm)=  83.667
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00391
00392>
00393>
003%4>
00385>
00396>
00397>
00398>
0039%>
004C0>
00401>
00402>
00403>
00404 >
00405
00406>
00407>
00408>
00409>
00410
00411>
00412>
00413>
00414>
00415>
00416>
00417>
00418>
00419>
00420
00421
00422>
00423>
00424
00425>
00426>
00427>
00428>
00425>
00430>
00431>
00432>
00433>
00434>
00435>
00426>
00437>
00438>
00439
00440>
0C0441>
00442>
00443>
00444
00445>
00446>
00447
00448=>
00449>
00450=>
00451>
00452
00453>
00454>
00455=>

RUNCFEF COEFFICIENT = .345
{i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00 L s 00 L mm o m mm s s m oo e e oo
*# Traditional Low Intensity Land Use
| CALIR NASHYD | Area (ha)= 142.90 Curve Number (CN}=78.00
| 04:TLITCH DT= 5.00 | Ia {mm}= 10.C00 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tplhrs}= 1.340
Unit Hyd Qpeak (cms)= 4.073
DEAK FLOW {cms) = 2.892 (i)
TIME TO PEAK (hrs) = 9.667
RUNQFF VOLUME {mm} = 41.94¢6
TOTAL RAINFALL {mm) = 89,657
RUNOFF COEFFICIENT = .468
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00T 200TA === m == mm o oo e o o e e e e m oo oo — o
*#ADDING ALL SUB-CATCHMENTS
| ADD HYD (QG0505) | ID: NHYD AREA QPEAK  TPEAK R.V. DWF
———————————————————— (ha) {cms} (hrs) {mm) (cms}
ID1 Q1:RETCHW 36.10 5.824 8.00 63.87 .000
+ID2 02:ICTCHW 538.80 119.121 8.00 78.75 .000
+ID3 03 :FETCHW 164.20 1.150 13.2%5 30.98 .400
+ID4 04:TLITCH 142 .90 2.892 9.67 41.95 .000
SUM 05:000505 882.00 125.1890 8.00 63.29 .000
NOTE: PEAK FLOWS DC NOT INCLUDE BASEFLOWS LF ANY.
D01 500k B - = m — — & f o m oo oo e e e oo
] CCMPUTE DUALHYD \ Average inlet capacities [CINLET] = 4.400 {cms)
| TotalHyd 05:000505 | Number of inlets in system [NINLET] = 1
—————————————————————— Total mincer system capacity = 4.400 (cms)
Total major system storage [TMJSTO] = 0.(cu.m.)
ID: NHYD AREA QPEAK TEEAK R.V. DWF
(ha} (cms) {hrs) (mm) (cms)
TOTAL HYD. 05:000505 882.00 125.180 8.000 63.287 .000
MAJOR SYST 01:MAJ-TC 407 .84 120.780 8.000 63.287 .000
MINOR SYST 02:MIN-TC 474 .16 4.400 6.417 63.287 .000
NCTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS TIF ANY.
D01 00 LB - mm = = —— — o m e m m e o e oo
*# END OF CATCHMENT TCHW

S S R R A R R R R R R R R R
*# Catchment HW-2 --Saddlebrook & Other in the ASP Study Area

SR 4 L B A B R R O R R
*x# Industrial/ Commercial Land Use Including Planned Development

| CALIB STANDHYD | Area {ha)= 770.00

| 03:ICHW-2 DT= 5.00 | Total Imp(%)=  80.00 Dir. Conn.(%)=  80.00

MPE Engineering Ltd. Page 7
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00456>
00457
00458>
00459
00460>
00461>
00462>
00463>
Q0464
00465>
00466>
00467>
00468>
00469>
00470>
00471>
00472>
00473
00474>
00475>
00476>
00477>
00478
00479>
00480>
00481~
00482>
00483>
00484>
00485>
00486>
00487>
00488>
00489>
004%0>
00491>
00492>
00493
00494 >
00495>
00496
00497>
00498>
00499%>
00500>
00501>
00502>
00503>
00504 >
00505>
00506>
00507>
00508>
00509=>
00510>
00511>
00512>
00513>
00514
00515>
00516>
00517>
00518>
00519>
00520>

IMPSRVIOUS PERVIOUS (i}
Surface Area (ha}= 616.00 154.00
Cep. Storage (mm) = 1.00 5.0C
Average Slope (%)= 1.00 1.08
Length (m) = 400.00 100.00
Mannings n = .013 .250
Max.eff. Inten. (mm/nr}= 113.91 20.53
over {min} 5.00 35.00
Storage Coeff. (min)= 5.57 (1i) 33.94 (ii)
Unit Hyd. Tpeak (min)= 5.00 35.00
Unit Hyd. peak (cms)-= .20 .03
*TQTALS*
PEAK FLOW {cms) = leg .74 5.54 170.235 (iii)
TIME TQ PEAK {hrs) = 8.00 8.50 8.000C
RUNCFF VOLUME (mm) = 88.67 39.8¢8 78.749
TOTAL RAINFALL {(mm) = 89.87 89.6"7 89.667
RUNOFF COEPFFICIENT .99 .44 .878
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 Ia Dep. Storage {Above)
(ii} TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
D01 :00Ll 7~ -mmm e s mmm s e m s e e m o e s T m T s S CC oSS S S-S - T T oo oo e
*# Traditicnal Low Intensity Land Use
| CALIB NASHYD | Area (ha)= 124.90 Curve Number (CN}=78.00
| 04:TLIHW- DT= 5.00 | Ia (mm)= 10.000 # of Linear Res.(N}= 3.00
—————————————————————— U.H. Tplhrs)= .600
Unit Hyd Qpeak (cms)= 7.951
PEAK FLOW (cms) = 4.388 (i)
TIME TO PEAK (hrs)= 8.667
RUNOFF VOLUME (mm) = 41.946
TOTAL RAINFALL (rm) = B9.667
RUNQFF CCEFFICIENT = .468
(i} PEAK FLOW DQES NOT INCLUDE BASEFLOW TF ANY.
(o o L0 B 2
*# Residential Land Use
| CALIB STANDHYD | Area (ha)=  90.70
| 05:REHW-2 DT= 5.00 | Total Imp{%)}= 50.00 Dir. Conn. (%)=  50.00
IMPERVIOQUS PERVIOUS (1)
Surface Area (ha)= 45.35 45.35
Dep. Storage {mm) = 1.00 5.00
Average Slope (%)= 1.00 1.00
Length (m) = 200.00 50.00
Mannings n = .C13 .250
Max.eff.Inten. {mm/hr)= 113.91 29.57
over (min) 5.00 20.00
Storage Coeff. (min)= 3.68 (ii) 19.85 (ii}
Unit Hyd. Tpeak {min)= 5.00 20.00
Unit Hyd. peak ({(cms)= .25 .06
#TOTALS*
PEAK FLOW {cms) = 13.60 2.32 14.632 (iii}
TIME TO PEAK {hrs) = 8.00 8.25 8.000

MPE Engineering Ltd.
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0052Z> RUNOFEF VOLUME {mm) = 88.67 39.08 63.872
g0522> TOTAL RAINFALL {mm} = 89.87 89.67 89.567
00523> RUNCFF COEFFICIENT = .99 .44 L 712
00524 > %% WARNING: Storage Cosefficient is smaller than DT!

00525> Use a smaller DT or a larger area.

00526>

00s27> (i) CN PROCEDURE SELECTED FOR PERVIOQUS LOSSES:

00528> CN* = 72.0 Ta = Dep. Storage (Above}

00529> (1i) TIME STEP ({(DT) SHOULD BE SMALLER OR EQUAL

00530> THAN THE STORAGE COEFTICIENT.

00531> {iii}) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00532>

e Lo B T et

005345 00L:00LTmm o m o« — & m oo m e o oD e Mmoo m-—-ssos— oo
00535> *#ADDING ALL SUB-CATCHMENTS

005S36H> --=-=--- - s m o —— ==

00537= I ADD HYD (000616} | ID: NHYD AREA QPEAK TPEAK R.V. DWFE

00538 - —~------—------ - {(ha) {cms) {hrs} (mm) {cms)

00539 ID1l 03:ICHW-2 770.00 170,235 8.00 78.75 000

00540= +ID?2 04:TLIHW- 124 .90 4,388 8,67 41.95 . 000

00541> +ID3 0S:REHW-2 90.70 14 .632 B.00 63.87 .0G0

00542> ——z=zm-——————o-========oS-—--S=SS=E====S=F=-SS==SZS========

00543> SUM 06:000616 985.60 185.866 8.00 72.72 . 000

00544

00545> NOTE ; PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00546>

OOBATS v mmmmmmmmm e m o e e e e e - m - o oS- oSS ST oS oo SSST oo oosms oo
00548 001 :0020-—---mr—— s - - m s o s m e m o oo S oS- oSS oo oSS o oS oMSmSTTETmmen
00549 ---—----=---—---==-~----

00550> | COMPUTE DUALHYD ! Average inlet capacities [CTNLET] = 4.930 {cms)
00551> | TotalHyd 06:000616 | Number of inlets in system [NINLET] = 1

00852 -————===----~=-=~----~- Total minor system capacity = 4.930 (cms)
00553> Total major system storage [TMISTO] = 0.{cu.m.}
00554

00555> ID: NHYD AREA OPEAK TPEAK R.V. DWF
00556> {ha) (cms) {hrs) {mm) {cms}
00557> TOTAL HYD. 06:000616 985.60 185.866 8.000 72.716 . 000
00558=> ez m————==zm——-——=S==SE========m--——S=S========S5--S-SSS====S===SZ==SSSSS=3S====
00559 MAJOR SYST 03 :MAJ-HW 524,01 180.936 B.000 72.716 .0Q0
00560> MINOR SYST 04 :MIN-HW 461,60 4,930 5.750 72.716 .000
00561>

00562> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00563>

0056ELS ——-—m=mr-——m e e m MmN e S s S SC S S S oSS oS Ssnommss e

005655 00T : Q02D == m oo — @ = e m e e e e e m— oo
00566> *# END OF CATCHMENT HW-2

00567> FINISH

Q0568 ——--——m- - M mm oo e m e m o oo oo oSS S S S oSS ST T oSS S S Sm S S S Smmsms s
00569 ***********k******k********************************************************1\'***
00570~ WARNINGS / ERRORS / NOTES

00571l = - --—mmmm oo mmmmm—— -

00572> 001:0005 CALIB STANDHYD

00573> #%x% WARNING: Storage Coefficient is smaller than DT!

00574> Use a smaller DT or a larger area.

00575> 001:0010 CALIB STANDHEYD

00576> *%* WARNING: Storage Coefficient is smaller than DT!

00577 Use a smaller DT or a larger area.

00578> 001:0018 CALIB STANDHYD

00579 *** WARNING: Storage Coefficient is smaller than DT!

00580> Use a smaller DT or a largser area.

00581> Simulation ended on 2010-01-26 at 15:16:07

00582» mz==——===s=————==c========S=--==SS======SS--C-S=SES====SSSrSSSSSRESES=SsSS=sSsEsSsSs==s===
00583>

00584~

MPE Engineering Ltd. Page 9
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00001> 2 Metric units

00002> *#*****************k************************************************************
00003> *# Project Name: [Highway 2A--ASP] Project Number: [ 2210-026-00]

00004> *# Date : 07-12-20069

00005> *# Updated : Jan 26, 2010

00006> *# Modeller : [ KNP ]

00007> *# Company : MPE Engineering Ltd.

00008> *# License # : 3023778

00009> *# Determining 1:100 year flow and vclume for 4 Sub-Catchments

00010> *# Developments {(POST-DEVELOPMENT CONDITION)

00011> *# USING 24 HOUR STCRM DISTRIBUTION (DT =24 HRS)

00012> *# Used the CN value of 72 for SWMHYMG/Post-dev conditicn as per City of Calgary
00013> *# Stormwater Managemeni Gulidelines (Dec 2000) in STANDHYD Command (P 3-23)
00014> *# USED XIMP = TIMP AS PER CITY OF CALGARY GUIDELINES (P 3-24)

00015> *#i********************‘kk****************************************i**************
00016> START TZERO=[0.0], METOUT={2], NSTORM=[0], NRUN=[0]

00017> *% [ 1 <--storm filename, one per line for NSTCRM time

000185 ¥F-------mmaemnanas R |
00019» *100-year storm using City of Calgary's ABCs

00020> CHICAGO STORM IUNITS=[2], TD=[24](hrs}, TPRAT=[0.333], CsSDT=[10 ] {(min),
00021> ICASEcs=[1],

00022> A=[663.1 ], B=[ 1.87 ], and C=[ o0.712 ],

00023> *%----o-ommmmmm e [ = m o e e |

00024> *# Catchment HW-3 --Northern Catchment within the ASP Study Area

000255 *FHFHFHHHHHHHET AR R R A S S R R R RS R E RS S i A i
00026m *F-----ommmmmmm - [ = mm e |
00027> *f Traditional Low Intensity Land Use (HW-3 NW)

00028> CALIB NASHYD TD=[1}, NHYD={"TLIHW-3NW"],DT=[5]min, AREA=[278.6] (ha},
00029> DWF={0] {cms), CN/C=[78]), IA=[10] (mm),

00C30> N=[3], TP=[0.67]hrs,

00031 RAINFALL=( , , , , 1{(mm/hr}, END=-1

00032 *%----—----——----—-- [ e o
00033> *# Traditional Low Intensity Land Use (HW-3 SOUTH}

00034> CALIB NASHYD ID=[2]}, NHYD=["TLIHW-35"],DT=[5]min, AREA=[112.2] {ha),
00035> DWF=[0] (cms), CN/C=[78], IA=[10] (mm),

00036> N=[3], TP=[0.55]hrs,

00037> RAINFALL=[ , , , , limm/hr), END=-1

00038> *Foocommmmmmen oo [ R .
00039> *# ER & RECREATIONAL LAND USE {HW-3 ER & R)

00040> CALIB NASHYD TD={3], NHYD=["ERHW-3"],DT=[5]min, AREA=[27.7] (ha),
00041 DWF=[0] {(cms), CN/C=[67], Ia=[10] (mm},

00042 > N=[3), TP=[0.1l4]hrs,

00043> RAINFALL=[ , , , , l{mm/hr), END=-1

000485 %% - - -mmmmommomo R et |
00045> *# Industrial/ Natural Land Use {Gravel Pit)

00046> CALIB STANDHYD ID=[ 4 ], NHYD=["INHW-3"], DT=[ 5 ] {min}, AREA=[ 44.8] (ha},
00047> XIMP=[0.50], TIMP={0.50], DWF=[ ¢ ] {cms), LOSS=[2],

00048> SCS curve number CN=[ 72 ],

00049 Pervious surfaces: IAper=[ 3.4 ]{mm), SLPP=[ 0.5 ]{%),
00050> LGP=[100] (m), MNP=[0.25], 8SCP=[C] {min},
00051> Tmpervious surfaces: IAimp=[ 1.0 ] {mm), SLPI=[ 0.5 ]({(%),
00052> LGI=(800] {m},MNI=[0.013],8CI=[0] (min),
00053> RAINFALL=[ , , , , limm/hr) , END=-1

000545 *%---—--—-—~------- I e e |
00055> *# Residential Land Use

00056> CALIB STANDHYD ID=[ 5 ], NHYD=["REHW-3"], DT=[ 5 ]{min), AREA=[ 118.3] (ha),
00057> XIMP=[0.50], TIMP=[0.50], DWF=[ 0 ] {cms}, LOSS=[2],

Q0058> 5CS curve number CN=[ 72 ],

00059> Pervious surfaces: IAper=[ 5 ] {mm), SLPP=[ 1.0 ] {%),
000&0> LGP={50] (m), MNP=[0.25], SCP=[0] (min),
00061 Impervious surfaces: TAimp=[ 1.0 ] (mm), SLPI=[ 1.0 ] (%),
00062~ LGI=[200] (m) ,MNI={0.013],8CI=[0] {(min),
0C063> RAINFALL=[ , , , , 1{mm/hr) , END=-1

00064> *%----------ommmman [ mm s e e |
00065> *# Industrial/ Commercial Land Use Including Planned Development

MPE Engipeering Ltd. Page 1
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00066=>
0006 7>
00068>
00069>
00070
0Q0071=
00072>
00073>
00074>
00075>
00076
00077>
00078>
00079
00080
00081l>
00082>
00083>
00084 >
00085
00086>
00087
00088>
00089
00090
00091>
00092>
Q00%3>
00094 >
00095=>
00096>
00097>
00098>
00099
00100>
00101>
00102>
00103>
00104
00105
00106=>
00107>
00108>
00109
00110=>
00111>
00112>
00113>
00114>
00115>
001l16=>
00117>
00118>
0011%9>
00120>
00121>
00122>
00123>
00124=>
00125>
00126>
00127
00128
00129>
00130=

min), AR=A=[ 380.4] (ha),
cms), LOSS=[2],

CALTIR STANDHYD ID=[ 6 ], NHYD={"ICHW-3"], DT=[ 5 ]
XTMP=[0.80], TIMP=[0.80], DWF={ 0 |
8CS curve number CN=[ 72 1,

—

Earvious surfaces: IAper=[ 5 ] (mm), SLEP=[ 1.0 1(%),
L.GP=[100] (m}, MNP=[0.25], SCP=[C0] {min),
Impervious surfaces: IAimp=[ 1.0 ] {mm), SLPI={ 1.0 1(%),
LEI=[400] {m) ,MNI=[0.013],8CE=[0} {min),
RAINFALL=! , , , , l{mm/hr) , END=-1
L R R et Lt bttt |
*3ADDING ALL SUB-CATCHMENTS
ADD HYD TDsum=[7], NHYD=[705], IDs toc add=[1+2+3+4+5+6]
L R il I et et I
COMPUTE DUALHYD IDin=[7], CINLET=[4.81] (cms}, NINLET=[1],

MAJID=[8], MajNHYD:[“MAJ—HWB"},

MINID=(9], MinNHYD=["MIN-HW3"],

TMJSTO= [0] {cu-m)
Ry e i - — - | e e oo e omsoooo oo |
*# END OF CATCHMENT HW-3
*%##############################################################################
*# Catchments to the Sheep River
*# ALTHQUGH, TOTAL DRAINAGE AREA TO THE SUEEP RIVER IS +- 173 HA, THERE IS ABOUT
*# 40 HA OF ENVIRONMENTAL RESERVE {ER) THAT DIRECTLY DRAINS TC THE SHEEP RIVER,
*% AND 29.5 HA OF RV PARK HAS BEEN ALREADY DEVELOPED AND LOCATED DOWNSTREAM OF
*# DPROPOSED DEVELOPMENTS AS PART COF THE LSP. HENCE, 40 HA + 29.5 HA = 69.5 HA
*# OF CATCHMENT AREA IS TAKEN OFF TO ESTIMATE POND STIZE WITHIN THE SHEEP RIVER
= CATCHMENT.
*%##############################################################################
*# Mixture of Industrial/Commercial and
*# Natural Land Use (Gravel Pit) [AREA 5 & 2]
CALIE STANDHYD Ip=[ 1 ], NHYD={"ICSR-N"], DT=[ &5

XTMP={0.80)], TIMP=[0.80], DWF [ O

8CS curve number CN={ 72 ],

(min), AREA=[ 103.4] (ha),
(cms), LOSS=[2],

Pervious surfaces: IAper=[ 5 ]{mm), SLEP=[ 1.0 ]1(%),
L.GP={100] {m), MNP=[0.25], scp=[0] (min),

Impervious surfaces: IAimp=[ 1.0 ]1{mm), SLPI=[ 1.0 1(%),
LGI=[400} {m},MNI=[0.013],8CI=[0] {min),

RAINFALL=[ , , ., , 1{mm/hr}) , END=-1

L T it e T i
*# Estimate Pond Volume {MajNHYA) using DUALHYD Command with 5 L/s/ha as pre-dev
*# 1:100 yr flow rate
COMPUTE DUALHYD IDin=[1], CINLET=[0.517] (cms), NINLET=[1],

MAJID=[2], MajNHYD:[”MAJ—SRN”],

MINID= (3], MinNHYD=["MIN-SRN"],

TMJISTO=[0] (cu-m)
E | ___________________________________________________________
*#OTHER TWO CATCHMENTS ARE MODELLED FOR PEAKFLOW ESTIMATION CNLY
SRR R R N S S R B S R R R R R
*# Residential Land Use (Existing RV)
CALIB STANDHYD ID=[ 4 1. NHYD=["RESR-N"], DT=[ & ] (min), AREBA=[ 29.5] (ha),.

XIMP=[0.50], TIMP=[0.50], DWF=[ O ] (cms), LOSS=[2],

SC8 curve numper CN=[ 72 ],

Pervious surfaces: IAper=[ 5 ]{mm), SLPP={ 1.0 1(%),
LGE=[(50] (m}, MNP=[0.25], SCP= (9] {min),
Impervious surfaces: IAimp=[ 1.0 1 {mm}, SLPI=[ 1.0 1 (%),
LGI=[2OOJ(m),MNIz[0.0lE],SCI:[O](mln),
RAINFALL=[ , , , ., 1{om/hr) , END=-1

.
T e |

+# ENVIRONMENTAL RESERVE AREA (LIKELY IN THE FLOOD FRINGE AREA OF THE SHEEP RIVE
CALIB NASHYD ID=(5), NHYD=["ERSR-N"],DT=[5]min, AREA=[40] {ha},

DWF=i0] {cms), CN/C=[67], IA=[10] {mm),

N={3}, TP=[0.50]hrs,

RAINFALL={ ., ., , . ]{(om/hr), END=-1

.
L R e EE LT [ = m e e e mmomoom o oommoooomoom oo |

*# END OF CATCHMENT SR-N
SRR A R B S R R R R
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00131> FINISH
00132>
001233>
00134
00135>
00136>
00137>
00138
00135>
00140
00141>
00142>
00143>
00144>
00145>
00146>
00147>
00148>
00145
00150>
00151>
00152
00153
00154>
00155>
00156>
00157=
00158>
00159>
00160>
001el>
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00001) B L e e e e i e e L R R Rl e e e
C0002>

00003> 55555 W W oM M H H Y Y M M Q00 999 999 =====z====x
00004> S WWW MM MM H H Y Y MM MM O (@] 9 g 9 9

00005> SS8S88 W W W M M M  HHHHH Y MMM O O #4 9 9 3 9 Ver. 4.02
00006> = W W M M H H Y M M 0O O 5999 9999 July 19995
g00Q7> S53S5 W W M M H H Y M M jsle o] 9 9 =========
00008> 9 9 9 9 # 3023779
00009> StormWater Management HYdrclogilc Mcdel 999 999 =========

00010=>

00011> khkk kA AR AAhhkdrhkhkhhhkhkAA R A K AAkA kA rhhhhharhkddrdhhkhkhbhbh kA A RA A b A kA ETA XL A kX
DO0L2> hkhkkhhhhhhahhhkhhkhkkhnknsx SGWMHYMO-99 Ver/ /4 .02 * k& kkkkkarkhkrharrdhhrkrhxx

00013> ******% A gingle event and continuous hydrologic simulation model *x*#x*x*x

00014>  AkERHhkw based on the principles of HYMO and its successors Wk kK ok Kk
00015> kk*issx OTTHYMO-83 and OTTHYMO-89. Kk Kk K
00016> AkARA XA hhkhhhhk kA EEAAIXKAAR A A I A A I A AR A AR IARA XA A A A A A A AR A XA AR KAA N AR A A A TR A A XL Xk Ad
00017 ***%x** Distributed by: J.F. Sabcourin and Assoclates Inc. * ok okok owok ok
00018>  *¥kxxxx* Ottawa, Ontario: (613) 727-5199 * kKKK Kk
00019>  F¥x*xkixk Gatineau, Quebec: (819) 243-6858 hkhk &k ok
00020>  kxkkkkx E-Mail: swmhymo@ifsa.Com kA kk ok ok ok
00021> R R R R R e R R E R E E EE E T A s XS R R RS EE SR ERE R EEEREE R EEES B A S S REEESEEE R R RS E RS
00022>

00023 > ++++++++++++++++++++++ bbb+t AR R R R
00024> +++++++ Licensed user: MPE Engineering Ltd. +H+EH+t
00025>  +++++++ Calgary SERIAL#:3023779 bttt
00026> +++++++++F+bd bttt bbb R AR R
00027>

00028) Ak Ak AR T AAAARKAANAR LA I AR AR A AR A Ak AR AR A AARAKAAN KA AR A A Ak h A A kA koA kbbb hkhhhkhkhkkihxhi
00029  KxxkFkkkR ++++++ PROGRAM ARRAY DIMENSIONS ++++++ ek ok ok ok Kk
00030 AkkkkER Maximum value for ID numbers 10 ek ko ok ok ok
00031>  **xxkxx% Max. number of rainfall points: 15000 wk kK kK
00032> Hkkkxxa Max. number of flow points : 15000 ok ke ke k%
00033> kAR AR A AR A * AR Ak h A AR I A A AR A A AR A AARRRAANAA A AR A AR A Ak Ak A kAo kb h bk h kA kd kA kA Ak &k
00034>

00035>

00036> EEE R EEREER B SRS S B N EN D E T A I L E D O U T P U T IR EE R EEEEEEREES LR EE]
00037> ok hk kA A AAAKKRAKRAEAAKRRA TR A A A A A A A kA hhhh bk RAAAKRAAAR AL R A A A AR Ao r Ak d b hhhhdhhhhhddit
00038> * DATE: 2010-01-26 TIME: 15:16:21 RUN COUNTER: 000747 *
00039> AR AR A AR AR R I RAAAA A A A AR R AR RAAA A A A A A R AR A AR A A AR A A A kAR kA AT R A AR AR R A kA bR A hdoh b h Kk
00040> * Input filename: C:\HWY2AASP\POST\PST HW3.dat *
00041> * Output filename: C:\HWY2AASP\POST\PST_HW3.out *
00042> * Summary filename: C:\HWY2AASP\POST\PST_HW3.sum *
00043> * User comments: *
00044 * 1: *
00045> * 2 *
00046 * 3: *
00047> A Ak A KK KA KA Rk A A AR T AT AR AR A A A IR A RAAARRAA R A A A A AR A A A IR A AR b A d b kA A b kA kA kb h k&
00048

DODATS = = m s m o o oo o e e e e m e e e o — s S m—m S s s m o

000505 GOL: 000 Lo — === == == o=~ & & & m e d e Mmoo

00051 *#*********k***********k********************************************************

00052> *# Project Name: [Highway 2A--ASP] Project Number: [ 2210-026-00]
00053> *# Date : 07-12-2009

00054> *# Updated ;. Jan 26, 2010

00055> *# Modeller : [ KNP ]

00056> *# Company : MPE Engineering Ltd.

00057> *# License # 3023779

00058> #*# Determining 1:100 year flow and volume for 4 Sub-Catchments

00059> *# Developments {POST-DEVELOPMENT CONDITION)

00060> *f# USING 24 HOUR STORM DISTRIBUTION (DT =24 HRS)

00061> *# Used the CN value of 72 for SWMHYMO/Post-dev condition as per City of Calgary
00062> *# Stormwater Management Guidelines (Dec 2000) in STANDHYD Command (P 3-23)
00063> *# USED XIMP = TIMP AS PER CITY OF CALGARY GUIDELINES {P 3-24)

00064 > *#****************************************************************i****t********

000655 —--mmmm s
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00066> | START | Project dir.: C:\HWY2AASP\POST\

000675 -------mmmmmm e mm Rainfall dir.: C:\HEWY2AASP\POST\

00Ce8> TZERD = .00 hrs on ¢

00069> METOUT= 2 (output = MEITRIC)

00070> NRUN = 001

00071> NSTORM= 0

BOO0T 23 == - mmmmm o m e mm o e s

000735 00L: 0002 - -« — o« o mmm mm mmm oo & o E o e e C oo eo—o- o
00074> *100-year storm using City of Calgary's ABCs

00075 — - - s —— -

00076> | CHICAGO STORM | IDF curve parameters: A= £63.100

00077> | Ptotal= 89.67 mm | B= 1.870

00078 ---=----mm - = 712

00079> used in: INTENSITY = A/ {t + B)"C

00080

00081> Duration of storm = 24.00 hrs

00682=> Storm time step = 10.00 min

00083> Time to peak ratio = .33

00084

0o085> TIME RATN TIME RATN TIME RAIN TIME RATN
00086 hrs min/hr hrs mm/hr hrs mn/hr hrs mm/hr
00087> .17 1.098 6.17 3.139 12.17 2.819 18.17 1.4%0
0Q088> .33 1.115 6.33 3.366 12.33 2.741 18.33 1.473
00089> .50 1.133 6.50 3.638 12.50 2.668 18.50 1.456
00090 .67 1.151 &6.67 3.970 12.67 2.600 18.67 1.440
00091> .83 1.170 6.83 4,385 12.83 2.535 18.83 l1.424
00092> 1.00 1.1%0 7.00 4,923 13.00 2.474 19.00 1.409
00093> 1.17 1.211 7.7 5.653 13.17 2.417 18.17 1.394
00094 = 1.33 1.232 7.33 6.713 13.33 2.363 19.33 1.379
00095> 1.50 1.255 7.50 8.429 13.50 2.311 19.50 1.365
00096> 1.67 1.279 7.67 11.827 13.87 2.263 19.67 1.351
0C097> 1.83 1.303 7.83 23,925 13.83 2.218 19.83 1.337
00098> 2.00 1.32%9 8.00 113.912 14.00 2.172 20.00 1.324
00099=> 2.17 1.357 8.17 30.181 14.17 2.130 20.17 1.311
00100= 2.33 1.385 8.33 17.696 14.33 2.090 20.33 1.299
00101> 2.50 1.415% 8.50 13.085 14.50 2.051 20.50 1.286
00102=> 2.67 1.447 8.67 10.590 14.67 2.014 20.67 1.274
00L03> 2.83 1.480 8.83 8.996 14.83 1.979 20.83 1.262
00104 > 3.00 1.516 2.00 7.878 15.00 1.945 21.00 1.251
00105> 3.17 1.553 9.17 7.045 15.17 1.913 21.17 1.239
00106> 3.33 1.593 9.33 6.396 15.33 1.882 21.33 1.228
00107> 3.50 1.635 9.50 5.874 15.50 1.852 21.50 1.217
00108> 3.67 1.680 9.867 5.444 15.67 1.823 21.67 1.207
00109> 3.83 1.728 9.83 5.082 15.83 1.735 21.83 1.196
00110> 4.00 1.780 10.00 4.774 16.00 1.769 22.C0 1.186
00111> 4.17 1.836 10.17 4.507 16.17 1.743 22.17 1.176
00112=> 4.33 1.895 10.33 4.273 16.33 1.718 22.33 1.167
00113> 4.50 1.960 10.50 4.066 16.50 1.694 22.50 1.157
00114> 4.67 2.031 10.67 3.882 16.67 1.670 22.67 1.148
00115> 4.83 2.108 10.83 3.717 16.83 1.648 22.83 1.138
00116> 5.00 2.192 11.00 3.5867 17.0¢ 1.626 23.00 1.12¢9
00117=> 5.17 2.285 11,17 3.432 17.17 1.605 23.17 1.120
00118= 5.33 2.387 11.33 3.308 17.33 1.584 23.33 1.112
00119> 5.50 2.502 11.50 3.194 17.50 1.564 23.50 1.103
00120> 5.67 2.631 11.67 3.089 17.67 1.54a5 23.87 1.095
00121> 5.83 27771 11.83 2.993 17.83 1.526 23.83 1.087
00122> 6.00 2,945 12.00 2.903 18.00 1.508 24 .00 1.078
00123=>

001243 —-cm oo m o mm o o e e e e e m o oo e - oo oS oo oMSSSmom— o

001255 00L: 0003 - e mmmm - mm o m e oo
00126> *# Catchment HW-3 --Northern Catchment within the ASP Study Area

00127> S E S HF B R R S S R I R R R R RS
00128> *# Traditional Low Intensity Land Use (HW-3 NW)

00129 ———-mmmmmmmm——mmm——o -

00130> | CALIB NASHYD | Area (ha)= 278.60 Curve Number {CN)=78.00
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00131> | DL1:TLIHW- DT= 5.00 | Iz (mm)= 10,000 # of Linear Res.(N}= 3.00
00132» -—--—--------------=--- U.H. Tp{hrs}= .670

00133>

00134> Unit Hyd Qpeak (cms)= 15.882

00135>

00136=> PEAX FLOW (cms) = 9.083 {1}

00137= TIME TO PEAK {(hrs) = 8.75¢C

00138> RUNQOFF VOLUME {mm) = 41.946

00139> TOTAL RAINFALL {mm) = 89.667

0014G> RUNOQFF COEFFICIENT .468

00141~

00l42> {1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00143>

8 o T - e
08145 001 :0004---- e m- - - s — - - - Moo oS- oo SeS S oo oo oS T o oo ESoooSoTTTTTTETToTTT
00146> *4# Traditicnal Low Intensity Land Use (HW-3 SOUTH)

00147> ---=-=---------"-==------

00148> | CALIB NASHYD | Area (ha)= 112.20 Curve Number (CNY=78.00
00149%9> | 02:TLIHW- DT= 5.00 | Ia {mm)= 10.000 # of Linear Res.(N)= 3.00
QQL505> —--v--mmm-—mmmm- o U.H. Tplhrs)= .550

00151

00152> Unit Hyd CQpeak (cms)= 7.792

00153

00154> PEAK FLOW {cms) = 4.180 (i}

00155=> TIME TC PEAK (hrs)= 8.583

00156=> RUNCFF VOLUME {mm) = 41.546

00157 TOTAL RAINFALL {mm) = 89.667

00158> RUNOFF CCEFFICIENT .468

00159>

00160> (i) PEAXK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00161=>

DDIBZ> - ————mmm M mm e m e mmm e eSS S oSS S S S oSS So S S SS S oo oSS T o oS TT T TTTT
001635 001:0005 - —=-----mc-m- - — e em e — - — o - oo e--o oo CsoT oSS C oo TSmoooEoTTTTTTETTT
00164> *# ER & RECREATTONAL LAND USE (HW-3 ER & R)

00165 ---—-=-=-----=-~--—=~----

00166> | CALIB NASHYD | Area (ha) = 27.70 Curve Number (CN)=67.00
00167> | 03:ERHW-3 DT= 5.00 | Ia (mm)= 10.000 # of Linear Res.(N)= 3.0C
001685 =--mmr o mmmm—mm e — U.H. Tplhrs)= 140

00169>

00170 Unit Hyd Qpeak (cms)s= 7.557

00171

00172 > PEAK FLOW (cms) = 1.636 (i)

00173> TIME TO PEAK {hrs) = 8.083

00174> RUNOFF VOLUME (mm) = 30.954

00175 TOTAL RAINFALL {mm) = 89.667

00176> RUNCFF CCEFFICIENT = .346

00177>

00178> {i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00179>

00180= *%* WARNING: Time step is too large for value of TF.

00181 R.V. may be ok. Peak flow could be off.

Q0182 --———- - e D m e mm e e oo oS-SS o o oC T oo oSS TS oSS SC oo oSS Too oSS ToTooEmTTTT
00183 001:0006--r-----rm- - s s - m e - —— - - - oS- o oo oo SC oo MSSoToEmEST oo
00184> *# Industrial/ Natural Land Use (Gravel Pit)

00185> -~~-—~---—-------~“=-~----

00186> | CALIB STANDHYD | Area {ha)=  44.80

00187> ! 04 : INHW-3 DT= 5.00 | Total Imp (%)= 50.00 Dir. Conn. (%)= 50.00
00188» ------=-----s---— -

00189> IMPERVIOUS PERVIOUS (1)

00190 > Ssurface Area {ha) = 22.40 22.40

00191> Dep. Storage (mm) = 1.00 3.40

00192> Average Slope (%)= .50 .50

00193= Length {m) = 2800.00 100.00

001%4= Mannings n = .013 .250

00195>

MPE Engineering Ltd.
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00196> Max.eff.Inten. {(mm/hr)= 113.91 16.92

00197> over (min) 10.00C 50.00

00198~ Storage Coeff. (min)-= 10.40 (ii} 48.12 (i1)

00199> Unit Hyd. Tpeak (min)s= 18.00 50.00

00200> Unit Hyd. peak (cms)= L1l .0z

00201=> *TOTALS*
Q0z02> PEAK FLOW {cms) = 4.35 .66 4.542 (iii)
00202 TIME TO PEAK {hrs)= §.08 8.75 8.083
00z204> RUNQFF VOLUME {mm) = 88.67 40.272 64 .442
00205> TOTAL RAINFALL {mm) = 83.67 89.67 89.667
00206> RUNOFF COEFFICIENT = .99 .45 L7189
00207=>

00208> (i) CN PROCEDURE SELECTED FOR PERVICUS LOSSES:

00209> CN* = 72.0 Ta = Dep. Storage (Above)

00210> {11} TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00211> THAN THE STORAGE COEFFICIENT.

00212> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00213>

D021 % —mmmmmm e e e e m e m e e — e o m o o o - o T T S S C oSS oS oo T TS oSS oS TT oo oo oo
00215 001 0007 - —— - - mm e mm e m e m e e e e o e — S oSS oo oSS SS o mmsS s — e
00216> *# Residential Land Use

00217 ---—-—~=-=-"——---=-=----~-

00218> | CALIB STANDHYD | Area (ha)= 118.30

00219> | 05:REHW-3 DT= 5.00 | Total Imp(%)- 50.00 Dir. Conn.(%)=  50.00
00220 -----==-=r---“==--=~----~=

0o221> IMPERVIOUS PERVIOUS (i)

00222> Surface Area {ha} = 59.15 58.15

00223 Dep. Storage {om) = 1.00 5.00

00224 > Average Slope (%)= 1.00 1.00

00225= Length (m) = 200.00 50.00

00226> Mannings n = .013 .250

00227

00228> Max.eff.Inten. (mm/hr)= 113.91 29.57

00229> over {(min) 5.00 20.00

00230> Storage Coeff. (min)= 3.68 (ii) 19.85 (ii}

00231> Unit Hyd. Tpeak (min)= 5.00 20.00

00232> Unit Hyd. peak (cms)-= .25 .06

00233> *TOTALS*
00234 > PEAK FLOW (cms) = 17.73 3.03 19.084 (iii)
00235> TIME TO PEAK (hrs) = 8.00 8.25 8.000
00236> RUNOFF VOLUME {mm} = 88.67 39.08 63.872
00237> TOTAL RAINFALL {mm) = 89.67 8B9.67 B9.667
00238=> RUNQOFF COEFFICIENT = .99 .44 712
00239> *x%% WARNING: Storage Coefficient is smaller than DT!

00240> Use a smaller DT or a larger area.

00241>

00242 {i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00243 > CN* = 72.0 Ia = Dep. Storage (Above)

00244> {(ii) TIME STEP (DT} SHOULD BE SMALLER OR EQUAL

00245= THAN THE STORAGE COEFFICLIENT.

00246> (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00247

[ T R e

009850 00120008 - - - o e
00250> *# Tndustrial/ Commercial Land Use Including Planned Development
00251ls ~----====—=—=—==—=====—-—-=

00252> | CALIB STANDHYD | Area (ha)= 380.40

00253> | 06:ICHW-3 DT= 5.00 | Total Imp(%)= 80.00 pir. Conn. (%)= 80.00
002545 -—=----—=-=- - ==-——— -

00255> IMPERVIQUS PERVIOUS {i)

00256 Surface Area {ha) = 304 .32 76.08

00257> Dep. Storage {mm} = 1.00 5.00

00258 > Average Slope (%)= 1.00 1,00

00259 Length {m) = 400.00 10¢.00

00260 Mannings n = .013 .250
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00265>

00262> Max.eff.Inten. (mm/hr)= 113.91 20.53

00263> over (min) 5.00 35.00

00264 Storage Coeff. (min)= 5.57 (ii) 33.94 (i)

00265> Unit Hyd. Tpeak (min)-= 5.00 35.00

00266 Unit Hyd. peak (cms)= .20 .03

00267> *TOTALS*

00268> PEAK FLCW {cms)= 83.36 2.74 84,101 (iii)
00268 TiIME TO PEAX (hrs) = 8.00 8.50 8.000

00270> RUNCFF VOLUME {mm) = 88.67 39.08 78.749

00271> TOTAL RAINFALL {mm) = 8B%.67 89.67 89.667

00272> RUNCFF COEFFICIENT = .99 .44 .878

00273>

00274> (i) CN PROCEDURE SELECTED FOR PERVICUS LOSSES:

a6275> CN* = 72.0 Iz = Dep. Storage (Above)

00276> (ii) TIME STEP (DT} SHOULD BE SMALLER CR EQUAL

00277> THAN THE STORAGE COEFFICIENT.

00278> (1ii) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00279>

DOZ2B0> =-cm—mmmmmmm e e m e e e S oL e S n oSS S S S S o m oo oo oo
00281 00L:0000 -~ - s s mmmmm oo oo o e o m e e o o — T T T TS Mmoo oo S—— oo
00282> *H#ADDING ALL SUB-CATCHMENTS

00283 ~-----------mmm oo

00284:> | ADD HYD (000705) \ ID: NHYD ARED QPEAK TPEAK R.V. DWF

002863 -=----------- -~ (ha) {cms) {(hrs} {mm}) {cms)

00286 ID1 01:TLIHW- 278.60 §.083 8.75 41.85 Qoo

g0287> +ID2 02:TLIHW- 112.20 4,180 8.58 41.85 000

00288=> +ID3 03:ERHW-3 27.70 1.636 8.08 30.99 000

00289 +ID4 04 :INHW-3 44.80 4.542 8.08 64.44 000

002920 +ID5 05:REHW-3 118.390 19.084 8.00 63.87 000

Q0291> +ID6 06:ICHW-3 380.40 84,101 8.00 7B.Y75 goo

00292=> mmzm====—===sS===-=Z®-----ZIZS==ES======CSFS-S=SmazSS========

00293> SUM 07:000705 962.00 111.703 8.00 59.93 .000

00294>

00295> NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00296>

BO297> —-mmmmmmmm e mm e m e m m o e e e e e e m - oS- oo oo oo oo oo oo
002985 00L1:0010--—---~ - - - - e m o o o o o S oo S ST oS oo S SomSs oo e
002989 ~------ s oo -

00300> | COMEUTE DUALHYD | Average inlet capacities [CINLET] = 4.810 (cms)
00301> | TotalHyd 07:000705 | Number of inlets in system [NINLET] = 1

00302» -~—----=--- = Total minor system capacity = 4.810 (cms)
00303> Total major system storage [TMJISTO] = 0.{cu.m.)
00304>

00305> ID: NHYD AREA QPEAK TPEAK R.V. DWT
00306> {ha) {cms) {hrs} {mm} {cms)
00307> TOTAL HYD. 07:000705 962.00 111.703 8.000 59.927 .00
00308 ——sm====—=====S==SFT-=—-===-S=S=S=S=S==SS=S==S======-=SSSSSSSSSSSS=SS=s==S=====3=2x===
00309> MAJOR SYST 08:MAJ-HW 467.12 106.893 §.000 59.927 .000
00310> MINOR SYST 09 :MIN-HW 494 .88 4,810 6.833 59.927 000
00311l>

00312> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00313>

[ e e

00315> 00L:00 L lr-——— - mmmmm o s m o e M e m o M mm e m oo o S Mmoo S S oo So s ommoso o=
00316> *# END OF CATCHMENT HW-3

00317> *# Catchments to the Sheep River

00318> *# ALTHQUGH, TOTAL DRAINAGE AREA TO THE SHEEP RIVER IS +- 173 HA, THERE IS ABCUT
00319> *# 40 HA OF ENVIRONMENTAL RESERVE (ER) THAT DIRECTLY DRAINS TO THE SHEEP RIVER,
00320> *# AND 29.5 HA OF RV PARK HAS BEEN ALREADY DEVELOPED AND LOCATED DOWNSTREAM OF
00321> *# PROPQOSED DEVELOPMENTS AS PART OF THE ASP. HENCE, 40 HA + 29.5 HA = 69.5 HA
00322> *# OF CATCHMENT AREA IS TAXEN OFF TO ESTIMATE POND SIZk WITHIN THE SHEEP RIVER
00323 *# CATCHMENT.

00324> *# Mixture of Industrial/Commercial and

00325> *# Natural Land Use (Gravel Pit) (AREA 5 & 2]
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00326=>
00327>
00328>
C032%>
00330=
g0331>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
0033¢%>
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347>
00348>
00349>
00350=>
00351>
00352>
00353>
00354>
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364>
00365>
00366>
Q0367 >
00368=>
00369>
00370>
00371>
00372>
00373
00374>
00375>
00376>
00377
00378>
00379>
00380>
00381>
00382>
00383>
00384>
00385
00386
00387>
00388>
Q00389>
00390

(%) = 80.00

*TOTBLS*

22 (1ii)
B

78

89

| CALIZ STANDHYD | Area (ha)= 103.40
| 01:ICSR-N DT= 5.00 | Total Imp (%)= 80.00 Dir. Cenn.
IMPERVIOUS PERVIOUS (1)
Surface Area (ha) = B2.72 20.68
Dep. Storage (mm) = 1.00 5.00
Average Slcpe (%)= 1.00 1.00
Length {m} = 400.00 100.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hr)= 113.91 20.53
over {min) 5.00 35.60
Storage Coeff. (min})= 5.57 (i1} 33.94 (i)
Unit Hyd. Tpeak {(min)= 5.00 35.00
Unit Hyd. peak (cms)= .20 .03
PEAK FLOW (cms) = 22.66 .74
TIME TQO PEAK (hrs)= 8.00 8.50
RUNOFF VOLUME (mm) = 88.67 39.08
TOTAL RAINFALL (mm} = 89.67 89.67
RUNOFF COEFFICIENT .99 .44
(i} CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:
CN* = 72.0 Ia Dep. Stcorage (Above)
{ii)} TIME STEP (DT) SHCULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NQT INCLUDE BASEFLOW IF ANY.

[0 4 16 e B e

*# Estimate Pond volume (MajNHYd) using DUALHYD Command with 5
*# 1:100 yr flow rate

| COMPUTE DUALHYD

| TotalHyd 01:ICSR-N |

| Average inlet capacities

Number of inlets in system
Total minor system capacity

[CINLET] =
[NINLET] =

#

Total major system storage [TMJISTO]

L/s/ha as pre-dev

.517 {cms)
1
.517 {cms)

0.(cu.m.)

R.V DWF
{mm) {cms)
78 .749 000
78,749 000
78.749 000

ID: NHYD AREA QPEAK TPEAK
{ha) (cms) {hrs)
TOTAL HYD, 01:ICSR-N 103.40 22.860 8.000
MAJOR SYST 02:MAJ-SR 57.10 22.343 8.000
MINOR SYST 03:MIN-SR 46.30 517 5.083
NOTE: PEAX FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
T < < S

*#0OTHER TWQ CATCHMENTS ARE MODELLED FOR PEAKFLOW ESTIMATION ONLY

AR A S R T R S R R R SR R R R R

*f#f Residential Land Use

| CALIB STANDHYD

| 04:RESR-N DT= 5.

| Area
Total Imp({%)=

00 |

(Existing RV)

(ha) =

29.50
50.00

Dir.

IMPERVICUS PERVIOUS (i)
Surface Area (ha)= 14.75 14.75
Dep. Storage {mm) = 1.00 5.00
Average Slope (%)= 1.00 1.00
Length {m) = 200.00 50.00
Mannings n .01l3 .250
Max.eff.Inten. (mm/hr}= 113.91 29,57

Conmn. (%)=

50.00

MPE Engineering Ltd.
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00391> over (min) 5.00 20.00

00392 Storage Coeff. (min)= 3.68 (ii) 19.85 (ii)

00393> Unit Hyd. Tpeak (min)-= 5.C0 20.00

00394~ Unit Hyd. peak (cms)= .25 .06

¢0395> *TOTALS*
00396> PEAK FLOW {cms) = 4.42 .75 4.759 (iii}
00397> TIME TO PEAK {hrs) = 8.00 8.25 8.000
00398> RUNOFF VOLUME {mm) = 88.87 39.08 63.872
00399> TOTAL RATINFALL {mm}) = 89.87 89.567 B9.667
00400> RUNQFF COEFFICIENT = .99 .44 712
00401> #%% WARNING: Storage Coefficient is smaller than DT!

00402> Use a smaller DT or a larger area.

00403>

004G4 > (i) CN PROCEDURE SELECTED FOR PERVIQUS LOSSES:

00405> CN* = 72.0 Ta = Dep. Storage {Above)

00406> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

00407> THAN THE STORAGE COEFFICIENT.

00408> (iii) PEAX FLOW DOES NOT INCLUDE BASEFLOW TIF ANY.

00409

004105 memmmmmmmmr —m e m o e e e m DS m o oo oSS ST oSS S-S TS ST S ST oo mSSTTosm s

00A1Lo 001 00T -« mmm o o C e m e m e e e o—ommm oo
00412> *# ENVIRONMENTAL RESERVE AREA (LIXKELY IN THE [FLOOD FRINGE AREA QF THE SHEEP RIVE
004135 =---—-mmmmm e m e — —

00414 | CALIB NASHYD | Area {ha) = 40.00 Curve Number (CN)=67.00
00415 | 05:ERSR-N DT= 5.00 | Ta (mm)= 10.000 ¥ of Linear Res.({N)= 3.00
00416> ~----=-"--~~-==------~-- U.H. Tplhrs)= .500

00417

00418> Unit Hyd Qpeak {(cms)= 3.056

00419:=

00420> PEAK FLOW (cms) = 1.083 (i)

00421> TIME TO PEAK (hrs} = 8.583

00422> RUNOFF VCOLUME (mm}) = 30.995

00423> TOTAL RAINFALL (ram) = 89.667

00424> RUNOFF COEFFICIENT = .346

00425>

00426 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00427>

T T < e

P T T 1 £ - P —————————
00430> *# END OF CATCHMENT SR-N

00431> FINISH

L
OO433> ********************************1\-*****************i‘****************************
00434> WARNINGS / ERRORS / NOTES

NNA435> = o - s - s

00436> 001:0005 CALIB NASHYD

00437> *%% WARNING: Time step is too large for value of TP.

00438 R.V. may be ok. Peak flow could be off.

00439> 001:0007 CALIB STANDHYD

00440> *+* WARNING: Storage Coefficient is smaller than DT!

00441l Use a smaller DT or a larger area.

Q442> 001:0013 CALIB STANDHYD

00443> *** WARNING: Storage Coefficient is smaller than DT!

00444> Use a smaller DT or a larger area.

00445> Simulation ended on 2010-01-26 at 15:16:21

00446> —========m==--—==S==SSSS=SFE=====S=SSSSSSSRSSS RS RS S SSESSESSSSESSSSSSSSSSssSsSsEmsss
00447>

00448>

MPE Engineering Ltd. Page 7



APPENDIX D

River Flows



Flows (m3/month)

1/10 Highwood River Mean Monthly Minimum Flows and Generated Effluent from High River and the MD

2,250,000
2,000,000 +
1/10 Mean Monthly Minimum
1,750,000 +
1,500,000
1,250,000 +
1,000,000
750,000 \
\\ Highwood River
500,140 i
500,000 Sewage Capacity
402,690 / T N High River &
PN / DN MD ASP ADF
250,000 \\/'
0 1 1 1 1 1
Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec




Flows (m3/month)

1/10 Sheep River Mean Monthly Minimum Flows and Generated Effluent from Okotoks and the MD

1,750,000
1/10 Mean Monthly Minimum
1,500,000

1,250,000 +

1,000,000 +

750,000 \

496,270

404,460 /\ / AN

250,000 // N/ <

500,000

Sheep River Sewage
Capacity

Okotoks & MD
ASP ADF

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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Cost Estimates



Gare>

Engineering Ltd.

MD of Foothills
Hwy 2A Servicing Study

PROJECT COST ESTIMATE - Potable Option 1

DESCRIPTION QUANTITY UNIT | UNIT PRICE COST

Potable Water from High River
1 PVC 500mm 3400| $/m |$ 403 $ 1,371,580
2 PVC 450mm 10450 $/m [ $ 357 $ 3,734,136
3 PVC 300mm 18250 $/m [ $ 239 $ 4,368,822
4 PVC 250mm 9000 $/m |$ 233 $ 2,095,236
5 PRV Station 1| LS $ 15,000 || $ 15,000
6 Booster Station 2| ea. $ 350,000 || $ 700,000
7 Potable Water Storage Reservoir (4900m3) 1] LS |$ 900,000 || $ 900,000
SUBTOTAL $ 13,185,000
CONTINGENCY (25%) $ 3,296,000
ENGINEERING (15%) $ 2,472,000
TOTAL $ 18,950,000

PROJECT COST ESTIMATE - Potable Option 2
DESCRIPTION QUANTITY UNIT UNIT PRICE COST
Potable Water from Okotoks

1 PVC 500mm 4000 $/m |$ 403 || $ 1,613,623
2 PVC 450mm 11700 $/m [$ 357 | $ 4,180,803
3 PVC 300mm 14500 $/m [ $ 239 $ 3,471,119
4 PVC 250mm 9000 $/m |$ 233 $ 2,095,236
5 PRV Station 1| LS $ 5,000 |[ $ 5,000
6 Booster Station 2| ea. |$ 350,000 | $ 700,000
7 Potable Water Storage Reservoir (4900m3) 1] LS |$ 900,000 || $ 900,000
SUBTOTAL $ 12,966,000
CONTINGENCY (25%) $ 3,242,000
ENGINEERING (15%) $ 2,431,000
TOTAL $ 18,640,000

1/2/2010
2:02 PM

Cost Estimate_KO.xIsxf




MD of Foothills
Hwy 2A Servicing Study

Engineering Ltd.

PROJECT COST ESTIMATE - Sanitary Option 1

DESCRIPTION QUANTITY UNIT UNIT PRICE COST
Sanitary Collection System to High River
1 PVC 600mm - gravity main 1900 $/m |'$ 687 $ 1,305,041
2 PVC 525mm - gravity main 6550 $/m [$ 504 || $ 3,300,903
3 PVC 375mm - gravity main 4800 $/m | $ 389 $ 1,865,416
4 PVC 250mm - gravity main 7200 $/m [$ 300 $ 2,161,541
5 PVC 550mm - forcemain 15000 $/m |'$ 504 || $ 755,932
6 PVC 500mm - forcemain 1800 $/m |'$ 758 $ 1,363,784
7 PVC 400mm - forcemain 1600| $/m |'$ 513 $ 821,545
8 PVC 350mm - forcemain 3500 $/m [$ 220 $ 769,716
9 PVC 100mm - forcemain 4050 $/m | $ 306 $ 1,239,135
10 Lift Station 8] ea. $ 80,000 || $ 640,000
SUBTOTAL $ 14,223,000
CONTINGENCY (25%) $ 3,556,000
ENGINEERING (15%) $ 2,667,000
TOTAL $ 20,450,000
PROJECT COST ESTIMATE - Sanitary Option 2
DESCRIPTION QUANTITY UNIT UNIT PRICE COST
Sanitary Collection System to Okotoks
1 PVC 600mm - gravity main 900 $/m | $ 687 $ 618,177
2 PVC 525mm - gravity main 6550 $/m [$ 587 $ 3,847,337
3 |PVC 400mm - gravity main 3500 $/m [$ 4471 $ 1,564,500
4 PVC 375mm - gravity main 4850 $/m | $ 389 $ 1,884,848
5 PVC 250mm - gravity main 7100 $/m [$ 300 $ 2,131,520
6 PVC 550mm - forcemain 5200/ $/m [$ 587 $ 3,054,374
7 PVC 500mm - forcemain 35000 $/m [$ 758 $ 2,651,802
8 PVC 400mm - forcemain 1600] $/m |'$ 513 $ 821,545
9 PVC 100mm - forcemain 3450 $/m [$ 306 $ 1,055,700
10 Lift Station 8] ea. $ 80,000 || $ 640,000
SUBTOTAL $ 18,270,000
CONTINGENCY (25%) $ 4,568,000
ENGINEERING (15%) $ 3,426,000
TOTAL $ 26,260,000
PROJECT COST ESTIMATE - Sanitary Option 3
DESCRIPTION QUANTITY UNIT UNIT PRICE COST
Sanitary Collection System Joint Servicing
1 PVC 600mm - gravity main 900 $/m [$ 687 $ 618,177
2 PVC 525mm - gravity main 10300 $/m | $ 587 (| $ 6,050,011
3 PVC 400mm - gravity main 3500 $/m |$ 447 (| $ 1,564,500
4 PVC 375mm - gravity main 3900 $/m |$ 389 (| $ 1,515,651
5 PVC 250mm - gravity main 6800 $/m |$ 300 || $ 2,041,456
6 PVC 550mm - forcemain 3800 $/m |$ 587 (| $ 2,232,043
7 PVC 500mm - forcemain 1800| $/m [$ 758 || $ 1,363,784
8 PVC 100mm - forcemain 3450 $/m | $ 306 || $ 1,055,700
9 Lift Station 6| ea. $ 80,000 | $ 480,000
SUBTOTAL $ 16,921,000
CONTINGENCY (25%) $ 4,230,000
ENGINEERING (15%) $ 3,173,000
TOTAL $ 24,320,000

1/2/2010
2:00 PM

Cost Estimate_KO.xIsxf




APPENDIX F

Stormwater Re-use and

Recycling of Treated Wastewater



M.D. of Foothills No. 31 Water, Wastewater and Stormwater Servicing
Highway 2A Area Structure Plan

As water demands increase and readily available supply decreases, water re-use as a whole will become

a necessity. This document provides a summary of current and potential water re-use opportunities.

STORMWATER RE-USE

It has been reported that some regulatory guidance documents for stormwater re-use have been
developed in Alberta (Marsalek et al, 2002) however, no stormwater specific guidance documents from
regulators (Alberta Environment) existed at the time of writing this document. It is understood that
AENV is in the process of allowing a regulatory requirement through licensing for stormwater re-use

(ALIDP, 2009). More details on licensing requirements and stakeholders’ consultations are awaited.

A brief overview of the current stormwater re-use around the Calgary Region that could have some

potential implications within the study area is presented below.

A survey study was conducted in 2005 in Calgary to residents living around Inverness Park in southeast
Calgary (Hwang et al, 2006) to attain public perceptions on stormwater re-use. Major highlights of that

study are summarized below.

e Stormwater recycling in Canada is currently in the early stages of development, thus initial
projects must be implemented with great care as they are likely to affect perceptions of

subsequent water re-use projects.

e The City of Calgary is irrigating the linear park with stormwater, while the high public use areas
are irrigated with potable water. The City may eventually consider options to irrigate high use

areas as well but it is not clear from the study whether the City will continue.

e The study concluded that 71% (98 out of 138 responses) of respondents supported using
stormwater for park irrigation and 79% preferred stormwater for park irrigation during water

shortages over other sources of water and alternatives.
e A large number of respondents specified that they would support stormwater recycling but
want to be provided with constant communication and information on the quality of the water

if it is to be used for irrigation.

Other initiatives on stormwater re-use in Alberta and the Calgary Region are summarized below.
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e The City of Calgary Water Use Study for major commercial customers identified some customers
where rainfall harvesting is practical due to their large roof size and cost-effective on-site
storage. However, there were evidences of roof collapse due to heavy snowpack in Calgary in

the past. Hence, stormwater re-use from commercial/industrial buildings is still being reviewed.

e The City of Calgary has experience in using stormwater for golf course irrigation and the City
plans to use stormwater for irrigation in Coventry Hills and Citadel areas but how and when are

still uncertain (City’s Environmental Action Plan, 2007).

e The Edmonton Rain Barrel Project began in 2002 and promotes small-scale domestic rainwater

harvesting and the associated benefits of storing stormwater.

e The recent proposal to AENV for licensing the stormwater re-use may provide further guidance

on regulatory requirements of this initiative. The details of the proposal are not yet available.

e The University of Calgary and the City of Calgary are currently partnering for two graduate level
research studies in the Calgary Region to find out the feasibility of stormwater re-use. These
studies include: a) rain garden (bio-retention cell) water monitoring project at Currie Barracks in
southwest Calgary and a laboratory pilot project at the University of Calgary, and b)
investigation of stormwater re-use in the southeast Calgary golf course from Inverness storm
pond from a water quality perspective. The preliminary results from the stormwater re-use
potential for golf course irrigation have indicated that: a) stormwater ponds not only be used for
runoff storage and settling but also as a storage reservoir to irrigate adjoining parks and golf
courses, and b) stormwater withdrawal from the storm ponds should be from as close to the
surface as possible and in the early morning hours to mitigate the movement of micro-

organisms to the park and golf course (ALIDP, 2009).

e A few projects associated with the Leadership in Energy and Environmental Design (LEED), have
proposed to incorporate water re-use technologies in the Calgary Region. These include: the
Vento Residential Building adjacent to the Bridgeland-Memorial LRT station, and the new City of
Calgary Water Centre (25th Avenue SE and Spiller Road). Both these projects plan on re-using
stormwater for toilet flushing and irrigation. The stormwater re-use options for these projects

are summarized below.
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0 The City of Calgary Water Centre plans to collect rainwater from the main roof and the
green roof, treat the stormwater in on-site bio-retention ponds, and store in an

underground cistern to be used for future irrigation needs.

0 The Vento Residential Building plans to collect rainwater from the roof and 78% of the

parking spaces and store in the rainwater re-use tank.

If there is more rainwater than the recycled rainwater tank can hold, stormwater will
overflow into the stormwater retention tank and then will be discharged to the City’s
storm system at a controlled flow rate. If there is too little water to meet the building
needs, the recycled rainwater tank signals a valve that draws potable water from the

municipal system.

Overall, the above initiatives and technologies that are being tested around the Calgary Region have to
pass through the regulatory framework, repair and maintenance hassles, design guidelines, feasibility,
cold climate adaptability, and sustainability issues in further detail. In order to incorporate these
stormwater re-use options and technologies into new developments; national, provincial and municipal
governments should take rigorous initiatives in consultation/collaboration with various stakeholders
(developers, consultants, vendors, academic institutions) and come up with regulatory guidance

documents. Without regulatory policies, these water conservation strategies may be premature.

RECYCLING OF WASTEWATER

Recycled water consists of tertiary treated wastewater for use as irrigation supply and other non-
potable uses. Recycling of wastewater as an alternative non-potable water source affects (reduces)

water consumption. Further information on recycling of wastewater is provided in Appendix E.

Recycling of wastewater is utilized in a number of areas in North America. Issues that drive the use of

recycled wastewater include:

e Water scarcity
e Desire to ease pressure on a water treatment facility,
e Reduce discharge of wastewater into sensitive receiving streams,

e Environmental protection (aquifer recharge or building of wetlands).



M.D. of Foothills No. 31 Water, Wastewater and Stormwater Servicing
Highway 2A Area Structure Plan

Water recycling will further reduce potable water consumption. There is potential for moving forward
with water conservation involving piping systems carrying recycled wastewater for non-potable
commercial/industrial and irrigation use. These systems are referred to as “purple pipe” systems.
Purple pipe use is commonly used in California for recycled water. Water recycling for non-potable
household use has not been implemented in Alberta, but there is potential for working with regulatory
authorities towards approval to pilot a “purple pipe” community, using tertiary treated wastewater for

non-potable household use and irrigation purposes.

Challenges to implementing recycled wastewater for non-potable consumption include:

1. Costs of infrastructure,

2. Concerns of potential cross-contamination to the potable water supply.

AENV currently permits wastewater irrigation in the Province of Alberta. A summary of the

requirements is listed below:

e Minimum required treatment is primary treatment with at least 7 months storage or secondary
treatment without storage.

e Permitted May 1 to Sept 30 each year.

e 15 m buffer required between other lands and irrigated parcel.

e Setback of 30 m from seasonal watercourses, roads, railways, water wells.

e 60 m setback between irrigated lands and occupied dwellings.

e 30 m setback from surface water bodies.

The setback requirements listed above would be extremely difficult to achieve and onerous to enforce in

an urban environment.

AENV has indicated that effluent irrigation within the flood plain or flood fringe would require the same

treatment standard as required for direct discharge into the Highwood River.

In Alberta, recycled water is also used industrially for cooling water and process water. This has
potential for the Highway 2A industrial/commercial corridor. Saddlebrook has indicated that they will

have no use for a non-potable water supply.

The use of recycled wastewater for any other use is not yet permitted in Alberta. Some of the other

North American jurisdictions that do permit recycling of wastewater are discussed below.
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California Recycled Water Requirements and Uses

In the State of California recycling of wastewater is legislated under California Title 22 Code of

Regulations. Recycled wastewater is also known as recycled water and is defined as follows:

Recycled water is tertiary treated water produced from a three-stage treatment of municipal
wastewater. Recycled water is allowable for full-body human contact but not for direct human

consumption.

Title 22 dictates approved treatment technologies, filtration requirements, disinfection requirements

and uses. The following quality parameters are required for tertiary treated recycled water:

e Less than 0.5 NTU for turbidity with less than 0.2 NTU for turbidity 5% of the time (for
membrane filtration).

e 5 og removal of F-specific bacteriophage MS2.

e Total coliforms shall be less than 2.2/100ml for the 7 day median with further restriction on

maximum coliform counts.

Permitted uses for tertiary treated recycled water include:

e Flushing of toilets and urinals;

e Fire fighting;

e Industrial process water that may come into contact with workers;
e Decorative fountains;

e Commercial laundries;

e Artificial snowmaking;

e Commercial car washes;

e Aquifer injection for groundwater recharge and to minimize saltwater intrusion.

Secondary treated recycled water is permitted for uses that include concrete mixing, soil compaction,

street cleaning, dust control and other uses.
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Treated wastewater for non-potable uses is crucial in a semi-arid area such as California. The quantity of
recycled water used for landscape irrigation in California increased from 40,000 acre-feet per year in
1987 to 111,000 acre-feet per year in 2002. Current estimates indicate that the use of recycled water is

increasing by 15% per year in the United States.

British Columbia Recycled Water Uses

The Province of British Columbia has policies in place for the use of recycled wastewater for non-potable
purposes. Permitted uses include agricultural irrigation use, park irrigation use (including golf courses,
snowmaking, fire fighting, and toilet flushing). Secondary treatment of the effluent is required prior to it
being permitted for use. Continuous monitoring of the treated effluent quality is required. In Victoria,
British Columbia, recycled water will be used for toilet flushing and lawn irrigation in two experimental
communities currently under construction. This effluent will be treated to tertiary standards with an

MBR system with nutrient removal and UV disinfection to achieve less than 2.2 cfu/100 ml.

SUMMARY

Municipalities are recognizing that raw water for development is a limiting resource. Conservation
measures (including reclaimed water through purple pipe systems) could increase the number of units

that may be serviced with the limited availability of raw water.





