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EMERALD CREEK SUBDIVISION
REVISED STORMWATER MANAGEMENT REPORT

1.0 Introduction

In response to the comments received from the City of Ottawa and Rideau Valley Conservation
Authority regarding the June 2004 stormwater management (SWM) report submission and
subsequent revisions to the draft plan, the following revised SWM report is submitted.

It should also be noted that since the initial submission of this report, the City of Ottawa has
completed the Shield’s Creek Subwatershed Study (June 2004) which supersedes the 2002
Greely/Shield’s Creek report by Stantec. As such, some of the 'Interim Drainage Guidelines’
presented in the 2002 report have been revised. These revisions are based on a detailed
review and analysis of the hydrologic, hydrogeologic, and geomorphic processes within the
subwatershed. Specifically, the erosion control targets no longer include the requirement to
restrict postdevelopment peak flow rates to 50% of the predevelopment peak rate. This criteria
was replaced by erosion control targets that the report indicates, “... will be provided through
runoff volume control as part of the infiltration targets and MOE guidelines (2003).” This revised
criteria has a significant impact on the stormwater management approach and design for the
Emerald Creek Subdivision as presented herein.

1.1 OVERVIEW AND OBJECTIVES

This revised stormwater management (SWM) report is prepared in support of the subdivision
application to construct eighty-nine (89) lots designated for residential occupancy. The
development property is located west of Albion Road and north of Mitch Owens Road in the City
of Ottawa and occupies a total area of 68 hectares. The site is relatively flat with an average
slope of less than 0.5% from north to south. Drainage flows overland into the Spratt Municipal
Drain (MD), located on the southwest corner of the site. Agricultural ditches exist within some
areas adjacent to the MD, which aid in increasing the efficiency of drainage in these local areas.
The site is currently undeveloped and is generally covered with tall grasses, shrubs and small
trees along the southern edge, while a section in the north consists of woodland.

The proposal is to develop an area of 68 ha into rural estate iots of at least 0.75 acres each.
The lots will maintain much of the existing topography with grading restricted to areas in the
vicinity of the houses and streets. The remaining area, which represents a significant portion of
the property, is to remain as open space with existing land use maintained. Recreational
pathways are proposed through a portion of these open spaces.

The proposed drainage network will utilize roadside ditches as well as grassed channels to
convey stormwater from the property towards the municipal drain. A section of the Spratt MD
that was abandoned during the recent MD realignment is proposed as the cutlet from the site.

scl wilaclive\§0400 134\ designireporirpt_june23-05_maf_swm_subd.doc 1 . 1
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1.2 BACKGROUND INFORMATION
Several sources have been used in the preparation of this document.
e Shield’s Creek Subwatershed Study - City of Ottawa, June 2004.

o Conditions for Draft Approval: Emerald Creek Estate Subdivision — City of Ottawa, April
2004.

s Comments — Emerald Creek Estates Plan of Subdivision — Rideau Valley Conservation
Authority, April 2004.

o Shield’s Creek Subwatershed Study — City of Ottawa, Revised Draft — February 2004.

e Stormwater Management Planning and Design Manual, Ministry of the Environment,
March 2003.

o Greely/Shield’s Creek Stormwater and Drainage Study — Stantec, October 2002,

o Terrain Analysis and Hydrogeological Study: Proposed Emerald Creek Estates
Subdivision — J.D. Paterson & Associates Limited, January 2002.

e  MTO Drainage Manual, Ministry of Transportation of Ontario, 1997.

o  South Urban Community Master Drainage Plan — Gore & Storrie, June 1992.

sel wiaclive\50460144\designireporivpt_june23-05_maf_swm_sub4.doc 1 2
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2.0

Stormwater Management Criteria and Objectives

Stormwater management criteria were established in the Conditions for Draft Approval by the
City of Ottawa as well as through communications with the Rideau Valley Conservation
Authority.

in reviewing the June 2004 Shield’s Creek report from the City of Ottawa, the stormwater
management control targets are presented as follows:

Quantity Control - Post to predevelopment peak flow attenuation for the 2 to 100 year
design storm events inclusive

Quality Control - Normal Level of Protection (MOE 2003)

Erosion Control - Generally to be provided through runcff volume control as part of
infiltration targets and MOE guidelines

SWM criteria were also provided in the draft plan conditions and the 2004 City of Ottawa design
guidelines, as well as through consultation with the Rideau Valley Conservation Authority. The
criteria obtained from these sources were in agreement with those from the revised Shield's
Creek report, and are presented below. Excerpts from the draft plan conditions are provided in
Appendix F.

Therefore, stormwater management criteria as they pertain to this proposal are outlined as
follows:

Water quantity control such that peak post development release rates are maintained at
or below predevelopment rates during the 2yr, 5 yr, 10 yr, 25 yr, and 100 yr events

Water quality control to the Spratt Municipal Drain for ‘Normal’ level of protection
In-stream erosion control through volume control and/or infiltrative measures

Stormwater management measures shall not negatively affect groundwater levels,
infiltrative capacities or basaflows within Mosquito Creek

Account for any external drainage area impacts to the proposed drainage system
Driveway culveris to be sized to convey the 10 year storm as per City of Ottawa design
guidelines, except where conveying external drainage area, then to be sized for the 25

year storm

Provide adequate major system conveyance (100 year) via ditches, swales and roads
through the site without flooding private property

scl wABCHVENS04001 Ad\designireporivpt_june23-05_maf_swin_subd.dsc 2.1
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3.0 Existing Conditions

3.1 TOPOGRAPHY AND SURFACE DRAINAGE

The site generally drains southwest to the Spratt Municipal Drain at a grade of 0.5%.
Stormwater originating from within the property flows via sheet flow to the Spratt MD before
entering Mosquito Creek. Drainage from external areas enters the site at two primary locations:

o Approximately 120 hectares crosses Albion Road through a CSP and enters the site
from the east

e Approximately 102 hectares drains through the north of the site as provided in Drawings
SD-1 *Off-Site Storm Drainage Plan” and SD-2 “Storm Drainage Plan”

The design of grassed channels through the site will account for the conveyance of runoff from
these exiernal drainage areas. The hydrologic parameters provided in Appendix B agree with
those found in the 2002 mode! and the Appendix 6 “Hydrologic Parameters” from the 2002
report.

3.2 SOILS AND HYDROLOGIC PARAMETERS

Soil information from the appended geotechnical report by Paterson Group Inc. indicates that
generally, the surficial conditions consist of topsoil over a sandy soil. A silty clay layer was
found beneath the sandy soil at an average depth of over 1.0 metre. The sandy soils
experience high permeability rates and according to MTO Design Chart 1,08, correspond fo
Hydrologic Soil Group B in the Natural Resources Conservation Service (NRCS, previously
SCS) Curve Number {CN) method for abstractions. The land use most closely associated with
the existing site is a combination of meadow and woads. In MTO Design Chart 1.09, meadow
and woods with soil group B correspond to CN values of 58 and 60, respectively. According to
calculations provided in Appendix E, this corresponds to a modified curve number CN* of 59.
This value also correlates well with the CN* value of 60 used in the Stantec 2002 report.
Therefore, for consistency with the hydrologic modeling, the CN* value of 60 was used in the
NASHYD subroutine in the SWMHYMO model for existing conditions.

The time to peak (Tp) parametar was calculated using the Uplands M2ihed. Given an average
slope and land cover, a nomograph indicating average velocity of runoff can be used. This

velocity is used to calculate a time of concentration (Tc) using the iength of the flow path. Tc
was then converted to time to peak (Tp) by the following standard equation:

Tp = 0.60xTc

As in the 2002 Stantec Reporti, the 3-hr Chicago distribution design storm was used. Appendix
B provides calculations for the derivation of the various hydrologic parameters.

sol wihactivelgd400144\designireportipt_june23-05_maf_swm_subd.doc 3 1
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3.3 PREDEVELOPMENT HYDROLOGIC MODELLING

A SWMHYMO hydrologic model was used to generate the hydrographs for the 2yr, 5yr, 10yr,
25yr and 100yr design storm events. Predevelopment peak flows, that represent the target flow
to be met under postdevelopment conditions, are presented in Table 3.1. Figure 3.1 displays
the timing and shape of the predevelopment runoff hydrographs during the 100 yr event.
Predevelopment modeling input/output files are presented in Appendix C.

Table 3.1: Predevelopment Peak Flows and Target Postdevelopment Flows
Area D' Peak Flows for Design Storm Event (m*/s)
2 year 5 year 10 year 25 year 100 year
A1 0.24 0.45 0.61 0.84 1.24
A2 0.38 0.69 0.94 1.30 1.92
A3 0.02 0.04 0.06 0.08 0.12
A4 0.06 0.11 0.15 0.21 0.31
A5 0.02 0.04 0.05 0.07 1.75
AB 0.02 0.04 0.06 0.08 0.13
C°mbi"§feag"ter"a' 0.72 1.32 1.80 2.47 3.66
Site 0.27 0.51 0.69 0.96 1.42
Combined Overali 0.98 1.80 2.48 3.38 5.01

Peak Flow?

1. Area|Ds referenced above are provided on attached drawings SD-1 and SD-2

2. Nole that the combined peak flow is not necessarily the sum of the local peak flows due to the different times at which peaks are occurring

sc wihactive\804001 44 designreportrpt_june23-05_maf_swm_subd.doc
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4.0 Stormwater Management Design

41 PROPOSED CONDITIONS

The proposal for the site involves the development of the existing property to include 89
buildings designated for residential occupancy. Lot level and conveyance controls have been
imposed, including:

¢ Reduced lot grading (0.5%-existing conditions} and limited disturbance to existing
condition, to promote reduced velocities through sheetflow and increased depression
storage (initial abstraction)

¢ Use of flat (<2%) grassed swales and channels to promote filtration, infiltration and
nutrient uptake

¢ Grassed channel/swale storage to reduce peak flows and velocities, and to promote
TSS removal (settling) and infiltration

The proposed drainage network allows for any runoff from impervious surfaces to flow either
across pervious surfaces directly (as in the case of rooftop or driveway runoff) or to flow into the
roadside ditching (roadway runoff) prior to discharge into the flat swales where additional
filtration and infiltration will occur.

The areas have been remodeled to reflect the tributary areas shown on the enclosed storm
drainage plans (as opposed to frying to match the areas from the 2002 Greely report, which was
the approach in the initial report). Since the overall development has an impervious percentage
less than 20%, the developed area was modeled by subdividing it info two areas representing
the pervious (NASHYD) and impervious (STANDHYD) portions. An equivalent area at 25%
imperviousness was modeled using the STANDHYD subroutine with 8% directly connected
imperviousness. The remainder was modeled using the NASHYD subroutine with existing
condition parameters. This method is consistent with that presented in the 2002 Greely report.

On-site culverts have been sized to convey the 10 year storm, while culverts tributary to external
areas have been sized to the 25 year storm. Major system cenvavance viz ditches, swales and
the roadway to be sized for the 100 year storm. Design calculations provided in Appendix E.

4.2  WATER QUANTITY CONTROL

Postdevelopment peak flows were calculated using the SWMHYMO model. The external areas
were modeled using a NASHYD command while the site was divided into an urban saction
{modeled using the STANDHYD command) and a rural section (modeled using the NASHYD
command). The resuiting postdevelopment peak flows are presented in Table 4.2, and
input/output modeling files are presented in Appendix D.

scl wilactive'$0400 144\ designireportpt_june23-05_maf_swm_subd.doc 4 1
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Table 4.2: Postdevelopment Peak Flows
) Peak Flows for Design Storm Event (m%/s)
Condition
2 year 5 year 10 year 25 year 100 year
Combined External 0.72 1.32 1.80 2.47 3.66
Area
Site - Urban 0.19 0.29 0.38 0.53 0.88
Site - Rural 0.19 0.36 0.49 0.68 1.01
Combined Internal

Area (Routed) 0.26 0.50 0.69 0.96 1.43
Combined Overall 0.97 1.82 2.49 3.42 5.06

Peak Fiow

1. Note that the combined peak flow is not necessarily the sum of the local peak flows due fo the different times at which peaks arg occurring

Since the 68 ha area has an overall imperviousness of 7%, as presented in Appendix B, the
area was subdivided info two areas: a 19.9 ha urban area with 25% imperviousness; and a 48.1
ha rural area with 0% imperviousness (19.9 ha x 25% + 48.1 ha x 0% = 68.0 ha x 7%). The
effect of channel routing (to represent storage and friction losses in ditches and culverts) further
decreases the peak flow from within the development. The combined length of ditches and
channels exceeds 5000m within the development. In order to maintain the conservative nature
of the analysis, routing was limited to a 1400m section of roadside ditch (0.5% slope) and a
475m section of channel (3m bottom, 0.36% slope).

The results indicate that the postdevelopment peak flow rate from the site is generally lower and
occurs at a similar time as the predevelopment peak. Consequently, the overall downstream
peak flow is either unaffected or only slightly different depending on the rainfall event with a
maximum increase of less than 1% during the 100 yr event. This result is considered
acceptable given the relative accuracy of the modeling software, and the conservative
parameter assumptions used. In addition, the effect of storage upstream of culverts during
larger storm events wili further act to attenuate peak flows. Therefore, for all practical design
purposes, the peak release rates are considered unchanged from predevelopment conditions.
This suggests that a stormwater detention pond will not be required in order to meet quantity
control targets. Table 4.3 and presents a comparison of the predevelopment and
postdevelopment peak flow rates and demonstrates that quantity controls are not required.

s¢l whaclive\60400144\designirepartirpl, june23-05_imaf_swm_sub4.dog
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Table 4.3: Comparison of Predevelopment and Postdevelopment Peak Flows.
Peak Flows for Design Storm Event (m®/s)
Condition
2 year 5 year 10 year 25 year 100 year
Postdevelopment 0.26 0.50 0.69 0.96 1.43
Internal
Predevelopment 0.27 0.51 0.69 0.96 1.42
Internal
Increase (Decrease) (G.01) (0.01) {0.00} (0.00) 0.01
Postdevelopment 0.97 1.82 2.49 3.42 5.06
Qverall
Predevelopment 0.98 1.80 2.46 3.38 5.01
Overall
Increase (Decrease) (0.01) 0.02 0.03 0.04 0.05

4.3 WATER QUALITY CONTROL

The water quality control criteria for the development requires 70% total suspended solids (TSS)
removal prior to discharge to the Spratt MD. The design of grassed channels at shallow grades
will allow for the deposition of suspended solids prior to reaching the outlet. Since the
imperviousness of the development is approximately 7%, it is expected that the TSS loading will
be low. According to Table 6.03 of the 2003 MOE Stormwater Management Planning and
Design Manual (SWMPDM) entitled “Annual Sediment Loadings”, which provides a relationship
between annual solids loading and catchment imperviousness, a development with 35%
imperviousness will produce 770 kg/ha of annual solids. Table 6.03 does not provide annual
loading data for catchments with imperviousness less than 35%, however when plotted, the
relationship between imperviousness and mass of loading is linear. If extrapolated, the values
indicate that no loading is expected from an area with imperviousness of 7%. Therefore, given
the low-density rural estate nature of the propesad land use, it is expeciad that the amount of
solids released to the drain will be negligible.

Nonethelass, lot level and convayanca ¢ontrols are to ba implementzd for the proposed
development to mitigate any sediment loadings that do occur. These measures will promote
infiliration through shallow lot grades and depression storage, and filiration through overland
flow and grassed swales. Wherever possible, grading has been kept as per existing conditions
s0 as not to disturb the surficial soil infiltrative capacity as well as to maintain the existing
vegetation and overland flow routes.

scl wihaclive\g40014Mdesignireportirpt_june23-05_mafl_swm_sub4.doc 4 . 3
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As recommended in section 4.5.4 of the MOE SWPDM, reduced lot grading can be
implemented as a stormwater management practice for water quality where soil percolation
rates are greater than 15mm/hr. From the geotechnical reports (see Appendix A), average
percolation rates are in the range of 30-60 mm/hr (as converied from T-times). This indicates
that the existing soils have sufficient capacity to promote suitable infiltration rates.

While low annual sediment loadings are expected, the percent removal of TSS and other
pollutants is difficult to directly quantify for the proposed quality control measures.
Notwithstanding, the proposed treatment train approach incorporates several design features
known to improve the quality of runoff discharging from the site, and is considered to satisfy the
MOE Normal Level treatment requirement.

4.4 WATER-BALANCE

A water-balance was prepared in order to quantify any reduced infiltration due to the change in
land-use and increase in imperviousness, and is provided in Appendix B. For the purpose of
the water-balance calcuiations, the site was broken down into two areas. One 41.8 ha area
which would remain as forest growth (assumes 20% of lot area remains forested on average)
and one 26.2 ha area which would be converted from forest/brush to urban lawns and road
ROW). This calculation indicated that annual infiltration would be reduced by 14mm resulting in
an annual deficit of 3,800 m®. In order to augment infiltration, infiltration trenches beneath
roadside ditches are proposed as provided in Figure 4.1. These trenches will capture runoff
from ditches and infiltrate small volumes of water during frequent events, as outlined in the
detailed calculations.

4.5 IN-STREAM EROSION CONTROL

As indicated in the infroduction, the ‘2yr post = 50% of the 2yr pre’ criteria which was intended
to control erosion, was removed from the final subwatershed study. Instead, a provision for
erosion control via infiltration measures was proposed which eliminates the requirement for
stormwater detention if infiltration rates can be shown to match predevelopment rates, as
presented in Section 4.4 above.

The MOE presents several methods to promote infiltration and thereby decrease peak runoff
and total runoff volume during storm events. Of those methods presented in Table 4.1 of the
MOE SWMPDM, the Emerald Creek deveiopment wiil include reduced lot grading, grassed
swales and infiitration trenches to promote infilfration. As indicated in the geotechnical reports,
the surficial sandy soils experience high infiltration rates and are suitable for infilirative SWM
practices as demonstrated in Section 4.3.

scl whactive\eD40014d\designireportirpt_june23-05_maf_swm_subd.doc 4 4
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The proposed development is low at an overall impervicusness of 7% (see Appendix B). Runoff
from all of the impervious areas will flow over grassed areas, either overland in the case of
house and driveway runoff, or through grassed ditches and swales from road runoff. Itis
assumed that infiltration is unaffected by the house and driveway areas, since runoff is given
ample opportunity to infiltrate prior to reaching the conveyance system. Also, any decreased
infiltration from the roadways will be offset by the introduction of infiltration trenches, grassed
ditches and swales throughout the development. Therefore, since postdevelopment infiltration
rates will closely match predevelopment rates, no in-line stormwater detention (pond} for
erosion control is required for this development. This removes the hydraulic implications of an
in-line facility to potential future flows from upstream lands.

4.6 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

Erosion prevention during construction is to be achieved through the installation and monitoring
of erosion control practices. Silt fences are proposed at locations where overland flow will pass
through construction areas en route to the Spratt Municipal Drain. Straw bale barriers are to be
installed in roadside ditches throughout the construction site as shown on the Erosion Control
plan. All erosion control practices are to be monitored throughout construction, especially after
significant rainfall events (>13mm). Note 7 on drawing EC1 instructs the contractor to monitor
and clean all erosion contro! structures as written in the contract.

scl whactiva\6040014\designireporlvpt_june23-05_maf_swm_sub4.dec 4 5
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5.0

Conclusions and Recommendations

Based on the preceding report, the following conclusions can be drawn:

Quantity control criteria of postdevelopment peak flows less than predevelopment peak
flows have been satisfied for the 2yr to 100yr storm events inclusive

Quality.control can be provided through lot level (reduced grading) and conveyance
(grass&i swale) controls, in combination with the infiltration trench design. Since
anticipated annual sediment loading levels are low due to the low-density, rural estate
nature of the proposed development

Erosion control for the Spratt Municipal Drain has been provided through the
implementation of infiliration measures including reduced lot grading, grassed ditches
and shallow swales, and infiltration trenches prior to discharge to the drain

Erosion and sediment control measures will be implemented and monitored throughout
construction to protect the Spratt Municipal Drain from migration of sediment-laden
runoff

All of which is respectfully submitted,

STANTEC CONSULTING LTD.

Prepared by: Reviewed by:

D.F. EADIE
100047129

Matthew Ford, B.A.Sc. David F. Eadie, P. Eng.
E.L.T., Urban Land Water Resources Engineer
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JOHN D. PATERSON AND. . . Terrain Analysis and Hydrogeclogical Studj{
ASSOCIATES LIMITED Proposed Emerald Creek Estates Resldential Subdivision

Consulting Engineers ' Mitch Owen at Albion Roads
Ottawa North Bay City of Ottawa, Ontarlo

1.0 INTRODUCTION

1.1 Terms of Reference

As requested by Mr. Steve Pichette, with Stantec Consulting, on behalf ofthe owners,
this firm was commissioned to conduct a Terrain Analysis and Hydrogeological Study
for the land identified as the proposed Emerald Creek Estates residential subdivision
on Mitch Owens at Albion Roads, City of Ottawa, Ontario (refer to Figure 1)..

1.2 Background
The proposed development is seen to consist of 89 residential lots in combination
with a nine hole golf course. The proposed lot sizes average 0.3 hectares, with an

average lot density of 2.8 hectares, when incorporating the green space associated
with the golf course.

The purpose of tﬁis study has béen to specifically determine the hydr'og'eo-log_iéal

conditions under the proposed residential lots as shown on Drawing No. G8329-01, .-

as they relate to water supply and private sewage disposal. Specifically, the intent

- . ofthis report Is to determine whether or not a potable water supply exists under the
site, and to determine if the" proposed residential development will have . an
acceptable and minimal impact on groundwater resources of the site and the
- neighbouring properties. -

‘Reoorr’: GBRRIG.



" JOHN-D. PATERSON-AND : Terrain Analysis and Hydrogeological Study
ASSOCIATES LIMITED Proposed Emerald Creek Estates Rasidential Subdivision

Consuiting Engineers Mitch Owen at Alblon Roads
Ottawa North Bay City of Ottawa, Ontarlo

2.0

2.1

2.2

METHOD OF STUDY

Terrain Analysis

Sixteen (16) test holes were put down using hand auger methods, to provide a
thorough delineation of the stratigraphic profile across the property on September 17,

2001, The soll prof iles in each test ho[e were recorded by a technologist from this

firm.

Test hole locations wers selected (where access permitted) by John D. Paterson and
Associates personnel. The sail profiles observed in the test holes, including the
depth to the groundwater table, were recorded in detall in the fisld. The subsurface
conditions observed at the test hole locations are shown on the Test Hole Location
Plan, in Appendix 4, and on the Sail Proﬂle and Test Data sheets, in Appendtx 1 of
this report

Representative samples of thé sails were recovered from the test holes. All samples
were classified texturally in the field. and sealed in proper containers for further
perusal in our laboratory. The depths at which the grab samples were recovered from
the test holes are shown as “G" on the Soil Profile and Test Data sheets.

" Test Wei!s

Three (3) test wells (TW 1 to TW 3).were drilled by Capital Water Supply Ltd. of -

Stittsville, Ontario, and the drilling and grouting operations were supervised by this

firm. The wells were spread out across the property, in order to determine aquifer -
differences across the entire site. In situ pump testing was carried out on each test-

well, and water samples from the wells were also preserved for chernical analyses,

O Testwel TW 1 was completed on August 30, 2001, A six-hour pump test,
WIth recovery measurements was conducted onTW 1on Sep’tember? 2001.

o Test well TW 2 was completed on August 30, 2001 A six-hour pump test,
- with F“CD\'C‘T\/ measurameants was conductedon TW 2 c.j Seone'ﬂbe. g, 2001.

RS Test well TW 3 was completed on August 31, 2001. A s:x«hour pump ‘test,
with recovery measurements was conducted onTW2on September 5, 2001

Report: G8328-01 . . _ . . .
Jenuary 10,2002 - : IR g : _ "Pags 2




JOHN-D. PATERSGN.AND . . . Terrain Analysis and Hydrogeological Study
ASSOCIATES LIMITED . Proposed Emerald Creek Estates Residential Subdivision

Consulting Engineers. ' ' Mitch Owen at Albion Roads
Oftawa _North Bay . City of Ottawa, Ontario

2.3

| In addition to the field testing component of thisstudy, pubiished MOE Water Welf
- Records were reviewed to assess the general aquifer characteristics of the area. The

specific details and results of the testing program are discussed in more detail later
in this report. ' o

Laboratory Testing -
Three (3) samples of the representative in situ soils were selected for grain size

analysss in our laboratory. The results of the testing are provided on the Grain Size
Distribution sheets in Appendix 3. ‘ S

Based on the results of this testing (sanﬁp!e grading), the soils aré estimated {o have
the following percolation rates:

O Sand with silt from HA 1 - G2: - T =10 to 20 min/em.

0 Sand with silt from HA'5 - G4: . T =10 to 20 min/cm.
o Poorly graded Sand from HA 8 - G6; S T =10 to 20 min/cm.

Three (3) water samples were recovered from each of the three (3) test wells during
the pump testing program at 3 hours of pumping and 6 hours of pumnping,
respectively, and were preserved for chemical analyses. The analyses were
conducted by Accutest Labaratories, of Nepean, Ontario. The groundwater test

. Fesults are presented in Appendix 3, and are discussed under Section 4.3,

All soil samples MII be stored in our laboeratory for a périod of three months after
issuance of this report. Theywill then be discarded unless we are directed otherwise.




JOHND, PATERSON AND : Tefrain -Analysis and Hydrogeological Study
CASSOCIATES LIMITED . Proposed Emerald Creek Estatas Residential Subdiviscijon

. . : “Mitch Owan at Albion Reads
g&ﬁultmg E”g'ﬁiﬁfsay _ City of Ottawa, Ontario

3.0

3.1

3.2

GEOLOGY.

The fo[lowmg sectlons describe the regmna! and site-specific geoiogy of the study
area(s).

Bedrock Geoloqgy

Published mapping shows the study area is underiain by dolomite and'!imestoné of
the Oxford Formation. The primary source of water supp!y is expected to lie within.
this format[on :

Surficial Geology

The surficial geology of each of the parcels was mapped by putting down a series of
test holes. The test hole locations and profiles are presented graphically on Drawing.
No. G8329-1, and the details of the soil profile ateach test hole location are provided
on the Soil Profile and Test Data sheets in Appendix 1. -

n general, the surficial soil conditions consist primarily of topsoil over silty sand,

followed by silty clay in approximately half of the test holes. The layer of silty
clay/clayey- silt was encountered at AH 1 through AH 7, and AH 15. Reference
should be made to the Soll Profile and Test Data sheets in Appendix 1 for the details
of the Soil F’rof le at each test hole location.

At the time of the fieldwork, the groundwater level encountered tanged from 0.3 to.
1.6 m, with an average of 0.8 m. ltis expected that the seasonal high groundwater
levels will be considerably higher. Stormwater management practices will tend have
a stabilizing effect on the long-term groundwater levels. '

- Report: G8329-01
January 162002 -
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"JOHN'D: PATERSON.AND Terrain Analysis and Hydrogeological Study
ASSOCIATES LIMITED i Proposed Emerald Creek Estates Residential Subdivision

Consulting Engineers Mitch Owen at Alblon Roads
Ottawa North Bay - City of Ottawa, Ontario

4.0

41

4.2

- PHYSICAL HYDROGEGLOGY'

The following sections describe the results of the regiona} and local hydrogeological
analysis conducted in this study. : : '

Regional Hydrogeology -

The available MOE Water Well records were reviewed within the vicinity of the sites.
The primary source of water supply -consists of the limestone / dolomits and
sandstone beds of the Oxford Formation. Well vields are generally considered to be
moderate in the area . (suitable for residential development), and no significant
indication of any quantitative or qualitative problems were noted in our review.

. TestWells

" Three (3) test wells were drilled, on the subject site, by Capital Water Supp[y-Ltd. of
~ Stittsville, Ontario. The wells were drilled by means of an air rotary drill. A copy of

the drillers Well Record for each of the test wélls has been provided in Appendix 2.

The details of the well construction.for each of the test wells (from the'WeI! Records)
are summarized in Table 1, below. In each of the wells drilled as part of this study,
steel casing was installed and grouted to a minimum depth of 9.8 m.

Each test well was pumped at constant rates, varying from 0.53 to 1.20 litres/sec for

a period of 6 hours. Limited drawdown was observed in each well; the maximum
drawdown ranged between 0.17 and 4.93. m, after 6 hours. In situ turbidity testing
was conducted at the well head using a field turbidimeter. "When the pump was

“stopped, the water level returned to the near static level almost immediately in each
- of the test wells. - oo :
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Depth of Overburden: (m) B 7.6 13.7 - 146
Depth of Well (m) : 22.9 . 38.1 ' 42.7 .
Depth of Casing (m) : . 9.8 15.5 16.5
Depth to Aquifers (m) S 180 .36 41.1
- 189 , '

Static Water Level (m) : 1.8 4.4 ) 8.3
Recorded Pumping Rate _

(1GPM) 30 . 15 20

A_quifer Analysis

‘The foliowang sections discuss the resuits of the physical and bactenologlcal and

chemlcat analysis completed on the aquer

Physical Analysi_s

A six hour constant discharge aqun‘er test was completed on each of the test wells.
During pumping, drawdown measurements were recorded, and our observations in
this regard are summarized in Appendix 2. Subsequent to the completion of
pumping, the recovery was recorded and determined fo be essentially immediate.

The-dramfdown data obtained during each of the pump tests was analy‘séd _uéing the

. Cooper énd Jacob Drawdown method (Using Aquifer Test software). The rasulis of

those analyses are provided in Appendix 2 and in Table 2. The resulis yielded

transmissivities in the range of 4.94 x 10" m?min to 543 x 10 m%min, which .
- demonstrate that the aquifer produses arabundant water suoply, mors than capabls

of servicing single family homes. Water samples were taken at the halfway peintand

the cdmplstion of the pump test, and were sumaeque'}ﬂy submitted to Accutes‘c

Laboratorles for chemical testing.

Report: G8329-01

January 16, 2002 o oo : o . ‘ ' F-’agv 6
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Pumping Rate (lirés/sec) |~ 144120 | 12 0.53-1.14
DepthofWellm) . |- 9 81 | a7
Static Water Level (m L . 18 44 _83
Available Drawdown (m) 21.1 33.9 ‘ 36.4
Maximurn Drawdown () 0.2 .. 15 | 49
% Available Drawdown" 0.9 - _ 4.4 | 135
Transmissivity (w/min) | 4.94%10% | 680 <102 5.43x 103

Groundwater Geochemistry

Water samples were taken at the three hour and six hour mark of each of the aquifer

tests (pump tests). The samples were submitted-to Acctitest Laboratories Limited for
bacteriological and - chemical analyses. The laboratory reports -are found in
Appendix 3, and are summarized befow. The analytical results are summarized in
Tables 3 and 4 and compared to the MOE limits and targets.

The water quality m the test wells is generally satisfactory, and all health-related
parameters are met. inthe sambie from TW 3, high sodium levels were delineated.
These elevated levels are above the MOE Water Quality Objective (20 mg/L.) but
below the ODW objective (200 mg/L} and are aesthetic parameters. These levels of
sodium are treatable using reverse asmosis units. In any event, these levels should
be flagged in the subdivision agreement, as a warning td peonle on salt rastricted

et

diets. The groundwater in this area is considered to be hard. The TD$ for the

- sample taken from TW 1 is above the ODWO (MOE Ontario Drinking Water

Objective) of 500 mg/L, which is also where the water is.hardést. These are all

PR S
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remove the hardness from the water.
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Iron concentrations in TW 1'and TW 3 exceeded the MOE Water Quality Objectives
(0.3 mg/L). This is an aesthetic related parameter and can be treated with a standard
commercial .water softener. The 'same is true for-the elevated manganese
'concentration‘ in TW 3. '

Elevated turbidity levels were encountered in the laboratory samples from the test
wells. As amatter of routine, the turbidity was measured for each sample in the field
using a portable fleld turbidimeter. All- of the field turbldity resu!ts were within
acceptable limits by the end of the pump tests. -

Report: G8329-01. C cL . L
Janwary 10, 2002 - S _ . ‘Pags &
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i %%%?gﬁ 7
e

‘ : 20 (200)
Flucride ) 0.16 0.2 0.3 036 035 | 0.36 24
Ammonia 0.08 0.08 0.1 - | 004 0.07 0.09 -
 Nitrite ' nd nd nd | nd |" nd nd 1
Nitrate _nd _nd nd nd | nd | nd . 10 -
. Turbidity (NTU) ' . ) B - .
Laberatory 23 | 25 19 .| - 07 S >»100 7| 40 | 1
% Fleld - 0.7 0.48 2.85 0.97° 83.8 234
~ _Field Sup. Pumping _ 1 T 0.97
1 E. Coli 0 0 0 0 <10 0 ‘ 0
. Total Coliform . - 0 0 a 0 C <10 o - 5
'Faecal Coliform: - 0 0 0 Q- <0 | o <2
E Faecal 0 0 0 -0 o 0 0
Streptococous
i Heterotrophic Plate 20 0.1 "2 1 -1 _. 0 500
“Count : -
! Nofe: All parameters are in mg/L. unless otherwise indicated.
Bacteria counts are in counts per 100 mi..
ND means below rmathod dstsstion limit. : ' e :
g At sodium concentrations in excess of 20 mg/L, the Medical Officer of Health should be nofified
‘as It pertafns to people on sodium-reduced diets. )
<10 - Due to elevated Jevels of sediment in this sample, the volume was diluted fo 1 0mL and the
) count was 0cis/10m! + hoiyevar the concontredinn *r 100 ml. must pa documented a3 <70.
i Highlighted concenirations exceed the recommendsd guide(ines. ' ]
" The flald turbidity measured of the completion of ihe six hour poriion of the purap tests wars *
: - aoove the objsctive dus fo inadequate development of the wells. As such, the pumping of the
§ . welts was continued to further monitor turbidity at the well head, and pumping was ferminated
when the measured turbidity met the MOE ODWO of 1, o C

Flom et SrmmA A .
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ARG %’my
-
Saa S

Conductvity | 721 | 702 367 366 | 435 | 429

NV
(43/cm)
Colour {TCUY 5
' Hardness 80 - 100
Alkalinity 500
Total Dissolved - 500
Solids . ; - ‘
pH ' 7.77 7.8 7.79 777 . 784 7.94 6.510 8.5
Chloride 72 g | 8 | 7 | 19 17 250
Sulphate 1 76 | 75 | 18 18| 8 | 31 500
Calcium ' 76 - 74 | 36 36 {37 38 NN
Magnesium 3 | 37 20 21 21 20 N
Potassium 3 3 4 4 5 . 5 NNV
TKN | _ods 016 | -0.11 0.11% 0.13 0.18 NAV
Dissolved Organic |. 1.1 1 12. | 12 0.6 nd 5
Carbon : ) _
L e
ron ’%g’%ﬁé“ﬂ nﬁnaa% 0.3 022 |[Bisaglaiings 0.3
Manganese | 0.02 0.02 004 | 003 [Eoer 0.03 0.05
- Hydrogen E nd- ‘| nd nd "nd 0.03 ™ -0.01 © 0.08
Sulphide i B . : .
Phenos |- nd | 'nd | nd | nd | nd nd '~ 0.002"
Tannin & Lignin nd nd | nd nd nd 04 NAV
| Note: All parametars are in mg/L uniess oiherwise indicatad.
- nd - Parareter cohcentration net deteciad (i.e. below t u"e Meff*ad Defecﬁcn L Jm:f)
N/‘/ No specified MOE concenrfafzon gurdelme
‘Report: G8328-07
- January 10, 2002 Page 10
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5.0

5.1

52

DEVELOPMENT RECOMMENDATIONS

The following sections outline the recommendations for development which have

~ been formulated from the data collected in this investigation. B

Site Development

Based on the results of our investigation, this site is considered to he suitable for the
development of the lots as described in the introduction of this report. The on-site
sewage disposal can be handled with partially or fully-raised Class 4 septic systems,
as per Part 8 of the Ontario Building Code, and an adequate water supply can be

. obtained with private wells. -

Lot Development Plans

One objective of the hydrogeological study is to enhance development and minimize
the effects of sewage systems on the surrounding environment, This is achieved
through prevention of accumulation of surface water, by ensuring proper construction
of water supply and sewage systems, and by coordinating the overall positioning of
the services to maximize separations. A minimum separation of 15 m (18 m for fully-
raised systems) is required between a-well and sewage system, whether they are
servicing a single lot, or are on neighbouring lots. . -

Drawing No., G8329-01 shows the proposed lot development plan for the,-_site. The

‘purpose of this drawing is to show that g typical home and services will fit onto thé

proposed lot, and can meet all pertinent regulations without causing environmental

. constraints. The. house shown in this drawing covers .a.plan area of. 120 m? , .

assuming a two-storey 240 m? (2600 %) home, with = garage of 50 m?, and is.
serviced by a sewage system with the capacity of 3000 L/day. In.actuality, the daily
sewage flows will likely be’significantly lower than this figure. _ S

Bdon mamd S0 o T r g
‘ LI .

AT E Daving o restict placemient of (e nome on eacl lot. While

~ the position of the home may change, the relative position of the home, sewage

system and wall should ba meiniained. In'all casss, tha separation criteria for the

immediate and neighbouring lots should be followed.

[ P YT S ey
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5.3 Sewage Svsfem Impact

The tile beds which will serve the proposéed: subdivisions have the potential of
increasing the nitrate levels in the underlying aquifers (which are now at “non-
detected” levels), The potential for contamination of the aquifer can be reduced by
. ensuring that the tile beds are correctly sized and positioned on the proposed lots.

In our analysis, it Is important to look at the overall development for this site, in that

the residential portion of the study only represents approximately one-third of the

overall area, Although the typical lot size is of the order of 0.3 hectares, the overall

land-use density is actually of the order of 2.8 hectares perlot, when the greenspace
. and pond areas are mcorporated in the calculation. -

- Typically, runoff coefficients of the order of 0.2 exist for,developments' of this nature;
However, it is our understanding that the majority of runoff will be directed towards the
ponds that will exist on the property. Also, with the significant green-space areas that -
exist on this site, the overall runoff would aotually be reduced significanlly, to  ~ ~
'apprommate!y 0. 15 :

Itis our understanding that as part of the proposed .development, the runoff from
precipitation will remain on site, with stormwater managément being provided by the
series of ponds. This would mean that all of the runoff wouid be available for
_infiltration. In our analysis, we assume that 50 % of the runoff reaches the lakes. As
such;, the combined runoff and evoraporation / evapotranspiration should not exceed
550 mm per year, leaving a surplus water for infiltration of approximately 360 mm per
year. This would equate to an infiltration coefficient of 0.4 for this site. '

Raport: G8329-07 - . S . A .
© January 10; 2002 - - ‘ . : . ' - Fage 1
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5.4

A Mass Balance Model has been used to d.etermine'the cumulative nitrate impact

* using recharge from infiltration 'only, With the permeable soils and the presence of

the series of lakes, groundwater flushing will oceur, which will lead to further dilution
of the nitrates, however, this is not accounted for in our analysis. -

Based on the results of our analysis, the prpposéd residential developmentwill result
in a long term nitrate concentration of 4.4 mg/l, which is below the Ontario Drinking
Water Objectives of 10 mg/l.’

Sewage System Design

Sewage system's'must be designed accordihg to Part 8 of the Ontario Building Code.
The regulations state that 0.9 m of suitable soii above an unacceptable layer

 (bedrock) and 0.9 m of suitable soil above the high water table are required below

absorption frenches. - -

A large 4 bedroom luxury residence may producé up to 3000 L/day of sewage
effluent, although generally, design sewage flows will be less than 2500 L/iday.
Partially orfully raised leaching beds are recommended in this subdivision, due to the
high water levels that occur in the spring months. - '

. s . : ° !
An imported soil with a percolation time (T) of between 6 and 8 min/om will be -

required for raised tile bed and mantie construction. The Lot Development Plan
illustrates the septic areas based on a typical tile field (based on 3000 L/day)for the
general soil conditions in. the area. The.area designated for a spare bed is also
indicated. The sewage system should be placed down slope from.any hearby wells,
where possible. B : L ' -

Well Desi.gn,

Drilled wells, completed in the béd rock aquifer; should. be used forthe water supply

in this development. The wells should be drilied by.a licénsed well driller experienced
intha studv =rea, A minimus wsl! yield 27 0.28 ltres/sac it rocommendsd for an

~average residence. Figtire 2 (Appen_dix. 4) shows the recommended well design.

A rotafy drill has béén, proven to provide satisfactory water supply results in the test”

- wells. Drilling should continue down into the bedrock 80 that the casing is seated

firmly info the bedrock. The space between the casing and hole should be'cement

. grouted ysing a method recommended by the MOE (Appendix 4),

Fanarfe (3837504
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~ After allowing the cement to set (24 hours:fof quick-set cement, 72 hours for regulér
cement), drilling should continue at & 150 mm diameter until the ‘necessary water

yield is [ntercepted The well should be developed by surging or pumplng until the
water is clear.

The well should be completed with a submersible pump, pitless adaptor and well cap.
The casing should project for approximately 0.30 m above the final lot grade..The

grading around the well casing should be slightly etevated 1o direct surface runoff
away from the well. :

6.0 CONCLUSIONS

A terrain analysis and hydrogeclogical investigation were completed on a property

- Identified as the proposed Emerald Creek Estates Subdivision, located at Mitch
Owens at Albion Roads, in the City of Ottawa, Ontario. "The long term site
development calls for 89 residential lots. The proposed development cons;sts of {ot
sizes averag!ng 0.3 hectares.

The terrain consists primarily of topsoﬂ and silty-sand over silty clay within the

subdivision. Sewage systems with partially or fully raised leaching beds are suitable
for this development.

The water supply was confirmed with the drilling of three (3) test wells. The yields
obtained have more than the required capacities to provide a water-supply for a
typical residences. The water was determined to meet'the health related Ontario
Drinking Water Objectives, and some easily treated assthetic parameters (hardness,
-sodium, TDS) were slightly elevated in some wells. These aesthetic problems can
be reduced naoticeably if the water supply s freated W1th a water softener.

 Feport 6832907 . — T
Januery 10, 2002 . a I ' ) : . Page 14
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In summary, itis our opinion that this site is suitable for development as a residential
subdivision at the proposed density. The hydrogeological recommendations of this
report; if followed, will ensure that the. development takes place in ari effective
manner, with a minimal impact on the environment, : :

JOHN D. PATERSON AND ASSOGIATES LIMITED

Stepﬁen'd.-Walker, P. Eng.- |

Report Distribution:

Mr. Steve Pichette, Stantec Consulting (2 copies)
Mr, Bob Pearce, Fotenn Consultants (3 copies)
John D, Paterson and Assaciates Limited (1 copy)
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M FILE NO. )
- G8329
1ARKS ' . HOLE NO
iGS BY Hand Auger _ ' DATE 17 SEP Q1 ' ~ HA 1
, N i SAMPLE ., | Pen. Resist. Blows/0.3m. | o5
. SOIL DESCRIPTION o : Df;f“ E‘(-;‘;’ & 50 mm Dia. Cone | B
Zlw ' o S
& w | O i S8 N R
E & B{xglEx G Water Content % | W®
. e i = = vvater Lonten 0 =
5 72| 8|25 =5
__IND SURFACE ¥ o= 5 ‘20 40 60 80 ©
brown to black silty '
TOPSOIL ) : Gl 1
________________ 0.27
*"flgrade, brown SAND
silt '
..'by 0.6m depth
G| 2
. .l
_______________ 1.05
SILTY CLAY, trace
.G 8
"z 40, B0 BO 100




| JOHN-D.. PATERSON-& ASSOGIATES LTD.
Consulting Engineers: .
28 Concourse Gate, Nepean, Ont. K2E 7T7

SOIL PROFILE. & TEST DATA

Hydrogeological Study and Terrain Analysis-
Emerald Creek Estates, Albion Road
Ottawa, Ontario

TUM FILE NO.
G8329
MARKS : + | HolE No. '
RINGS BY Hand Auger _ : DATE 17 SEP OT° ‘ HA 2
. | - SAMPLE || Pen. Resist. B]o'w‘sm.sr'n 0B
SOIL DESCRIPTION 2 DEPTH| ELEV, & 50 mmDia. Cone | BE
o Jor %W (m) {m) : : ED
- = 1 O
£y | o W38 — R
21 F | E \8 g:_ O Water Content % E%
lOUND SURFACE @ < | E|=° ol 20 40 60 - 80 o
irk brown to black silty
nd TOPSOIL
__________________ 0.21.
arly graded, brown
WND with silt
_________________ 0.97]-
rd 1‘-
sy SILTY CLAY

d-of i-’cnd Augea Hols

20 40 80 80 130
Shear Strength {kPa)
A Undisturbad A Ramouldad
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~ les BY Hand Auger . PATE 17 SEP 01 _ : HA 3
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L
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%
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] N X
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__________________ 0.54/
“
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'///f
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1
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| . %5
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m FILE NO.
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: S . uiH
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k brown to black silty ' ‘
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________________ 0.14 28
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1..-

st Hand Auger Hole

. /... .
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e
A, "\

?\
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KTUM FILE NO.
: G38329
:MARKS
. ' : . HOLE NO.
JRINGS BY Hand Auger paTe 17 SEP 01 - HA 6
_ E | SAMPLE i Pen. Resist. Blows/0.3m | o2
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i < | el & i e : Sz
SRR INE: - % |55
&1 x| EI~3|E O Water Content % | M@
AR =3
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e e e - — o Q‘.JJ
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grey by 0.7m depth
]

e v w o m wm mm ome e o A

ey SILTY CLAY ..

S S S S SN S SSSSS T L L L T L S T T
™ EEEE;\“\\\\\\\\\- I S I
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.
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M EILE No.
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SOIL PROFILE & TEST DATA
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SYMBOLS AND TERMS

SOIL DESCRIPTION

Behavioural properies, such as structure and strength, take-precedence over particle gradation in -
describing soils. Terminology-describing soil structure are as follows: '

Desiccated . - having visible signs of weathering by oxidation .of clay
' minerals, shrifikage cracks, etc.

Fissured .- - having cracks, and hence a blocky structurs. _

Varved - composed of regular alternating layers of silt and clay.
Stratlfied - . composed of alternating layers of different soil types, a.g. silt

' and sand or silt and clay. '

Well-Graded- - having wide range in grain sizes and substantial amourits of _
: o all intermediate particle sizes (see Grain Size Distribution).
Uniformiy-Graded - predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the strength of coheslonless soils Is the relative denslty, usually
inferred from the resuilts of the Standard Penetration Test (SPT) °N' value, The SPT N value is the
.number of blows of'a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon
sampler 300 mm Into.the soit after an Initial penetration of 150 mm.

Relative Density % -

Relative Density o N’ Value

Very Loose ' <4 . - <15
Loose 410 : 15-35
Cornpact 10-30 _ 35-65
Dense : - 30-80 65-85

Very Dense: - >50 . . >85

v, which Is based
on the undisturbed undrained shear. strength as measured by in situ or laboratory vare tests,
. " penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests,

The standard tarmmology to describe the sirength of cohesive solis is the consisteroy

=200

Consistency - . ‘Undralned She=- Steazth (P2) . it
Very Soit. <iz <2
Soft 12.95 o4
Firm 25-50 4-8
© Stiff 50-100 8-{5
Very Stiif -100-200 " 15-30
" Hard >80



SYMBOLS AND TERMS (continued).

SOIL DESCRIPTION (continued)

Cohesive soils can also classfiied according to-their "sensitivity*. The sensitivity Is the ratio between
the undusturbed undralned shear strength and the remoulded undramed shear strength of the soll.

- Terminology used for describing soll strata based upon texture, or the proportion of Individual -particle
sizes present Is provided on the Textural Soil Classification Chart at the. end of thls information-
package.

ROCK DESCRIPTION

The structural description of the bedrock mass is based on the Rock Quality Destgnation (RQD).

The RQD classification is based on a madified core recovery percentage In which all pleces of sound
core over 100 mm long are counted as recovery. The smaller pleces are considered to be a result of
closely-spaced discontinuities (resulting from shearing, jolnting, faulting, -or weathering) in-the rock
mass and are not counted. RQD Is 1dealiy determined from NXL size core. However, it can be used
-on smaller core sizes, such as. BX, if the bulk of the fractures caused by drilling stresses {called
"mechanical breaks") are easlly distinguishable from the narmal in-situ fractures.

RQAD % ROCK QUALITY
80-100 Excellent, intact, very sound
75-80 Good, massive, moderately jointed or sound. -
50-75 Fair, blocky and seamy, fractured
2580 Paar, shattered and very seamy or blocky, severely fractured
0-25 . * Very poor, ‘crushed, very severely fractured
SAMPLE TYPES
53 - . Split spocn sampie {cbtained in COﬂ]UFCuGl" whh iha per"orr'n. 1Q of L.
. Standard Penatration Test (SPT)) :
™ - . Thinwall tube or Shelby tube
PS8 - - Pistonsampls ...
AU - Auger sample or ”oulk-sample .
WS - - Washsample
BC - _"ﬁoc:rc cora samp{e (Core it size AXT, BXEL, e‘cc) Rock ¢core Sa’T‘PIGS are

obtamed w1th the use of standard diamond dnlﬁng blts )




SYMBOLS AND TERMS (continued)"

GRAIN SIZE DISTRIBUTION .

MC% - Natural moisture content or water coritent of sarnple, %
LL - Liquid Hmit, % {water content above which soil behaves-as a liquid)
PL “ Plastic fimit, % (water content above which soil behaves plastically)
Pl - Plasticity index, % (difference between LL and PL)
Dot - Grain size at which xx% of the soil, by welght, is of ﬁner'grain sizes
These grain size descriptions are not used below 0.075 mm graln size
D10 - Grain size at which 10% of the solf Is finer (effective grain size)
Deo - Grain size at which 80% of the soil is finer. .
Ce - Concavity coefficient = - '(D'BO)2 / (D10 x D&0)
. Cu - Uniformity coefiiclent = D80 /D10
Cc and Cu are used to assess the grading of sarids and gravels:
Well-graded gravels'’have: . 1 <Ce<3 and Cus> 4
Well-graded .sands have: 1<Cc<8 and Cu>86

Sand and gravals not meeting the above requirements are poody-graded or uniformly-graded.
Ce and.Cu are not appiicable for the description of sails with mare than 10% silt-and clay
(more than 10% finer than 0.075 mm or the #200 sieve}

'CONSOLIDATION TEST
P, - Present effective overburden pressure at sample depth
p'. - Preconsolidation pressure of (maximum past pressure on) sample
Cer - Recompression Index (in eifect at pressures below p'.} ‘
Cc - Compresston index (in effect at pressures above p'.)
OCRatio . Overconsolidation ratia = p', / p', .
Void Ratio . Initial sample vold fatio = - volume of volds // volume of solids
Wa - Initlal water content {a* start of consolidation tesh) o

PERMEABILITY TEST

k '

Coefficiant of permeabllity or hydradtic conductivity is a measure of the ability -

" of waler 9 flow through the sample. The value of 'k Is measured at a-

speclfied unit weight for (remoulded) cohesionless soil samples, because its
valueé will vary with the unit weight or density. of the sample during the test.

L



SYMBOLS AND TERMS (confinued)
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Appendix B
SWM Parameters, Calculations and
Water-BaEance



Design Charts

Design Chart 1.08:_ Hydrologic Soil Groups

- Based an Surficial Geology Maps

Map ' Soil Type or Texture Hydrologic
Ref.No. ' ) " Soil Group
(Tentative) -

Ground Moraine -

1a - 1"Usually sandy till, stony, varying depth, Usually B (shallow); .
. (Most widespread type in Shield). ‘ may he A or AB
1b _ | Clayey ill, varying depth. BC-C
' End or Interlobate Moraine. _
28 Sand & stones, deep. (May be rough fopbgraphy), ' A .
2b - | Band & stones capped by fill, deep. A-C depending on .
_ ’ . type of till,
2c Sand & stones, deep. (Smoother topography). A
Kames & Eskers
3a Saﬁd & stones, deep. (May be rough topography). - A .
3b Sand & stones capped by till, deep. A-C depending on
) -1 type of till. '
3c Sand & stones, deep. (Smoother topography). A
Lacustrine '
4a Clay & silt, in lowlands. BC-C
4b Fine sand, in lowlands. AB-B
4c Sand, in lowlands. . AB
4d Sand (deltas & valley trains). A-AB
Cutwash
'5 Sand, some gravel, deep. A
Aeogiian
8 Very fine sand & silt, shallow. (Loess) B P
7 . ‘Bare badrock (normat!ﬁ; negligible arsas). Varies according to

rock type.

Source: . Mrmstry of Natural Resbur_ces - MZNR
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MTO Drainage Management Manual

Design Chart 1.08: Hydrologic Soil Groups (Continued)

-Based on Soil Texture

Sands. Sandy Lbaﬁ and Gravels

- overlying sand, gravel or limestone bedrock, very well drained : A
- ditto, imperfectly drained- o _ T AR
- shallow, overlying Precambrian bedrock or clay subsoil o , - . .B

Medium to Coarse Loams
- oveflying sand, gravel'Grimestone, well drained . . . | -AB

- - shallow, overlying Precambrian bedrock or clay subsoil ' B

Medium Textured Loams

- . shallow, overlying Ii'rﬁ_gast'one bedrock - B

- overlying medium textured subsoil I - BC

Silt Loams,.Some Loams

- with goad internal drainage ' o _ BC

- with slow internal drainage and good exisrnal drainags . c’

Clays, Clay Loams, Siliy Clay Loams

-, with good internal drainage

- with imperfect or pgor’ external drainage

with slow internal drainage and good external drainage

e ten ¥ 2 " - .
':Err-!aﬂ”:‘:‘ P I ks

Sotrce: U.S. Department of Agﬂculturé(l??i) : . ' ' -0

24



Desigri Charts

Design Chart 1.09: Soil/Land Use Curve Numbers .

. , _ i Hydrologic Soil Group --
Land Use Treatment or Practice | Hydrologic Condition®

L ’ A B c D
Fallow - Straight row - 77, 86 - o g4
‘Row crops " Poor 72 a1 I 81
* Good 67 78 8s 89
Contoured Poar 70 79 84 88
Good 65 75 | 82 86
and ierraced Poor 168 74 8 82
" Good | 62 71 718 Bt
Small grain Straight row Poor &5 76 84 88
: Good 63 75 83 87
Contourad Poor 63 - 74 82 85
Good &1 * 73 .81 84
* and terraced Poor | 61 72, 79 g2
Good, £ 70 78 81
ctose-seeﬁed Straight row P.oor T 66 Y 85 B3
legumes® o Goed 58 72 81 85
of Contoured Poor 4 75 83" 85
rotation " Good | 55 89 78 83
imeadow * and terraced Poor 63 737 80 83
* and terraced Geod 51 87 76 -80
Pasture Poor 68 8 86 83
or range -Falr - 43 69 73 84
Cantoured Good 39 61 T4 80
" Poar 47 &7 81 88
. Fair 23 59 <75 83
Gooed 6 35 70 79
Meadow Good 30 58, ke 78
Woads Paor 45 ‘66 7 83
" Fair . 36 60 73 738
Good 25 55 70 7
Farmsteads — © 59 % | e 6
—_ 7 £2 a7. 8s
— T4 84 €0 52

For average anticedent soil mmsture condmon (AMC 1
z C!ose—dnlled or broadcast,

*The nydrologic condmon of cropland is good if 2 good crop rotation practice is used:; it Is poor if one
crop is grown contnuously, )

Source: U.S. Department of Agriculture (1972)
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MTO Drainage Management Manual

Design Chart 1.08: Soi Co'ns-ervati.on Service Curve Numbers (Continued)

' Hydralogic Soil Group
| Land Use orSurface - _ -
A | AB B BC c cD . D
Fallow (special cases 77 g2 |8 s . |91 a3 94
onty) ’ ‘ - ‘
.Crop and cther improved. [66* |70 |74 78 82 84 86
land - _ (62) ©8 | . AMC |
| Pasture & other - T - R - b 0 % |78
_unimproved lapd (38) (51) . 81
Woodlots and forest- . | 50* - |54+ |58 |65 1 74
(30)° 44) o . A 77
Impervious areas (paved) ~ T P I -
Bare bedrock draining directly to stream by surface flow ' 98
Bare bedrock draining indirectly to stream as groundwater (usual case) 70
|| Lakes and wetlands S, _ o " |50
Notes

('l)-l All values are based on AMC ] excethhose marked by (AMC I or ** (mean of AMC lland -
AMG Ill)

" {0  Valuesin brackets are AMC il and are to be used only for spacial cases.

(i)  Tableis not applicable to frozen séi!s_or {o periods in which snowmelt contributes to runoff.

L)

(2R

. 28



These graphs can be used to determine the required sediment removal frequency given the
SWMPE type, storage volume, and imperviousness level of catchment basin,

Figures 6.1 to 6.4 also indicate that increased storage capacity increases the maintenance interval
(ie., less frequent maintenance required). These curves are based on the assumption of 5% loss -
of performiance and should not be used for over-sized facilities. In order to allow users to
‘caloulate the required maintenance frequency for an oversized SWMP, annual suspended solids
loadings in runoff from catchments with different levels of imperviousness and estimated .
sediment density are provided in Table 6.3. '

The values of suspended solids lbadings in Table 6.3 were derived from US Environmental
Protection Agency (EPA) Stormwater Management Model (SWMM) simulation results and are
only intended to be used as estimates for planning purposes. The density of suspended solids was
-based on a review of the literature of stormwater sediment characteristics and recent pond
sediment removal data, The following methodology should be used to calculate the maintenance

frequency if storage for the SWMP is oversized (caloulation can be easily automated in a
spreadsheet format): '

1. Determine théappropriate total éuspended solid (TSS) removal efficiency based on level
of 'protection.requjred for receiving stream (See Table 3.2). -

2. Subtract 5% to obtaiﬁl the target maintenance removal efficiency.
3. Deterfnine the projected TSS removal efficiency based on the storage provided.
4, Calculate the loss in removal pefformauce and loss in storage for each year based on the

removal performance at the start of the year, the suspended solids loading rate, and the -
sediment density, The removal efficiency at the start of the next year will be based on the
resulting available storage volume at the end of the year. These calculations are continued
until the removal efficiency of the facility at the start of the year is equal to the target
maintenance removal efficiency. ' ' '

Table 6.3: Annual Sediment Loadings

Catehment Annual Leading K :}Ve% Density | - Annual Loading
Imperviousness (kg/ha) . | - (kg/m?) {m*/ha)
5% 0 10300 0.6
55% 2300 . 1230 19
70% 3495 1,230 2.8
85% 4,680 1,230 © 38

SWM Planning & Design Manual -6-13 - Operation, Maintenance and Monitoring .
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Emerald Creek Estates Subdivision

IRSC (SCS) Modified Curve Number Calcutation: Existing Conditions

Input Values
Step Subcatchment: 1
1 CN (AMC Ip): 59
2 CN{(AMC ll) = 77
3 100 Year Precipitation, P = 7.7 mm
Q=_(P-1a) . S=({P-1a) -(P-Ila)
P-la)+ 8 Q

Q = rainfall excess or runoff, mm .
8 = potential maximum retention or available storage, mm

CN = 25400 S = 25400 - 254

S+ 254 CN

,N* = modified SCS curve # that better reflects la conditions i in Ontano

Output Values o
Subcatchment: 1

Sy = 7587 mm

SCS Assumption of 028=la= 15.17 mm

A Q= 24,13 mm

Preferred Initial Abstraction, ta = 1.5 mm

5 _ S*'w=| 134,00 mm

6 CN*y = 65.46) . mm
CN*“F 65 Rounded
7 ' CN*= 44 convert
CN*= 581 0.9CNYy,

Explanation of Procedure

.1 Determing CM basad on typical AMC 1l conditions (;ro-ﬂ. our normial spraads
2 Converi CN from AMC Il to AMC 11l conditions {standard SCS tables, as. shc
3 Get precipitation depth P for 100 year storm

4 Using CNy, with la = 0.25, compute Q, w for 100 vaar precipitation

5 For the same Qy, compute $*; using ia=1.5mm {or ctherwise daitermined fi
& Compuie CN¥, using S*

7 Caiculate CN*, using standard SCS conversion tabie

-atel 8/22/2004
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SWM CALCULATIONS AND MODEL PARAMETERS

Method for calculating imparviousness

Total Area Developed €8.0 ha
Total Road Length 2290 m
Total Road Width (w/ shoulder) 7 m
.. Total Road Area 1.60 ha
Average House Area 275 m2
# of houses 89
Total House Area 2.45 ha
Avg Driveway [ength 26 m
Avg Driveway Width 4 m
# of Driveways 89
Driveway Area . 0.93 ha
Total impervious area 5.0 ha
Overall impervious area 7.3%
Area @ 25% impervious . _ 19.9 ha
48.1 ha
SWMHYMO Value File Parameters
STANDHYD Parameters:
Depression storage over pervious areas 6.2 mm

Increased initial abstractlons to account for reduced Iot grading
{4.7mm+1.5mm; MOE SWMPDM 2003 Table 3.2 page 4-109)

Depth of typical lot in an urban area : 0m
. as measured

Depression storage over Imp areas 1.87 mm
2004 City of Ottawa Sewer Guidelines

Length Coefficient for imp areas Cll= 0.31
CLI = Area/(L?)
Area 199000 m2
Length 800 m

NASHYD Parameters:

initial Abstraction T 487 mm
2004 City of Ottawa Sewer Guidelines

Number of Linear Reservoirs 3

2002 Greely Shield's Creek Report '

Water Balance Areas

Number of Lots: 89
Lot area 0.75 ac
0.30 ha
% Urban Lawn per lot 80%
Teotal Urban Lawn area 21.6 ha

imparvious Area

Road Length ' 2290 m

Road ROW 20 m
ROW Area 4.6 ha
Part &1 retaiComerisd Forest &rse w32 ha
Road Widih 7m
Road Area 1.8 ha
Percent Impervious €.1%

Part#2- |Maintained Forest Area 41.3 ha

model using STANDHYD
moedel using NASHYD



Emerald Creek Estates Rural Subdivision

1604-00144
Water Balance and Infiltration Calculations Part #1
Existing Drainage Conditions
238 Topggraphy
The sails are: Average For Stage 310 mmiyr Infiltration Rate {1} FlatLand
508 mmiyr Evapolranspiration Rate {1) ] ] Solls
R
Area with: Average For Stage 26,2 ha % Impervious 0% Caver
Total 262 ha % Impervious 0% Mature Forests
Average For Stage
Pracipiation 871 mmayr (2)
Evapetransplration £06 mmiyr (ET(1-%IMPY)
Infiltration e mmyr (INFIL*(1-%1%P)}
Evaporation {Opan Water) o mméyr (3}
Runoff 55 mmifyr
Precipitation 228,202 mAr 871.0 mmiyr
Tetal Evapotransplration (pre) 132,551 m'hr 505.9 mmiyr

I

S

Tolal Runoff {pra) 14,348 myr

Proposed Drainage Conditions

Surtace Water Reqgima . v Topography
The soils ara: Average For Stage 315 mméyr infitration Rate (1} Flat Land

477 mmjyr Evapatranspiration Rats {1)

ails

TR

Cover
Area with: Average For Stage 26.2 ha % Impervicus 6.1% Urban Lawns/Shallow Rooted Crops
Tolal 262 ha % Imperviaus 6.1% {spinach, beans, beels, carrols)

Average For

Siaga
Pracipitafion 871 mmAT (2}
Evapotranspiration 448 mmyr {ET(1-%IMPY)
Infitration 296 menfyr ({INFIL*{1-2%1MPY}
Evaporafion 0 mmiyr (3}
Runoff 127 mmdyr
. Precipitation 228,202 mhr 871.0 mmiyr
Total Evapotranspication (post) 117,388 mAr 4481 mmAr
Total Infiitration (post) 77,508 mihr 2958 mmiyr
Total Evaporation (post) 0 mhe £.0 mmiyr
Total Runaff {post) 33,287 m°Ar 1271 mmAr
Infiltration Past Development I 77,506 m'iyr 285,8 mmiyr
Total Inflitration Deficit: «3,797 mlyr ~14 mmiyr
Total Runoff Surplus: 18,943 nlyr 72.3 mmbyr
tration mientation
Number of rainfall avents in a fypical year (24 hour interavent ime) 53
Regulred annuat augmentation (mmyyr} 14.5 mmiyr
Raguired slorage dep'h par evant ' . 027 mmiaient
FAaquiret Baa Sloraga par avant Far-] w3
Trench width 1.2 m
Trench depth 0.8 m
porosity 04 m
Cioss-caction arsa fyeids) 0233 m2
23quirag ‘gngih of rencn 137
Lenglh ef trench pravided 130
Total Added Infiltration: 3,367 mYT
TOHAL B aSt D VR IGhHEt IR Ao (Bt 1% Atk FeneT ey 0o TR ]
Total Pre Development Infiltvation 218,645 m'iyr
Fina Runcéf Surplus: . 18,948 m'yr

(1) Infilration and Evapotranspiration rates based on MOE SWMPD Manual (2003}, Table 3,1 Hydrelogic Cycle Camponent Values, proratad te local precipitation
(2} Precipitaticn based on: Canadian Climate Normals 1971-2000 for the Ottawa Alrport (hitp:fwwrw.climate wealheroffica.ec.ge.ca/dimate._normals)

52008
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Emerald Creek Estates Rural Subdivision (1604-00144)

Use this table to make design selections. Tha table to the lef will update automatically,

Water Balance Parameter Estimates - Part #1 INDEX ] .
Pre-Dev't Land Cover 4 1 Urban Lawns/Shallow Rested Crops (spinach, beans, beels, carots)
Post-Dev't Land Caver 1 2 Moderately Rooted Creps (corn and ceresl gralns)
Sita Precipitation 871 mm a Pasture and Shrubs
4 Matura Foresls
Pre-Development Past-Development . {Fre-Cevt Topagraphy q i FlatLand  average slapa <G.6 mvkm 0.3
Toporaphy Flat Land Flat Land Post-Dev't Tapoaraphy 9 2 Ralling Land average slope 2.8 to 3.8 avkm 0.2
Cover i Fastare/Bsn Cuiiivaied 3 HillyLand _average slopa 28 to 47 mkm 0.1
Pre-Dev't Caver 2 E] Culfivated 01
Past.Dev't Cover 1 2 Pasture/Bish 0.18
Water Holding - Evapo- Surplus " Tatal
ProratedData .|  Gapacty gy.‘;rg“g‘c Prodiitalion 1 o spiration | water § ilbation R”“";f initration | SOVl TOROGIAPRY | Soils Factar
{mm) aif Group {mm) {eom) (o) {mm) {m Factor actor o .
'|Pre-Develcpment
gMafum Forasts 0.15 430
Fine Sand o0 A €71 506 365 310 &5 0.85 C.15 .30 0.40 . .
Firig Sandy Loam 50 ] 871 508 363 272 91 0.75 0.15 £.30 0.30 -
Silt Loam 250 ¥ 871 510 361 235 126 - 0.B5 G.18 0.30 0.20
Clay Loam 250 cD 871 810 3614 217 145 0.50 0.15 0.30 0.15 How thi: fa work
Clay 2C0 D 871 509 362 183 183 0.55 (.15 030 -0.10
Post Developtment Determine the cover, topo, and soils faclars, ascording to
LUrban Lawns/Shallow Rooled Crops (spinach, beans, baels, carrots) 0.10 .30 . : MOE methad, cutiined in draft SWMPD Manual {2003},
Fine Sand ) A T AT7 354 318 78 0.80 0.10 .30 0.40 Sum to datermina infilkation faclor,
Fine Sandy Loam 75 B 74 486 385 269 118 0.70 a.10 .30 0.30 ... hoply infitration factor Yo surplus watar {P - ET)
) Silt Loam . 125 [s] 71 437 374 225 150 0.80 g.10 030 0.20 Resulling value goes to Infiltration.
I_C_Ia! Loam 102 cD 871 492 arg 208 171 0.55 3.10 ©30 - 0.15 Rermalning to runoff,
Clay 75 D 871 486 385 192 < 192 0.50 .10 0.30 0.10
Scuree: *Table 3.1: Hydrologic Cycle Component Values®, Stormwater Managemen! Planming and Design Manual, MOE, 2003
Watar Holding . B Evapo-
Basetine Data Capacity gyﬁrglcglc Predipitation transpiration Runotf Infiltration
' _{mmnn) oll Group {mem) (i) sEr | - (mm % RO {mm) %infiL -
Urban Lawns/Shaliow Rootad Crops (spinach, beans, beets, carrols)
Fina Sand 50 A 940 518 54.6% 43 S.5% FYE) 22.4% .
IS Fina Sandy Leam 5 8 840 - 825 65.5% 87 3.8% 228 24.3%
: Siit Loam 125 c . 940 538 57.0% 222 23.6% 132 18.4%
Ciay Loam 100 [ei7] 240 £31 96.5% 245 26,1% 154 FAT.4%
Clay 75 £} 840 525 52.6% z70 28.7% 145 15.4%
Moderately Rootad Crops {eorn and cersal grains)
Fine Sand 75 A 40 525 85.9% 125 3.3% 291 31.0%
: Fine Sandy Loam 150 B 40 829 57.3% 160 37.9% 241 25.6%
Silt Loam 200 [o} 40 543 57.8% 183 21.2% 159 212%
""" Clay Loam 200 CD 340 543 57.8% 218 232% 178 18.0%
Cla: 150 D 949 538 57.3% 241 256% 80 17.0%
: Pasiure and Shrubs
fine Sand 100 A 840 531 55.5% 102 0.5% 307 32 7%
fine Sandy Loam 150 B 840 &35 57.2% 340 14.9% 281 27.8%
Siit Loam . i 250 [ 840 546 531% 177 18.8% 217 3.4%
ClayLoam 250 CD 940 546 63.1% 97 21.0% 197 21.0%
Clay . 200 D 940 543 67.8% 218 23.2% 179 16.0%
(Malura Forasts
Fine Sand 100 A 840 546 55.1% 79 8.4% 315 33.5%
Fine Szady Loam 15C 5 940 548 41 S33% 118 12.8% 274 28.1%
Silt Loam 25¢ [w] 9490 550 53.5% 156 16.8% 234 24.9%
Clay Leam 250 co 940 §50 58.5% 176 18.7% 215 228%
Clay 200 %) 240 549 £8.4%% 196 20.9% 196 20.5%
5/5/2005
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Emerald Creek Estates Rura! Subdivision

1604-00144
Water Balance and Infiltration Calculations Part #2
Existing Drainage Gonditions _
. 236 Topography
The soils are: Average For Stage 329 mmiyr Infiitration Rate (1) Fiat Land
506 mm/fyr Evapotranspiration Rate (1) Soi
-lArea with: Average For Stage 41.8 ha % lmpervious 0%
Total 41.8 ha % Impervious 0% Mature Farests
. Average For Staga
. ~APrecipitation 871 mmiyr (2)
Evapotranspiration 506 mrm/fye {(ET*(1-%IMPY)
.Infiftration 329 mmfyr (INFIL*(1-%IMP))
Evaporation {Cpen Water) 1] mmfyr (3)
Runoff 37 mmfyr
Precipitation 364,078 mfyr 871.0 mmir
211,475 mfyr 505.9 mmiyr
et rem.ﬁ@l:: : Yieid i,
St 0.0 mmfyr
Total Runoff (pre) 15,260 mfyr 36.5 mm/fyr
Eroposed Drainage Conditions
Surface Water Regimea : Tepography
The suils are; Average For Stage 329 mm/yr Infiltration Rate (1) Flat Land
: 506 mm/yr Evapotranspiration Rate (1) '
. Gover
_[Area with: Average For Stage 41.8 ha % Impervious 0% pature Forests
Total 418 ha % Impervious 0%
Avarage For
Stage -
" recipitation 871 mmiyr (2)
Zvapotranspiration 508 mméyr {ET"(1-%IMPY)
Infifration ) 329 mm/fyr {INFIL*{1-%IMPY)
Evaporation 0 mm/fyr (3)
* Runoff 37 " mmiyr
Precigitation 364,078 myr 871.0 mm/fyr
Totat Evagotransplration {past) 211,475 mYyr £05.8 mm/fyr
rotal Infidration (post) 137,343 m'fyr 328.6 mmiyr .
Total Evaparation (post) 0 m¥%yr 0.0 mm/fyr
Total Runcif {post) 15,280 myr 36.5 mmiyr
nfiliration Post Development is 137,243 milyr 32B.5 mmivr
 Total Infiltration Deficit: o miyr B mimiyr
Total Runoff Surplus: . ) o milyr 0.0 mmiyr
(1) Infitration and Evapotranspiration rates based on MOE SWMPD Manual (2003), Table 3.1 Hydrologic Cycle Compenent Values, prorated to focal precipitation
2) Precipitation based on: Canadian Climale Normals 1974-2000 for the Otfawa Ab’port.(http.%eww.c.'.'mafe.weathéroﬁ"ms.ec.gc. ca/climate_ncrmals)

52005
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Emerald Creek Estates Rural Subdivision {1604-00144) -

Use this table to make design selections. The fable to the lefl

Water Balance Parameter Estimates « Part #2 INDEX
Pre-Dev't Land Cover 4 1
Post-Dev't Land Cover 4 2
Site Precipitation 871 mm 34
Pra-Devalopment Post-Development . Pre-Dev't Topography 1 1
Toporaphy Elat Land Flat Land Post-Dev't Topagraphy 1 2
Cover Woodland Woodland ; 3
Pre-Dev't Cover 2 1
Post-Cev't Cover 2 2
. Water Holding \ Evapo- Surplus " Total ;
Pro-rated Data Capacity gyﬁrg;ﬂc Precipitation transpiration Waler Infill-ation Runoff Infiltration '(::o\.;er Tc%ﬁ;%:ifhy Soils Factor
{mm} o P fmm) {mm) {mm} {mm) {mmm) Facior actor
Pre-Development
Maturs Foresls | ) .20 020
Fine Sand 100 A 87 506 365 329 kY4 0.90 0.20 0.30 0.40
Fine Sandy Loam 150 B 871 508 363 291 73 Q.80 0.20 0.30 0.30
Silt Loam 250 [ a7t 510 361 253 108 0.70 0.20 0.30 0.20
Clay Loam 250 [+]) a71 510 I 235 126 0.85 0.20 0.30 0.15 How this fable warks
Clay 200 5] 871 508 362 217 145 (.50 0.20 0.30 0.10
Past Developrant : Determine the caver, tepo, and solls factors, according to
Mafurg Forests . 0.20 0.30 WMOE mathed, cutlined in draft SWMPD Manual {2003).
Fine Sand- - .50 . A . 871 506 365 329 37 0.80 0.20 0.30 0.40 Sum to determina infiltration factor.
Fine Sandy Loam 75 . B 371 508 C_3B3 291 73 0.80 0.20 9.30 0.30 Apply Infiltration factor to surpius water (P - ET)
Slit Loam 125 c 371 510 351 253 08 0.7¢ 0.20 30 0.20 Resulling value goes to infiltratien.
Ciay Loam, 100 [o]s] 871 510 361 235 25 0.65 0.20 .30 0,18 Rermatning to runcff.
Clay - 75 D 871 509 362 217 43 0,60 0.20 30 0,10
Sourge: "Table 3.1 Hydralogic Cycle Component Values®, Stormwaler Managemant Planning and Design Manual, MOE, 2003
Water Holding - Evape-
Basslina Data Capacily ;{gﬁrél:ﬂc Precigitation transpiration Runoff Infiltraticn
{mm P {mm) tram) % ET {mm) 8% RO o) thlnfil,
Urban Lawns/Shallow Rooted Crops fspinach, beans, beets, carrots,
Fine Sand &0 A 940 515 £4.3% 145 15.8% 278 2249 -
Fine Sandy Loam 75 B8 240 525 £5.6% 87 19.9% 228 24.3%
Siit Loam 125 o) 940 536 57.0% 222 - 23,65 182 19.4%%
Clay Loam 100 [a15] 940 831 28,5 245 26.1% 164 17.4%
Clay 75 D 840 525 £5,6%% 270 , 28.7% 145 13.4%
Moderately Rooted Crops (corn and cereal grains)
Fine Sand 75 A 240 525 55.8% 125 13.3% 201 31.0%
Fine Sandy Loam 450 B 940 538 67.3% 180 17.0% 241 25.5%
Silt Leam 200 [ 540 543 $7.84% 198 21.2% 199 21.2%
Clay Loam 200 ch 240 843 57.8% 18 . 23.2% 178 16.0%
Clay 150 D 240 539 57.3% 241 25.6% 160 7.0%
Pasture and Shrubs
Fine Sand 100 A 940 531 58,5% 02 10.5% 307 327%
Fine Sandy Loam 150 B 940 538 57.2% 40 14.9% 261 L 27.8%
Siil Loam 250 ] 40 54 58.1% 77 18.8% 217 23.1%
Clay Loam 250 CD 40 4 58.1% 187 21.0% 187 21,0%
Clay 200 [] 40 54 51.8% 218 2 179 19.0%
Mature Forasts i
Fine Sand 100 A 940 546 58.1% 78 3.4% 215 33.5%
Fine Sandy Loam 150 8 940 5438 53.3% 118 12.5% 274 29.1%
Silt Leam 250 o] 940 530 £8.5% 4] 16.6% 234 24.5%
Clay Loamn 250 cD 40 3850 43.5% 76 13.7% 215 22.5%
Clay 200 =} 240 349 55,450 96 - 20.3% 156 8%
5/5/2005

cals may3-05 WaterBial_mafxis



Appendix C |
Predevelopment Modelling



Job # 1604-00144
Praject Emeraid Creek Estates SWM Schematic
Date 23-Jun-05

Predevelopment Schematic

Overall Hydrograph

Generate Hydrograph for Area A1l

Add Hydrographs

Route Hydrograph {open channel)

<IGH



f:\...144pre0.dat) Stantec Consulting Ltd. 604

00C01l> 2 Metric units
: 0002> *#****1\‘fc************************************************************************
0003> *# Project Name: [Emerald Creek] Project Number: [664-00144]
vw0004> *# Date : 06-18-2004
00005 *# Modeller : [MAF]
0006> *# Company : McNeely Engineering Consultants Limited
007> *# License # 1 5695479
U0008> *#*************************‘k‘k***********‘k**‘k************************************
00009> START TZERO={0.01, METQUT=[2], NSTORM=[0], NRUN={0}
7010 *% [} <--storm filename, one per line for NSTORM time
JO0Lle % mmmm e e -
u00l2> *# EXISTING CONDITIONS
00013> .
"3014> *# 2-YEAR IDPF CEICAGO STORM .
J01l5> CHICAGO STORM IJUNITS=[2}, TD=[3](hrs), RTP=[0.333], C8DT=[10] (min),
vOOLE> ICASHcas=[2],
00017> Enter ordinates of IDF curve below, at least seven ponts
018> TIME {(min) Intensity {mm/hxr)
019> (5] [102.80]
0020 [10] [77.10]
00021 [15] [63.30] .
T3022> [30] [39.90]
1023> [60] [24.20]
ui024> [120] f14.30]
00025> . {3601 {6.20]
026> [720] [3.80]
3027 > [1440] [2.00]
20028 -1 -1
300293 HGmcommmun oo | = o e [
"7030> * 5-YEAR IDF CHICAGO STORM
1031i> *CHICAGO STORM IUGNITS=[2], TD={3] (hrs}, RTP=[0.333], C8DT=[30] {min),
,J032> * ICASEcs=[2],
J0033> * Enter ordinates of IDF curve below, at least seven polnts
"10345 * TIME (min) Intensity {mm/hr)
035> * [5] [140.20]
sJ036> * [10] [104.,40]
J0037> * [15] [85.60]
"M038s * {30] [53.90]
1039> * [e0] [32.00}
040 * [120] [18.901
Y004ls> * [360]° [8.40]
042> * [720] [4.80]
10435 % [1440] f2.60]
~J044 s * -1 -1
J0045> H*%-wooommmmeel | = e e e |
v046> * L0-YEAR IDF CHICAGO STORM
047> *CHICAGO STORM IUNITS=[2], TD=[3](hrs), RTE=[0. 333], CSDT=[10] (min},
048 * ICASEcs=[21,
048> * Enter ordinates of IDF curve below, at least seven pointsg
050 * TIME {min) Intensity (mm/hx)
051l * {51 : [1£3.00]
0S2> w {103 {122,501
10053 * [15] [100.40]
NG54 * £30] [63,10]1
058> * i60] [37.10}
056> * fi290] f22.00]
6057 = 13580] [5.90C;
INQE8> * [720] [5.60]
059> # f1447” [3.00]
060> * -1 ~1
J00BL> *Fmmwmcommcomemomenn | == e e e |
N062> * 25-YEAR IDF CHICAGO STORM
063> *CHICAGO STORM IUNITS={2], TD= {31 (hrs), RTP=[0,333}, CSDT={10] {min)
064 * - ICASEcs=[2],
I00&6E> * Enter ordinates of IDF curve below, at least seven points

antec Conguliting Lid. 604 Paga' 0§
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00066
Q00&7>
00068>
00069>
00070>
00071>
00072>
00073>
00G74>
00075>
Co076>
GOGT7>
goc78>
goc79>
g0080>
C0081>
00082>
00083>
000B4>
0085
20086>
00087>
00088>
00089
00080>
00091
000582
00093>
00094>
00085>
00096>
00097=>
00098=>
00099
00100>
00310L1l>
00102=>
00103>
00104
00105
00106>
00107>
00108>
00:109>
001L0>
0011il>
00112>
0G113>
00114
00115>
001l6>
00317 >
00118>
00119=>
Q0120>
0G121i>
00122>
CO0L23»
001245
00125
001lza>
00127
00128>
00128>
00130>

¥ ok % & F A % ¥ F ¥ %

TIME {min} Intensity (mm/hx}
(5] [196.00]
f10] [145.30]
[15] {118.10]
{30] [74.70}
{60) [43.60]
{120] [25.80]
[360] {11.70]
[7201 [6.60]
(1440] [3.50]

-1 -1

* 1O00~-YEAR IDF CHICAGO STORM

*CHICAGO STORM

ok % o4 B B Ok K N o ¥ F R

IUNITS=[2], TD=[3] (hrs), RTP={0.333], C8DT=[10] (min),
ICASEes=[2],
Enter ordinates of IDF curve below, at least seven points

TIME (min) Intensity (mm/hr)
[5] [242.60]
[10] [179.00]
f15] [146.80]
[30] [81.90]
[60] [53.20]
[120% [31.50]
[360] [14.50]
[720] {8.00]
[1440] [4.30]

-1 -1

ICASEdef=[1], read and print values
DEFVAL_FILENAME=[“SHIELDSZ.VAL“]

*# Area Al (see DWQ SD2)

DESIGN NASHYD

*# Area A2
DESIGN NASHYD

*# Area A3
DESIGN NASHYD

*# Area A4
DESIGN NASHYD

L

*# Area AS
DESIGN NASHYD

Y e

& Drsz RE

DESIGN NASHYD

ID=[11, NHYD=["Al"], DT=[5]lmin, AREA=[73.9%] (ha},
DWF=[0] (cms), CN/C=[60], TP=[1.441hrs,
RAINFALL=( , ., , , ]{(mm/hr), END=-1

ID=[2], NHYD=["a2"], DT={5]min, AREA=[120] (ha),
DWF=[0] {cms), CN/C=([60], TP=[1l.54]lhrs,
RAINFATL=[ , , , , ]{mm/hr), END=-1

ID=[3], NHYD=["A3"], DT=[5]min, AREA=[5.61 (ha},
DWF=[0] {(cms), CN/C=[60], TP=[1l,05]hrs,
RAINFALL={ , ' ' ; ] {mm/hr), END=-1

ID=14], NHYD=["24%], DT=[5lmin, AREA=[14.7] {(ha),
DWF=[0] {cms) , CN/C=[60], TP=[1.04]hrs,
RAINFALL=f , , , ; l{mm/hr), EBEND=-1

ID=[5}, NHYD=["A5"], DT={5Jmin, ARHA=({3.5] (ha},
DWr=10] {emg), CN/C=[60], TP={0.63]1hrs,
RAINFALL={ , , , ; l1{wm/hr), END=-1

ID=[6], NHYD=[1006], DT={5.0}min, AREa=[4.1] (ha),
DWF=[0] (cms), CN/C=[&0], TP=[0.63]hr=,
RAINFALL=[ , , , , ]l{mm/hr), END=-1

*§# External Flows Pre-Devealopment

ADD EYD

IDsum=[9], NHYD¥["extpre"], IDs to add=[1 2 3 ¢ 5 &]

SR i R S S S |

Stantaec

Consulting LEd., 604
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00131
~N132s
C 133>
wJ134>
00135=>
~136>
ia137>
VJ138>
30139
£1140>
Falals
Leld2s
0CL43>
pNldds
; 145x
146>
G147
148

149>
150>
J0151x>
In152s
. 153>
..1545
10155
158>

157>
158>
10159>
N160>

161>
L1682
0163>
EARNY: 38

165>
.. L6e6>
0167
NLes>

169>
L L70>
0171>
0172>

SAVE EYD ID=[5], # OF PCYCLES=[1}, ICASEsh=[1]

s | |HYD__COMMENT:["Pre External Flows"]

“¢ site Avea o ToTTomTmmTmmmmmmmmmmmoes

DESIGN NASHYD IB={7], NHYD=["site"], DT=[5]lmin, ARER=[68] (ha),
DWF=[0] (cms)}, CN/C=[60]1, TP=[1.07 hrihrs,

vy RAINFALL=[ , , , , ](mm/hr), END=-1

SAVE HYD ID=[7], # OF PCYCLES=[1], ICASEsh=([1]

e HYD COMMENT=["Pre Site Flows"]

%ED EYD IDsum=[8], NHYD=["sumpre"], IDs to add=[9 7]

SAVE HYD ID=[8], # OF PCYCLES=[1], ZCASEsh=[1]

e ]HYD_COMMENT=["Overa11 Predev Hydrograph']

=
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00005>
J006>
J007>
00008>
00008
J01L0>
3011>
00012>

00013>.

)J01l4s
JOLI5>
00016>
00017
J018>
J0L9s
00020>
00021>
022>
623>
cog24>
00025>
1026>
1027
30028>
10029
030>
031>
J0032>

J0036>
J0037>

038>

039>
J0040>
J0041>
C 042>

043>
o444
}0045>
046>

047>
o048
J0049>
050>

051>
U052
053>
TR54>

055>
wQ56>
0057~
"T058>

055>
~060>
10061>
T Re2>

Q063>
w064
10065>

55888 W W M M H H Y Y M M olele] 999 989 =oss=me=s
3 WWW MMMM H H ¥y MM MM O 0 ) 9 9 9
8585588 WWW MMM HHHEH ¥ MMM © o ## 9 g 9 9 Ver. 4.02
s ww M M H H Y M M 0 o) 9959 9999 July 1999
588588 WWw M M H H Y M M elele} =] 8 sm===azz=
9 g 39 9 f# 3824306
StormWater Management H¥drologic Model 999 999 smscumsnm
*5\‘***********************'k*******‘k*****************************************
hhhkkbhhhhhdhdhhhdhmhhdhhhhhd ks SW:MI—I'YMO_QQ Ver/4_02 AR RS EEE LT R TR ET R
kakkxkd A single event and continuous hydrologic simulation model *h*kkk%
FhEkk Ak based on the principles of HYMO and its successors Fokdk ok kK
ok e 3 OTTHYMO-83 and OTTHYMO-89. kK ke k
*s\'******.*********'k*1\'*******************************************************
*rkkkxk Distributed by: J.F. Sabourin and Associates Inc. Tk ok kR
ek ok Ottawa, Ontario: (613) 727-519% TR R Kk
Rk kA& Gatineau, Quebec: (819) 243-6858 ok ko ok
kR Rk Ak . E-Mail: swmhymo@jfsa.Com Tk bk ko
***’k*****'k‘k'k'k************‘********‘k‘k****************************************
R e R e R R s b L TS USRI AT R ST SRR AT AT AR S
+h++t++ Licensed user: Stantec Consulting Ltd. £04 +Atd bt
e Ottawa SERIAL#:3824305 +HbrE
L e e e R A S I S S SRt A S A SR AT AAT R AR RPATAE A
**************‘k***-k**'k*******************************k*********************
Fok ek % ++++++ PROGRAM ARRAY DIMENSIONS ++++++ Hk ko k&
Fh Rk Ak Maximum value for ID numbers 10 ek ek sk ok
deokokok & ko Max. number of rainfall points: 15000 FhREEK KK
Fohdokkkk Max., number of flow points : 15000 ok ke ke
*************‘k****-Jr*****'k**‘k********************'k‘k'k**#*********************
FhFAA kb kFhhhk kb r iR ® DETAT LED oOuUT PUT LA AR SR F RS ETEEE ]
*********************************************************************‘k***‘k*
* DATE: 2005-05-04 TIME: 10:05:47 RUN COUNTER: 000187 *
. 'k**'k*******************************************************************‘R***
* Input  filename: W:\active\60400144\design\analysis\SWMAPR~1\144pres,da*
* Cutput filename: W:\active\60400144\design\analysis\SWMAPR~1\144pred . .ou*
* Summary filename: W:\active\6040014é\design\analysis\SWMAPR~1\144pre0.su*
* User comments: *
L ' *
* 2: " *
L *
*****************‘k******-‘k********‘k‘k*********k******************************
D0 s 000 m o o e e e
*::-,—:_vt‘k-k***'ﬁ*************e@*****-i—%%*k***********ﬁ*ﬁ****v’:r‘rv‘rv‘r:’c-.'r-'e:{--&:‘tr'ei****&**********:’c1",
*% Project Name: [Emerald Cresek] roject Number: [604-00124
*# Date : 06-18-2004
*# Modellexr : [MAR] - :
*# Company - : McNeely Engineering Consultants Limited
¥ Licens= # i S5£95479
R R R R L L B R R R ARk R R A R AW AR FE XA AR A AR AR AT AT AR TS A R A AR AR A R TR R AR
I 8TiRT | Projec: dir.: Wil zodve\60400144\design\analysis\SWMAPR~1
———————————————————— Rainfall dir.: W:\zctive\6040C¢.44\design\analysis\SWMAPR~1
TZERO =, .00 hrs on 0
METOUT= 2 (output = METRIC)
NREUN = 001
NSTORM= 0

mntec Consulting Led. 604
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00066 D01 0002 m mmm e m s e e e e e e e e M M et G mEm
00067> *# EXISTING CONDITIONS

00068> *# 2-YEAR IDF CHICAGO STORM

00069 —r-rrmm e

00070> | CHICAGO STORM IDY curve parameters: A= 732.951

00071> | Ptotal= 31.86 mm B= 6.199

00072> —--mmmm e C= .810

00073> used in: INTENSITY = A/ {£ 4+ B)*C

00Q74>

00075 Duration of storm = 3.00 hrs

000765 Storm time step = 10.00 min

00077> Time to peak ratio = .33

00078

00079> The CORRELATION coefficient is = ,9999453

00080

00081 > TIME ENTERED COMPUTED

00082 {rmin) {mm/hr} {mm/hr)

00083> 5. 102.80 103.57

00084 14, 77.10 76.81

00085> is. 63.30 61.77

00086 30. 35.90 40.04

00087> 60. 24,20 24 .56

00088 1206. 14.30 14.56

00089 360 6.20 &.14

000S8G> 720 32.60 3.53

00091 14490 2.00 2.02

00092>

00023 TIME RATN [ TIME RATN TIME RAIN TIME RAIN
00094> hrs wmwm/hr hrs  mm/hr hrs wm/hr hrs mm/hr
00095 .17 2.815 1.00 76.805 1.83 5.085 2.67 2.684
00096> .33 3.498 1.17 24.07% 2.00 4 .291 2.83 2.463
00097> .50 4.687 | 1.33 12.364 2.17 . 3.718 3.00 2.279
00088> &7 7.305 } 1.50 8.324 2.33 3.288

000588> .83 18,209 ] 1.67 6.303 2.50 2.953

00100

L R R ettt s b T e e Tt
00102 00L:0003 -~ mmmm s oo s e e e e e e e e e m == —
00103> * 5-YEAR IDF CHICAGC STORM

00104> *CHICAGO STORM IUNITS=[2], TD=[3] (hrs), RTP={0.333}, CSbT=[10] (min),
COLO5> * ICASEce=[2], :

COLGE> * Enter crdinates of IDF curve below, at least seven points
00107> * TIME {(min) Intensity (mm/hr)

00108 * [8] fl20,.20]

00109> * [10] [104.40]

Q0110> * i1s5] [85.60]

0011L> * [3¢6] [53.90]

goll2s * f60] [32.00]

00113 % [120] [18.380]

00114 * [360} fB8.40]

00115> * [720] {4.80]

001l1le> * [1240] [2.60]

00LL 7> -1 -1

001Li8> * L3-YEZAR IDF CHICASO STORM

003119> *CHICAGO STORM IUNITS=[2], TDP=[3}(hrs), RTP=[0.333], CSDT=[10] (min),
00120> * ICASEcs=1[2],

00121 * Enter ordinates of IDF curve below, at least seven points
00122> * TIMEZ {(min) Intensityimn/ahr)

Q0123 * {53 [185.0C]

00124 = f1o0] [122.50]

00125 * f1sl [100.40]

00126> * {z0] [83.101

00127 * £60] [37.10]

00128 * f120] [22.00]

00129> * (350] [2.90]

00130> * [720] [5.60]

Stantac Censulting Ltd. 604 Pags 1
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001331 * [1440] [3.00]
L )132s % . ~1 -1
. J133> * 25-YEAR IDF CHICAGO STORM .
00134> *CHICAGO STORM TUNITS=[2], TD=[3](hrs), RTP=[0.333], CSDT=[10] (min)
00138> * ICASEcs=[2],
;}136> * Enter ordinates of IDF curve below, at least seven points
1137 % TIME {min) Intensity (mn/hr)
00138> * [5] [186.00]
90139> * [10] [145.30]
i 1140 * {15} [11g.10]
1415 = (30] [74.70]
001425 * [e0] f43.60]
00143> * (120} [25.80]
[ 144> + [360] [11.70]
[ 145> * {720] [6.60]
00146> =* [1440] [3.50]
DO147> * -1 -1
; 148> * 100-YEAR IDF CHICAGO STORM
i 149> *CHICAGO STORM TUNITS={2}, TD=[3] {hrs), RTP=[0.3337, CSPT={10] (min) ,
JO150> * ICASEcs=(2],
J0181> * Enter ordinates of IDF curve below, at least seven points
§ 152> * TIME (min) Intensity(mm/hr)
[ 153> % [5] [242.60]}
J01l54> * [ie] [179.00}
)0155> * [15] [146.80]
[ 156> * {30] [91.30]
L 157> % [80] [53.20]
j0158> * [120] [31.50]
13159 * {360] [14.50]
. 160> * [720] [8.00]
[ 161> * [1440] [4.30]
0162> * -1 -1
0163> womomme e . .
| 164> | DEFAULT VALUES | Filename: W:\active\60400144\design\analysis\SWMAPR-1\8H
P 165> —me e ICASEAV = 1 {read and print data)
0166> FileTitle= File comment: { ]
0le7> THE FPOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
| 168> Forton's infiltration equation parameters:
| 169> [Fo= 50.00 mm/hr] [Fc= 7.50 mm/hr] [DCAY= 2.00 /hr] [F= .00 mm]
0170> Parameters for PERVIOUS surfaces in STANDHYD :
0171 [Iaper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
PLl72s Parameters for IMPERVIOUS surfaces in STANDHYD :
L L73> (IAimp=  1.57 mm] [CLI= .31} [MNI= ,013]
V174> Parameters used in NASHYD:
Q175> [Ta= 4.67 mm] [N= 3.00]
B e e e e
77> 00150008 = - mmm o7
UL78> *3# Area Al (see DWG SD2)
0179 —mmem oL
7 180> | DESIGN NASHYD ! Area (ha)= 73,90 Curve Numbsr (CW) =60, 00
81> | 01:A1 DT= 5.00 | Ta {mm)= 4.877 £ ¢f Linazr Zasz.(N)= 2.00
ULBZ> momeo el U.H. Tp(hrs)= 1.440
0183> R
T84 Unit Hyd Qpeak (cms)= 1.960
.85> .
wviBE> DZAX FLOW (zme) = L2433 (1)
0187~ TixE TO PaAX (hrs)= 3.000
“T.88»> RUNOFF VOLUME (mm) = 2.782
.BSx> TOTAL RAINFALL {mm) = 31.88%
v 50= , RUNOFF COEFFICIENT = .118
J1i81>
92> (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
93>
2 e e

Jd85 00t 0005 m s o e T
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Q0196> *# Area A2

Q0197 ~wwmmmmmmm oo o
00198> | DESIGN NASHYD Area (ha)= 120.00 Curve Number (CM)=60.00 :
00199> | 02:a2 DT= 5.00 Ia {mm)=  4.670 # of Linear Res.(N)= 3,00 -
00200> meomemcrrr e cmenae s U.H. Tpihrs}= 1.540

00201>

00202> Unit Hyd Qpeak (cms)= 2.976

00203> i
00204 PEAK FLOW {cms) = . .3768 (1)

00205> TIME TO PEAK- {hrs) = 3.083

00206> RUNOFF VOLUME {m) = 3.762

00207> TOTAL RAINFALL {mm)=  31.860

00208> RUNOFF COEFFICIENT = .118

00209> :

00210> (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00211

D022 === m = m e e e e R S sl

D02L 35 Q0L 0008 = mm = o s s e o mh s

00214> *# Area A3

002155 —-—----mmmmmmmmemme o

00216>.] DESIGN NASHYD | Area {ha) = 5.60 Curve Number {CN) =60.00

00217> | 03:a3 DT= 5.00 | Ia {mm) = 4.670C # of Linear Res.(N)= 3.00

002185 mrmrmermmme e U.E., Tp(hrs)= 1.050

00219>

00220 Unit Hyd Qpeak (cms)= .204

00221» '

00222» PEAK FLOW (cms) = .023 (i)

00223 TIME TO PEAK (hrs)= 2.417

00224> RUMOFF VOLUME (mm) = 3.782

00225> TOTAL RAINFALL  (mm)= 31.860

00228> RUNOFF. COEFFICIENT = 118

00227>

00228> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00228>

QD230 ~ = = = o o e et e e o e e e e e e — r
Q02313 0L 50007 mw = = m s s o e e e e — o ‘
00232> *# Area A4

00233> w-mmrm e e

00234> DESIGN NASHYD Area (ha)= 14.70 Curve Number (CN) =60.00

00235> 04 :24 DT= 5.00 Ia {mm} = 4.670 # of Linear Res.(N})=z 3.00

0023653 —mmmmmmm e U.BE. Tplhrs)=  1.040

00237>

¢0238> Unit Hyd Qpeak (cms)= .540

00239>

00240> PEAK FLOW {cms) = L0680 (1)

00241> TIME TO PEAX (hrs)= 2.417

00242> RUNOFF VOLUME (mm} = 3.762

0024357 7 7 TTOTAL RAINFALL {mmy="""3i.860 7 - e T
00244 RUNOQFF COEFFICILENT = .118

00245> .

0C246> (1} PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

G0247> '

U028 mmm o o e e e e e e e e e m e

00249 C0L:0008 - mmm e e e e e e e e e - mm e mm o

00250> *# Area AS r
002513 —mmmmmmmcmmmm oo ;
002352> | DEIIGY MASEYD | 2resn {(ma= 3.57 s Nuonbar {Ca)=£50.00C L
00253> | 05:A5 DT= 5.00 | Ia {mm)=  4.670C # of Linear Ras.(N)= 3.00

DO2B4s wmmommmem—meomemcm———— e U.H. Tp(hrs)= L6230 : ¢
0C255> ' ‘ i
00256> Unit Hyd Qpeak (cms)= .212 e
00257> _ . :

G0258> PEAX FLOW (cms) = .020 (1) i~
00259 TIME TO PEAK {hrs)= 1.833 ?
00280> RUNOFF VOLUME {mm) = 3,762

Stanktec Consulting Lid., 6§04 Paga 3
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00261>
)262>
[ 1263>
00264>

00265>.

L 1266>
P 1287
00268
00269

1270 >
F1271s
002725
00273%
{1274>
! 275>
00276
00277>
;nz7a>
P 279>
D0280>
00281>
if282>
. 283>
J0284>
)0285>
. 288>
! 287>
10288
10289>
L 290>
;:291>
0z92s

¢ 295>
10296>
10297>
T 298
- 299>
10300>
10301
. 302>

303>
U304
16305>
306>
307>
g308>
10308>
310>

31%ls
w31las
10313>
314>

315>
w31l
G337
"318>
31¢>
w320>
0321>
~322>

323>
w324
03258

TOTAL RAINFALY, . (mm)= 31.880
RUNOFF CCEFFICIENT = .118
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00 20008 - o o o e e e e e
*§# Area A6
| DESIGN NASHYD Area (ha) = 4.10  Curve Number (CN) =60.00
| 06:001006 DT= 5,60 Ia (mm)=  4.670 # of Linear Res.(N)= 3.00
---------------------- U.H. Tplhrs)= .630
Unit Eyd Qpeak (cms)= .249
PERK FLOW (cms) = .023 (1)
TIME TO PEAK {hrs)= 1.833
RUNOFF VOLUME {mm) = 3.762
TOTAL RAINFALL {mm) = 31.860
RUNOFF COEFFICIENT = .118
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
D0 800 O — = m = o e e e
*# External Flows Pre-Development
| BADD HYD (extpre) | ID: NHYD ARER QPEAX  TPEAK R.V. DWF
———————————————————— {ha) (cms) {hrs) (mm} {cms)
ID1 01:Al1 73.90 | - 243 3.00 3.76 .000
+ID2 02:A2 120.00 .378 3.08 3.76 .000
+ID3 03:A3 5.60 .023 2.42 3.76 .000
+ID4 04:A4 14.70 .0G60 2.42 3.76 .Q00
+ID5 05:A5 3.50 gzo 1.83 3.76 .000
+ID6 06:001006 4.10 023 1.83 3.76 000
SUM 0S%:extpre 221.80 7186 2.92 3.76 Goo
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,
00 2 00 L L o o o e e e e
| SAVE EYD AREA (ha)= 221.800
ID=0S% (extpre) QPEAKR (cms)= .716 {i)
DT= E,.00 PCYC= 1 TPEAK {hrs)s= 2,917
———————————————————— VOLUME {mm) = 3,762

Filename: W:\active\60400144\design\analysis\SWMAPR~1\H—extpre.001

Comments: Pre External Flows

1) PEAY FLOW DOES NOT INCLITT =
TIME FLOWH TIME FLOW TIME
hxrs cms hrs cms hrs

.00 .GO00 2.33 .650 4,87
.08 .000 2.42 .669 4.75
L7 .000 2.50 L6584 4,83
43 LOL 2.53 .698 4,92
.33 L0000 2.67 . 705 5.00
L2 Lo 2.73 711 .08
W50 FRORERH] 2,83 . 715 5.17
.58 .000 2,82 _7ls 5.23
.57 .000 3.00 715 5.33
.75 .000 3.08 L7131 5.42
.83 .000 3.17 . 705 5.50
) .003 3.25 698 5.58

RITFLOY LT

FLOW
cms
. 363

2 W
S -
i~

T B
- 00 O 4

. P
BB D WA

-
= ]

R N B
W RPN W
0O kW

.183

AN,

TIME FLOW TIME FLOW
hrs oms hrs cms
7.00 .052 9.33 005

. 7.08 .048 9.42 c04
7.7 a4 2.50 Y
7.25 043 9.88 003
7.33 038 9.67 co3
ToLs 035 8,73 LCo2
7.50 032 9.83 L.002
7.58 030 9.82 .002
7.67 027 10.00 002
7.78 025 10,08 001
7.83 023 10.17 L0001
7.92 021 10.25 L0011
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00326>

1.00

......

3.33 .685 5.87 171 8.C0 .020 10.33 .001
00327> 1.08 036 3.42 672 5.75 .160 8.08 .018 10.42 .001
00328> 1.17 069 3.50 .657 5.83 L1459 8.17 017 10.50 .001
0032%9> 1.25 11% 3.58 .640 5.92 139 8.25 .01s 10.58 .00L
00330 1.33 157 3.87 .521 6.00 L1289 8.33 .014 10.67 .000
00331> 1.42 208 3.75 .601 £.08 120 8.42 . 013 10.75 . 000 -
00332> 1.50 260 3.83 .581 6.17 112 B.50 . 012 10.83 .000 ’
00333> 1.58 .312 3.92 .559 6.25 104 8.58 .01l 10.92 .000
00334> 1.67 .362 4.00 .537 6.33 086 8,67 .010 11.00 . 000
00335> 1.75 LAL0 4.08 .515 6.42 .089 8,75 .009 11.08 .000 .
00336> 1.83 .456 4.17 .493 6.50 .083 8.83 .008 11.19 .000
00337 1.92 .498 4.25 470 €.58 077 8,92 .008 11.25% J000
Q00338> 2.00 .5386 4.33 448 6.67 071 g.00 L0007 11.33 .000
00338 2.08 .570 4,42 426 6.75 .066 9,08 .006 11.42 . 000 5
00340> 2.17 .601 4.50 405 6.83 L0681 9.17 .006 11.580 .000
0034%> 2.25 .627 4.58 384 6,82 .056 9.25 085
DO3425 =~ m mm = e o o T = T e e e e e
003433 0013001l mmmmmm e mmmm e e o e e e e e M mme e — oo
00344> *§# Site Area
00345> —mmmmm- e
00346> | DESIGN NASHYD I  Area (Ha)= 68.00 Curxve Nuwber  {CN)=60.00
00347> | 07:site DT= 5.00 | Ia {mm)=  4.670 # of Linear Res.(N)= 3.00
00348 --—---- e U.E. Tp{hrs}= 1.070
00349>
00250> Unit Hyd Qpeak (cms)= 2.427
00351> )
00352= PEZK FLOW (cms) = .273 (1) £
00353 TIME TO PEAK (hrs)= 2.417 :
00354> RUNOFF VOLUME (mm} = 3.762 -
00355> TOTAL RAINFALL {mm} = 31.860
00356> RUNOFF COEFFICIENT = .118
00357>
00358> (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY. -
00355>
DO3E05 m o mmmmm o oo m e m o o e e e m e =
003615 00L: B0 Lo mmmmm oo e e e e e e e m e
003625 mrmommm o
00363> | SAVE HYD AREA {ha)=  €8B.000
00364 ID=07 (site ) QPEAK (cms) = .273 (1) : u
00365 DT= 5.00 PCVC= 1 TPEAK {(hrs}= 2.417
00366> wwvwmmmrecomecns oo VOLUME {em) = 3.762
00367> Filename: W:\active\60400144\design\analysis\SWMAPR~L\H-site.001
003685 Comments: Pre Site Flows
00369
00370> (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00371> TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
00372> hrs cms hrs cms hrs cms hrs cms hrs cms
00373> .00 .000 1.83 217 3.67 2177 5.50 . 028 7.33 .002
00374> .08 .000 1.92 .232 3.75 .les 5.58 .023 7.42 .01
00375=> W17 .000 2.00 . 245 3.83 L1586 5.67 021 7.50 001
00376 .25 .000 2.08 .255 3,92 146 5.75 .01s 7.58 ..001
¢0377 > .33 L.CO0 2.7 L2683 4.06 L1338 5.83 L0247 T.87 L.GO%
00378= A2 .000 2.2 .268 4,48 L1285 5.82 . 0315 T3 L0004
00379> .50 .000 2.33 272 4,17 117 6.00 013 7.83 001
00380 .58 .000C 2.42 L2773 4.25 .108 6.08 .01z 7.92 .00 [
0038i> .67 .000C 2.50 .273 4.33 .089 6.17 011 8.00 .000 ]
00382= = L0006 2.5%2 273 4,42 021 €.25 008 8.02 000 L
08383 .83 .000 Z2.87 L2868 2,890 .08 6.332 .008 8.37 . 009
00384 W92 .001 2,75 264 4,58 .07¢ 6.42 .007 8.25 .000
00385> 1.00 .007 2.83 L288¢ 4,867 870 €.50 L0007 8.33 .000
00386> 1.08 .01s 2.92 L2584 4,75 064 6.58 .Q0e 8.42 .Q00
00387> 1.17 .03¢6 3.00 .248 4,83 .058 6.687 .0C3 8.5¢C .000
00388=> 1.25 .058 3.08 .24 4,92 L0583 6.75 .005 g.58 . 000 -
0038%> 1.33 .082 3.17 .234 5,00 .048 &.83 .004 8,67 .000
00390 1.42 .107 3.25 .228 5.08 .043 £.92 . 004 8.75 .000
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00391> 1.50 .132 3.33 217 5.17 . 039 7.G0 .003 8.83 000
©)3%2> 1.58 L1546 3.42 .207 5.25 . 035 7.08 . 003 8.92 000
1393 1.67 178 3.50 .197 5.33 .032 7.17 002
00394> 1.75 193] 3.58 187 5.42 .028 7.25 .002
3 S = o o e e
P38 0004000 mm o m e e e
13975 m e e edmel
00398> | ADD HYD (sumpre) | ID: NHYD AREA QPEAK  TPEAX R.V, DWF
00389> wommmmme e (ha) {cms) (hrs) () (cms)
1400 ID1 09:extpre 221.80 L7186 2.92 3.76 000
401> +ID2 07:site £8.00 273 2.42 3.76 000
20403> SUM 08:sumpre  289.80 976 2.7  3.76 000
404> :
405> NOTE: PEAX FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
J0406>
J08 0T 5 e o e e e e
408> B0L 00T 5~~~ o o
4095 ~e e
)0410> | SAVE HYD AREA {(ha)= 289.800
10411 ID=08 {(sumpre) QPEAX {cms)= 976 (i)
412> D¥= 5.00 PCYC= 1 TPEAX {hrs)= 2,750
N Tt TP VOLUME {mm) = 3.762
0414 Filename: W:\active\60400144\design\analysis\SWMAPR~1\H~sumpre.001
10415 Comments: Overall Predev Hydrograph
416>
417> {i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
418> TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
0419 hrs cms hrs cms hrs cms hrs oms hrs cms
‘420> .00 .000 2.33 .921 4.67 .433 7.00 .058 9.33 005
421> .08 . 000 2.42 .942 4.75 .407 7.08 .051 9.42 .004
w422 .17 .0C0 2.50 . 557 4.83 .382 7.17 .47 9.50 .004
0423~ .25 L0006 2.58 .968 4,92 .358 7.25 .043 9.58 .003
Td24 > .33 .000 2.67 .974 5.00 . 336 7.33 .039 9.6%7 ik
425> .42 .000 2.758 .976 5.08 .314 7.42 .036 9.75 002
V426> .50 . 000 2.83 .974 5.17 .293 7.50 .033 9.83 002
0427> .58 . 000 2.92 .970 5.25 .274 7.58 L.031 9.92 .0o2
Ti28> .67 .000 3.00 .962 5.33 .255 7.67 .028 10.00 go2
425> .75 .000 3.08 .952 5.42 .238 7.75 .026 1¢.08 GGl
vd30> .83 .000 3,17 .938% 5.50 222 7.83 .024 10.17 .00l
0433 .92 .004 3.25 .922 5.58 .206 7.92 .022 10.25 L0001
132> 1.00 L0231 3.33 .902 5.67 .192 8,00 .020 10.33 001
133> 1.08 .055 3.42 .878 5.75 .178 8.08 .018 10.42 001
w34 1.17 .108 3.50 .854 5.83 L1668 B.17 .017 10.50 001
0435 1.25 .le8 3.58 .B27 5.82 .154 8.25 .01l5 10.58 Qo1
"136= 1.33 .238% 3.67 . 798 6.00 142 8.33 .0l4 10.87 .000
137> i,42 L3158 3,95 .768 6.08 132 8.42 L0013 10.75 .000
vi38> 1.50 .392 3.83 737 6,17 .122 8.50 012 10.8B3 .000
0439> 1.58 .468 3.92 L7058 6.25 .113 8.58 .01t 10.92 .000
140> 1.67 .541 4.00 .673 6.33 .105 8.67. .01¢ 11.00 .000
147 = 1.75 .608 2,08 641 £.42 LGETF g.75 L0088 1L.08 cog
wddZo 1.82 872 &,17 608 5.50 .080 8.83 . 008 11,17 gco
0443> 1.82 .730 4,25 .578 6.58 .083 g8.92 .. oo8 11.25 000G
144 2.00 .781 4,33 .548 6.67 .078 $.00 .007 11.33 ooo
145> 2.08 .825 4.42 .518 6.75 071 $.08 .008& 11.42 000
146> 2.17 8532 4.30 489 €.83 L0685 5,17 o5 11.85 000
G247 P L0335 .53 =284 5.592 UE0 | S.25 L0038
B o m o e e e T
L TP
. 450> FINISH
R e
"5 ****************‘*’k******'kic:\'****************************************************
153> WARNINGS / ERRORS / NOTES
CABA> e Lo .
455> Simulation ended on 2005-05-04 at 10:05:48

‘nrec Comsulting LEd. €04
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00001>
1002>
1003
00004
00005
1006
1W007>
00008>
00009
1010
1011
00012>
00013>
014>
‘015>
20016
20017>
018>
019>
10020
10021
022>
_023>
10024 >
10025>
026>
027>
10028>
029>
030>
031>
032>
0033 >
034>
035>
V036>
0037
038>

039>

040>
0041

J42>

043>
uhdds
0045>
TALE>

047>
v048>
0045
"350>

351>
w52
0053>
"054x

55>
w(3B8>
0C57>
"J58>

255>
60>
006lx
“062x>

363>
“J64
0065

9
9 9 Ver. 4.02

$999 9999 July 1999
9 9 —_e_SmmamE
9

StormWater Management HYdrologic Model o 999 939 sEcszsu==

***************************************************************************
FREXF ARk kdkhkhkkdk ki khhhkd SWMHYMO-99 Ver/4,02 dhdddkhohdohohdeokkkk ok dokokok ko hok
¥RkxxE* A single event and continuous Hydrologic simulation model sk
Fded R dek & based on the principles of EYMO and its successors ok k&
Rk ok ok OTTHYMO-83 and OTTHYMO-89. ok Kk
***************************************************************************
¥uwkxxk Distributed by: J.F. Sabourin and Associates Inc. bl
Fdok ok K Ottawa, Ontarioc: (813) 727-5199 ko k
WAL _ Gatineau, Quebec: (819) 243-6858 *kH ek

ok ek & E-Mall: swmhymo@jfsa.Com ) ko k ok
***************************************************************************

I e e e L T e o T A N S A AR S PR RN AR EE RSP RTINS
++i+++4 Licensed user: Stantec Consulting Ltd. 604 B
s+ Ottawa SERIAL#:3824306 bbb
B i o S S N S S PP PN AP SIS

***************************************************************************
Yok ok kok dek ++++++ PROGRAM ARRAY DIMENSIONS ++++++ dekde ke de ok
ok ko e e : Maximum value for ID numbers : "10 ek ok ok ok k
dode ke ok ek Max. number of rainfall points: 15000 ok s s e e

Rk ko Max, number of flow points + 15000 Kokdkded ke
***********************************************************************#**ﬁ

Fhkhhhkh ke hhkhhhkhhkh DETAILED OUTPUT kA kokokdohk ok oRokod ok ok ok ok
***************************************************************************
* DATE: 2005-05-04 TIME: 10:08;:08 . RUN COUNTER: 000188 *
***************************************************************************
Input  filename: W:\active\60400144\design\analysis\SWMAPR~1\144preD.da*
Cutput filename: W:\active\60400144\design\analysis\SWMAPR~1\144pre0.ou*
Summary filename: W:\active\60400144\design\analysis\SWMAPR~1\144preO.su*

*

*

*
*
* User comments:

* 1 - . : *
®

w*

*

2: i *
3: ; *
BRI R ARk Rk Rk Rk R A R h Ak ok Ak kA kAR AR AR KRR R TR R R IR R AR AR AR AR A AR AR IR AR ARk R h T %

*F  Froject Name: [Emerald Creek] Project Number: [604-00144]
*# Date 06-18-2004

*# Modeller [MAF]}

*#  Company McNeely Engineering Consultants Limited

L Licenss # : 5695473 :

. osa as A

F VT TSR R aAETRRR IR v R AR T AR R K T ‘::—:.’.:’c:\-x:’c:’rwx***?’:**k****x*:‘c****************kﬁ*{f***

gicholsy i Project dir.: W:\ac:iive\s0400144\dasign\anal® sis\SWMADR-1

———————————————————— Rainfall dir.: Wi\active\60400144\design\analysis\SWMAPR~1
TZERO = .00 hrs on . 0 :
METOUT = .zv(output = METRIC)
NRUN = 001
NSTORM= Q

mtec Coasulting Lid. 8§04
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0Q066>
00067>
00068>
00069
80070>
00071>
00072>
00073>
00074>
00075>
00076>
00077>
00078>
000679
00080>
00081
00082>
00083>
00084
00085
Q00086
00087
00088
¢0089>
G0050>
00091>
00092
00083
00094
00095
0C096>
00097>
00098>
00099
00100>
00101
00102
¢0Ll03>
00104
00105>
00106>
001G7>
00108>
00109
00110>
00111>
00112
00113=>
00114
00115>
00lle>
COLL7 >
Q0Llig>
00119>

00L:0002mmnnnomaan e et e e ——————
*# EXISTING CONDITIONS

* 2-YEAR IDF CHICAGO STORM

*CHICAGO STORM IUNITS={2], TD=[3] (hrs), RTP=10.333], C8DT={10] (min),

* ICASEcs=[2],

* Enter ordinates of IDF curve below, at least seven ponts
# TIME (min) Intensity (mm/hr}
# [51 [102.80]

#* [10] [77.10]

* [i5] [63.30]

¥ [30] [39.90]

* [60] [24.20]

i [120] [14.30]

* [360] [6.201

* [720] [3.601

* [1440] [2.00]

* -1 -1

*# 5-YEAR IDF CHICAGQO STORM

CHICAGO STORM IDF curve parameters: A= 998.071
Ptotal= 42.51 mm . B= 6.053
———————————————————— C= .814
used in:  INTENSITY = A / (t + B)*C
Duration of storm = 3.00 hrs
Storm time step = 10.00 min
Time to peak ratioc = .33

The CORRELATION coefficient is = ,9958845

TIME ENTERED . COMPUTED

{min) {(wm/hr) (mm/hr)

5. 146.20 141.18

10. 104.40 104,18

15. 85.60 B3.56

30. 53.90 53.93

60. 32.00 32.94

120. 18.90 19.47

360. 8.490 8,17

720. 4.80 4.68

1440, 2.60 2.67
TIME RATN TIME RAIN l TIME RAIN TIME RATN i
hrs wm/hr hrs mm/hr hrs wm/hr hrs  mm/hr :
L7 3.682 1.00 104.193 1.83 6.689 2.67 3.510 . b

.33 4,582 1.17 32.037 1 2.00 5.628 2.83 3,220

.50 6.181 |~ 1,33 16.337 2.17 4.872'| 3.00 2.978 7

.67 9.614 1.50 10,965 2.33 4.305

.83 24.17¢ 1.67 8.287 2.50 3.864

0L 20003 < m = =& o A s o o e e m e m e e
* 10-YEAR IDF CHICAGO STORM
*CHICAGO STORM IUNITS=[2], <TB=103] (hrs), RTP=[0.333], CSDT={10] (min),

00120> * ICASEcs=[2],

00L21> * Enter ordinates of IDF curve below, at least seven points
0Qi22> * TIMNE (min) - Intensity(mm/hr)

0Q123» = [z] {165.00]

00124> * {101 [122.50]

00125 * [i5] f100.40]

00lz2e> * [30] f63.10]

00127 * [60] {37.10]

00Ll28> * [1z0] [22.00]

001295 * [360] {92.90]

00130= * [720] [5.60]

Stantag Congulting Lid. 604 Faga 1
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PN131s * i1440] [3.00)
voA32» % : -1 -1
{ 133> * 25-YEAR IDF CHICAGO STORM
J0134> *CHICAGO STORM IONITS=[2], TD=([3](hrs}, RTP=[0.333}, C8DT=[10] (min)
ANL35> * ICASEcs=[2],
i 136> # Enter ordinates of IDF curve below, at least seven points
137> * TIME {min) Intenaity {mm/hLr) '
JOL38> = [5] [196.00]
J0L39s * (10} [145.30]
140> * [15] [119.10]
141> * [(36] [74.70]
30142> * [60] [43.60]
;ﬂ143> * [220] [25.80]
- 144> [360} (11.70]
1145 * [7201 [6.60]
J0146> * {14201 [3.50]
90147> * -1 -1
148> * 100-YEAR IDF CHEICAGO STORM
149> *CHICAGOC STORM IUNITS=[2], TD=([3](hrs), RTP=[0.333}, CsDT=[10] {min},
JO150> * ICASEces=[2], ’
30151> * Enter ordinates of IDF curve below, at least seven points
[ 152> % TIME {(min) Intensity{mm/hr)
i 153> [5] {242.60]
J0154s * [10] [1L78.00]
30155> * [15] [146.80]
I 1B6s * [30] [91.30]
E 157> *® [60] [53.20]
10158> * [120] [31.80]
10159> * [360] [14.50]
b 180> * [720] [8.00]
| 161> * [1440] [4.30]
10162 * -1 -1
102635 =wmm oo mmmmm e _
! 164> | DEFAULT VALUES | Filename: W:\active\60400144\design\analysis\SWMAPR~1\SH
165> mmmm e ICASEdv = 1 (read and print data)
10166> FileTitle= File comment: [ i
§9167> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
| 168> Horton's infiltration equation parameters:
i 169> [Fo= 50.00 mm/hxr] [Fe= 7.50 mm/hr] [DCAY=.2.00 /hr] [F= .00 mm]
10170 Parameters for PERVIOUS surfaces in STANDHYD:
10171 [Inper= 6.20 mm] [LEP=70.00 m] [MNP= .250]
{ 172> Parameters for IMPERVIOUS surfaces in STANDHYD:
i L73> [IAimp= 1.57 mm] [CLI= .31] (MNT= .013]
0174 Parameters used in NASHYD:
)0175> [Ia= 4.67 mm] [N= 3.00]
I L et U
} LT 00 1000 m m s o e e e e e m e e
J0178> *# Area Al (see DWG SD2)-
01795 ——mm e m e m i a oo
[ 180> DESIGN NASHYD Areg (ha)= 73.50 Curve Number (CN)=60.00
181> 01:21 DT= 5.00 Tz (mm)=' 24.670 * o Linsar Rasg, {(N)= 2.00
JULB2S mmmmmmm e U.H., Tp(hrs)=  1.440
J0L83>
i 184> Unit Hyd Qpeak (cms)= 1.560
185>
186> PEAK FLOW (ems) = aam (1)
JOLS8T> LhmZ TO BPERAX. nrs:= Z.957
188> RUNOFF VOLUME {mm) = 6.913
182> TOTAL RAINFALL (mm) = 42 .514
U190 EONOEFF COEFrICIENT = 163
JG1L9 1>
% 182> {i) PEAX PFLOW DOES NOT INCLUDE BASEFLOW IF ANY.
;193>
JUE G e e e e e e e e M A A A c e e ——————————
J0195> 00 L1000 S e s o e e e e e e e e e e e e ———
% wtec Consulting Lid. 604
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00196> *# Area A2

001875 wwww e

00198> | DESIGN NASHYD | Area (ha}= Curve Number  (CN)=60.00
00199> | 02:a2 DT= 5.00 | 1Ia (mm) = of Linear Res. (W)= 3.00
002005 mmemmm e e U.E. Tp(hrs)=

00201>

00202> Unit Hyd Qpeak (cms)= 2.976

00203>

00204> PEAX FLOW (cms) = 694 (i) :
00205> TIME TO PEARK - (hrs)= 3.000.

00206 RUNOFF VOLUME -{mm) = 6.913

a0207> TCTAL RAINFALL {mm) = 42.514

00208> RUNOFF COEFFICIENT = .163

00209=>

00210 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00211~

002E s m e m e e e e e mmm e
002135 00110008 === me e oo oo e e e e e e e e
00214> *§# Area A3

00218> =c-cmmmm e

00216 DESIGN NASHYD Area (ha)= Curve Number (CN}=60.00
c0217> 03:23 DT= 5,00 Ia {mm) = # of Linear Res. ()= 3.00
002185 mmmrrrm e e e U.H. Tpt(hrs)=

00219>

00220 Unit Hyd Qpeak (cms)s .204

00221>

00222 PEAK FLCW {cms}= .042 (i)

Q00223 TIME TO PEAX {hrs)= 2.333

00224> RUNOFF VOLUME {tm) = &6.513

00225> TOTATL, RAINFALL {mm} = 42.514

p0226> RUNOFF COEFFICIENT = 163

00227

00228> (i) PEAK FLOW DOES ‘NOT INCLUDE BASEFLOW IF ANY.

00229>

00280 — oo o e e e cedmm oo
0023 > BOL 0007 == m =~ s e e o o e e e oo
00232> *# Area A4

00233> =-cvmemmc e

00234 i DESIGN NASHYD Area (ha) = Curve Number (CN)=60.00
00235=> i C4:A4 DT= 5.00 Ia (mm) = # of. Linear Res, (N}= 3.00
002365 -—---mcmrmemme e U.H. Tp(hrs)=

00237>

00238> Unlt Hyd Qpeak (cma)= .540

00239>

00240> PEAK FLOW {cms)= 2112 (1)

00241 TIME TO PEAK {(hrs)= 2.333

00242> RUNQFE VOLUME {ram) = 6.913

00243 TOTAL RAINFALL {mm) = 42.514

00244~ RUNOYY COEFFICIENT = 163

00245

.00246> {1} PEAX FLOW DOES NOT INCLUDE RASEFLOW IF ANY,

00247 '

0248 = oo oo e e e
00249 00L:0008 - mmmm s e e o e e e e mmmm—mm e
00250> *# Area A5

00251 me-ommm e

00252> | DESIGN NASHVYD | A== (hz)= Curvs Numbsyr  [(OM)=50.07
00253> | 035:33 DT= 5,00 | Ia (mm) = ;o Linear Res. (W)= 3.00
002542 wormmmume e U.H. To(hrs)= :
00255>

00256 Unit Eyd gpeak {cms)= .212

00257

00258 PEAK FLOW {ems) = .037

00259 TIME TO PEAX {hrs)= 1.833

00260 RUNOCFEFF VOLUME {mm) = 6.913

Stantec Copsulting Ltd. 604 Fage 3
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Y0261
262>
263>
10264>
10265>
266>
267>
10268
10269
270>
271>
10272>
10273>
274>
275>
0276
0277>
278>
279>
0280>
0281
282>
283>
0284
0285
286>
287>
02885
0289
290>
291>
0292>
02383>
294>
295>
296>
0297>
T8>
285>
300>
0301>
302>
303>
u3o4d»
0305
306>
307>
v308s
0309>
310>
311w
uidlzs
0313>
314>
315>
u3las
33174
318>
31¢c=
+320=
2321
322>
123>
.324>
1325>

Curve Number

(CW)=60.00

# of Liinear Res.{N)= 3.00

TOTAL RATNFATIL, (ram) = 42,514
RUNOFF COEFFICIENT = 163
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00 : 0000 = =~ o e e e e ——————
*% Aran AS
DESIGN NASHYD Area (ha) = 4,10
06:001008 DF= 5.00 Ia {mm) = 4,670
---------------------- U.H. Tplhrs)= .630
Unit Hyd Qpeak . (cms)s= .249
PEAK FLOW {cms) = 044 (1)
TIME TQO PEAK (hrs) = 1.833
RUNOFF VOLUME {mm} = 6.913
TOTAL: RAINFALIL, {mm} = 42,514
RUNOFF COEFFICIENT = .163
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00 1 00 0 = = o e e el e
*# External Flows Pre-Development

| ADD HYD (extpre) | ID: NHYD ARER QPEAK  TPEAK R.V. DWF
———————————————————— (ha} {cms) {hrs) {mm) (cms)
ID1l 01:A1 73.90 .448 2.82 6.91 .000
+ID2 02:A2 120.00 .694 2.00 6.91 000
+ID3 03:A3 5.60 .042 2,332 6.91 000
+ID4 04:34 14.70 .112 2,33 .91 - 000
+IDS 05:A58 3.50 .037 1.83 6.91 000
+ID6 06:001006 4.10 044 1.83 65.91 000
SUM 09:extpre 221.80 1.321 2.83 6.91 .000
NOTE: PEAR FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
D0 s 00 L m = = m o e e e e e e —————
| SAVE YD ARERA (ha)= 221,800
ID=09 (extpre) QPEAX {ems) = 1.321 (i)
DT= 5,00 PCYC= 1 TPEAK {(hxsg)= 2.833
-------------------- VOLUME - {mm) = 6.913
Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre.001
Comments: Pre External Flows
£y PEAX FLOW DOES N7T INCLUDE BASESLAW IF 2N,
TiM=z FLOW TIMzE FLOW TIM= FLOW TIME FLOW TIME FLOW
hrs cms hrs cmg hrs cms hrg cms hrs cms
.00 .C00 2.33 1.221 4.67 .651 7.00 .082 9.33 .008
.08 .000 2,42 1.253 4,78 .B615 7.08 . 085 S.42 .007
17 .000 2.59 1.272 4.83 L5290 7.17 L.07% $.50 .08
ZE L0900 Z2.55 1.227 4.%2 .5i8 7.23 073 g.58 - .05
332 Q00 2,67 1.3190 5.G0 .514 7.33 L0687 9.67 005
42 L0040 2.73 1.3.1%2 5.G3 L2583 7.42 LOED 5.73 004
.50 L0000 2.83 1.32% 5.37 RS 7.58 057 8.83 .003
.58 .000 2.92 1.320 5.25 A28 7.58 .052 5.82 .003
.67 L0G0 3.00 1.314 5.33 398 7.67 . 048 10,00 .003
.18 .0Q0 3.08 1.304 5.42 .373 7.75 . 045 10.08 .o0z2
.83 L0031 3.17 1.290 5.50 349 7.83 .041 10.%17 .00z
.92 .0Q7 3.25 1.272 5.58 .3286 7.92 .038 i10.25 .002

ntee Consuliéing Led.
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00328>
00327>
00328>
00329>
G0330>
00331=
00332>
00333>
00334>
00335
00336>
00337»>
00338>
00339
00340>
00341>
00342>
00343 >
00344
Q0345
00346
00347
00348>
00349>
00350>
00351>
00352>
Q0353
00354
00355>
00356>
00357>
00358>-
00359>
00360>
00361>
00352>
00363>
00364>
00365>
00366>
00367>
003€8>
00369>
0370
0Q0371>
00372
00373>
00374>
00375>
00376>
Q0377>
00377 :
00373>»
00380>
00381>
00382>
003823
00384>
00385>
00386>
00387
C0388>
00389
00390>

.00 .031 2,33 1.249 5.67 L3058 B.0O L0358 10.33 - .001
3.08 .077 3,42 1.223 5.75 .284 8.08 .032 10.42 .001
.47 143 3.50 1.193 5.83 265 B.17 .029 10.50 .00L
1.25 225 3.58 1.160 5.92 247 8.25 .027 10.58 . 001
1,33 L3168 3.67 1.125 €.00 .230 8.33 .025 10.67 L0011
1.42 413 3.75 1.088 £.08 214 8.42 .023 10.75 .001
1.50 511 3.83 1.049 6.17 .199 8.50 021 10.83 .001%
1.58 609 3.92 1.009 6.25 .184 8.58 .019 10.92 .G00
1.67 703 4.00 .568 £.33 .171 8.67 .018 11..00 000
1.75 793 4 .08 g27 6.42 158 8.75 .01l6 11..08 L0006
1.83 876 4.17 .B8s6 6.50 L1477 8.83 .01 1L.17 .000
1.92 953 4.25 . 846 £.58 .136 8.92 014 11.25 .000
2.00 1.021 4.33 .805 6.67 .126 9.00 022 11.33 .000
2.08 1.083 4.42 765 6.75 117 2.08 L0311 11.42 .000
2.17 1.136 4.5¢ 726 6.83 108 5.17 .010 13.50 .000
2.258 1.183 4,58 688 6.52 100 8.25 L0082
D0t D0l 2 m m e e e s e e e e s = e e
*4 Site Area
| DESIGN NASHYD Area (ha)= 68.00 Curve Number {CN) =60.00
| 07:site DT= 5.00 Ia (mm)=  4.67¢ # of Linear Res.{N)= 3.00
—————————————————————— U.H. Tp{hrs)= 1.070
Unit Hyd Qpeak (cms)= 2.427
PEAK FLOW {cms) = .508 (i)
TIME T0 PEAK {hrs)= 2.417
RUNCFF VOLUME {mum) = 6.913
TOTAL RAINFALL {(mm) = 42.514
RUNOFF COEFFICIENT = L1863
(i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
R 0 R B i e e T T
SAVE HYD ARER (ha)= 68.000
ID=07 {site ) QPEAK {cmg)= .508 (i)
DT= 5,00 PCY¥C= 1 TPEAK {hrs)= 2.417
———————————————————— VOLUME {mm) = 6,913
Filename: W:\active\604001l44\design\analysis\SWMAPR~1\E-5ite.001
Comments: Pre Site Flows
(1) PEAK FLOW DOES NQT INCLUDE BASEFLOW IF ANY.
TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
hrs cms hrs omns hrs oms hrs cms hrs cms
.00 .000 1.83 415 3.67 .315 5.50 . 045 7.33 .003
.08 . .000 1.92 . 442 3.75 .296 5.58 .040 7.42 .002
L7 .000 2.00 464 3.83 277 5.87 .036 7.50 .002
257 .Q00 2.08 .481 3,92 L259 5.75 .032 7.58 - .ae2°
- L300 2.17 LL04 4,00 L2477 .82 028 7.87 L00%
) . 000 Z.253 .502 4. 08 W223 2.8z L0258 F.75 - .00L
.50 .000 2,33 507 4,17 .206 6.00 L0023 7.83 .001
.58 .000 2.42 .508 4,25 .190 6.08 021 7.92 .O00L
.67 .000 2.50 508 4.33 .175 6.17 .018 8.00 .00L
.73 LR08 2.52 501 4,42 PR £.25 .0LE 2.08 .00
L83 000 2.67 L45s & .50 LT £.33 .0i3 8.17 .001
.92 .004 2.75 .485 4,58 L1335 6.42 .013 8.25 L0000
1.08 .01l8 2.83 475 4,67 L1232 .50 012 8.33 .0G0
1.038 .04 2.52 LAB3 4.75 .112 €.58 L0310 8.42 .C00
1.17 .075 3.00 .450 4,83 L1002 &6.867 .009 8.50 .000
1.28 117 3.08 L4379 4,92 .082 6.75 .008 8.58 .000
1.33° .163 3.17 L422 5.00 .084 6.83 .007 8.67 L300
1.42- 211 3.25 .406 5.08 .076 6.92 .Q08 8.75 000
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J0391>
392>
393>

J0394 >

}0395>
356>
397>

10398

103959
400>

¢ 401>

10402

10403
404>

- 405>

10406

10407 >
408>

409>
10410>
0411>
412>
413>
04td>
0415>
416>
417>

D418>

0418>

420>
121>
va22s

0423

124>

125>
0426>
0427>
128>
129>
V430>
0431>
132>
433>
udilds
435>
136>
137>
v43B8>

0439

440>

>
>
[N VL R R 2
A

vy VYV

=N
v

)y Dy g
O W0~y
vV

L0202 Y N A S A
v

L T N T TER S

LI = 4

52>
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1.50 .259 3.33 389 5.17 .068 7.00 .005]| 8.83 000
1.58 .304 3.42 372 5.25 .062 7.08 . 004 8.92 000
i.67 345 3.50 .353 5.33 058 7.17 004
1.75 3821 3.s58 L334 5.42 050{  7.28 003
B0 s 0L m m m m o e e e
| ADD HYD (sumpre) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
———————————————————— (ha) {cma) {hrs) {ram) {cms)
ID1 09:extpre 221.80 1.321 2,83 6.91 .000
+ID2 07:site 68.00 .508 2,42 6.91 .000
SUM 0B:sumpre 289,80 1.804 2,67 6.91 -000
NOTE: PERK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
0Lt 00 LS m e e e e e e
SAVE HYD ARERD {ha)= 289.800
ID=08 (sumpre) QPEAK {cms)= 1.804 (i)
| pT= 5.00 PCYC= 1 TPERAK {hrs)= 2.667
———————————————————— VOLUME {mm) = 6.913
Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-sumpre.001
Comments: Overall Predev Eydrograph
(i) PEAK FLOW DOES NOT INCLUDE BASHFLOW IF ANY.
TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
hrs Ccms hrs cms hrs cms hrs cms hrs cms
.00 .000 2.33 1.728 4.67 774 7.60 .097 9.33 .08
.08 .000 2.42 1.761 4.75 . 727 7.08 .090 g.42 -.007
.17 . 000 2.50 1.784 4.83 .682 7.17 .08z 9.50 .006
.25 .000 2.58 1.798 4.92 .633 7.25 .076 2.58 . 005
.33 . 000 2.67 1.804 5.00 .598 7.33 .070 g.67 005
.42 . 000 2.75 1.803 5.08 .5589 7.42 .C64 9.75 064
.50 .000 2.83° 1.7%% 5.7 .522 7.50 . 059 9.83 .063
.58 .000 2.92 1.782 5.25 .487 7.58 .054 9.92 .003
.67 .000 3.00 1.764 5.33 .455 7.67 .050 i0.060 .003
.15 .000 3.08 1.741 5.42 424 7.5 .048 10.08 -002
.B3 .001 3.17 1,713 5.50 .3594 7.83 .042 10.17 .002
.92 <011 3.25 1.678 5.58 .387 7.92 .039 10.25 .002
1.00 .047 3.33 1.639 5.67 L3471 8.0¢0 035 10.33 .001
1.08 118 3.42 1.5%4 5.75 .317 8.08 .032 10.42 .001
1.17 .218 3.50 1.546 ‘5,83 .294 8.17 .030 10.5¢ Qo1
1.25 .342 3.58 1,494 5.92 .273 B.25 027 10.58 .001
1.33 479 3.87 1.2440 6.00 .253 8.33 . 025 10.67 .001
1.42 .624 3.75 1.384 6.08 234 B.42 .023 10.75 001
1.580 770 3.83 1.3286 6.17 217 8.50 .021 10.83 0oL
1.58 . 913 3.92 1.268 6.25 V201 g8.58 .019 10.92 .000
1.67 1.0489 4.00 1.208 6.33 .18s8 8.67 .08 11.00 L0040
1.75 1.175 4.08 1.151 6.42 W72 8.73 L0158 11.08 000
1.83 l1.291 4,17 1.053 6.50 .15% 8.8 LOLE 11,17 .000
l.82 1.395 4.258 1.035 6.58 147 8.92 .014 11.25 -000
2.00 1.486 4.33 .980 6.87 138 8.00 .012 11.33 000
2.08 1.564 4.42 - .926 .75 . 125 9.08 011 1ll.42 000
2.17 1.631 £.50 .873 6.83 L1158 9,17 010 11.580 0G0
2,23  L.E:3 =53 £y 6.52 FVES $.23 L03g
DL s 0L S m m m m mm e e e e e e
FINISH

‘k***‘k********************‘k***************************************************‘k*

WARNINGS / ERRORS / NOTES

at 10:08:08
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gooz2>
003> 88588 W W M M H H Y Y M M 0CO 999 999 ===s=====
00004> & WWW MM MM H H YvY MM MM © 0O G 9 9 S
20005> SS58S W W W MMM HUHHH Y MMM O O ## 9 2 9 9 Ver. 4,02
J006> s W W M M H H b4 M M 0O o] 99939 8999 July 1599
J007> SSSS8 WW M M H O oH Y M M 000 ] 9 memos====
00008> g g 9 9 # 3824306
00009 StormWater Management HYdrologic Model 999 999 =========
J010> .
3011> 'k******'k'k***********************************'}:******************************
0{)0}_2> dhkhkkhhkbkrh b kb hkhhhhr kR AT hdhnik SWMHYMO-.BQ Ver/4_02 LR R E R R R E TR EE FEE T TR
00013> #**x*%%x% 7 gingle event and continuous hydrologic simulation model —##%#&kw
014> Akkkkkw baged on the principles of HYMO and its successors KhakdAk
I01Bs  kkkkkkk OTTHYMO-83 and OTTHYMO-B9. Tk ko k
30016) ********************'Ir******************************************************
J0017> *x%k%*%k* Digtributed by: J.F. Sabourin and Associates Ine. dekok kR dkek
JO1IB>  kkkkkks Ottawa, Ontario: (613) 727-5199 ek kokokkk
J019> Ak kdkkR Gatineau, Quebec: (B19) 243-5858 ek e de ke
J0020>  Hdkkddk BE-Mail: gwmhymo@jfsa.Com hkkkkkk
10021> ********************************‘k***************************‘k******‘k*******
1022> '
J023> bbb bbbbb b bbb b bbb bbb bbb bbb bbb bbb bbb bbb bbb bbb b b b b b ek ok b b
J0024>  +4++++++ Licensed user: Stantec Consulting Ltd. 604 ek oo
J0025> et 4+ Ottawa SERIAL#H:3824306 bkt bk
026> dddbdddbtdtidt it bttt bt bbb bbb bbb bbb bb bbb bbb bbb b b bbb bbb bRt
1027 > .
10028 e R L L L L L D L DT A A TR Y
J0029> Ak AhFRE ++++++ PROGRAM ARRAY DIMENSIONS +++444+ Fok A okokokk
030> HdkRkkRkE Maximum value for ID numbers 10 ke kkakk
031> Akkdeokwk Max., number of rainfall points: 15000 FE ARk
T0032>  k¥kawwn Max. number of flow points : 15000 ok ek ko
)0033:. *************************************************'k*********************fc***
034>
035>
Y0036 Fede o e I ok e ek ok ok ok ok R ok o K R ok ok DETAILED CuUTPUT EEER R LRSS SRS T
10037 > .*******‘k*****************************‘k*****'k'k****************************** !
038> % DATE: 2005-05-04 TIME: 10:09:18 RUN COUNTER: 000189 *
039;. ***************'ir**‘k*****************************_-k**************************
Y0040> * Input filename: W:\active\60400144\design\analysis\SWMAPR~1\144pre0.da*
10041 * Output filename: W:\active\604001l44\design\analysis\SWMAPR~1\144pred ., cu*
‘042> * Summary fillename: W:\active\s0400léé\design\analysis\SWMAPR~1\144preO.su*
043> * User comments: *
Wodd> % 1. *
10045 * 2: *
046> * 3: *
047> *******k*%******************'k****‘k*****************************‘k***********
IU04 8>
0 > = o e e e e e e e e ——————————————
050> 001 :000Lmmmmmmm e o e e e e —m————————————
R - T L T T A S A A
082> *% Project Name: [Smerald Creek) Project Number: [604-00144]
10053> *f Dakte : 06-18-2004 ' '
‘054> *# Modeller : [MaF] .
055> *# Company : McNeely Engineering Consultants Limited
1058 *f Ticanse # : 5535478
UGS T WX A T AR AR AR AN T AL A r kRl r e t AR R oWk Rk Rk ® v TARTRA XA A ATAR AR aA AR A ARSI T d v hR
TT058> m—mmemmem e
052 | STRET i Project dir.: W:\activz §2400144\deslon\analyslisiSWMARR~1
W0B0> mmm e e a Razinfall dir.: W:\active\60400144\desidn\analysis\SWMAPR~1
10061> . TZERO = .00 hrs on 0
‘062> METQUT= 2 (output = METRIC}
Q63> NRUN = Q01
064> NSTORM= 0
B 08 5 mmm o e e e e e e e T E e e e

antac Clonsguliing Lisd. £02
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00110002 mm o oo e m e dm o T Lok T T NSRRI PR RPRS AF

00066>

00067> *# EXISTING CONDITIONS .
00068> * 2-YEAR IDF CHICAGO STORM

0006%> *CHICAGC STORM IUNITS=[2], TD=[3]{hrs), RTP=[0.333], ¢35DT=[10] (min),
00070 * ICASEcs=[2],

00071 * Enter ordinates of IDF curve below, at least seven ponts
00072> * TIME (min) Intensity (mm/hr)

00073> * [5] f1L02.80]

000745 #* [10] {77.101

00075 * [15]" [63.30]

00076> * [30] {39.901}

00077 * [60] f24.201

00078> * [120] f14.301

Q0078 * [360] [6.20]

00G80> * [720] [3.60]

00081l> * [1440] [2.00]

00082> * -1 -1

00083> * 5-YEAR IDF CHICAGO STORM

00084> *CHICAGO STORM IUNITS=[2], TD=[3](hrs), RTP=[0.333], C8DT=[10] (min),
000B5> * ICASEcs=[2],

00086> * Enter ordinates of IDF curve below, at least seven points
00087 * TIME {min) Intensgity (mm/hr)

C0088> * [5] £140.20]

0089 + [10] {104.40]

0005%0> * [i5] {85.60]

00091> * {30] [53.90]

00092> * [60] [32.00]

00093 * [120] [18.901

00094 * [260] [8.40]

00085> * [720] [4.80]

00086 * [1440] [2.60]

00097 * =1 -1

00098> *# 10-YEAR IDF CHICAGC STORM

00099 —---mmmmm e

00100> | CHICAGO STORM | IDF curve parameters: A=1174.184

00101> | Ptotal= 49.50 mm | B=  6.014

00102 -----mme e C= .81¢6

00103 used in- INTENSITY = 2/ (& 4 BY*¢

00104

00105> Duration of storm = 3.00 hrs

00106> Storm time step = 10.00 min

00107> Time to peak ratio = .33

00108>

00109 The CORRELATION coefficient is = .9998038

00110>

001tis TIME ENTERED COMPUTED

001x2> (min} (mm/hx) {mm/hx)}

00113 8. 165.00 185.77

00114> 10. 122,50 122.14

00115> 15. 100.40 87.85

00116> 30. 63.10 : 63.05

00117 g0, 37.%0 38.453

00118 120. 22.00 . 22.69

00119> 360. 9.80 9.50

00120> 720G, 5.60 5.44

00121> 1440, 3.00 3.10

00122

C01iz3 TIME RBIN § TIME RAIN | TIN= RATIN TIME IN
001i24> hrs  wm/hr | 1ws  mm/hr | hrs  wm/hr hrs  mm/hr
00125> .17 e.248 | 1.00 122.142 |  1.83 7,723 2.87  £.045
00i26> .33 5.280 1.17 37.283 2.00 6.502.! 2,83 3.714
00127> .50 7.108 1.33., 18.954 2.17 5.625 | 3.00 3.434
G0128> ,67  11.120 | 1.50 12,760 2.33 4.969 |

00129> .83 28,100 | 1.67 9.588 2.50  4.458 |

00:130> :
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00 3L m = e e
P 1132 00010008~ o e o oo e
{ J133> * 25-YEAR IDF CHICAGOC STORM
00134> *CHICAGO STORM TONITS=[2], TD=I[3]1{krs), RTP=[0.333], CSDT=[10] (min)
003135 * ICASEcs={21, ’
[ 1136> * Enter ordinates of IDF cuxve below, at least seven points
[ 137> * TIME (min) Intensity (mm/hr)
001.38> * is5] [196.00]
00139> * {10] [145.30]
[ 140> * [15] [119.20]
L 141> * [30] [74.70]
J0142= * [60] [43.80]
101435 * [120] [25.80]
[ léds * (3601 [11.70]
. 145> # [720] [6.60]
JOl46> * {14401 [3.50] -
10147> * -1 -1
¢ 148> % 100-YEAR IDF CHTCAGO STORM
i 149> *CHICAGO STORM IUNITS=[2], TD=[3] {(hrs), RTP=[0.333], CSDT=[10] (min},
10150 * ICASEcs=[2],
10151 * Enter ordinates of IDF curve helow, at least seven points
PiB2s % TIME {(min) Intensity (mm/hx)
| 153> * [5] [242.60]
10154> * [10] . [r73.00]
10155 # [15] [145.80]
156> * {301 [81.906]
. 157> * [60] {53.20]
01585 * [120] [31.50]
0159> * [360] [14.501
- 160> * [720] {8.00]
: keis % [1440} [4.30]
0162> * -1 -1
01635 - -mmmmm e o X ) .
164> | DEFAULT VALUES | Filename: W:\active\60400144\design\analysis\SWMAPR~1\SH
1653 —mmom o he e ICASEdv = 1 (read and print data)
0le6> FileTitle= File comment: [ ]
0167> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
168> Horton's infiltration equation parameters:
© 169> [Fo= 50.00 mm/hr] [Fc= 7.50 mm/hr] [DCAY= 2.00 /hr] [F= .00 mm]
‘0170 Parameters for PERVIOUS surfaces in STANDHYD:
0171> [Izper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
172> FParameters for IMPERVICUS surfaces in STANDHYD:
173> [Taimp=  1.57 mm] [CLI= .31] {iMNI= .013]
UiT74> Parameters uged in NASHYD.
0175> [Iz= 4.67 me] [N= 2.00]
T e e e e
LT D0t 00 0~ m o o e e e e ————— —
ul78> *# Area Al (see DWE 8D2)
01785 =-rmemmmm e .
180> | DESIGN NASHYD Area (ha)=  73.80  Curve Number (CN)=60.00.
187> | 01:R1 DT= §.71 Iz (mm) = 4.670 F ¢f Linszrx Ras.(M)= 3,08
Ul835 —m o mem e U.H. Tpihrs)= 1.440 .
0183 .
"leds Unit Hyd Qpeak (cms)= 1.960
185>
wlEss PEAX FLOW cms) = CE1D (3
0ig iz TIME T0 PRAX (Ars) = 2.835
"188> RUNOFF VOLUME {mm) = 9.386
18> TOTAL RAINFALL {mm) = 49,5035
wlS0x RUNOFF COEFFICIENT = L1380
0191
“1l92> {1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
193
B D s e e e e e e e
0L85> 00L 20005 ~m = o o o e m e e e e e a oo
ntec Comsulting Ltd. 604 FPage 2
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06196> *# Area A2

00197 -=-—- s

00198> | DESIGN NASHYD Area {ha)= 120.00 Curve Number (CN) =60.00
00L93> | 02:A2 DT= 5.00 Ia (mm)=  4.870 # of Linear Res.{(N)= 3.00
002005 =mwmmmmme e U.H. Tp(hrs)=  1.540

00201

00202> Unit Hyd Qpeak (cms)= 2.976

00203=> '

00204~ PEAK FLOW (cms)= .944 (1)

00205> TIME TQ PEAX (hrs)= 3,000

00206> RUNOFF VOLUME {mm) = '8.386

00207 TOTAYI, RAINFALL {mm) = 49,505

00208> RUNOFF COEFFICIENT = 180

00209>

00210 (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00211

D022 == oo m e e e mmm e
002135 001 : 0006~ = === o oo e
00214> *# Area A3 ’

002155 =cmmmmmmmm e e

00216> DESIGN NASHYD Area (ha) = 5.60 Curve Number {(CN}=60.00
00217 03:A3 DT= 5,00 Ia (mm) = 4.5670 # of Linear Res. (N)= 2.00
00218> -mrmmmeme————e oo U.H. Tp(hrs)= 1.050

00219> .

00220> Unit Hyd Qpeak . (cwmg)= 204

00221

00222> PEAK FLOW {cms) = .058 (i)

00223> TIME TQO PEAK (hrs)= 2,333

00224 RUNOFF VOLUME (mm} = 5.386

00225 TOTAL RATINFALL {mm) = 4%.505

00226> RUNOFF COEFEFICIENT = .190

00227> ’

00228> (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00229>

00230 mrmm e e e e e
00230)> 00010007 —mmm s e m o o e e e e menm e ———
00232> *# Area A4

002333 cmmm e e o

00234> DESIGN NASHYD Area (ha) = 14,70 Curve Number (CN}=60.00
00235> 04 :A4 DT= 5.00 | Ia (mm) = 4.670 # of Linear Res. (N)= 3.00
00236> ~----mem e e e e U.H. Tp(hrs)= 1.040

00237>

00238 Unit Hyd Qpeak {(cms)= .540

00238>

Q0240 PEAK FLOW (cms) = .153 (1)

00241 TIME TO PEAX (hrs) = 2.333

Q0242 RUNOFF VOLUME {mm) = 9.386

00243> TOTAL RAINFALL (wm) = 45.508%

00244 RUNOFF COEFFICIENT = L1580

00245

00246 (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00247

QU248 o e e e e B e M M e MM
002495 001 0008 -~ -~ - r o mm e o e L e L LM es AT -
00250> *# Area AS

Q002581l> cmmmmr e e

¢G0252> | DESIGN NASHYD | 2res {nz}= 2,80 = Yumbaz  (CNI=30.00
0023535 | 05:A5 T= 5.00 | Iz {mm)= 4.8670 % of Linear Ras.(N)= 3.00
00254 reemrmrormr .o U.H. Tpl{hrs)= L.630

00255>

00256> Unit Hyd Qpeak (cms)= L212

00257>

00258> PEAX FLOW {cms) = L.051 (i)

00259 TIME TO PEAK {hrs)= 1.750

00260 RUNOFF VOLUME {mm) = 9.38Bs6

Sktantec Consulting LEed. 604 Fage

PRS—

PRS-
i




\...144pre0.out}

Stantec Consulting Ltd. 6§04

00261
[1262>
i 1263>»
00264>
p0265>
{ 12665
£‘267>
00268>
00269>

270>
E 271>
20272
20273
[ 274>
L. 275>
10276
20277>
© 278>
i 279>
J0280>
)0281>
| 282>
| 283>
J02B4>
)0285>
[ 286>
[ 287>
10288>
10289>
¢ 290>
{ 291>
10292>
10293>

294>
© 295>
0296
0237>

258>
‘ 299>
0300>
0301
T302s

303>
0304>
0305>
306
© 307>
0308>
0309

310>

311>
U312
0313

ERE: B

315>
U3lE~
0317=

318>

31%:
w320
0321
T322>

323>
w324
0328

{(CN)=60.00

# of Linear Res.{N)= 3.00

TIME
hrs
$.33
9.42
S.ED
9,58
8,87
9.7z2
9.83
9.92
10.00
10.08
10.1%

FLOW

cms
.01l1
.00
.08
007
.008

nn=
s U

.004
.0C4a
.003
.003
.003

TOTAY, RAINFALIL (mm) = 49,505
RUNCFF COEFFICIENT = 190
{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
0Lt 000 m e m e m e e e e e e e — =
*# Area A6
DESIGN NASHYD Ares {ha)= 4.10 Curve Number
06:0010086 DT= 5.00 Ia {mm) = 4670
---------------------- U.H. Tplhrs)= .630
Unit Hyd Qpeak (cms)= .249
PEAX FLOW {cmg) = 060 (1)
TIME TO PEAK {hrs) = 1.750
RUNOFF VOLUME {mm) = 9.386
TOTAT, RAINFATLL {mm) = 495_.505
RUNOFF COEFFICIENT = L190
(1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
D03 s 00 G m e m  m e e e e e e e e e
*# External Flows Pre-Development
| ADD HYD (extpre) | ID: NHYD AREA QPEAK  TPEAK R.V.
———————————————————— {ha) (cms) {hrs) {mm}
ID1 01:Al1 73.90 .610 2.83 9.39
+ID2 02:A2 120.00 . 944 3.00 8.38
+ID3 03:A3 5.60 . 058 2,33 8.39
+ID4 04 :A4 14.70 153 2.33 9.3%
+ID5 05:A% 3.50 0531 1.75 9.39
+ID6 06:001006 4,10 L0860 1.75 9.39
SUM 09:extpre 221.80 1.798 2.83 9.38
NOTE: PEAR FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
00 00 L= m o m e o e e mmm e o
SAVE HYD AREA {ha)= 221.800
ID=09 (extpre) QPEAK {(oms) = 1.798 (i)
DT= 5.00 PCYC= 1 | TPEAK {hrs)= 2.833
———————————————————— VOLUME (tam) = 9.386
Filename: W:\active\s0400144\design\analysis\SWMAPR~1\H-extpre.001
Comments: Pre External Flows
. 1) PEAK FLOW DOES §QOT IVCLUDE DASTTFLOW IF ANY.
TINE FLOW TIME FLOW TIME FLOW TIME FLOW
hrs cms hrs cms hrs cme hre cms
.00 .000 2.33 1.675 4.67 873 7.00 L123
.08 .000 2.42 1.71s 4.95 .824 7.08 .114
L17 .00 2.30 1.74? 4,22 L7992 7.7 L1085
.23 .000 2.58 1.772 4,92 L7132 7.23 .G97
.33 .000 2.67 1.788 5.00 .689 7.33 .089
.42 L0000 Z. 3 1.7zs 5.08 L5458 T.E2 .082
.50 .000 Z.83 1.798 .17 L6008 7.50 .076
.58 . 000 2.92 1.792 5.25 57¢ 7.58 .070
.67 000 3.00 1.784 5.33 .534 7.67 .064
.75 000 3.08- 1.7740 5.42 500 7.75 .059
.83 L0CL 3.17 1,749 5.50 268 7.83 .085
.92 L03L 3.25 1.722 5.58 437 7.92 . 050

10.25

.002
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C0326>
Q0327>
00328>
00329>
00330
00331>
00332>
00333>
C0334>
00335
00336>
00337>
00338>
00339
00340>
00341>
00342
00343 >
00344
00345>
00346>
Q0347>
00348>
00349>
00350
00351>
00352>
00353~
00354 >
00355>
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364
00365>
00366>
00367~
00368>
00369
00370>
00371>
00372>
00373>
00374>
Q0375>
Q0376
00377>
00372>
00379>
00380>
00381
Q0382>
Q383>
00384>
00385>
00388
00387
00388>
00389>
00390>

.002
.002
.001
.001
.001
.001
.001
.001
..000

L, 000

. 000
. 000
.0o0o0
.000
.000

FLOW
cnms
.004
.003
.003
.002
.002
.002
.601
.001
.001
.001
.G0L
.01
.000
.000
.000
.000
.000

1.00 046 3.33 1.690 5.67 408 8.00 .46 10.33
1.08 112 3.42 1.653 5.75% .380 8.08 043 10.42
1.17 L2085 3.50 1.61%1 5.83 .354 8.17 .039 10.50
1.25 L3198 3.58 1.565 5.92 338 8.25 .036 10.58
1.33 445 3.67 1.517 6,00 .307 8.33 .033 10.67
1.42 .579 3.795 1.466 6.08 284 B.42 .030 10.75
1l.50 L7158 3.83 1.413 6.17 265 B8.50 .028 14.83
1.58 .849 3.92 1.358 6.25 247 8.58 .025 10¢.92
1.67 .979 4,00 1.303 £.33 L2228 8.67 023 11,00
1.75 1.100 4.08 1.247 6.42 212 8.75 021 11.08
1.83 1.213 4,17 1.1%92 6.50 .197 8.83 020 11.37
l.82 1.317 4,25 1.136 6.58 182 8,92 ,018 11.25
2.00 1.40¢5 4,33 1.081 6.67 .169 9.00 016 11.33
2.08 1.452 4,42 1.027 6.75 156 9.08 .0l4 11.42
2.17 1.563 4.590 .975 6.83 .144 9.17 .013 1%.50
2,25 1.624 4.58 923 6.92 133 g.25 .012
D0t 00 2 m e o e e e e e e e e e L — T  ———————
*# Site Area
DESIGN NASHYD |  Area {ha)= 68.00 Curve Number  (CN)=60.00
07:site DT= 5.Q0 | Ia (mm)=  4.670 $# of Linear Res.(N)= 3.00
—————————————————————— U.H. Tplhrs)= 1.070
Unit Hyd Qpeak (cms}= ‘2,427
PEAX FLOW (cma) = .693 (1)
TIME TO PEAK {hrg) = 2.417
RUNOFF VOLUME (mm) = 9.386
TOTAL RAINFALL {mm) = 49.505
RUNOFF COEFFICIENT = .150
(1) PEAX FLOW DOES NOT .INCLUDE BASEFLOW IF ANY.
I L 4 R R i e T e it
SAVE HYD AREA (ha) = £8.000
ID=07 {site ) QPEAK (emsg) = .693 (1)
DT= 5.00 PCYC= 1 TPEAK {hrg)= 2.417
———————————————————— VOLUME (mm) = 9.386
Pilename: W:\active\60400144\design\analysis\SWMAPR~1\HE-gite,001
Comments: Pre Site Flows
{i) PEAK PFPLOW DOES NCOT INCLUDE BASEFLOW IF ANY.
TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME
hrs cms hrs CIs hrs cms hrs cms hrs
.00 000 1.83 .573 3.67 422 5.50 060 7.33
.08 000 1.92 .610 3.75 .35%6 5.58 .054 T7.42
.17 000 2.00 .639 3.83 .370 5.67 .048 7.50
.25 .000 2.08 .662 3.982 345 5.75 .043 7.58
L33 000 2.17 LB78 4,060 L3321 ‘5.83 . 038 7.87
La2 000 2.25 .588 4,02 . 298 5.92 TL03E4 7.73
.80 .000 2.33 .693 4.17 275 &6.00 L0311 7.83
.58 .000 2.42 .693 4.25 .254 6,08 L.027 7.92
.67 .000 2.50 .689 4.33 . 233 6.17 024 8.00
= Q00 2.53 .682 4,47 L2214 6.25 L0222 2.42
LEZ LOGL Z2.87 871 4,50 . L85 6.33 018 8.17
.92 .008 2.75 L6588 4 .58 LLT7e 6.42 L017 8.25
1,00 022 2.83 L.643 &, E7 L1583 &.50 L0315 8.33
1.08 L0359 2.82 .626 4.75 L1439 &.58 L1 8.42
1,17 .108 3.00 .608 4.83 . 135 6.867 012 8.50
1,258 L1686 3.08 .589 4.92 .123 6.75 .011 8.58
1.33 .230 3.17 L5869 5.60 111 6.83 .009 8.67
1.42 .287 3.25 545 5.08 L1001 £.92 .008 8.75

.CO0
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00391> 1.50 .362| 3.33 .523 5.17 .091] 7.00 .G07| g.83 .000
1392 1.58 .423 3.43 .499 5.25 .082 7.08 .006 8.92 .000
i )393> 1.67 LABO 3,50 .473 5.33 L074 7.17 .005
00394 1.75 L5390 3,58 .448 5.42 . 066 7.25 .004
0030 5 = o = e o e e e e
£ 13963 0010004 - e o e e T Ty
P 13975 e
40398> | ADD HYD (sumpre) | ID: NHYD BEREA QPEAK  TPEAK R.V. DWF
003995 woomme (ha) {cms) (hrg} {mm) (cme)
§n400> ID1 (9:extpre  221.80 1.798 2.83 9.39 .000
| 1401> +ID2 07:site £8.00 .693 2,42 9.39 .000
00403> SUM 08:sumpre  289.80 2.459 2.67 9.39 .000
404>
? 405> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,
0406 .
040 T > = o e e e
§ 408> 00110015~ =~ mmm o m o ¢ m o
| 409> s
30410> SAVE HYD AREA (ha)= 289.80¢
10411> | ID=08 ({sumpre) QPEAK (cma) = z.45% (1)
[ 412> | DT= 5.00 PCYC= 1 TPEAK {hrs)= 2.667
I 813> s VOLUME {mm} = 9.386

lualss Fllename: W:\active\60400144\design\analysis\SWMAPR~l\H—sumpre.001
30415~ Comments: Overall Predev Hydrograph

F41l6>
L 4l7> {1) PERX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
418> TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
10419> hrs oms hrs oms hrg cms hrs cms hrs oms
i 420> .00 .000 2.33 2.368 4.67 1.036 7.00 L3130 9.33 L0111
© 421> .08 .000 2.42 2.4089 4.758 .973 7.08 120 9.42 .010
‘wd22> .17 .0040 2.50 2.437 4.83 . 913 7.17 L1106 9.50 .008
0423> .25 .0C0 2.58 2.453 4,92 . 855 7.25 L1001 9.58 .007
424> .33 000 2.67 2.459 5.00 . 800 7.33 .093 8.67 . Q06
125> .42 L0040 2.75 2.454 5.08 . 748 7.42 .086 9.75 .005
Ud26> .50 L0040 2.83 2,441 5.17 .699 7.50 078 9.83 .004
0427 .58 .000 2.92 2.420 5.25 .652 7.58 072 9.92 .004
428> .67 . 000 3.00 2.393 5.33 .608 7.67 .066 10.00 +003
: 129> .75 .000 3.08 2.35% 5.42 .566 7.75 .061 10.08 .Q03
wd30> .83 .002 3.17 2.317 5.50 527 7.83 .056 10.17 .003
0431> .92 .017 3.258 2.269 5.58 .439¢ 7.92 . 051 10.25 .002
132> 1.00 L0740 3.33 2,213 5.67 458 8.00 .047 10.33 .002
133> 1.08 171 3.42 2.153 5.75 423 8.08 .043 10.42 .002
wi3ds 1.37 .313 3.50 2.084 5.83 .393 8.17 .040 10.50 .00L
0435> 1.25 .485 3.58 2.013 5.92 364 8.25 L0386 10.58 L0011
~136> 1.33 .676 3.67 1.939 6.00 .338 8.33 .33 10.67 001
2137> 1.42 .B74¢ 3.758 1.862 6.08 313 g8.42 .031 1¢.75 .001
~138> 1.50 1.0717 3.83 1.783 6.17 L2580 8.50 .028 i0.83 L0001
439> 1.58 1.273 3.92 1,704 6.25 .268 8.58 .026 10.92 001
T3 1.67 1.458 4,00 1,624 6.33 .248 8.67 .024 i1.00 . 000
L4 1.75 1.83¢ 4,08 1.545 6.42 L2380 8.75 .0z22 11.08 .000
-tldl > 1.83 1.787 4,47 1.457 5.50 L2132 8.83 Q20 11.17 L0090
0443> 1.92 1.%28 4.25 1.330 6.58 .19%5 8.92 .018 11.25 000
144 2.0¢ 2.049 4,33 1.318 6.67 . . 181 5.00 .01ls 11.33 000
t455 2.08 2,153 4.42 1.242 6.75 LAE87 .08 .012 11.42 000
Y35 2.17 2,241 4,50 "1.171 6.83 .154 S.17 0132 11,50 0002
0447 .. “a.l5 2.2.%, .= L.1Ga 6.592 Lis2 .23 01z
G B o o e o e e e
B 00 s 0 l8mm mm o e e s e e e e e
150 FINISHE
D S L = o o e e e e e e
ﬂd;52> *********'k*'Ir***7‘\-*_************************************v‘r*************************
53> WARNINGS / 'BERRORS / NOTES
F54» e
0455 Simulation ended on 2005-05-04 at 10:09:19
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00457
00458>
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JO001>
002>
303>

J00GC4 >

J0005>
006>
007>

10008

10009
010>
011>

10012

)0013>
014>
0l5>

10016>

1001 7>
018>
019>

10020

0021
022>
023>

0024
0025
026>
027>
Q028>
0029
230>
J31l>
u032>

0033

T334
235>

0036

0037>

)38>
139>
u04g>
0041>
)42
J43=
yidd>
0045>
46>
147>
ug48>
0049>
150>
J51l>
vd52>
0053>
“054x
155>
w5 6>
Q037>
~258>
155>
60>
0061>
~N52>
163>

-d8é>

0065

85838 W W M M H H ¥ ¥ M M 000 999 8995 sssssmosom
] WWwW MMMM H H ¥ v MM MM O o 9 9 =@ )
88588 WWW MMM HHHHH b4 MMM O 0 #3F 9 g 3 9 Ver. 4.02
s WwW M M EH H Y M M O 0 9999 9999 July 1999
88853 WwW M M H H ¥ M M 000 ] 8 sS=somosco
9 9 9 9 # 38243086
StormWater Management H¥drologic Model 999 999 =smmsssos
*********************5\:*****************************************************
Rk kkdkdkhkk Rk kdh R R AT AR I ILRR SUMHYMO-99 Ver/4 .02 *kkdhhthdhhhhhrdiddnnhhikir
*ikwkxst A gingle event and continuous hydrologic simulation model #%#«#x%#
ok ke e e based on the principles of HYMO and its successors Fedkdedkok ko
ok ke OTTHYMO-83 and OTTHYMO-89. ok ok
**'k********-k-k'k*************************************************************
*kkkwkx Distributed by: J.F. Sabourin and Associates Inc. ok ko k
Ak ok ke Ottawa, Ontario: (613) 727-5199 *Rk Ak Ak
®hok ok ok ok Gatineau, Quebec: (819) 243-6858 . ook ke ke k ok
RAA kKKK E-Mail: swmhymo@jfsa.Com ok de ok ke ke
******‘k********************************************************************
B e e o o A N S NS S S AP S S AT S A N A RIS
+++++4+4 Licensed user: Stantec Consulting Ltd. 604 +EEF 4+t
R Ottawa . SERIAL$#:3824306 +++bt e+
R e R Rk Ll E D o ot R A U A S NN A S ST AU U AT AR AR P SR
*******************************************-k*'ir*****************************
ok kk ok k ++++++ PROGRAM ARRAY DIMENSIONS +4+++++ ERE K kKK
*hAEk Ak Maximum value for ID numbers : 1¢ . ook ok ke ok
Fek ek ek Max. number of rainfall points: 15000 e de ke ek
e ke ok e e e Max. number of flow points : 15000 ek ok ok ke
***************************'k‘k***‘k*********'ic94*************-}:*****************

Fodok ok dkkokok ok ok K & & & e d o Fode de DETAILED QUTPUT hkkhdkdhkddok ki khkk kiR
*******************************************'k‘*******************************
* DATE: 2005-05-04 TEIME: 10:10:29 RUN COUNTER: 000190 ° *
********************************************‘k***********************‘k******
* Input filename: W:\active\50400144\design\analysis\SWMAPR~1\144pre0,da*
Output filename: W:\active\60400144\design\analysis\SWMAPR~1\l44pre0.ou*

User comments:

Summary filename: W:\active\60400144\design\analysis\SWMAPR~1\144preO.su*
*

*

2:

*

*

*

*

* 1=
*

* 3
*

&

'k******************:\-******‘k********‘ki‘********'k'.k***************************

00L 3000 L~ = m = = o e o e e e e e e
*#*1‘:*********1’:****'k*-!:*'k*'k'k'k'kﬁ'**-k*******v’t*:i'**********7‘1*********:‘:*****‘ki:**:‘:*******
*# Project Nams: [Bmerzld Cresk] Project Number: [504-00144]
*#' Date : 06-18-20024
##% Modeller : [MAF]
*#  Company : McNeely Engineering Consultants Limited
%% Tigensa # : 56395479
7&7-‘;‘!{:} v e or TRk kow o P R 2 T AT KW E R Tt . CHERRR AR I m AR R sk IR RGN T Rk E R ARk R Rk R Rk i
I START | Projsct dir.: W \activa\£0400144\dezt ro\znalysis\SWMADR~1
———————————————————— Rainfall dir.: W:\active\60400i44\design\analysis\SWMADPR~1
TZERQ = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTCORM= 0
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00066
00067>
00068

LT o o T o ] 0 b E e et P

*# BEXISTING CONDITIONS
* 2-YEAR IDF CHICAGO STORM

TUNITS=[2], TD=[3]{hrs}, RTP=[0.333], C8DT=[10] (min),

00069 *CHICAGO STORM

00070s = ICASEes=[2],

0071 * Enter ordinates of IDF curve below, at least seven ponts
00072> * TIME (min} Intensity (mm/hr)
000735 * [5] f102.80]

000745 * [10] {77.10}

00075 * [15] {83,30]

00076> * [30] [39,90]

00077> * [60] {24.20]

00078> % [120] {14.30]

00079 * [360] [6.20]

00080> * [720] [3.60]

00081 # [1440] [2.00]

00082> * -1 -1

00083> * B-YEAR IDF CHICAGO STORM

00084> *CHICAGO STORM

IUNITS=[2], TD=[3](hrs), RTP=[0.333], CSDT=[10] (min),

00085 * ICASEcs=[2],

00086 * Enter ordinates of IDF curve below, at least seven points
00087> * TIME (min) Intensity (mm/hr)
00088> % (5] [140.20]

00089> * [10] [104.40]

Q0090> * {15] [85.60]

00091 * [30] [53.90]

00092 * [60] [32,00]

00093> * [120] [18.9¢]

00094 * {360] [8.40]

00095> * £720] [4.80]

C0096> * [1440] [2.60]

00097> % -1 =1

00098 * 10-YEAR IDF CHICAGO STORM

00099> *CHICAGO STORM
C0100> #

*

TUNITS=[2], TD=[3] (hrs), RTD=[0.333], CSDT=[10] (mid),
ICASECs=[2],

00L01l> * Enter ordinates of IDF curve below, at least seven points
00102 * TIME (min) Intensity (mm/hr)
001035 * [5] [165.00]

00104 * [10] [122.50]

00108> * [15] [100.440]

00L06> * [30] (63.10],

00107 * f60] [37.10]

00108> * [120] [22.00]

00109> * {360] [9.50]

00110> * [720] {5.60]

0011li»> * [1440] [3.00]

00112> * -1 -1

00113> *# 25-YEAR IDF CEICAGO STORM
001145 —m—--—mmmmmmm—mmmn

00115> | CHICAGO STORM

IDF curve parameters: A=31402,884

00116> | Ptotal= 58.23 mm B= £.018
OC0LLT> rmomemmcmmae e C= .8192
Q01is8s ugad in: INTEMSITY = &/ (v + Z}°C
00119>

00120> Puration of storm = 3,00 hrs

00121l> Storm time step = 10.00 min

00122 Tims to peak ratio = .33

C0Ll23>

00124 The CORRELATION coefficient iz = .93997492.
00125

Q01lzs> TIME ENTERED COMPUTED
00127 (min) (mm/hr} {mm/hr)
00128> 5. ' 196.00 196.58
00129 10. 145,30 144.62
00130=> 15. 119.10 . 115.83

Stantec Congulting Ltd. 604
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00131> 30Q. 74.70 74 .51
1132> 60. 43 .60 45,36
1133 120 25.80 26.72
Uul34s 360 11.70 11.15
00135> 720. 6.60 6.37
© 436> 14490. 3.50 3.62
137>
138> TIME RAIN | TIME RAIN TIME RAIN | TIME RAIN
30139 hrs mm,/he hrs mm/hx hrs  mm/hr hrs  mm/hr
""" 140> .17 4,934 1.00 344,692 1,83 9.014 2.67 4,701
14l= .33 6.152 1.17 43,904 2.00 7.571 2.83 4,330
uld2s .50 ‘8.282 1.33 22,224 2,17 6.544 3.00 3.983
J0143 = .67 13.006 1.50 14,852 2.33 5.776
144> .83 33.041 | 1.67 11.192 | 2.50 5.179
145>
T 6 = e e e e
100475 0010003 oo m oo o o e e e e
148> * 1Q0-YEAR IDF CHICAGO STORM
149> *CHICAGO STORM ITUNITS=[2], TD=[3}(hrs), RTP=[0.333], CSPT=[10] {(min),
U150 * ICASEws=[2],
10151> * Enter ordinates of IDF curve below, at least seven points
152> * TIME (min) Intensity (mm/hr)
153> * [5] [242.50]
IWiB4s * [10] [179.00]
10155 * [15] [146.80]
Ll56» * [301 [91.90]
157> * [60] {53.20]
ul58> * [12C] f31.50]
0159 * [360] [14.50]
TLEQ> % [720] [8.00]
1el> * f1440] [4.30]
wlE2> * =1 -1
0163 ~m-mmmmmmme e - - -
~164> | DEFAULT VALUES | Filename: W:\active\60400144\design\analysis\SWMAPR~1\SH
LE5> cmmm e ICASEdv = 1 (read and print data)
wl6E> FileTitle= File comment: [ ]
0167> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD CCM
T168> Horton's infiltration equation parameters:
169> fFo= 50.00 mm/hr] [Fc= 7.50 mm/hr] [DCAY= 2.00 /hr] [F= .00 mm]
vi70> Parameters for PERVIOUS surfaces in STANDHYD: '
0171 [IAper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
~172> Parameters for IMPERVICUS surfaces in STANDHYD:
173> [TAimp= 1.57 mm] [CLI= .31] [MNI= ,013]
174 Parameters used in NASHYD:
0175> [Ta= £4.67 mm} [N= 3.00]
T B mm s m o o e e e e e e e
LT 00 2000 — m = o o o e e e
-1l78> *# Area Al (see DWG SD2)
01792 ~--mm e ea o
"180> DESIGN NASHYD Aresz (ha)= 73.90 . Curve Number (CN)=60.00
i8> 01:21 DT= 5,00 i Ta - (mm) = 4,679 # of Linsar Ras., (N}= 3.00
B R I et T upp U.H. Tp(hrs): 1.440
0ig3d»
nigds Unit Hyd Qpeak (cms)= 1.980
185> .
186 PERK FLOW (cms) = .839 (i
ore- TIUD DL EEAR (s, = D.SLD
n188x> RUNCFF VOLUME {mm) = 12.868
18%> TITAL RAINFALL {mm}=  B83.223
182> RUNORTY COZFTFiliEeENT = 224
0191 -
192> (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
193>
LA e e e e
0185 00310008 - =~ m m e o o o e e e,
‘ntec Consulting Lid. 604
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001%96> *# Area A2

Q01973 —=cmmee e r e rmn

00198> | DESIGN NASHYD Area (na)= 120.00 Curve Number (CN)=60.00
00199> | 02:A2 DT= 5.00 Ta (mm)=  2.670 # of Linear Res.{N)= 3.00
00200> -~---ommme e e U.H. Tp{hrs)= 1.540

00201>

00202> Unit Hyd Qpeak (cms)= 2.976

00203>

00204> PEAX FLOW {cmg}= 1.297 (i)

00205> TIME TO PEAXK {(hrg)= 3.000

00206> RUNOFEF VOLUME {mm) = 12.868

00207> TOTAYL, RAINFALL (mm) = 58.226

00208 RUNOFF COEFFICIENT = 221

00208>

00210> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00211i>

D2 2 > v m e e e e e e e e ) o ke e e e e e e e e e e
00213> 00L: 0008 mmem e sttt e e e e m e E e R e e e e e e e e e e e e e — M mmm e m o
00214> *# Area A3

002155 —------cmmer e rrrnrn—-——

00216 DESIGN NASHYD Area (ha)= 5.60 Curve Number (CN)=60.00
00217> 03:43 DT= 5.00 Ia {(mm) = 4.670 # of Linear Res. (N}= 3.00
00218 meww e e U.H. Tp{hrs)= 1.05¢C :

00219>

00220> Unit Hyd Qpeak (cms)= ,204

Q0221 >

Cc0222> PEAK FLOW {cms) = 080 (i)

00223> TIME TO PEAX {(hrs) = 2.333 :

00224 RUNOFF VOLUME () = 12.868

00225> TOTAL RAINFALL (mm) = 58.22¢6

00226> RUNOFF COEFFICIENT = L2211

00227>

00228> (i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00229>

D023 05 == o m e m e e e ————— e
00231> D0L:000T - ————m—mmm o e e e mmmm e oo ———mm e
00232> *# Area A4

002335 ~~-ommmmm e e m e e

Q0234> DESIGN NASHYD Area (ha)= 14,70 Curve Number (CN}=60.00
00235 02:34  DT= 5.00 Ia {mm) = 4.670 # of Linear Res.(N)= 3.00
00238> ~---—remrmr e e mn———- U.H. Tp{brs)= 1.040

00237>

00238> Unit Hyd Qpeak (cms)= .540

00239

00240 PEAK FLOW {cms) = .211 (i)

00241 > TIME TQ PEAX (hrs) = 2.333

00242> RUNCFF VOLUME {mm) = 12.868

00243> TOTAL RAINFALL {mm) = 58.226

00244 RUNOFF COEFFICIENT = 221

00245>

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

c0247> ’

QUZ48D —-mmmmmmm m e i o e e e e e e e e e e e e e e e e e e e M Mmoo
00249> 001:000B-m-r—m o r e e e e e e e e e e e e L m G G MW M s s e
00250> %# Area AS

002581y —=-~c e mrmm e e - '
00252> | G NASTYD ! Drez {(ha)= 3,80 Curve Number (CN)=60.00
00233> | 135 DT=-5.00 | Ia {mm)=  £.870  §# cFf Linzar Zes. ()= 3.C0
002545 mmwweau i m s U.#H, Tplhrs)= 630

00255

00256> Unit Eyd Qpeak (cms)= .212

00257> _

00258> PEAX FLOW {cms)= .072 (1)

GQ259x> TIME TO PEAK {hrs)= 1,750

00260> RUNOFEF VOLUME {mm) = 12.868

Stantec Consulting Lid, §04 Pag=z 3
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00261>
i 1262»
I 263>
00254>
00265>
i 266>
| 267>
D0268>
D0269>
f’270>
271>
n0272>
20273
274
[ 275>
JU276>
0277
P 278>
279>
10280
10281
282>
283>
U284
Y02B85>
286>
287>
u288>
13288
290>
291>
292>
‘0293>
294>
; 295>
296>
0297>
;298>
; 299>
w300
04301>
T302>
© 303>
u304>
0305>
306>
307>
308>
0309>
310>
311
312>
0313>
"3ldn
315>
_31éex
031"
n338>
315w
320>
0321>
n322s
123>
324
0325>

TOTAL RAINFALL  (mm)= 58.226
RUNOFF COEFFICIENT = 221
(i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00 1 0008 = m m m s e e e
*# Brea A6
DESIGN NASHYD Area (ha)=  4.10 Curve Number  (CN)=60.00
06:001006 DT= 5.00 Ia (mm) = 4.670 # of Linear Res. (N)= 3.00
—————————————————————— U.H. Tp(hrs}= .630
Unit Hyd Qpeak (cms)= .2453
PEAK FLOW {cms) = .084 (i)
TIME TO PEAK {hrs)= 1.750
RUNOFF VOLUME {mm) = 12.868
TOTAL RAINFALL (mm) = 58.226
RUNOFF COEFFICIENT = .221
{1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
D0 2000 mm = o e e e e
*# External Flows Pre-Development
| ADD HYD (extpre) | ID: NHYD AREA QPEAK  TPEAK R.V. DWF
———————————————————— {(ha} {cms) {hrs) (mm) {cms)
IDL C1:A1 73.90 .839 2.83 12.87 000
+ID2 02:32 126.00° 1.297 3.00 12.87 000
+ID3 03:2A3 5.60 .080 2.33 12.87 000
+ID4 Q4:n4 14 .70 211 2,33 12.87 oc0o
+ID5 05:A58 3.50 072 1.75 12.87 000
+ID6 06:001006 4.10 .084 1.95 12.87 0600
SUM 09:extpre 221,80 2.472 2.75 12.87 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
00T 200 L L = m e e e e
SAVE HYD ARER (ha)= 221.800
ID=09 (extpre) QPEAK {cms) = 2.472 (i)
| DT= 5.00 PCYC= 1 TPEAK (hrg} = 2.750
———————————————————— VOLUME (rrn) = 12.868

Filename: W:\active\60400144\des

Comments: Pre Exkternal Flows

(1}
TIME
hrs
.00
.08
.17

=

.33
A2
Z30
.58
.87
.75
.83
.82

PEAK FLOW DOES NOT INCLUDE BASEYLOW I7 ANY.

FPLOW
cms
.CO0
.000
.Q00

-

. GO0
.CO0
.CCO
.Go0
.00
. 002
.003
.018

L
TIME FLOW TIME FLOW
hrs cams hrs cms
2,33 2.320¢° 4,87 1.182
2.42 2.374 4.75 1.116
2.50 2.415 4,83 i.082
S.Ea Z.423) . 2.,%% L9351
2.67 2.464 5.00 .932
2,758 2,472 5,038 LB71
2.83 2.472 5.17 822
2.92 Z2.463 5.25 770
3.00 2,447 5.33 722
3.08 Z2.424 5.42 675
3.17 2.383 5.50 .631
3.25 2.354 5.58 .580

TIMZ
hrs
7.00
7.08
7.17
Toal

L33
T.ET
T.50
7.58
7.67
7.75
7.83
7.82

rLOW

ign\aralysis\SWMAPR~I\H-extpre.00L

F

Ty ol W i

W @
B G i~ oo R W

-

DWW W WD

t
.

0
.

10.00
10.08
10.17
10.25

FLOW

cms

.014
013
.01y
.003
.co8
067
.Goe
. 005
. 004
004
.003
.003

\nkec Consuiting LEd. 60+
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00328>
00327>
00328>
0032%>
00330>
0033%1x>
00332>
00333>
00334>
00335>
00336>
00337>
00338>
00339>
00340>
00341>
00342>
00343>
00344>
00345>
003456>
00347>
00348>
003495
00350>
00351>
Q0352>
00353>
00354>
00355
00356>
00357>
00358>
00359>
00360>
00361>
00362>
00363>
00364
00365>
Q0366x>
00367
00368>
00369
00370
00371
00372>
00373>
00374>
00375
00376>
00377>
00373>
00379>
00380>
00381
00382>
00383>
00384
00385>
00386>
00387>
00388=>
00338>
003280>

Stankec Consulting Ltd. 604
1.00 0868 3.33 2,308 5.67 .B50 8.00 062 10.33 003
1,08 .1l64 3.42 2,255 5.78 L513 B.08 Q57 10.42 .002
1.417 L2986 3.50 2,136 5.83 478 8.17 .053 10.50 .002
1.28 A5G 3.58 2.133 5.82 445 B.25 .048 10.58 .002
1.33 634 3,87 2.065 &.00 414 B.33 . 044 10.67 . 001
1.42 .822 3,75 1.954 6.08 .385 B.42 041 10.75 .00
1.50 1,011 3.83 1,921 6.17 358 8.50 . 037 10.83 .001
1.58 1.187 3.92 1.846 6.25 .332 8.58 .034 16.92 001
1.67 1.375 4.00 1.770 6.33 308 8.67 .031 11.00 L0001
1.75 1.543 4.08 1.693 6.42 286 8.75 029 11.08 .000
1.83 1.688 4.17 1.617 6.50 265 g.83 026 11.17 000
1.92 1.838 4,25 1.541 6.58 246 g.92 . 024 11.25 .000
2.00 1.965 4.33 1.466 6.67 227 9.00 022 11.33 000
2.08 2.076 4.42 1.392 6.75 210 9.08 .01% 11.42 .000
2.17 2.172 4.50 1.320 6.83 194 9.17 .0x8 11.50 Q00
2.25 2.253 4.58 1.250 6.92 180 9.25 016
B0 L s DL 2 - m o m e e e e e e e e e e e
*# Site Area
| DESIGN NASHYD Area (ha) = 68.00 Curve Number (CN)=60.00
| 07:site DT= 5.00 Ia {mm) = 4,670 # of Linear Res.{(N)= 3.00
—————————————————————— U.H., Tp{hrs)= 1.070
Unit Hyd QOpeak ({(oms)= 2.427
PEAX FLOW (crs) = .857 (i)
TIME TO PEAK (hrs)= 2.333
RUNOFF VOLUME {mm) = 12.868
TOTAL RAINFALL {mm) = 58.226
RUNCFF COEFFICIENT = .221
(i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002t 00L3mm m == = -
| SAVE HYD AREA {ha}=  68.000
ID=07 {(site ) QPEAK {cms) = .957 (1)
DT= 5.00 PCYC= 1 TPEAK (hrs)= 2.333
-------------------- VOLUME (mm)=  12.868
Filename: W:\active\50400144\design\analysis\SWMAPR~1\H-site.001
Comments: Pre Site Flows
{1} PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
hrs cms hrs cms hrs cms hrs cms hrs cms
.00 .000 1.83 .801 3.67 .578 BE.50 .080 7.33 . 005
.08 L.000 1.92 .850 3.75 .534 5.58 072 7.42 .004
.17 .000 2.00 .889 3.83 499 5.87 064 7.50 .003
.25 .000 2.08 .818 3.92 465 5.75 .057 7.58 . .003
.32 .000 2.7 . 839 £.00 &322 5.83 .01 7.8% L0032
.42 .000 2.25 L9821 4,03 L2200 5.52 LGds T.TE .002
.50 .CG0 2.33 . 987 4,17 .370 6.00 041 7.83 .002
.58 . 0G0 2,42 .955 4 .25 L3481 £.08 L. 037 7.92 .002
.67 .0CQ 2.50 .948 47,33 .313 6.17 L0323 8.00" .001
.75 L0000 2.58 . . 937 4,47 .288 §€.23 L2228 8.03 L9001
.23 LOCL Z.67 LBZL L .90 .283 §.35 .0Z% 8.37 L0011
.92 .00% 2.75 . 901 4.58 L2490 €.42 023 8.25 .001
1.0C L0338 2.83 .87¢ 4,87 LELD 6.50 L0230 B.22 001
1.08 . 088 2.82 .3855 4,75 L1982 6.58 L0418 B.42 .CC0
1.17 . 155 3.00 .829 4,83 181 6.67 L016 §.50 .000
1.25 ,238 3.08 .802 4.92 .164 6.75 .01l4 8.58 .000
1.33 .328 -3.17 L7973 5,00 148 6.83 L0313 8,67 .000
1.42 420 3.25 L7142 5.08 135 6.92 L0011 8.75 L0040

Stantec Consulfing Led. &04
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00381>
. 1392>

1393
00394
00395>
. 396>
© 397>
303398
J039%>
C 400>
. 401>
10402>
J0403>
T 404>

405>
10406>
J0407>
© 408>

405>
10410
10411>

412>

413>
JU4l4>
30415>
- N3

AL >
418>
10419

420>

421>
vA22>
10423 >
424>

425>
w428
10427>
428>

429>
430>
10431 >
"432s

433>
&34 >
10435

"TE36>

437>
438>
10438
‘hEA0>

Stantec Congulting Ltd. 604
1.50 .B51l1 3.33 709 5.17 122 7.00 .008% 8.83 000
1.58 .596 3.42 .675 5.25 .110I 7.08 .008 8.92 . 000
1.67 673 3:50 641 5.33 09g 7.17 006
1.75 742 3.58 605 5.42 .089 7.25 0065
000 2 00Ld = m e e o e e e ——————
| ADD HYD (sumpre) | ID: NHYD AREA QPERK  TPEAK R.V, DWF
———————————————————— (ha) {cms) {hrs) {mm) {cms)
ID1 09:extpre  221.80 2.472 2.75 12.87 .000
+ID2 07:8ite 68.00 . 957 2.33 12.87 .000
SUM 08:sumpre 289.80 3.384 2,67 12.87 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
003t 00 m mm e e e e e e e — mmmm—————————
SAVE EYD AREA (ha)= 285,800
ID=08 (sumpre) QPEAK {cmg) = 3.384 (1)
DT= 5.00 PCYC= 1 [ TPEAK {hrs)= 2.667
———————————————————— VOLUME {mm) = 12,868
Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-sumpre.001
Comments: Overall Predev Hydrograph
(i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
TIME FLOW TIME FLOW TIME ‘FLOW TIME FLOW TIME FLOW
hrs cms hrs cms hrs cms hrs cms hrs cms
.00 .000 2,33 3.277 4.67 1.401 7.00 .175 9.33 014
.08 .000 2.42 3.330 4.75 1.315 7.08 .16l 9.42 013
.17 .000 2.50 3.364 4.83 1.233 7.17 .148 9.50 0Ll
.25 .000 2.58 3.381 4.92 1.155 7.25 136 9.58 00o
.33 .000 2.67 3.384 5.00 1.4681 7.33 . 125 S.a7 oo8
.42 .G00 2.75 3.373 5.08 1.010 7.42 .115 9.75 co7
.50 000 2.83 3.351 5.17 . 943 7.50 .106 9.83 006
.58 .000 2.92 3.318 5.28 .8B0 7.58 .097 2.92 005
.67 .000 3.00 3.277 5.33 .B20 7.67 . 089 10.00 004
.75 .001 3.08 3.226 5.42 764 7.75 .082 10.08 . 004
.83 .004 3.17 3.166 5.50 L7111 7.83 .0Q75 10.17 . 003
.92 027 3.28 3.096 5.58 661 7.92 .069 10.25 .003
1.00 .105 3.33 3,017 5.67 .614 8.00 L0863 10.33 .003
1.08 .250 3.42 2.930 5.75 .571 8.08 .058 10.42 Qo2
1.17 451 3.50 2.837 5.83 .530 8.17 L0853 10.50 .002
1.25 694 3.58 2.738 5.82 L4491 8.25 . 049 10.58 .02
1.33 . 962 3.867 2.635 6.00 455 B8.33 . 045 10.67 L0011
1.42 1.242 3.75 2.528 6.08 422 ' B.42 .041 10.75 001
1.50 1.521 3.83 2.420 &6.17 .391 B.50 . 038 10.83 .001
1.58 1.792 3.92 2.311 6.25 .362 8.58 .035 10.92 .00l
1.67 2.048 4.00 2.202 6.33 .334 8.67 032 11.00 001
1.75 2.285 .4.08 2.084 6.42 .302 g8.75% 029 11.08 000
1.8 2.458% 4,37 1.3587 €.30 238 £.283 027 11.17 000
i.92 2.688 4,25 1.882 6.58 .264 . B.92 .024 11.25 0040
2.00 2.854 4,33 1.77% 6.67 244 9.00 .022 11.33 .000
2.08 2.994 4,42 1.680 6.75 .225 9.08 L0319 11.42 .000
2.17 3.111 4.50 1.583 6.83 .207 S.17 L0218 11.50 .000
Y S T T - A £.21 LI 5.23 0id]
O N i U
FINIZE
*****'k'k‘k***-k****'*******************:’:*************************************‘k*****

WARNINGS / ERRORS / NOTES

Simulation ended on 2005-05-04

at 10:10:29

antsg Consulsing LEd.
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B
i
H
H
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00457
00458>
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00001
002>
1003 >

00004>

00005s
1006 >
007>

D0608>

00009>
010>
1011>

J0012>

30013
0lés
015>

J0016>

30017
018>
019>

10020

10021
022>
023>

10024 >

)0025>

026> -

Q27>
100285
10029>
T 030>

031>
V032>

0033
034>

035>
U036
0037>
038

039>

V040>
0041>
C 42>

343>
ul4sds

0045
" l48>

147>
uQ48>

0049
350>

J51i=
w052
0033>
54

155>
u056>

CozE ..
TO58s

1852
w60
Q061>
~962>

183>

-J64>
0065>

88558 W W M M H H ¥ ¥ M M 000 999 889 s=========
3 WWW MMMM E H Y Y MMM O 0 S 8 35 9
55555 WWW MMM HHHHH k4 MMM O O ## 9 8 3 9 Ver. 4.02
.8 W W M M H H b4 M M 0 0 9989 9999 July 19g9
S5558 WW M M H H Y M M co0 9 9 =========
9 9 39 9 # 3824306
StormWater Management HYdrologic Model 999 989 =========
************************‘k**************************************************
Rk hkhhhkkhkhhhhkhkddd ok ded ki SW:MHYMO-QQ Ver/;l.oz ******_*********************
Wruxwxx A single event and continuous hydrologic simulation model — *#kkwisk
KA based on the principles of HYMO and its successors Fhdkk ook
kK OTTEYMO-83 and OTTHYMO-89. HHk R
***************i****-k*********************************-k'k*-k***********k*****
wkkkkdk Distributed by: J.F. Sabourin and Associates Inc. Fohokokok ok k
ek deok ek - Ottawa, Ontario: (613) 727-5199 ke
TRk kk ok Gatineau, Quebec: (819) 243-6858 et e ke ok
FhhR Rk E-Mail: swmhymoejfsa.Com Kk ddok
**************************.*************************************************
BRI S S R RS S L T o R B S R A S S S S AP W TR AP R SO
+ti+++++ Licensed user: Stantec Consulting Itd. 604 ) +H4++Et
bbb+ Ottawa © SERIAL{:3824306 : +Ebb b
B R I T T S ARSI S S S Y
****‘k********************‘k*‘k*-k*'k'k-k*****************************************
Fh IR R AR t++++4+ PROGRAM ARRAY DIMENSIONS ++++4+ ok ok ok
Fh Ak Maximum value for ID numbers 10 ek ok ok
ek ok ek Max. number of rainfall points: 15000 R kR Ak
Fk ok gk Max. number of flow points : 15000 ek gk kok
-k**'k***********.*****'k*'k***********‘k***‘k********************************'h***
dekkhdkhdkdhk kR dkkkdhdn DB T A I L =R D OU TP T LR AL R LT TR LT R
***‘k**‘k*******************'*************’k***********************************
* DATE: 2005-05-04 TIME: 10:11:43 RUN COUNTER: 000191 *
*‘***-k‘k'k*‘k}\‘***‘k********‘k*‘k*********‘k***'k************************************
* Input filename: W:\active\66400144\design\analysis\SWMAPR~1\144pre0.da*
* Qutput filename: W:\active\60400144\design\analysis\SWMAPR~1\144preO.ou*
* Summary filename: W:\active\60400144\design\analysis\SWMAPR~l\144preO.su*
* User coumments: *
* 1= *
* 2 #*
* 3 *
***********'ie**************************'k-k************‘***********************
00 1000 e o oo e e e
*%************&***********:’c*h*********'i‘k*****:‘r*—'ru‘r***:—'c:‘:-'-+**~kﬁ**:‘c*:¥***********1‘\‘***
*F Prciject Name: [Emerald Cresk] Project Number: [$04-00142]
*# Date : 06-18-2004
*#  Modeller : [MAR)
*# Company : McNeely Engineering Consultants Limited
*# Licenss £ 1 5595479 :
Moz e FE Ix o e TRHTREWR AL ke IR A 2T RN AR AT s e RRE wRN R R R A Lk 1
| sTar? i Projezz dir.: Wilactiva'£040014: dasign\analiveis\SIAPR~1
———————————————————— Reinfall dir.: W:\active\ﬁOéOOléé\design\analysis\SWMAPR~l‘
TZERO = .00 hrs on -0
METOUT= 2 {output = METRIC)
NRUN = 001
NSTORM= 0

ntec Consulting Lid. 804
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00066
00087>
000&8>
00069>
0007C=>
00071
00072=>
00073>
00074>
Qo075>
00076>
00077>
00078>
00079>
00080>
00081=
00082
00083>

00L:0002--—~mmcmmeam e e ma
*# EXISTING COWNDITIONS

* 2-YEAR IDF CHICAGO STORM .

*CHICAGO STORM IUNITS=[2], TD=[3](hrs), RTP=[0.333], CSDT=[10] {min),

* ICASEes=[2],

* Enter ordinates of IDF curve below, at least seven ponts
* TIME {min) Intensity (mm/hr) '
* [5] {102.80]

* (10] [77.10]

* [15] f63.30]

* [30] [39.90]

* [60] [24.20]

* [120] [14.30]

* [360] [6.20]

* [720] [3.60]

* f1440] f2.00]

* -1 : -1

* 5-YEAR IDF CHICAGO STORM

00084> *CHICAGO STORM IUNITS=[2], TD=[3] (hrs), RT?=[0.333], C8DT= [10} (min),
00085> * ICASEcs=[2],

00086> * Enter ordinates of IDF curve below, at least seven polnts
00087> * TIME (min) Intensity {mm/hx)

00088> * [5] f140.20]

000BS> * [10] {104.401

00090 * [15] [B5.60]

00091> * [30] {53.90]

00082 * [e0] [(32.00]

00093 * [120] [18.80]

00094 * [360] [8.20]

00095> * {720] [4.80]

00096> * [1440] [2.60]

00097> * -1 -1

00098> * L0-YEAR IDF CHTCAGO STORM . .
000359> *CHICAGO STORM IUNTITS=[2], TD=[3] (hrs), RTP=[0.333], C8DT=[{10] (min),
00100> * ICASECcs=[21,

00101i> * Enter ordinates of IDF cuxrve below, at least seven points
00102> * TIME (min) Intensity (mm/hr)

00103> * (5] {165.00]

00104 * [10] [122.50]

00L05> * [15] [100.40]

00106> * [30] [63.10]

0107 * [60] . [37.10]

00108> * [120] [22.00]

00109> * {3601 [9.90]

00110~ * [720] {5.60]

00ill> * [1440] [3.00]

001125 * _ -1 -1

00113> * 25-YEAR IDF CHICAGO STORM

00114> *CHICAGO STORM IUNITS=[2), TD=[23] (hrs), RTP=[0.333], ¢3SDT=[10] (min)
00115 * ICASEcs=[2],

00116> * : Enter ordinates of IDF curve below, at least seven points
0011i7> * TIME (min Intensity (mm/hr)

001l8> (=] {198,001

00119> * [10] [145.30]

00120> * [15] [119.10]

00121> * [3¢] {74.70]

001L22> * [0} (22,80}

00123> = [1207. {25.80]

00124 * [350] fi1.7¢]

CCL25> * {72013 [6.60]

00126 * [1440] [3.50]

QCl27> * -1 -1

00128> *# 100-YEAR IDF CHICAGO STORM

Q0129 —--m--mm e r e e c e m o ’

00130> | CHICAGO STORM | IDF curve parameters: A=1735.688

Sktantec Consulting Ltd. &04 Page
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)0131> | Ptotal= 71.66 mm | B= 6.014
| 132> mmmmm e C= .820
| 133> used in:  INTENSITY = A / (t + B)"C
18134
}0135» Duration of storm = 3.00 hrs
136> Storm time step = 10.00 min
137> Time to peak ratioc = .33
30138
301339 The CORRELATION coefficient is = .9997117
140>
141> TIME ENTERED COMPUTED
30142 {min}) {mm/hx) {(mm/hx)
10143 5. 242.60 242,70
144> 10. 179.4¢0 178.56
145> 15 146.8¢ 142 .89
10146 30 91.5%¢ 91:87
10147> €0 53.2¢ 55.89
1 148> i20 31.50 32.89
i 149> 360 14.50 : 13.72
10150 720. 8.00 . 7.83
J0L51> 1440. 4.30 4,45
| 152> '
1 153> TIME RAIN TIME RAIN [ TIME RAIN TIME RAIN
j0154> hrs mm/hr hrs mm/hr hrs  mm/hr hrs nm/hr
10155 17 6.046 1.00 178.559 1.83 11.689 2.67 5.760
: 156> .33 7.542 1.17 54.049 2.00 9.285 2.83 5,280
[ Y - .50 10.159 1.33 27.31¢ 2.17 8.024 32.00 4.879
10158 .B7 15,969 1.50 18.240 - 2.33 7.080
10L59> 83 40,655 L.67 13.737 2.50 6.347
? 160>
B R e T T T Ty
FULB2> Q0L 10003 ~ o e o e et e e et et et e v e e e e o e e e e
01635 memmmmmmmmmmmmm e : ,
i"164> | DEFAULT VALUES | Filename: W:\active\60400144\design\analysis\SWMAPR~L\SH
| AB5> - o mmmm e ICASEdv = 1 (read and print data)
l66> FileTitle= File comment: [ 1
10167> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
168> Horton's infiltration equation parameters:
C 168> [Fo= 50.00 mm/hrl [Fe= 7.50 mm/hr] [DCAY= 2.00 /hrl [F= .00 mm]
Jul70> Parameters for PERVIOUS surfaces in STANDHYD:
101 71> [Iaper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
172> Parameters for IMPERVIOUS surfaces in STANDHYD:
173> [Taimp= 1.57 mm} [CLI= . 311 [MNI= .0131
wl74s Parameters used in NASHYD:
1G175> [Ta= 4,67 mm] [N= 3.00]
B B b R et e i R Rttt b
177> 00110004~ mmm e m e e e e e e e et e mE e m e m e mm A m
2w178> *# Area Al (see DWG SD2)
JOLT9> - mmm e
TT180> DESIGN NASHYD Ares (ha)= 73.90 Curve Number (CNY=60.00
181> 0L:21 DT= 5.00 Ia (mm) = 4.670 # of Linear Res.(M)= 00
SUEB2> mm e U.H. Tplhrs)= 1L.445
30183
""1B84> Unit Hyd Qpeak (cms}= 1.850
185>
LJlBE> DEAK FLOW {cms) = 1.242 (1)
30leis . B W arE) = L. 532
tnh188s RUNO#F VOLUME {mm) = 18.952
189> TOTAL, RAINFZLL {(mm) = 71.665
«J190> RUNQOPE COEFFICIENT = .285
J0191>
"NL92s (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1193
PG s e e e e e R S e e e e == -

001855 Q0L s 0005 =mm === = mm = = e e e

antec Copsulting Lid. 604
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00196> *# Area A2

{CN)=60.00
# of Linear Res, (N)= 3.00

(CN)=80.00
# of Linear Res. (N)}= 3.00

(CN)=60.00
# of Linear Res.(N)= 3.00

(CHY=50.00

Zes.{N;= 3.00

00L187> =omcmm e e

00198 DESIGN NASHYD Area (ha)= 120.00 Curve Numbexr
00199 02:A2 DT= 5,00 Ta (mm) = 4,670

002005 —mmoom o . U.H. Tp{hrs)= 1.540

00201>

00202> Unit Hyd Qpeak {cms)= 2.976

00203>

00204> PEAK FLOW {cms) = 1.919 (1)

00205> TIME TO PEAK (hrs)= 2.917

00206> RUNOF#F VOLUME {mm) = 18.892

00207> TOTAL RAINFALIL {mm) = 71.665

00208> RUNO¥F COEFFICIENT = .265

00205>

00210> (i} PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002311

002125 rrme e e el B e e e ittt
002135 BO0Lz0006 - == m o o e i
00214> *# Area A3

002155 mmme e _

00216> | DESIGN NASHYD | Area {ha) = 5.60 Curve Nuwmber
00217> | 03:A3 DT= 5,00 | Ia (mm)=  4.670

002385 wom e cm e e U.H. Tp(hrs)= 1.050

002219=

¢0220> Unit Hyd Qpeazk (cms)= .204

00221>

00222> PEAK FLOW {cms) = 119 (1)

00223> TIME TO PEDX {hrs) = 2.333

00224 RUNOFF VOLUME {mm) = 1g.992

00225> TOTAL, RAYNFALL (mm) = 71.665

00226> RUNOFF COREFFICIENT = .285

00227>

00228 {i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00229>

B0 B0 s o s e
00230 > OOk : 0007 m o — oo o o o e e e
00232> *# Area A4

C0233> womm i mm e o om

00234> | DESIGN NASHYD Area {ha) = 14.70 Curve Number
00235> | 04:A4 DT= 5.00 Ia {mm)=  4.6790

002362 —=—mmma e U.H, Tplhrs)=  1.040

c0237>

00238 Unit Hyd Qpeak (cms}= .540

00239

00240 PEAK FLOW {cms) = L3313 (1)

00241> TIME TO PEAR (hrs)= 2.333

00242 RUNOFF VOLUME {mm) = 18.852

00243> TOTAL RAINFALL (mm)=  71.6865

00244 RUNCF¥ COEFFICIENT = .265

00245>

002456> (1} PEAR FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00247 ' .

e it R g U UG Vg VAU
00249> 00810008~ -~ m = m e e e —
00250> *# Area AS

00251> —-mmoc i m e

00252> | DESIGN NASHYD | Brea {ha)= 3.850 Curve Numbax
00233> | 03:23 LT= .00 | la wm = 4,870 # of Linsar
002545 memmuccmco e U.E. Tp(hrs)= 30

00255>

00255 Unit Hyd CQpezi  (cms)= 212

00257>

00258> PEAX FLOW (cms) = L1007 {D)

00255 TIME TO PEAXK (hrs) = 1.750

00260> RUNOFF VOLUME (mm) = 18.932

Stanfec Consgulting Lid. 604
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20261
P 262>
. 263>
10264
20265

266>
i 267>
102685
ROQGE)
[ 270%
{271
3102725
30273>
[ 274>
! 275>
310276
102775
i 278>
10280>
30281>
. 282>
| 283>
G284
10285>

286>
| 287>
jozass
10289
[ 290>
. 291>
0292

‘288>
299>
Y0300
30301
302
303>
Jo304>
J0305>
306>
307>
JU30B=
20309>
1310
13L1>
JU3iE>
30313>
1314>
1315>
ud3lEx
0G3. />
" )318>
318
wJd3Z0>
00321>
T3322>
323>
wd324>
00325>

TOTAL RAINFALL . {mm) = 71.665
RUNOFF COEFFICIENT = .265
{i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
DOL 1 000 == = = = = et e e mmmmmm e mmmmd == g
*f Area A6
DESIGN NASHYD Area (ha)= 4£.10 Curve Number (CN) =60.00
06:001006 DT= 5,00 Ia (mm} = 4.670 # of Linear Res.(N)= 3.00
e ———— U.H., Tplhrs)= .630
Unit Hyd Qpeak (cms)= .249
PEAX FLOW {cma) = .125 (i}
TIME TO PEAK {(hrs)= 1.750
RUNOFF VOLUME {mm) = 18.9%92
TOTAL RATINFAILL {mm) = 71.665
RUNOFF COEFPFICIENT .265
{i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
B0L:00%0-~--———rmeemmm—— - e e e e m—— e ———
*# External Flows Pre-Development

NOTE: PEAK FLOWS

ID: ‘NHYD ARERD QPEAK

(ha) {cms)
O0l:A1 73.90 1.242
02:A2 120.00 1.91¢9
03:A3 5.60 w118
04:R22 14.70 .313
05 :A5 3.50 107
06:001006 4.10 125
09 :extpre 3.661

221.80

DC NOT INCLUDE BASEFLOWS IF

SAVE HYD
ID=0% ({(extpre)
. DT= 5,00 PCYC= 1

AREA (ha)= 221.800
QPEAK {cmg) = 3.661
TPEAR {hrs)= 2.750
VOLUME {mm) = 18.992

Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre.00

Comments:

(i)

TIM= FLOW TIME FLOW TIME - FLOW

hrs cms hrs cus hrs cms
.00 L0800 2.33 3.458 4,67 1.721
.08 .00¢ 2,42 2.534 4,75 1.625
W17 .000 2.50 3.5901 4,83 1.5631
L3 .G00 L, 58 ER 4.58% I.44e
.33 .000 2.687 3.632 5.00 1.3:25
=32 L0000 Z.75 3,840 5.08 1,274
.30 .C00 Z.83 3.538 5.1% 1.13%3
.58 .000 2.92 3.63% 5.25 1.120
.67 .000 3.00 3.611% 5.33 1.049
.75 L.o02 3.08 3.573 5.42 981
.83 .0086 3,17 3.524 5.50 S17
.82 L.032 3.25 3.463 5.58 . 8587

Pre External Flows

PEAX FLOW DOCES NOT INCLUDE BASTTLOW IT ANY.

TIHE

hrs

7.00
7.08
T.17
T.25

7.33
T.42
7.80
7.58
7.67
7.75
7.83

7.92

TIME TLOW
hrs cms
9.33 .021
9.42 012
9.EB0 018
$.538 .013
9.87 .01
S.75 L.010
35.83 .oc8
89.82 .007

10,00 .006

10.08 .0086

10.17 .005

10.25 004

:anktac Consulting LEd. 604
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00326>
00327>
00328>
00323>
00330>
00331
00332>
00333>
00334>
00335
00336>
00337=>
00338>
00339>
00340>
00341>
¢0342>
00343>
00344>
G0345>
C0346>
60347>
CC348>
00349>
Q0350>
00351>
00352>
00353>
00354>
00355>
Q0356>
00357>
00358>
00259>
00360>
C0361>
00362>
00363>
00364
00365>
00366>

00367> .

00368>
00369
00370>
Q0371>
Q0372>
00373>
00374>
00375
Q0376
00377
20378
00379>
00380>
00381>
00382>
00385 >
00384~
00385>
00385>
006387>
00388>,
00389>
00390>

1.00

.090
.083
L0786
.070
064
.059
.054
.050
.046
.042
.038
.035
.032
.028
.025

Curve Number
# of Linear Res.{(NM)= 3.00

FLOW
cms
L1156

.023
.021
.018

10.33
10.42
10.50
i¢.58
10.¢67
10.75
10.83
10.92
11.00

(CN)=60.00

TIME

hrs
7.33
7.42
7.50
7.58
7.7
.73
7.83
7.92
8.00
8.08
.17
8.25
£.33
8.42
8.50
8.58
8.67

.004
.003
.003
.002
.002
.002
.00%
.001
.001
.001
.000
.000
.000
.000
.000

FLOW
cms
.007
.008
. 005
.004
LG4
.Go3
.G03
,002
.002
.002
001
.001
.00L
001
.00l
.QQo0
.000

112 3.33 3.382 S5:67 .7198 8.00
1.08 258 3.42 3.311 5.758 745 8.08
1.17 L4682 3.50 3.222 5.83 .694 8.17
1.25 708 3.58 3.127 5.92 . 647 8.25
1.33 .974 3.67 3.025 6.00 L.601 8.33
1.42 1.285 3.75% 2.%20 6.08 .559 B.42
1.50 1.538 3,83 2.811 6.17 .520 8.50
1.58 1.815 3.92 2.699 6.25 482 8.58
1.67 2,080 4.00 2.587 6.33 448 8.67
L.75 2.328 4,08 2.474 6.42 415 8.75
1.83 2.556 4,17 2,361 6.50 385 8.83
l.92 2.762 4,28 2,249 6.58 356 8.92
2.00 2.947 4.33 2.138 6.67 330 .00
2,08 3.108 4.42 2.030 6.75 305 9.08
2,17 3.24¢6 4.50 1.925 6.83 282 9.17
2.25 3.363 4.58 1.821 £.92 260 9.25
R R b B R i i T ettt T T
*§# Site Area
| DESIGN NASHYD | Area {ha)=  68.00
[ 07:site DT= 5.00 | 1Ia {mm)=  4.670
—————————————————————— U.H. Tplhrs)= 1.070
Unit Hyd Gpesk (cms)= 2.427
PEAK FLOW {cmsg) = 1.421 (1)
TIME TO PEAX (hrs)= 2.333
RUNOFF VOLUME (mm) = 18.9392
TOTAL RAINFALL (mm) = 71.665
RUNOFF COEFFICIENT = 2658
(1) PEAK FLOW DCES NOT INCLUDE BASEFLOW IF ANY,
001 :00d 8- —mmm e e e e e mmm——— e anmn
| savE HYD AREA (ha)=  68.000
ID=07 (site ) QPHEAK (cms} = 1.421 (i)
DT= 5.00 BCYC= 1 | TPEAK {hrs}= 2.333
———————————————————— VOLUME | (mm) = i8.992
Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-site.001
Comments: Pre Site Flows
(1) PEAK FLOW DOES NOT INCLUDH BASEFLOW IF ANY.
TIME FLOW TIME FLOW TIME FLOW TIME
hrs cms hrs cms hrs cms hrs
.00 .00 1.83 1.204 3.67 .B28 | 5.50
.08 .00 i.82 1.274 3.75 .776 5.58
W7 000 2.00 1.330 3.83 .725 5.67 .
.25 . 000 2.08 1.372 3.82 .675 5.75
.32 L0090 2.17 1.400 4£.00 .828 5.82
e L0060 2.25 i.4%ig 4.08 383 5,82
.50 L0007 2.33 1.421 4,17 538 6.00
.58 .000 2.42 1.417 4,25 L4593 6.08
.67 .Goo 2,50 1.404 4.33 .453 6.17
75 001 2.88 1.384! £4.42 AL 5.23
53 LU02 Z.57 1.33%; 4,53 385 £.33
.82 .0x7 2.75 1.328 £.588 347 6.42
1.00 . 052 Z2.E83 1,29¢ 4.67 31% 6.50
1.08 137 2.92 i,258 4.75 288 6.53
.17 242 3.00 1.217 4.83 .261 6.67
.25 .367 3.08 1.175 4,82 237 6.75
1.33 .503 3.17 1,131 5.00 215 6.83
i.42 L6442 3.25 1.084 5.08 194 6.92

015

8.75

000

Stanteac Consulting Lid. 604
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10391
i 392>
| 393>
10394 >
10395
396>
! 397>
10398
10399>
400>
401>
10402>
10403>
404>
£05>
10406>
10407 >
408>
409>
10410
10411
412>
413>
414>
10435
Caig>
417>
0418>
10419
420
421>
az22>
10423 >
Ma24s
. 425%
426>
10427
328>
i 42%>
fU430>
10431 >
7432
. 433>
uddds>
10435>
436>
L4337
438>
10435
TTa40>
44l
rulbldZ>
10443 >
Tr4ddn
4455
A4E>

1

w
G

PR

shrhdf-n
PIET Y

;mm~
A

>
PRVE-1-4e34
J0451»
"N452 >

1453 >
~J454s
10455

1.50

. 013 8.

776 3.33 1,035 5.17 .175 7.00 83 . 000
1.58 902 3.42 .984 5,25 .158 7.08 L0111 §.92 .000
1.67 1.017| 3.50 .933 5,33 .142 7.17 009
l.78 l.llBI 3.58 .880 5,42 .128 7.25 .008
D0 1 D0 L = o = o e e e ————————— it 8 e i B
| ADD HYD (sumpre) | ID: NHYD AREA QPEAK TPEAK R.V.  DWF
———————————————————— . {ha) (cms) {hrs) (o} (cms)
ID1 09:extpre 221.80 3.661 2.7 18.99 .000
+ID2 07:site 68.00 1,423 2.33 1B.99 .000
SUM 08:sumpre 289.840 5.014 2.58 18.99 Qo0
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
DL 2t DO LS = = = m m o e o e e e e e e 1 e e T e e e e
| 8avE HYD ARER {ha)= 289.800
ID=08 (sumpre) QPERK {cms) = 5.014 (1)
D¥f= 5,00 PCY¥C= 1 TPEAK {hrs)= 2.583
-------------------- VOLUME {mm) = 18.952
Filename; W: \actlve\eedO0144\desmgn\analys15\SWMAPR~1\H sumpre.001
Comments: Overall Predev Hydrograph
(%) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
TIME. FLOW TIME FLOW TIME FLOW TIME BPLOW TIME FLOW
hrs cas hrs cms -| hrs cms hrs cms hrs cms
.00 L300 2.33 4.87%9 4.67 2.038 7.00 .253 9.33 021
.08 L0060 2.42 4,950 4.75 1.913 7.08 .233 9.42 019
.17 000 2.50 4.954 4.83 1.793 7.17 .214 9.50 418
.25 L0000 2.58 5.014 4,92 1.67%9 7.25 L.197 9.58 013
.33 Q0o 2.67 5.011 5.00 1.576 7.33 .18 g.67 011
.42 Q00 2.75 4,989 5.08 1.468 7.42 .166 9.75 010
.50 000 2.83 4.949 5.1.7 1.370 7.50 .153 9.83 008
.58 .000 2.92 4.895 5.25 1.278 7.58 .141 9.92 Q07
.67 L.000 3.00 4,828 5.33 1,191 7.67 129 10.00 .0086
.15 .002 3.08 4,748 5.42 1.109 7.75 118 10.08 .006
.83 010 3.17 & .654 5.50 1.032 7.83 .108 10.17 Q05
.92 048 3.25 £ .547 5.58 .960 7.92 100 10.25 004
1.00 17% 3.33 4.427 5.67 .892 §.00 092 1.0.33 004
1.08 396 3.42 4.29¢6 5.75 .828 8.08 084 10.42 .003
1.17 L7004 3.50 4,155 5.83 L.76€8 8.17 .Q77 10.50 L, 003
1.25 1.073 3.568 4.007 5,92 713 8,25 L0971 10.58 002
1.33 1.477 3.67 3.853 6.00 661 8.33 .085 10.67 002
1.42 1.897 3.75 2.696 6§.08 .612 8.42 L0680 10.75 .002
1.50 2.315 3.83 3.535 6.37 .586 8.50 .0585 10.83 .001
1.58 2.71l8 3.92 3.374 £§.25 .524 8,58 050 1.0.92 001
1.67 3.097 £.00 3.213 6.33 .485 8,67 046 311.00 001
1.75 3.445 4.08 3.054 €.42 448 8.73 L.042 11.68 .001
i.83 3.75%9 4,17 2.89% €.50 414 2.z 238 11,17 000
1.52 4,037 4,25 2,743 6.58 .382 8,92 035 11.25 000
2.00 &.2717 4,33 2,592 6.67 .353 9.00 032 11.33 006G
2.08 4,475 4,42 2.44¢ 6.75 .326 9.08 .028 11.42 .000
2.17 4,645 4,50 2.305 6.83 .300 $.17 025 11.50 .000
Z.z23 I Z.53 Z.ied .52 ey Z.nl ety
DO L £ OO LB ~ m e = = = mmmt e m  ot e e e e e e e e e e
FINISH

ﬁ*****‘k********************'k**************************************‘k**********'{e*

WARNINGS / ERRORS

Simulation ended on

/ NOTES

2005-05-04

at 10:11:43

anfac Consulting Ltd. 604
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00457>
00458> -
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Job # 1604-00144
Project Emerald Creek Estates SWM Schematic
Date 23-Jun-05

Postdevelopment Schematic

Site
STANDH

¥D o

Overall Hyrograph

Legend:

Generate Hydrograph for Area A1
v Add Hydrographs

E Route Hydrograph (cpen channel)
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00001

2 Metric units

1002~ *#******************************************************************************

1003> #3# Project Name: [Emerald Creek] Project Number: [604-00144]
00004> *# Date : 06-18-2004
00005> *# Modeller : [MAFR]
ilOOS> *# Company : McNeely Engineering Consultants Limited
{ 1007> *# TLicense # : 5695479
00008> *#******************************************************************************
90009> START TZERO=[0.0], METOUT=[2], NSTORM={0], NRUN=[0]
010> *% 11 <--storm f£ilename, one per line for NSTORM time
e i (R S
00012> *# 2-YEAR IDF CHICAGO STORM
00013> CHICAGO STORM IUNITS=[2], TD=[3} (hrs), RTP=[0.333]1, €SDT={10] (min),
{"o1a» ICASEcs=[2],
f 015> Enter ordinates of IDF curve below, at least seven Qoints
Jooles> TIME (min) Intensity {mm/hr)
20017> (5] [102.80] .
© 018> [10] {77.10]
019> [15] [63.30]
JOOZ20> [30] [39.90]
J0021s [60] [24.20]
i 022> [120] [14.30]
[ 023> [360} [6.20]
10024 {7201 13.80]
10025 [1240] [2.00]
026> -1 -1
027> *Fmmmma el [ = m e o |
028> * B5-YEAR IDF CHICAGO STORM
10028> *CHICAGO STORM IUNITS=[2], TD=[3](hré), R1TP=[0.333], CsDT={10] (min),
T D30 * ICASEcs=[2],
© 031> * Enter ordinates of IDF curve below, at least seven points
w032 * TIME (min) Intensity (mm/hzx)
0033> * {51 [140.201
T034s * (0] [104.40] N
{ 035> * [15] [85.60]
w036> * [30] [53.90]
037> * [60] [32.00]
338> ¥ [120] [18.90]
339 % [380] [8.40]
40> * [720] [4.80}
0041> * [1440] [2.60]
T42s * -1 -1
dA 3 A e e e e ] e ———————— |
vd44> * 10-YEAR IDF CHICAGO STORM
0045> *CHICAGO STORM JUNITS=[2]), TD=[3] (hrs}, RTP=[0.333], C8DT=[10] (min),
TV46> * ICASEcs=[2],
147> * Enter ordinates of IDF curve below, at least seven points
vd48> * TIME {min) Intensity{mm/hr)
0049 * 5] [185.00]
380> * [101 [122.50]
J51» * [15] [100.40]
wdB2» * [33] [62.10]
0053 * [60] [37.10}
nN54As * [1201 [22.00]
155> * [360] [9.901]
- 356> * [7201% [5.60]
COET = [1i=4) [3.00;
"fN58> * -1 -1
I o e o e | e |
-}80> ¥ 25-YEAR IDF CHICAGO STORM
0061l> *CHICAGEO STORM IUNITS=[21, TD=[3] (hrs), RTP=[0.333], C8DT=[10] (min)
nNGg2> * ICASEes=[2],
JE3» Enter ordinates of IDF curve below, at least seven points
1645 * TIME {min) Intensity {mm/hr)
1085» * [5] {196.00]
ntec Consultdng Led, 604
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00066> * [210] [145.30]

000867> * f15] [119.10]

00068> * [30} [74.70] —_ -
00068> * [603 [43.60] L
00070 * [120] f25.8¢0]

0007%L> * [360] [121.70]

00072> * [{720] [6.60]

00073 * {1240] [3.50]

00074 * -1 -1 .

00075 *Fecmmmmm e ee [ ___________________________________________________________ ] N
00076> * 100-YEAR IDF CHICAGO STORM

00077> *CHICAGQ STORM IUNITS=[2], TD=[3](hrs), RTP=[0.333], CSDT=[10] (min), )
00078> * ICASEce=[2],

00078> * Enter ordinates of IDF curve helow, at least seven points _
C00B0> * TIME (min) Intensity (mm/hr)

00081> « [5] f242.60]

00082 =* [10] -[179.00]

00083> * [15] [146.80]}

000B4> * [30] f91.50]

000B5> * [60] [53.20]

000B6> * [120] {31.50]

00087> * [360] {14.50]

0C¢0BB> * [720] [8.00]

0008%> * [1440] [4.30]

C0090> * =1 -1 .

0009L> *Fmeoo o Sy [

00082> DEFAULT VALUES ICASEdef=[1], read and print values

00093> - DEFVAL_FILENAME=["SHIELDS2.VAL"] 2
00094 *% oo e |—mmmenlo o R TP P PP T PP PP |

00095> *# Area Al (see DWGE SD2) .

00096> DESIGN NASHYD ID=(1), NHYD=["Air}, DT=[5]min, AREA=[73.9] (ha),

00087> DWF=[0] (cms), CN/C=[60], TP=[1.44lhrs, 3
00098> RAINFALL=[ , , ,  , 1 (mw/hr), ENbD=-1 .

000995 *Frmmmee e [ m o L

00100> *# Area A2

00101> DESIGN NASEYD ID=[2], NHYD=["A2"], DT=[5imin, AREa={120] (ha), 3
00L02> DWF=[0] (cms), CN/C=[60], TP=[1l.54]hrs,

0003 RAINFALL=[ , , , , ]{nm/hr), END=-1 . i
00E04 > o o e | e

003105> *# Area A3

00106> DESIGN NASHYD ID=[3], NHYD=["A3"], DT=[5]min, AREA=[5.61 (ha),

00107> DWF={0] (cms), CN/C=[60], TP=[1.05]hrs, i
00108> RAINFALL=[ , , , ', 1l{mm/hr), END=-1 _

001095 #Foo-moommmmae oo = m e L

00110> *# Area 24 .

00111> DESIGN NASHYD ID=[4], NHYD={"24"], DT={5]min, AREA=[14,%7] (ha),

001i12= DWF=[0] (cms), CN/C=[60], TP=[1.04]hrs,

00113 RAINFALL=[ , , , , 1{mm/hr), END=-1

001145 %%~ -mrmmmmmauooooo == e e

00115> *% Area A5

00116> DESIGN NASHYD ID=[5], NH¥D=["A5"], DT={5]min, ARE2={3.5] (ha),

00117 DWF=[C) {cms), CN/C=[50], TP=[0.63}hrs,

00113: RAINFALL=] , , , , 1(o;n/he), END=-1 -
G0L1G> #Fmcwmmamm e e e e e m mmm—mmm--- :
00120> *§# Area A6

00121> DESIGN NASHYD ID={6], NHYD=["26"], DT=[5.0]min, AREA=[4,1] (ha),

00122> . CWF=[0] (cms), CN/C=[860]1, TP=[0.531hrs,

00123 RAINFALL=[ , P ' , 1imm/nr), E¥ND=-1

001245 *%- oo mremmmaa I Lt T T T I R L B LT |

00125> #% External Flows Pre-Developmant .

001l256> ADD HYD IDsum=[9], NHYD=["extpref], IDs to add=[1 2 3 4 § 6]

00127> *H-wmmmmmmee oo [ = e e !

00128> SAVE HYD ID={9], # OF PCYCLES=[1}, ICASEsh=[11}

00129> HYD COMMENT=[*Post External Flows!] C
001305 *fmwoccccmmccmmm——- = m e e l L

Stantec Consulting Ltd. 604 ° Paga 1 .
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60131> #*# Site Area
1132> DESIGN NASHYD ID=[1], NHYD=["giteR"], DT=[5]min, AREA={48.1] (ha),
1133> DWF=[0} (cms), CN/C=[60], TP=[1.07]hrs,
00134> RATNFALL={ , , , , ](mm/hr), END=-1
00135> *%rmemucmcemmmaa R T T T ——— R R T T T TPy UpUpUpUpEp IS !
i 1136> DESIGN STANDHYD ID=[2}, NHYD=["siteU"], DT=[2I1min, AREA=[19.9] (ha),
Frl37s XIMP={0.08], TIMP=[0.25], DWF=[0] {cms), LOSS=[2], CN =[60]
00138> SLOPE=[0.5] (%), RAINFALL=[ , , , , ](mm/hr), END=-1
001395 *FemmooommemL |-_-___----__ﬂ______-___-___,“,-_____________-_______,,_q___]
| 1140> ADD HYD IDsum=[3], NHYD=["site"], IDs to add=[1 2]
B B I | == e e e e |
00142> ROUTE CHANNEL, IDout={4], NHYD=["rtsiti"], IDin=[3],
00143> RDT=[2] (min) ,
144> CHLGTH=[1400] {m), CHSLOPE=[0.5] (%),
145> . FPSLOPE=[0.5] (%),
Jolass SECNUM=[1], . NSEG= [11
I0147> { SEGROUGH, SEGDIST (m))=[-0.035, 12] NSEG times
148> { DISTANCE (m), ELEVATION {(m)}=[0, 2]
149> : : [6, 0]
30150 [1z2, 2]
JOLSA> *Gommmmee o e e T T Tops ey
152> ROUTE CHANNEL IDout={5], NHYD=["rtsit2"], IDin=[4],
153> RDT=[2] (min},
10154> CHLGTH=[475] (m}, CHSLOPE=[0.36] (%),
10155 FPSLOPE=[0.36] (%)},
156> SECNUM=[1], NSEG=[1]
© 157> { SEGROUGH, SEGRIST (m)})=[-0.035, 15] NSEG times
10158> . ( DISTANCE {(m), ELEVATION (m))=I[0, 2]
J0159> [6, 0]
160> {2, o]
161> [1s, 2}
L1623 *§ummmmmmmmmeem o | |
10163> SAVE HYD ID=[5], . # OF PCYCLES=[1], ZICASEsh={1]
164 HYD COMMENT=["Post Site Fiowav]
168s e el g |
'ules> ADD HYD IDsum=[8], NHYD=[Ysumpst'], IDs to add=[9 5]
0L67> *& oo mmmmmaee = e e e e {
" 168> SAVE HYD ID=[8], # OF PCYCLES=[l}, ICASEsh={1]
169> HYD_COMMENT={"Overall Postdev Hydrograph"]
WLT0> #&—mmem e f o [
1017%L>
1%2» FINISH
173>
w174
10175>
Tl76>
177>
w1l78>
G178
"180>
181>
vlidas
0183
"184>
185>
u186>
0187
~188>
18%>
190>
0191
~192>
193>
w1947
0195>

' ntee Congulting Led. 604 Page 2
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00196>
00187>
00198>
00198
00200>
00201>
00202>
00203>
00204
00205>
0C206>
00207>
00208>
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7:\...144post2.out}

00001>A =='==2—"-‘:===:E::====——.================:mﬂ:::::::==m========'..::=============mm======
Jo02s
J003> 88888 W Ww M M H H ¥ Yy M M 000 99% 999 ==m==s===
0U000<4> &8 WWW MMMM H H YY MM MM O o b g 9 g
00005> SS558 WWW MMM HHHHH Y MMM O O ## 9 g 9 9 Ver. 4.02
1006> § WW M M H H v M M C 0 9999 9999 July 1993
007> S88s8 W W M M H H Y M M 000 9 8 s=mmes====
uJuo08s 9 9 9 9°'# 3824306
00009> StormWater Management HYdrologic Model 989 998 sosmsoc==s=
010>
1031 *******i—*******************************************************************
JUDL2> ARk Rk kA Ak kR kR A AR AR A E Sk kA SWMHYMO-98 Ver/4,032 *kdkkskihhhbhhhkhkhhdhhhhhhhdii
J0013> wkx&%%%x A single event and continuous hydrologic simulation model #**x#x%
014 H*hxihdux based on the principles of HYMO and its successors ok ke de &
015> sk kxixx OTTHYMO-83 and OTTHYMO-89. : Hkkdcdok
JU0la> ***************************************************************************
JOO17> #*%*%k% Digtributed by: J.F. Sabourin and Assocliates Inc. ook e de ke
C 018> Akkdwuw Ottawa, Ontario: (813) 727-5199 e e de e e e e
019> R&kkkkhk Gatineau, Quebec: (819) 243-6358 FR Aok dokeok
020> HkEkEEkR E-Mail: swmhymo@ifsa.Com Fh kR k
)0021> *****************************************************ﬁ*********************
022>
023> B e T N N S S A S ST
1w024>  s44+4++ Licensed user: Stantec Consulting Ltd. 604 FHtEhbd
00255 ++stist Ottawa SERIAL#:3824306 +E+EE+
028> +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
027>
U028> ***************************************************************************
0029> Akkdkik ++4+++ PROGRAM ARRAY DIMENSIONS 444444 HE KKk
T030>  AkkkrkA Maximum value for ID numbers 10 ok ke ke
031>  hkkkwwx Max. number of rainfall points:- 15000 Kook kR
w032>  Akdkkkw Max. number of flow points : 15000 Rk k kK
0033> ***k***********************************************************************
T334
135>
U036> dhhkkdihdhhhkhkdddhhkhk D ETATITL E D 0 U TPU T hAkAkkrE kA kA hkdreht ki
0037> ***************************************************************************
“I38>  * DATE: 2005-05-04 TIME: 10:20:58 RUN COUNTER: 000192 *
339> ***************************************************************************
w240> * Input filename: W:\activa\60400144\design\analysis\SWMAPR~1\144post2.d*
0041> * Qutput Ffilename: W:\active\60400144\design\analysis\SWMAPR~l\144post2.o*
"342> * Summary filename: W:\active\604D0144\design\analysis\SWMAPR~1\144post2.s*
J43> * User comments: *
«J4ds  x 1. *
0045 * 2. *
"46> * 3. *
147> ***************************************************************************
+J&8>
30 D e
T050% 00L:000L=mm oo o m e e e
)51> *#*****************%***************ﬁ********ﬁﬁ***********ﬁ%**********k********#*
.352= *3%  Project Name: [Emerald Cresk] Project Numbsr: [604-00142)
J053> *# Date : 06-18-2004
N54s %% Modeller : [MaFr]
155> *3# Company : McNeely Engineering Consultants Limited
- J586> *F License # 1 Bg9s479
087, A s . Btk i TR AR AN N RN KRR AR Lo oz R R R R R R X R R U R R R R TR R TR A R
MI583 e -
159> I ¢ Wilact \analysiz' SWMADR~1
JBC> mm e Lo : \analysis'\SWMADPR~1
1081 TZERQ = .00 hrs
Ne2s METOUT= 2 (output = METRIC)
J63 > NRUN = 001
164> NSTORM= 0
J06 S o e o e e
ntec Consultipng Lid., 604



(W:\...144post2. ouk)

Stantec Consulting LEd. 604

00066>
00067>
00068
00069
Q0070
00071>
00072
00073>
00074
00075
00076
Q0077
00078>
00079>
00080
00081
00082
00083>
Q0084 x>
00085>
00086
00087
00088>
00089>
00090>
QQ091l=
00092>
00093 >
00094>
0095
00086>
Q0097
00088
00089
Q0100>
0Q0LG1l>
00102>
00103
00104
00105=
00l0e>
00107=>
00108
00109
C0110>
00311l
0o0il2>
G01l13>
001il4>
00115
00L16>
00x17>
00118
00119
00120>
00121>
00122>
00123
00124>
001l25>
00126>
00127
00128
00129>
00130>

B0t D00 2 e e e e e e
*# 2-YEAR IDF CHICAGO STORM
| CEICAGO gTOERM | IDF curve paramebers: As 732,951
[ Ptotal= 31.86 mm | B= 6,199
———————————————————— C= .810
used in: INTENSITY = A / (£t + B)"C
Duraticn of storm = 3.00 hrs
Storm time step = 10.00 min
Time to peak ratio = .33
The CORRELATION coefficient is = ,9993453
TIME ENTERED COMPUTED
{min) {mm/hx) {mm/hr)
5. 102.80 103.57
10. 77.10 76.81
15. 63.30 61L.77
30 39.80 40.04
€0, 24,20 24.56
120 14.30 14.56
360 6.20 6.14
720 3.60 3.53
1440 -2.00 2.02
TIME RAIN | TIME RAIN TIME RAIN | TIME RAIN
hrs wm/hr | hrs mm/hr ©hrd  mm/hr hrs mm/hxr
.17 2.815 1.00 76.805 1.83 5.095 2.67 2.684
.33 3,498 1.17 24.07% 2.00 4,291 2.83 2.463
.50  4.687 1.33 12.364 2.17 3.718 3.00 2.279
67  7.305 ! 1.50 8.32z 2.33 3,288
83 18.209 | 1.67 6,303 | ' 2.50 2.853
00t 000 B = o e e e e e
* B-YEAR IDF CHICRGO STORM

*CHICAGC STORM IUNITS=[{2}, 7b=[3](hrs), RTP=[0.333], <soOT=[10] (min),
ICASEcs=[21,
Enter ordinates of IDF curve below, at least seven points
TIME (min) Intensity (mm/hr)
(5] [140.203
{10] [104.40]
{15] [85.560]
{30] [53.90]
{60] [32.00]
[120] [18.90]
{360} [8.40]
[720] [4.80]
[1240] [2.60}
-1 ’ Co=1

0-YEAR IDF CHICAGO STORM

L B T - O R T R R R R A 3

CREICREC 87T0EM ITNITS=[2], TD=(3){hrs), RTP=[0.,2323, C&8DT=[20] (min),
ICASEcs={2],
Enter ordinates of IDF curve below, at least seven points
TIME (min) Intensity (mm/hr)
{3} [155.00)
[153 {122.53]
[15] [100.40]
[35] [83.10]
[50] [37.10]
f120] {22.00]
[350] [2.90]
[720] [5.60]
[1440] [3.00]

Stantec

Consulting Ltd. 604
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M131> -1 -1

© 132> * 25-YEAR IDF CHICAGO STORM

.133> *CHICRAGO STORM IUNITS={[{2], TD=[3]{hrs), RTP=[(0.333], C8DT=[10] (min)

134> * ICASEcs=[2],

P35> * Enter ordinates of IDF curve below, at least seven points

[ 136> * TIME {(min} Intensity (mm/hLxr)

_Ll37s % [5] : [196.00]

10138> * [10] [145.30]

INL39> * {15] [119.10]

© 140> * [30] [74.70]

Jl4ls % [60] [43.60]

10142> * [120] [25.80]

NT4L3> * [360] [11.70]
144> * [720] [6.60]

. 1l48> « [14401] [3.50]

0ldg> * -1 -1

147> % 100-YEAR IDF CHICAGO STORM
148> *CHICAGO STORM IUNITS=[2], TD=[3]{hrs), RTP=[0,333], CSDT=[10] {min},
149> * ICASEes=[2],

0150 * Enter ordinates of IDF curve below, at least seven points

NL51> * TIME {min) Intensity (mn/hr)
152> * [5] [242.60]

L 1B3s % [10] [175.00]

0154> * [15] [146,801

N155> * [30] [91.50]
156> * i60] [53.20]
157> * f120}1 [31.50]

158> * [360] [14.50]

Nig9> * [720] [8.001]
160> * [1440] [4.30]

161> * -1 -1

0l62> —=rmmcmm e e

0163> | DEFAULT VALUES | Filename: W: \actlve\GOA00144\deSlgn\analy51S\SWMAPR~1\SH
164> memee e ICASEdv = 1 (read and print data)

_____ 165> FileTitle= File comment: [ ]

0l66> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHEYD COM

0167> Horton's infiltration equation parameters:

168> [Fo= 50.00 mm/hr] [Fe= 7+50 mm/hr] [DCAY= 2.00 /hrl] [F= .00 mm]

169> Parameters £or PERVIOUS surfaces in STANDHYD:
0170> {IAper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
0L71l> Parameters for IMPERVIOUS surfaces in STANDHYD:

172> [Taimp= 1.87 mm] [CLI= 317 [MNI= .013]

173> Parameters used in NASHYD:
174> [Ta= 4.67 mm] [N= 3.00!}

BLTE> m = e e  rrmmmm—mmmm e
176> O0L1 0004~ = o m oo o o o e e
177> *# Area Al (sse DWGE 8D2)

0l78> —-mmm e e

0179> DESIGN NASHYD Ares {ha)= 73.80 Curve Number {(CN)=60.00
180> 01:R1 DT= 5.60 Ia {mm) = 4,670 # of Linear Res. (N}= 3.00
B e e U.H. Tolhrels i.440 '

0182>

0183> Unit Hyd QOpeak (cms)= 1.960
184>
185> PEAK FLOW {ems) = ©.243 (1)

o185 TIME TO PEAX (hrs)= 3.000

clei- RUNQFF VOLUME ' {mm) = 3.762
188> TOTAL RAINFALL {mm) = 31.860
18%=> ZUNOEF COBFPICIENT = L118

0180 :

0191 {1} PEAK FLOW DOES NOT INCLUDE RASEFLOW IF ANY.
192> -

L1935 s e e e e mm s S e
Ul945> 00L 50005 oo s e m e e e e e m e
0155> *# Area A2
antec Consulting LEd., 604 Page 2
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002965 -rr-mrmemc e

00197> | DESIGN NASHYD Area {ha)= 120.00 Curve Number (CN)=60.00
00198> 02:42 DT= 5.00 Ia (rm) = 4.670 # of Linear Res. (N)= 3.00
00199> ~c-mmmmmme e U.H. Tpi{hre)= 1.540

00200 :

00201> Unit Hyd Qpeak (cmg)= 2.976

00202>

00203 PEAK FLOW (cms) = .376 (1)

00204> TIME TO PEAK . (hrs)= 3.083

00205> RUNOFF VOLUME {mm}) = 3.762

00206 TOTAL RAINFALL  {mm}= 31.860

00207 RUNCFF COEFFICIENT = .118

00208>

00209 {i} PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00210

0L e T
002125 0L :0006 o mm e e o e e e e e e —m e
00213> *# Area A3 |

002145 ~mmmmmec e

00215> | DESIGN NASHYD Area (ha)= 5.60 Curve Number  (CN)=60.00
0021.6> | 03:A3 DT= 5.00 Ia (mm)= 4.670 # of Linear Res.(N)= 3.00
002175 ----e s U.H. Tp(hrs)=  1.050

00218>

00219> Unit Hyd Qpeak (cms)= L L.204

00220>

00221> PEAK FLOW {cms) = .023 (1)

00222> TIME TO PEAK (hrs)= 2.417

00223> RUNOFF VOLUME {mm) = 3.762

00224 TOTAL RATNFALL {mm)= 31,860

00225> RUNOFF CORFFICIENT = .118

002256>

00227 (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00228>

00220~ mm e e e et e
002305 D0L: 000 - === = mm = o o e e e
00231= *# Area A4

00232% =-—m-——mmmme ool

00233> | DESIGN NASHYD |  Area {ha)= 14.70 Curve Number (CN)=60.00
00234> | 04:24 DT= 5.00 | Ia (mm)=  4.670 # of Linear Res.{N)= 3.00
002383 mecmmma e U.H. Tplhrs}= 1,040

00236>

00237> Unit Hyd Qpeak {cms)= -540

00238>

00239 PEAK FLOW (cms) = .060 (i)

00240 TIME TO PEAK (hrs)= 2.417

00241> RUNOFF VOLUME (mn) = 3.762

00242> TOTAL, RAINFALL {(mm)=  31.850

60243 RUNOFF COEFFICIENT = .118

00244

00245 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF¥ ANY.

00246 ' _ .

DA ] o m s o e e
00248 Q0L 0008 mmmm o e o e —mmma -
00249> *# Area AS

002505 === mrmmamaaanoe

00251> | DESIGN NASHYD Area (ha)= 3.50 Curve Number (CN) =6C.00
00252 | 05:35 br= 5.0 | Ia {rm}= 4.670 # of Linasx Bes.(M)= 3.00
CO2B%s wom e e e U.X. Tol{ars)= LEST

00254

0Q0255> Unit HEyd Cpeak {(cwms)= L2312

00256

00257> PEAK FLOW "{cms) = .020 (1)

00258 TIME TC PEAX {(hrs}= 1.833

00259> RUNOFF VOLUME {mm} = 3.762

00250 TOTAL RAINFALL {mm}=  31.860

Stantec Corgulting Ltd. 604 Pags 2
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00261>
| 262>
P 263>
D264
00265>
| 266>

267>
JO268>
102569>
- 270>

271>
J0272>
10273>

274>
275>
JQ276=
30277

278>
279>
102880>
10281

282
- 283>
10284 >
10285>

286>

287>
0288>
0289>

290>

291>
0292
0293>
294

295>
0296>
0297
298>

299>
U300>
0301>
302>

303>
U304
0305>

306>

307>
308>
03GS>

310>

311>
v3ilio
0313>
"3ids

315>
u315>
J34% =
"318>

318>
v320>
0321
“322>

323>
324>
0325

FLOW

cms
.005
.004
.004
003
.C03
.0o2
.002
002
.002
.001
.001
.001
.001

RUNOFF COEFFICIENT = L1118
(i) PERK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
00L 20000 m m m e s m o o e e e e e
“# Area AS§
| DESIGN NASHYD Area {ha}= 4.10 Curve Number (CN}=60.00
| 06:n6 DT= 5.00 Ia (mm)=  4.670 # of Linear Res.{N}= 3.00
—————————————————————— U.H. Tplhrs)= .630
Unit Hyd Qpeak {(cms)= .249
PEAK FLOW {cas) = .023 (1)
TIME TO PEAK (hrs)= 1.833
RUNCFF VOLUME (mm} = 3.762
TOTAYL, RAINFALL () = 31.860
RUNOFF COEFFICIENT - = .118
(i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
D0 0D 0~ m o e e e e e
*# External Flows Pre-Development
! ADD HYD (extpre) ! ID: NEYD AREM QPEAK TPREAK R.V. DWF
____________________ “{ha) {ems) {hrs) (m) (cms)
ID1l 01:A1 73.50 .243 3,00 3.76 000
+ID2 02:42 120.00 . .376 3.08 3.76 .000
+ID3 03:A3 5.60 L0023 2.42 3.76 000
+ID4 (Q4:A4 14.90 .060 2.42 3.76 coo
+IDS (05:A5 3.50 .0290 i.83 3.76 000
+ID6 06:A6 4,10 023 1.83 .76 000
SUM 09:extpre 221.80 . 716 2.92 3.76 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF .ANY.
0 B0 L - m e e e o o
SAVE HYD AREA (ha)= 221.800
ID=09 (extpre) QPELK {oms) = 716 (1)
| DT= 5.00 PCYC= 1 TPEAX {hrs)= 2.917
———————————————————— VOLUME (mm) = 3.762
Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre.001
Comments: Post BExternal Flows
(i} PEAX FL.OW DOES NOT INCLUDE BASEFLOW IF ANY.
TIME FLOW TIMZ FLOW TINME BLOW TIME FLOW TIME
hrz cms hrg cns WTE . cms hrs cma krs
.00 .00 2,33 .650 4.67 363 7.00 L0552 9.33
.08 L0000 2,42 .668% 4,75 .344 7.08 . 048 9.42
.17 .000 2,50 .684 4.83 .324 7.17 044 S.580
.25 .000 2.58 .698 4.52 L3086 .25 L0413 9.5
2 e 2.9 P a3 I.lw C2Sa 7T.33 .U38 .87
42 .Q00 2.75 LT 5.08 271 7.42 .035 8.75
[ Lo 2.82 LA s 7 L2544 T.50 L0322 $.83
.23 LGI0 2.92 L7168 5.25 .239 7.58 .G30 9.52
.67 . GO0 3.00 L7185 5.33 . 224 7.67 . -027 i0.00
.75 .000 3.08 L7111 .42 L2110 7.78 . 025 i0.08
.83 L0090 3,17 .705 5.50 .196 7.83 023 10,17
.92 .003 3.25 .696 5.E8 .183 7.92 021 10.28
1.00 .014 3.33 .685 5.67 171 8.00- .Q20 10.33

witee Consulting Lied. &04
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00326> 1.08 .038 3.42 672 5.75 .180 8.08 .018 10.42 .001

00327> 1.17 .069 3.50 657 5.83 148 8,17 L0177 10.50 .001

00328> 1.25 111 3.58 640 5.92 138 8.28 .015 10.58 .001 _
00325> 1.33 L1557 .3.67 621 6.00 L1258 8.33 .014 10.67 .000

00330> 1.42 .208 3.75 .601 6.08 126 8.42 .013 10.75 - .000

00331> 1.50 .260 3.83 .581 6.17 112 8.50 .01z 10.83 .000

00332> 1.58 .312 3.82 .5589 6.25 104 8.58 .011 10.92 .000

00333 1.67 .362 4,00 .537 €.33 .0%9¢ 8.67 . 010 11.00 . 000

00334 1.75 . 410 4,08 .515 6.42 .08BS 8.75 .0089 11.08 .000

00335 1.83 .456 4.17 .493 6.50 .083 8.83 .008 1i.17 .000 e
00336 1.92 .498 4,25 L4170 6.58 077 8.92 .008 11.25 .000

00337> 2.00 .536 4,33 .448 6.67 .071 2.00 .007 11.33 )

00338> 2.08 570 4,42 L4286 .75 .066 2.08 . 006 11.42 .000

00339x> 2.17 .601 4£.50 L4085 6.83 .06l 8.17 .006 11.50 . 000

00340> 2.25 627 4 .58 .384 €.92 .056 2.25 .005

0034 L o m mm o e e e e e o e e e

00342 D0 L 000 R m i m e e e e e e e e

0G343> *# Site Area

00344> mmmme o

00345> | DESIGN NASHYD | Area {ha)= 48,10 Curve Number {CN)=60.00

00346> | Ol:siteR DT= 5.00 | 1Ia {m)= 4.670 # of Linear Res.{N)= 3.00

003475 —--—mmmmm e e U.H. Tplhrs)= 1.070

00348>

00349 Unit Hyd Qpeak (cms)= 1.719

00350>

00351 PEAK FLOW {cms) = L3193 (1)

00352> TIME TO PEAK (hrs) = 2.417

00353> RUNCFF VOLUME (mm) = 3.762 -
00354 TOTAL RAINFALL (mm) = 31.860

00355~ RUNOFF COEFFICIENT = .118

00356=>

00357 (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00358 ' . -
OO0 300 s — m e e e e =

GO360> 00 L t00d B == = o o ot et e e e e e e e e

D036L%> —-mmemco e o

00362> | DESIGN STANDHYD Area (ha)=  19.9%0 ‘ )
00363> | 02:siteU DT= 2.00 Total Imp(%)=- 25.00 Dir. Conn. (%)= 8.00 B
00364 —---- e m oo

00365> IMPERVIOUS PERVIOUS (i)

00366 Surface Area (ha) = 4,97 i4.92 h
00367 Dep. Storage (mm) = 1.57 6.20

00368> Average Slcpe (%)= W50 .50

00369 Length (m} = s0t.21 70.00

0037¢> Mannings n = .013 .250

00371

00372 Max.eff.Inten, (mm/hr)= 61.74 3.70

00373> over {min) 14.00 70.00

00374 Storage Coeff. (min)= 13,29 (ii) 65.23 (i)

00375=> Unit Hyd. Tpeak (min)= 14.00 70.00

00376> ."Unit Eyd. peak (cms)= .08 .02

Q0377> ' *TOTALGH

00378 PBAX FLOW {(ems) = .18 Le 183 {iii) -
Q00379> TIME TO PEAX {hrs}= 1.17 2.33 1.1567

00380> RUNOFF VOLUME (mm} = 30.29 4,38 6.433

00381> TOTAL RAINFALL {mm} = 31.86 31.86 31.860

00382> RUNOFF CORFFICIENT = .83 L1z .202

00383~

00384> (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00385> CN* = 60.0 Iz = Dep. SBtorags (2bovs)

00388> (1i) TIME 8TEP (DT) SHQULD BE SMALLER OR EQUAL

00387> THAN THE STORAGE COEFFICIENT.

003388> (1ii) PEAK FLOW DOES NOT INCLUDE BASEFLOW .IF ANY. ¢
00389 . ¢

D03905 = == m ot m o o m o ot A f A e e . .
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392>
393>
10394 >
10395>
395>
© 397>
10398>
10399>
400>
401>
0402>
0403>
104>
105>
0406>
0407>
108>
- 409>
0410
0411>
212>
£ 413>
0414
0415
f 116>
D117
04£18>
0419>
f 1205
P21
vaz2s
0423
C124
125>
V426>
0427
128>
129>
U430>
0431
132
£33
ud3dn
0435
136>
137>
w38
0439
T 140
41
147

i

| ADD HYD (site ) | ID: NHYD ARER QPEAK  TPEAK R.V. DWF
-------------------- {ha) (cis} {hrs) (mm} {cms)
ID1l Ol:siteRr £8,10 .193 2.42 3.76 .000
+ED2 02:sitel 19,90 189 1.17 6.43 .000
SUM 03:site 68.00 296 2.33 4,54 000
NOTE: PEAX FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
D00 200l - m o e e e e e e
| ROUTE CHANNEL Routing time step (min) = 2.00
IN> 03:s8ite Number of SEGMENTS = 1
OUT< 04:rtsitl Slopes (%), CHANNEL= .50 FLOODPLATIN= ,50
-------------------- LENGTH = 1400.00 (m)
o DATA FOR SECTION ( 1.0) ---n=- >
Distance Elevation Manning
.00 2.00 .0350 Main Channel
€.00 .00 .0350 Main Channel
12.00 2.00 L0350 Main Channel
e e e e e e TRAVEL, TIME TABLE -~ec--memmmmmmccoam e mmo o >
DEPTH ELEV ¥-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME DxvVv
{m) A{m) {cu.m.) (cu.m.) (cma) {m/8) {min) (m2/8)
105 105 [465E+02 .350E+00 .Q09 274 85.17 .029
211 211 .1B6E+03 ,280E+01 .058 .435 53.65 .082
.316 .316 .419E+03 ,945E+01 170 L5770 40.95 .180
.421 421 [745E+03  .224E+02 L3867 .690 33.80 .291
526 526 .116E+04 .437E+02 .666 .801 29.13 .422
632 632 ,L6BE+04 .756E+02 1.083 .905 25.7% 571
737 L7137  J228E+04 .120E+03 1.633 1.003 23.28 .73%
842 842 .298E+04 .173E+03 2,331 1.0986 21.29 .523
.947 .947  (3T77E+04 . 255E+03 3.192 1.185 15.68 i.iz23
1.053 1.053 ,465E+04 ,3508+03 4.227 1.272 18.35 1.339
1.158 1.158 ,563E+04 .466E+03 5.450 1.355 17.22 1.569
1.263 1.263 .670E+04 .605E+03 6.874 1l.436 16.25 1l.814
1.368 1.368 .786E+04 _769E+03 8.509 1.515 15.40 2.073
1.474 1.474 .912E+04 ,960E+03 10.368 1.591 14 .68 2,345
1.578 1.572 L.105E+05 .118E+04 12.463 1.666 14 .00 2.631
1.684 1.684 _119E+05 .1438+04 14.803 1.7440 13.41 2.830
1.788% 1.789 L134E+05 .172B+0¢ 17.400 1.811 12.88 3.241
1.885 1.885 L(1BiE+05 .204E+04 20.265 1.882 12.40 3.565
2.000 2.000 .168E+05 .24CE+04 23.408 1.951 11.96 3.801
X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
S§-VOLUME= Volume that c¢an be stored in chamnnel at specified ELEVATION.
<---- Dydrograpii ---~> <-pipe-/ channel-=
AREA QPEAK TPEARK R,V. MAX DEPTE MAX VEL
{ha) (ems) {hrsg) {mm} {m) (m/s)
INFLOW : ID= 3:site 68.00 .296 2,33 4,544 .383 L6411
QUTFLOW: ID= 4:rtsitl §8.00 .264 2.87 4.5424 .3E5 .52
D 00 m mm s i o e e e e e
ROUTE CHANNEL ] Routing time step (min) = 2.00
IN> O4:rtsitl Number of SEGMENTS = 1
| QUT'< 055rtsit2 Slepes (%), CHANNEL= .36 FLOODPLAIN= ,36
———————————————————— LENGTH = 475.00 (m)
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1
00456

00457 G- DATA FOR SECTION ( 1.0) ------ >

00458> Distance BElevation Manning

0459 .00 2.00 .0350 Main Chamnel

00460 &.00 .00 0350 Main Channel

00461 S.00 .00 0350 Main Channel

00462> 15.00 2.00 0350 Main Channel

00463 > :

00464> e TRAVEL TIME TABLE ----e-wesacmmmro—ocemonomoo>
00465> DEPTH BEBLEV X-VOLUME §S-VOLUME FLOW RATE VELCCITY TRAV.TIME . D X V
00466% {m} {m} {cu.m.) {cu.m.} {cms) (m/s) (min) (m2/s).
00467> 105 .105 .1L66E+03 .510E+4+01 .125 .357 22.15 .038
00468> .211 211 ,363E+03 .224E402 412 .839 14.68 .14
00469> .3186 316 .592E+03 .547E402 . 847 .679 11.65 215
00470 LE2T 421 .853E+03 .105E+03 1.431 787 9.983 .336
00471> .526 .528 .114E+04 LL76E+03 2.171 .9C1 8.79 LATA
Q0472> .632 .632 .147E+04 L271E+03 3,075 .585 7.%¢6 .628
00473> 737 137 .182E4+04 .393E4+03 4,153 1,082 7.32 797
00474 .842 .842 L221E404 .544E+03 5.414 1.163 6.81 .9B0
004%75> . 947 . 947 L263E4+0G4 .728E+03 6.866 1.241 6.38 1.175
00476> L1.053 1.053 .308E+04 .948E+03 §.51¢° 1.314 6.02 1.383
00477 1.158 1.158 .358E404 LI21E+04 10.382 1.385 5.%72 1.604
00478> 1.263, 1.263 L407E+04 .150B+04 12.463 1.453 5.45 1.836
00479 1.368 1.368 L462E+04 . 185E+04 14.772 1.519 .21 2.079
00280 1.474 1.474 L518E+04 L224F+04 17.317 1.583 5.00 2.334
00481> 1.579 1.579 .5808+04 L268E+04 20.107 L.646 4.81 2.599
00482> L.684 1.684 .644E+0C4 .317E+04 23.149 1.707 4,64 2.875
00483> 1.789 1.789 .711E+04 .372E+04%* 26,453 1.766 4.48 3.161
00484> 1.895 1.895 .782E+04 L433E+04% 30.0286 1.825 4 .34 3.458
00485> 2.000 2,000 .B855E+04 .B500E+04%* 33.877 1.882 4 .21 3.764
00486> .

00487> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00488> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

0048%> (*) Actual value may be less due to limited CHANNEL LENGTH for given SLOPE.
00490

00491> <~--- hydrograph ----» <-pipe / channel-»>
00492> ARED QPEAK  TPERK R.V. MAX DEPTE MAX VEL
00493> . : - (ha) (cms) {hrs) (mm) {m) .  {m/s).
00494 > INFLOW : ID= 4:rtsitl 68.00 264 2.87 4.544 156 .428
00455> OUTFLOW: ID= B:rtsit2 68.00 .258 3,10 4.544 .154 .424
004s6>

00487>

I B e T e T e b R it la it R
00499> D0Ll:00) Jmmmmmm e mmmm e cm e e e A MR e o e e e e e e e A e T m e e m mm— o
005005 —=~-—-mmmmrr -

00501> | SAVE HYD BREA (ha)=  68.000

00502> | ID=05 (rtsit2) QPEAK {cma) = .258 (1)

00503> | DT= 2.00 PCYC= 1 TPEAX {hra)= 3,160

0C504> memmmcam it dsam VOLUME {mm) = 4,544

00505 Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-rtsit2.001

C0506> Comments: Post Site Plows : ‘

00507 >

00508> {1} ZA¥ FLOW DOZE NOT INCLUDE TASTIFLON IF ANY.

00509 TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
00510= hrs cms hrs cms - hrs cms hrs cms hrs cms
00511> .00 .000 3.80 L2279 7.640 .020 11.40 .002 15.20 .000
00512> .02 .Q00Q 2.83 L 224 7,83 020 11.43 .002! 12.23 L0000
00513 LU G35 2.87 L2Z T.E27 .CLS 13 .a7 .00 i3.27 LQG0
Q0514 > .10 . 000 3.90 .218 7.70 .C1ls 11.50 .002 15.30 . Q00
00515 .13 000 3.83 L2158 7.73 .018 L1.53 L0002 15,33 LC00
00516> .17 .0G0 3.87 212 T7.77 L0018 11.87 L0032 15.37% .000
00517> .20 .000 4,00 .209 7.80 L, 018 11.60 002 15.40 .000
00518> L23 000 4.03 .208 7.83 L0017 11.63 .C01 15.43 .Q00
00519 .27 . 0G0 4,07 .203 7.87 .017 11.867 001 15.47 Relele;
00520> .30 . 000 4,10 200 7.90 017 131.70 001 15.50 . 000
Stantec Ceongulting Ltd. 604 Pag
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Ns21>
522>
523x»

J0524

Y0525
526>

© 527>

J0528>

JN529>
530>
531>

532>

533
534>

B35

10536>

NB37>
538>

..538>

10540

10541 >

542>
543>

0544

0545
546>
547>

0548>

05495

550>
551%
0552
0553
554>
555>
0556
0557
358>
259>
0560>
0561>
562>
363>

0564

0565

366>
367>

U568

0569=
570>
371>

US7E>

0573 =

574>
375>

U37E>

Q377>

578>
37% >
u38C>

0581

T382s
583>

v584>
0585>

.33
.37
.40
.43
.47
.50
.53
.57
.60
.63
.67
.70
.73
77
.80
.83
-87
.90
.93
.97
1.00
1.03
.07
1.10
1.13
1.17
1.20
.23
1.27
1.30
1.33
1,37
1.40
1.43
1.47
1.50
1.53
1.57
1.60
1.63
1.67
1.70
1.73
1.797
1.80
1.83
1.87

.23
.30
.33
.37
-40

2.43

2.47

2
2
2
2
2
2
2,29
2
2
2
2
2
2

.000
.000
.0C0
. 000
.000
000
. 000
. 000
.000
000
.000
.000
.000
.G00
.00
-001
.001
.001
. 002
.002
. 003
.004
.Q00s
.007
.009
. 012
.0ls
.QLe
.024
.028
.033
.038
. 043
. 048
. 053
.058
.063
.068
.073
.078
.084
.083
.095
.100
.106
I
117
123
.129
.135
L1431
127
.153
.159

L1657

.171
LT
.182
.188
L1983
.199
.204
.209
.213
.218

.187
.194
-131
.188
.185
.181
.178
175
172
.169
.166
163
153
. 157
.154
.151
L1438
L1453
.143
.140
137
.135
.132
. 130
.127
.125
122
.120
117
.115
.112
.110
.107
105
.102
.L00
.098
.095
.093
.091
.089
.087
.085
.0B3
.081
.079
077
.075
.073
L0071
070
.08
-066
.064
.063
L0581
LGED
.058
.0357
L0535
.054
.053
.05%
.050
.043

7.83
7.97
B.00O
B.03
8.07
8.10
8.13
8.17
8.20
8.23
8.27
8.30
B8.33
8.37
8.49
8.43
8.47
8.50
8.53
8.57
8.60
8.63
8.67
8.70
‘8.73
B.77
8.80

8.83

8.87
8.90
8.83
8.97
2.00
9.03
9.07
8.10
9,13
5.17
8.20
9.23
9.27
9.30
9.33
8.37
9.40
9.43
9.47
9.50
9.53
9.57
9.80
9.63
9.67
9.70
8.73
8.77
$.80
.83
5.87
9.80
9.8%3
9.87
10.00
10.03
10.07

.016
.0Ll6
L0186
.015
.015
.015
.014
.014
.014
.013
.013
.013
.013
.02
.0l2
L0l2
.012
.011
.011
.011
011
.QL0
.0%L0
.010
.010
.010
.008
. 008
.Q09
.003
.008
.008
.0o08
.o08
.008
.008
.008
.007
.007
.007
. 007
.007
.007
.007
.008
.006
008
.006
. 006
. 006
058
.008
L0058
.005
.Q05
. Q6%
.005
-005
. 005
.085
065
.004
. 004
-004
.004

131.73
11.77
11.80
11.83
11.87
11.50
11.83
1l.97
12.00
12.03
12.07
12.10
12.13
l2.17
12.20
12.23
1z2.27
12.30
12.33
12.37
i2.40
12.43
12.47
12.50
12.53
12.57
12.60
12.63
12.67
12.70
12.73
12.77
12.80
12.83
12.87
12.90
12.93
12.87
13.00
13.03
13.07
13.10
13.13
13.17
13.20
13.23
13.27
13.30
12.33

13.37

13.40
13.43
13.47
13.50
13.53
12,587
13.60
13.63
~3.687
12,70
13.73
13.77
13.80
13.83
13.87

.001
.001
. 001
.001
. 001
.001
. 001
001
. 001
001
001
.001
.001
.001
.001

LOooL |

001
001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.00L
.001
.001
.00L
.00L
.001
.001
.001
.001
001
001
.001
.001
.000
.000
. 000
.000
.000
.000
. 000
.000
.060
.000
.000
.000
.000
.000
.000
.000
.000

.000

15.53
15.57
15.60
15.63
15.67
15.70
15.73
15.77
15.80
i5.83
15.87
15.90
15.83
15.97
16.00
16.03
16.07
16.10
16.13

-16.17

16.20
16,23
16,27
16.30
16.33
16.37
16.40
16.43
16,49
16.50
15.53
16.57
15.60
16.63
16.67
16.70
16.73
16.77
15.80
16.83
16.87
16,90
16.93
16.97
17.00
17.03
17.07
17.10
17.13
17.17
1%.20

17.23°

17.27
17.30
17.33
17,27
17.40
i7.43
17.47
17.50
17.53
17.57
17.60
17.63
17.67

.000
.000
.000
.000
.000
.000
.G00
.000
.0oo
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
L000
.000
.000
.000
.000
.000
1000
.000
.000
.000
.000
.00
.000
.000
.000
.000
.000
L000
.000
.000
.000
.000
L0000
.000
.000
.000
.000
.000
.000
.09
.000
.000
.GO0
L000
.000
.000
.000
.000
L000

wntec Consulting Lid. 604
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00586> 2.50 .222 6.30 .048 10.10 ° .004 13.50 .000 17.70 .000

00587=> 2.53 226 6.33 047 10.13 .004 13.83 .000 17.73 .000

00588 2.57 230 6.37 .045 10.17 .004 13.87 .000 17.77 .000 i
00589> 2.60 . 234 6.40 .044 10.20 .004 14.00 L0000 17.80 .000 -
00590 2.63 237 6.43 .043 10.23 .004 14.03 . 000 17.83 .000

00591? 2.67 240 6.47 .042 10.27 .004 14.07 L.000 17.87 .000

.00582> 2.70 .243 6.50 . 041 10.30 .004 14.10 . 000 17.90 .000

00593 2.73 .245 6€.53 . 040 10.33 .004 14.13 .000. 17.83 .000

00594 2.77% .247 6.57 .03¢ 10.37 .003 14.17 .000 17.97 .000

00595> 2.80 . 249 £.60 .038 10.40 .003 14 .20 000 18.00 .000

00556> 2.83 .251 6.63 .038 10.43 .003 14.23 .000 18.03 L0000

00537 2,87 .253 6.67 .037 10.47 .003 14.27 .000 18.07 .000 3
00598 2.90 .254 6.70 .036 i6.50 .003 14.30 .000 18.10 000

00599> 2.83 255 6.73 .035 10.53 .003 14.33 .000 18.13 L000 -
00600> 2.97 .256 6.77 .034 10.57 ., 003 14.37 .000 18.17 .000

C060%> 3.00 .257 6.80 .034 10.60 .003) - 14.40 .000 18.20 .000

00602 3.03 .258 6.83 .033 10.63 . 003 14.43 .000 18.23 000 .
00603> 3.07 . 258 6.87 .032 10.67 . 003 14,47 .000 18.27 .000 o
00604 3.10 .258 6.90 . 031 10.70 .003 14.50 .000 18.30 .000

00605 3.13 .258 6.93 .031 10.73 . 003 14.53 .000 18.33 .000

00606> 3,17 . 258 6.97 .030 10.77 - .003 14.57 .000 18.37 .000

00607> 3.20 .258 7.00 . 028 10.80 .003 14.60 .000 18.40 .000

006808 3,23 257 7.03 .02% 10.83 003 14.63 .00Q i8.43 .000

00609> 3.27 .256 7.07 .028 10.87 .00z 14.67 .0CC 18.47 .000

G0610> 3,30 .256 7.10 .0z28 10.8¢0 L0002 14.70 .00C 18.50 .000

00611 3.33 .254 7.13 .027 10.93 .002 14.73 000 18.53 .000

006l12> 3.37 .253 7.1.7 .026 10.97 .002 14 .77 .000 18.57 .000

00613 3.40 .252 7.20 .026 11.00 002 14.80 .000 18.60C .000

00614> 3.43 250 7.23 .025] . 11.03 . 002 14,83 .000 18.63 .000

00615 3.47 .248 7.27 .025 1L.07 - .002 14.87 - .000 18.67 .Qo0

00616> 3.50 247 7.30 .024 11.10 .002 14.90 .000 18.70 .000

00617> 3.53 . 245 7.33 .024 11.13 .002 14.93 .000 18.73 .000

Q0618> 3.57 .243 7.37 ., .023 11,17 -, 002 14.87 .000 18.7% . 000

00619> 3.60 241 7.40 .023 11.20 .002 i5.00 .000 i8.80- - . 000

C0e20> 3.63 . 239 7.43 022 11.23 .002 15.03 .000 18.83 .000

00621 3.67 .237 7.47 022 i1.27 .002 15.07 .000 18.87 .000

00622> 3.70 .234 7.50 021 11.30 .002] 15.10 .000 18.90 .G00

00623> 3.73 232 7.53 .02%1) . 11.33 . ..002 15.13 . . 0G0

00624 3,97 229 7.87 .020 11.37 . 002 15,17 .Goe .

D06 2B >~ m e m o e e,

00626> 000 0L B~ = e o o e e e e e e -
00B27> mwocmmcmcmeemnmaenn-

00628> | ADD HYD (sumpst) | ID: NHYD AREA - QPEAK TPEAK R.V. DWF

00629 ~-mmommmeas e {ha) {cms) (hrs) {mm}) {cms)

00630 ID1 05:extpre 221.80 716 2.92 3.76 .000

00631 +ID2 05:rtsit2 68.00 .258 3.1¢0 4,54 .Q00

Q0632 oo sssmEms———mmoMGMMo s oo oo oo oosm—Smmmsmmo———o————o—

00633 SUM 08:sumpst 289.8¢ .872 3.00 3.95- . 000

00634> -

00635 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00636> | B

Q0B 3T > o m o e o o e e e e A MM m e em e e

00638 D0L:0000 - mmre s e o e o e R L e e m e —— e = -
008395 wmecec e e

00640> | SAVE HYD |  ARER {(ha)= 289,800

00641> | ID=08 (sumpst) | QrEAX {cms) = .972 (1)

00642> | DT= 2.00 PCYC= 1 | T2EAX hrs) = 3.000

GOB435 ~meom vt VCLUME {mm) = 3,245

00844 Filename: W:\active\604001l44\design\analysis\SWMAPR~1\H~sumpat.001 £

00645 Comments: Overall Fostdsv Hydrograph §

00646 i
00647 (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANWY.

00648 TIME FLOW | TIME FLOW TIME FLOW | TIME FPLOW TIME FLOW r
00649 hrs cns hrs cms hrg cms | hrs cms hrs cms !
00650 .00 .000 3.80 .816| 7.60 .043|  11.40 .002 15.20 .000 :

Sktaptec Copzulting Led. 604 Paga 2
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J0651x> .03 .000 3.83 .805 7.63 . 048 11..43 .002 15.23 .000
. 652> .07 .000 3.87 .793 7.67 . 046 11.47 .002 15.27 .Q000
. 653> .10 .000 3.90 .782 7.70 .45 11.50 .002 15.30 .Goo
J0654> .13 .000 3.93 .770 7.73. 044 11.53 .002 15.33 .000
20655> W17 .000 3.97 .758 7.77 . 043 11.57 .00z 15.37 .000

656> .20 L.000 4,00 747 7.80 .042 11.60 .002 15.40 .000
. 657> .23 .000 4,03 .735 7.83 .040 13i.63 001 15.43 .000
JO658> .27 .00 4.07 L1723 7.87 .039 11.67 001 15.47 .000
J0659> .30 .000 4,19 711 7.80 .038 11.70 L0012 315.50 000
. 660> .33 .000 4,13 .6989 7.83 .03% 11.73 .00l 15.53 .000

661> .37 .000 4,317 .687 7.97 .036 12.77 L0011 15.57 .000
106562> .40 .000 4.20 .675 8.00 . 035 11.80 .00l 15.60 .000
10663> .23 .000 4,23 .663 8.03 . 034 11.83 .001 15.63 .000

664> &7 .000 4,29 .651 8.07 . 033 11.87 .00l 15.67 .000
: 665> .50 .G00 4.30 .639 8.10 , 032 11,80 .00l 15,70 .000
10666 .53 .0a0 4.33 L .626 8.13 . 031 11.93 .001| -15.73 000
667> .57 000 4£.37 .615 8.17 . 031 11,87 .00l i5.77 .000

668> .60 , 000 4.40 .603 8.20 .030 12.00 L0011 15.80 .000

669> .63 .000 4.43 .591 8.23 . 029 12.03 001 15.83 .000
10670 .67 .000 4.47 .579 8,27 .028 12.07 .001 15.87 .000
10671> .70 .000 4.50 .567 8.30 . 027 12.10 .00l 15,30 .000
© 672> .73 .000 4.53 556 8.33 . 027 12,13 .ol 15.83 .000
. 673> .77 .000 4 .57 .525 8.37 . 026 iz, 17 .001 15.87 . 000
10674 .80 .000 4,60 .533 8.40 .025 12.20 .001 16.00 .000
10675 .83 L.QOL 4.63 .B22 B8.43 . 024 12.23 001 16.03 .000
676> .87 .Q02 4.67 .511 8.47 .024 12.27 001 16.07 .000
N .90 .003 4.70 .501 © 8,50 . 023 12.30 .001 le.10 .000
678> .93 .0086 4.73 - .430 8.53 022 12.33 L0011 - 16.13 .000
10679 w97 .012 4.77 .480 8.57 . 022 12,3% .001 16,17 .000
""" 680> 1.00 .017 4.80 469 8.60 . 021 12.40 .001 16.20 .000

681> 1.03 .027 4,83 .459 B8.63 . 021 12.43 .001 16.23 .000
U682> 1.07 .037 4,87 .44989 8.67 L.020 12.47 .001 16.27 .0oo0
0683 1.10 .050 4,90 .439 8.70 . 020 12.50 .001 16.30 .o00
684> 1.13 .068 £.93 .429 8.73 . 018 12.53 .001 16.33 " .000

685> 1.17 .bB2 4,97 . 420 8.77 . Q18 12.5%7 .001 16.37 .000
u6BE> 1.20 .101) - 5.00 L4310 8.80 . 018 12.60 .001 16.40C .000
0687 1.23 .122 5.03 401 8.83 017 12.63 Q0L 16.43 .000
688> 1.27 144 ‘5.07 .391 8.87 LOLT 12.67 001} -..16.47 .000

689> 1.30 167 5.10- .382 8.90 .07 12.70 001 16.50 .000
u690> 1.33 .190 5.13 .373 8.93 . Q18 12.73 .001 16.53 000
Q691> 1.37 .215 5.17 .364 8.97 . 016 12,77 .00l 16.57 .000
692> 1.40 .240 5.20 .355 9.00 . 015 12.80 001 16.60 .000

693> 1.43 .266 5.23 .347 9.03 . 015 12.83 .001 15.63 .000
ub94 > 1.47 .292 5.27 .338 9.0%7 .014 12.87 001 16.67 .000
0695> 1.50 .318 5.30 .330 .10 . 014 12.90 001 le.70 .000
"596> 1.53 .343 5.33 321 9.13 . 013 12.93 L0601 16.73 000
597> 1.57 .369 5.37 3213 §.17 .013 12,97 .001 16.77 -.000
w698 1.60 .3958 5.40 . 305 .20 .013 13.00 .001 16.80 .000
0699> 1.63 420 5.43 .298 9.23 .02 13,63 .001 '16.83 .000
“700> 1.679 445 5.47 290 9.27 .012 13.07 001 16.87 .000

701> 1.7C AT 5.50 .2832 .30 .01z 132.10 L8021 15.90 .Q00
w702 L.73 .495 5.53 275 5.33 L0111 13.13 001 15.83 .000
0703> 1.77 .520 5.58% .268 9.37 . 011 13.17 .001 16.97 . Qo0
"704> 1.80 .544 5.80 L2631 9.490 . 011 13.20 001 17.00 .000

705> 1.83 .567 5.63 . 255 9.43 . 010 13.23 .001 17.03 .000
106> 1.87 .590 5.87 . 248 9.47 . 010 13.27 00 17.07 .000
T - LEl LELE 5.740 L2412 5.5y L0190 13.30 LGa0 17.2¢ .020
708> 1.93 .634 5.73 .235 9.53 .009 12.33 .000 17.13 .000
708 .97 . 855 5.77 L228 9.E7 .008 13,37 GOz L7.LT G090
LTL0> 2,00 LET7Y .80 .223 $5.60 .G03% 13,40 L0030 17.20 .GG0
0711> 2,03 .6588 5.83 .217 9.63 .0038 13.43 .000 17.23 . 000
f712= 2.07 .716 5.87 L2330 9.67 .0C8 13.47 .0040 17.27 . 000
713> 2.10 .735 5.90 L205 9.70 .008 13.50 . 000 17.30 .00
Tlé> 2,13 L7553 5.93 L200 9.73 . 008 13.53 L0040 17.33 .000
¢715> 2.17 775 5.97 194 9.7 . 007 13.57 .00¢ 17.37 .000Q

wntzc Consu
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00716> 2.20 .788 6.00 .18% S.80 .Q07 13.60 .00 17.40 -000
00717> 2.23 .804 6.03 .184 9.83 .007 13.63 .000 17.43 .000
00718> 2.27 .B20 6.07 179 9.87 .007 13,67 00 17.47 . 000
0071.9> 2.30 .834 6.10 .174 9.920 .006 13.70 0G0 17.50 .000
00720> 2.33 .B49 6.13 .16% 8.93 .006 13.73 0co 17.583 .000
00723> 2.37 .861 6.17 .164 9.97 .006 13.77 .000 17.57 000
00722> 2.40 .874 6.20 .160 10.00 .006 13.80 . 000 17.60 .000
00723> 2,43 .885 6.23 155 10.03 .0086 13.83 .000 17.63 .000
00724 2.47 .896 6.27 151 10.07 .006 13.87 .000 17.67 .000
00725> 2.50 .906 6.30 147 10.10 .005 13.50 . 000 17.70 .000
CG726> 2.53 .915 6.33 .143 10.13 .005 13.83 .000 17.73 .000
00727> 2.57 .924 6.37 .138 10.17 .005 13.97 .000 17.77 .000
00728> 2.60 .932 6.40 .135 10.20 .005 14.00 .000 17.80 .000
00728> 2.63 .839 6.43 131 10.23 .005 14.03 000 17.83 .000
00730> 2.57 . 945 6.47 .128) 10.27 .005} - 14.07 .000 17.87 .000
00731> 2.70 . 950 6.50 .1l24 i0.30 .005 14,10 .000 17.%0 .000
00732> 2.73 .955 6.53 .121 10.33 .004 14,13 .000 17.93 -000
00733> 2.77 .959 6.57 117 10.37 .004 14,17 .000 17.97 -0040
00734> . 2,80 .963 6.60 .114 i0.40 .004 14.20 .000 18.00 .000
00735 2.83 .966 6.63 111 10.43 - .004 14.23 .000 18.03 . 000
00736> 2.87 .268 6.67 .108 10.47 L0041 "14.27 .000 18.07 .000
00737> 2.90 .970 6.70 ' .105 10.50 004 14.30 .000 18,10 .000
00738> 2.93 971 6.73 TL102 10.53 .004 14.33 000 18,13 .000
00735 2.97 .B72 6.77 .09% 10.57 .004 14,37 000 18.17 .000
00740> 3.00 .872 6.80 .097 10.60 .003 14.40 000 18.20 .000
Q0741 3.03 .971 6.83 .094 10.63 003 14.43 .000 18.23 .000
00742> 3.07 .970 &6.87 .08 10.67 .003 14.47 .000 18,27 000
00743> 3.18 .5¢68 6.90 .089 10.70 003 14.50. L0000 " 18.30 .000
00744 3.13 .966 "6.93 .086 10.73 - ..003} 14,53 0004 18B.33 .060
00745> 3.17 .963 6.97 .084 10.77 .003 14.57 .000 18 .37 .CCOo
00746> 3.20 .9589 7.00 .081 10.80 .003 14.60 .00 l8.40 L0GG
Qo747> 3.23 .955 7.03 079 10.83 .003 14.63 .000 18.43 . 0G0
00748 3.27 . .951 7.07 077 10.87 .003 14.67 000 18.47 . 000
00749 3.30 .845 7.10 .075 1¢.380 .003 14.70 000 18.50 .Q00
00750> 3.33 . 940 T.13 073 1C¢.83 .003 14.73 000 18.53 . 000
00751> 3.37 .833 T.17 .07 10.87 .003 14.77 .0o0 18.57 .000
00752> 3.40 .926 7.20 .069 1l1.060 .002 14.80 .000 13.60 .000
00753> 3.43 .915 -7.23 . .067 11.03 .002} -14.83 800 18.63 .000
00754> 3.47 .911 7.27 . 065 11.07 .G02 14,87 000 18.67 . 000
00755> 3.50 .903 7.20 .063 11.10 .Go2 14.80 Q00 ie .70 .000
00756> 3.53 .B35 7.33 .062 11.13 .002 14.93 .000 18.73 .000
00757> 3.587 .B86 7.37 L.060 11.17 .002 14.97 000 18.77 .000
00758= 3.60 .B77 7.40 .058 11.20 .002 15.00 000 18.80 .000
00758> 3.63 .B87 7.43 .057 11.23 .002 15,03 .000 i8.83 .000
00760> 3.67 .B58 .47 .055 11.27 .002 15.07 .000 18.87 .000
00761> 3.7¢ .B47 7.50 .053 11.30 002 15.10 .000 18.920 .000
00762 3.73 .B37 7.53 .052 11.33 .002 15.13 000G

00763 3.77 .B27 7.57 .51 11.37 .002 15.17 000

0TS mmm o m e e e
00765> B0Lz0020-~—=r - e e e
00766> FINISH

B0 T T 5 e s o e e e e ————
00768;, ******ﬁ':"(*'k‘k?‘t*}'r***ﬁ'{k:’!i’***‘k*****‘kftﬁ."{******7‘-‘***7@‘:’6*:‘V‘ki'ﬂ*ft.:%*;i’ﬁ:'c:‘:*****}'{*************
0076%> WARNINGS / ERRORS / NOTES

007705  mmmemmmmmmmmmmemmm e

00771> Simulation ended on 2005-05-04 at 10:20:58

00772> B b e e e ek e L T T T T T T T Py
C0773>

00774>

Stantsc Consulting L:d. 604 Page 11
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00001>
i 002>
i 003>
bugoax
00005>

006>
I 007>
buQ08>
20008
;'010>
¢ 011>
buoizs
10013
014>
; 015>
GOl6>
30017>
%”018>
i 019>
020>
10021
5'022>
E 023>
w24
Y0025>
Q26>
027>
w028
10029
“030>
031>
u032>
10033>
034>
035>
w036
10037>
038>
039>
w040>
10041 >
042

043>
044>
10045>
N046>
047>
.048>
0049
NQ50x

051>
052>
10053 >
1054

055>

058>
1ca=7:.
noEgs>

059>
060>
10061>
NQE2>
063>
_ 064>
Q065>

88888 W W M M H H ¥ Y M M Q00 999 939 wmszsaows
5 WWW MM MM H E ¥y MM MM O o] S 9 9 g
95888, WWW MMM HHNHH ¥ MMM O O #% 9 9 9 9 Ver. 4.02
5 Ww M M H H p4 M M 0 o) 9939 9999 July 1999
88888 W W M M H H Y M M [s]e]s] 9 g smenmmEms
9 9 9 g % 3824306
StormWater Management HYdrologic Model 995 928 cszm=zoowss
***************************************************************************
Thkhkhkhhhkhhhdhdhhdhhhhhhddk SWMHYMO_QQ vEr/é_oz LRI E L2 ST E TSR AL L L L L
FRrkkxk A single event and continuous hydrologic simulation model  kxxk%%%
Tk dkkk based on the principles of HYMO and its successors FrrhA bR
ke OTTHYMO-83 and OTTHYMO-89. Fhdkk Rk &
**************************************************************&************
kxuwikk Distributed by: J.F. Sabourin and Associates Inc. Tk Rk
ARk Ottawa, Ontario: (613) 727-51%9 kR kA
FRk ek k% Gatineau, Quebec: (819) 243-6858 ek ok ok R
Fhok ok k% E-Mail: swuhymo@jfsa.Com ok ke k
***************************************************************************
B e e IR R N WSS AU P Y S ST AEBY SRS SE S QAN
+++++++ Licensed user: Stantec Consulting Ltd.. 604 F+dtttt
Fhbh Ottawa SERIAL#:3824306 ++t++t++
R e T I T S R S A N RSP UE S SRS BTSN ST RO SR AP AR
***************************************************************************
FAok Kk Ak ++++4+ PROGRAM ARRAY DIMENSIONS ++++++ iaialale
Fhkk kKK Maximum value for ID aumbers 10 dokekok ok sk
FkhFEAK Max. number of rainfall points: 15000 ok ko
Fkkkkkw Max. number of £low points : 15000 - ke
***************************************************************************
FhhkhkkhkdhrhhkRddhhihhhn DETAILED oCuUTPOT Rk hAhhrA AR TR R kR
********************************************************************ﬂ******
* DATE: 2005-05-04 TIME: 10:22:27 . RUN COUNTER: 000193 *
***************************************************************************
* Input filename: W:lactive\60400144\design\analysis\SWMAPR~1\144post2.d*
* Quitput filename: Wilactive\60400144\design\analysis\SWMAPR~1\144post2.0%
* Summary filename: W:\active\60400144\design\analysis\SWMAPR~1\1l44post2.s*
* User comments: *
* 3 *
* Q. . *
* D *
*********************************************ﬁ*****************************
00 2 00 m m e e e e e
*#******************************i**************k*******&***i********************
*% Project Name: [Emerald Cresk] Projact Nuzber: {[504-00144]
*# Date : 06-18-2004
*# Modeller : [MAF]
*# Company : McNeely Engineering Consultants Limited
*% License # : 5695479 '
EICE R B R R N N R L R R L T .

| grzpr | ®roject cir.: W:\act
———————————————————— Rzinfall &ir,: W:\as:
TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001

NSTORM= Q
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000665 00L:0002= === =t st o o o o 4 e e m m m
00067> * 2-YEAR IDF CHICAGO STORM

00068> *CHICAGO STORM IUNITS=[2], TD=[3} (hxs)., RTP=[0.333}, C8DT=[10] (min),
Q0069> * ICASEes=[21,

00070 * Enter ordinates of IDF curve below, at least seven points
0G071> * TIME {(min) Intensity {mm/hz}

00072> * [5] f102.80]

00073> * [r0] £77.10]

00074> * {15] {63.30]

G0075> * [30] {39.90]

¢o076> * [60] [24.20]

00077 * [120] [14.30]

00078> * [360] {6.20]

00078> * [720] {3.60]

00080> * [1440] [2.00]

G081l * -1 -1

00082> *# 5-YEAR IDF CHICAGO STORM

00083> -----rrmm e . .

00084> | CHICAGO STORM "IDF curve parameteis: A= 998.071

00085> | Ptotal= 42.51 mm ...B=  6.053

00086> wmemmcm e - . C= .Bl4 -

00087 used in: INTENSITY = A / (£ + BY*C

goo88> ’ . ' S

00089 Duration of storm = 3.00 hrs -

00030> Storm time step = 10.00 min

00091> Time to peak ratio = .33

00082

00093> The CORRELATION coefficient is = ".9998645

00094 o Sl

00085 TIME ENTERED COMPUTED

00096> {min) {mm/hx} {mm/h¥)

00097> 5. 340.20 T141.18

000398 10. 104.490 104,19

00088 15 85.60 83.56

00100 30. 53.80 53.93

00101 60 32.00 32.94

00L02> 120, 18.90 15.47

00103> 360 .. B.40 . . .~ B.ET.

00104> 720 4.80 4.68

00105> 1440 2.60 2.67

00L06> ) . i

00107> TIME RAIN TIME RAIN . TIME RAIN ] TIME RATN
00108> hrs mm/hr hrs mm/hr hrs  mm/hr | hrs wm/hr
003i09> .17 3.682 1.00 104.193 1.83 6.689 2.67 3.510
00110> .23 4.582 1.1% 32,037 2.00 5.628 2.83 3.220
0011l .50 6,151 1.33 16.337 2.17 4.872 2,00 2,978
G0112> .67 9.614 1.50 10.965 2.33 4.305

00113=> .83 24.170 1.67 8.287 2.50 3.864 ]

00114> .

L B b e e T T T T R IRy S U U S S

00116% 00130003 = mmmm s oo e = e e e -
00117> * 10-YEAR IDF CHICAGC STORM

OClis> SCHICRG
00119>
00120>
00121
00122>
00123
00124>
00125>
00126>
00127>
00128>
'00129>
00130>

Aq

L O - I O R -

STORM

IUNITS=[27,
ICASEcs=12],

TD=13] (ars), RTP=:10.333], CSDT=[10] (min),

Enter cordinates of IDF curve below, at least seven points

TIME (min)

[5]
[15]
[30]
{501
{1203
[350]
[720]

[la40]

Intensity (mm/hx)
[165.00]

122,553

{100.490]

[63,101

[37.1010

[22.00]

[9.90]

[5.60]

i3.003}

Stantec Consulting Led.
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JO131> * -1 -1
132> * 25-YEAR IDF CHICAGO STORM
. 133> *CHICAGO STORM IUNITS=[2], TDP=[3] (hre), RTP=[0.333], CSDT=[10] (min)
Jul3d> ¥ ICASEcs={2],
J0135> * Enter ordinates of IDF curve below, at least seven points
136> * TIME {min) Intenaity (mm/hr)
© 137> & (5] [126.00]
Jul38» * [10] {145.30]
10139 #* [15] £119.10]
140> ¥ [30] {74.70]
P 141> * [60] [43.60]
wlg2s * [120] [25.80]
10143> * {3601 [11.70]
144s ¥ [7201] [6.60]
| 145> * . [1440] [3.50]
uldgs * -1 -1
10147> * L00-YEAR IDF CHICAGC STORM ' - :
148> *CHICAGO STORM TUNITS=[2], TP=[3] (hrs), RTP=[0.333], CSDT=[10] (min},
145> * ICASEcs=[2],
wWwlE0> * Enter ordinates of IDF curve below, at least seven points
Q151> * TIME {(min) Intensity (mm/hx)- -
["152> * [5] [242.60]
. 1535 * [10] [179.00]
ul54> * [15] [146.80]
0185 * [30] {91.390]
T156> * feo] [53.20]
157> * [120] [31.50]
wl1BBs * [360]"1 [14.503 .- . .- e e
0159 * [720] f8.00]
~LE60> * [1440] 4.30]
i Lels * -1 -1
Gl B2> e e '
0163> | DEFAULT VALUES | Filename: W: \actlve\sod0G144\des1gn\analysas\SWMAPR~1\SH
PLEEm e el ICASEdv = 1 (read and print data)
. 165> FileTitle= File comment: [ ]
wl66> THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
0167> Hoxton's infiltration equation parameters:
~168> [Fo= 50.00 mm/hr] [Fc= 7.50 mm/hr} [DCAY= 2.00 /hr]. [F= .00 mml.
L69> Parameters for PERVIOUS surfaces in STANDHYD:
170> [Iaper=  6.20 mm] [LGP=70.00 m] [MNP= .250]
0171> Parameterg for IMPERVIQUS surfaces in STANDEYD:
nL72s [IAimp= 1.57 mm] [CLI= ,31] [MNI= .013]
L73> Parameters used in NASHYD:
L7 [Ta= 4.67 mm] [N= 3.00]
B S v o e e e e e —————————
AL76> 00z 0004 - m e m o e e o o e e e e e e e —————
177> *# Area Al (see DWGE SD2)
ATBe mmme e .
0179> DESIGN NASHYD I Area (ha) = 73.90 Curve Number {CN)Y=66.00
N180> | O1l:A1 DT= 5.00 | Ia (mm)= 4.670 # of Linear Res. (N)= 3.00
LBl —mmmmm e e U.E. Tplhrs)= 1.440
_LB2> '
0183> Unit Hyd Cpeak (cms)= 1.960
0184
185> PEAX FLOW {cmsg) = .448 (1)
186> TIME TC PEAK (hrs)= 2.517
287~ ETITIE OSTILEE et = g.:1.%
0188 TOTAL RAINFALL {mm) = 42.514
189 RUNQOFT COBFFICIENT =. 123
150>
191> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF AMY
0192
LD s m e o e e e e  dmmediaeaam— -
94 s 000008 - m e e e e
0195> *# Area AZ
" ntec Comsulting Ltd, 604 Page 2
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Q0L9E> memmwmmmm s
00197> | DESIGN NASHYD Area {ha)= 120.00 Curve Number {CN}=60.00

00198> | 02:32 DT= 5.00 Ia {mm)=  4.670 # of Linear Res.(N)= 3.00

001588> memmrmr i r e n U.H. Tpthra)= 1.540 -
00200>

00201> Unit Hyd Qpeakx (cns)= 2.976

00202>

00203> PEAK FLOW (cms) = .694 (i)

00204~ TIME TO PEAX  (hrg)= 3.000

00205> RUNOFF VOLUME {mm) = 6.913

002065 TOTAL RATNFALL  (mm)=  42.514 a
00207 RUNCFF COEFPFICIENT = .163

00208 ) -
00209> (i)} PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.*

40210> .

00210 mmmmm e e e e R B R e ——————

002125 ODLzD00B == == = o = e e e e e e e e -
00213» *# Area A3 ’ ’
Q02145 oo o CL ’

00215> DESIGN NASHYD Area (ha)= 5.60 Curve Number {CN)=60.00

00216 03:A3 DT= 5.00 Ia (mm) = 4.670 # of Linear Res.(N}l= 3.00

00217> rmrrme o - ——— U.H. Tp{hrs}= 1.050

00218> .

00219> Unit Hyd Qpesk (cms)= .20

00220

00221 > PEAX FLOW (cma) = .042 (1)

00222> TIME TO PEAXK {(hrs)= 2.333

00223> RUNOFF VOLUME- {mm} = 6.913 . . -

00224> TOTAL RATINFALL {mm) = 42,514 -
00225 RUNOFF COEFFICIENT = .163

00226>

00227> (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW TIF ANY,

00228> ' - —
002295 m s o m m e e - ————

DO2305 DO L1 00D T~ v v e o oo o o e e e e =
00231> *# Area A4 ) :

00232>» mewemcrro—rrn e acaaea .

00233> DESIGN NASHYD Area (ha)= 14.70 Curve Number . (CN)=60.00 .

00234 04:A4 DT= 5.0¢ Ta {mm) = 4.670 # of Linear Res.(N)= 3.00 -
00235> —---cmmmmr e e U.H. Tplhrs)= 1,040

00236

00237> Unit Eyd Qpeak {(cms)= .540

00238 . . . : -
00239 PEAK FLOW (cms) = 112 ()

00240> TIME TO PEAK (hrs)= 2.333

00241 RUNQFF VOL,UME {mm) = 6.913

00242 TOTAL RAINFALL (mm) = £42.514

00243 > RUNOFF COEFFICIENT = 163

Q0244

00245 (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00246> ' - . .

D024 T mm m o oo m e e m e e oo P TP R

G024 Lol 008 m i e e e e e e e e e e e e e e e e — e .
00249> *# Area AS

002503 m====nmeoccm—cnrmrnnr -

00251> DESIGN NASHYD Area (ha)= 2.50 Curve Number {CN}=60.00

00252> 05:A5 DT= 5.00 Iz mm) = 4,670 % of Linear Res.{(N)= 3.00

00233z —w-mcmemmm e e m e T.Z. Tpilars) = JERZ .

0C254>

00255 Unit Eyd Qpeak (ems)= .212

a025¢>

co0257> PEAK FLOW (cms)= 037 (1}

00258> TIME TC PEAX (hrs)= 1.833

00258 RUNCFF VOLUME {mm) = 6.913

Go260> TOTAL RAINFALL {mm) = 42.514

Stantec Consulting Ltd. 604 Paga 3




f:\...144pogt2. out) Stantec Congulting Ltd., 604
00261 RUNOFF COEFFICIENT s .163
1262> )
2263 (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00264
00285 e m o e e e ———m e
J266> 001210009 = m o o e e e e — e
J267> *# Area A6
00268> mmo-me e
00269> | DESIGN NASHYD Area (ha}= 4.10 Curve Numbexr (CN}=60.00
270> | 06:26 DT= 5.00 Ia (mm}=  4.670 # of Linear Res.(N)= 3,00
I27L> me e mm e U.H. Tpi{hrs)= .630
00272
00273> Unit Hyd Qpeak {(cms)= -.249
274>
1275> PEAX FLOW (cms) = .044. (1)
J0276> TIME TO PEAX {hrs}= 1.833
20277> RUNOFF VOLUME {mm} = 6.913
12785 TOTAL RAINFALL  (mm)=  42.514
1278> RUNOFF COEFFICIENT = .163
J0280> .
J028%> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1282
B3 s e e e e e e mecnaaaa
JUZB4> 0011000 - o e e LM
J0285> *# External Flows Pre-Development
i2BE> memmm e o :
1287> | ADD HYD (extpre) | ID: NHYD AREA QPEAX  TPEAK R.V. DWF
JU28B> mmemmm e : {ha) (cms) {(hrs) {ram) {cms)
J0289> IDLI 01:AL 73.90 .448 2,92 6.91 .goo
290> +ID2 02:32 120.00 .694 3.00 §.91 L0007
291 +ID3 03:A3 5.60 .042 2.33 6.91 .000
292> +1D4 04:h4 14.70 112 2.33 6.91 o0g
10293 +IDS 05:A5 3.50 .037 1.83 6.81 00g
294> +IDE (Q6:A8 4.10 044 1.83 6.91 oo0e
295> e i e e - e e
IU296> 5UM CG9:extpre 221.80 1.321 2.83 6.91 000
10297 ’
""" 298> NOTE PEAX FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
299
P30 0> = o e e e e ——————————
J030T> DO0L s 000 L~ e e e o e e e e e ——————
TTR02> mmmmm e
303> | SAVE HYD , ARER (ha)= 221.800
w304 ID=09 (extpre) QPEAK {cms) = i.321 (L)
10305> | DT= 5.00 PCYC= 1 | 'TPEAK (hrs}= 2.833
TT3063 s VOLUME {mm) = 6.913
307> Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre,001
308> Comments: Post External Flows
10309
‘*"310= (i) PEAX FLOW DOES NOT INCLUDE EASEFLOW IF ANY.
213> TIME FLOW TIME PLOW TIM= TLOW TIM= TLOW TIMZ FLOW
w3i2s hrs cms hirs cng hrs' cme . Ly CliS hrs cms
10313 .00 .000 2.33 1,221 4.67 .65 7.00 092 9.33 .008
*N3l4s .08 .0Q0 2.42 1,253 4.75 L6135 7.08 085 S.42 ao7
315> .19 .000 2.50 1.278 4.83 .580 T.17 ¢79 S.50 008
L2316 .25 .0Q00 2.58 1.297 4.92 .548 7.25 072 9.58 025
0317, 22 RO .67 L.5Ed .GG Lal4 T.E3 LuB 7 5.7 0G5
'N318x= 42 .Q00 2.75 1.318 5.08 . 483 T.42 L0862 g.75 004
318> =0 000 T .83 1.321 .17 . 154 7.50 .05 8,23 . 003
320> .32 L0300 Z.52 1.3248 5.23 L1225 7.58 L 052 §.52 . 003
10323 .87 .000 3.00 1.314 5.33 .388 7.67 . 048 10.00 .003
IN322> .75 .000 3.08 1.304 5,42 .373 7.75 L 045 10.08 .002
323> .83 L0001 3.17 1.220 5.50 .349 7.83 041 10.17 .002
324> .92 .Q07 3.25 1.272 5.58 .326 7.92 .038 10.25 .002
0325 1.00 031 3.33 1.2459 5.67 .305 8.00 L0358 10.33 .001
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00326 1.08 077 3.42 1.223 5.75 284 8.08 .032 10.42 L0001
00327> 1.17 .143 3.50 1.193 5.83 .265 8.17 .028 10.50 .00%
00328> 1.25 . 225 3.58 1.160 5.92 L2477 8.25 027 10.58 .001
C0329> 1.33 .316 3.67 1.125 6.00 L.230 8.33 . 025 10.87 .00L
003230> 1.42 .413 3.75 1.08B8 €.08 214 8.42 .023 10.75 .001
00331> 1.50 .51l 3.83 1.049 6.17 .i89 8.50 L.021 10.83 001
00332> 1.58 .609 3,92 1.009 6.25 ,184 8.58 .019 10,82 .000
00333> 1.67 L7003 4,00 968 €.33 171 8.67 .08 11.00 . 000
00334 1.75 .793 4,08 927 6.42 .158 8.75 .016 11.08 .000
00335 1.83 .876 4,17 886 6.50 .147 8.83 . 015 11.17 - .000
00336> 1.92 . 953 4.25 846 6.58 .136 8.92 014 11.25 .000
0033%7> 2.00 1.021 4,33 805 6.67 .126 9.00 012 11.33 .000
00338> 2.08 1.083 4.42 .765 6.75 L1177 9.08 011 311.42 . 000
00339 2.17 1.136 4.50 L7286 6.83 .108 9.17% 010 11.50 000
00340> 2.25 1.183 4 .58 .688 6.92 L3100 9.25 .009

I e L oo e R g
00342> 00L: 002 - m e e e e e e ———————— — e ———a -
00343> *# Site Area

00344 —-mmm e e )

00345> DESIGN NASHYD Area (ha)= 48.10 Curve Number {CN) =60.00
00346 0l:siteR DT= 5.00 Ia {mm) = 4.670 -# of Linear Res.{N)= 3.00
00347 m-mm e e e T.H. Tplhrs)= 1.070 .

00348> .

00349> Unit Hyd Qpeak (cms)= 1.73x7

00350 :

00351 PEAK FLOW (cme) = .355 (i}

00352> TIME TO PEAX (hrs)= 2.417

00353> RUNOQFF VOLUME (mm} = 6.913

00354~ TOTAL RAINFALL (mm) = 42,514

00355=> RUNOF¥ CORBFFICIENT = 163

00356>

00357 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00358>

L L R e it i T TR
00360 00110008 - m e e i
00361y ~-=mmmm e e m—mmrn e

00362> | DESIGN STANDHYD |  Area (ka)=  19.90 -

00363> 02:8iteU DT= 2.00 | Total Imp(%)= ' 25.00 . Dbir. Comnn.(%)=. .8.00

003645 =wmumme e .o

00365> IMPERVIOQUS PERVIQUS (i)

00386 Surface Area {(ha) = 4.97 14.92

00387> Dep. Storage {mm) = "1.57 6.20

00368> Average  Slope (%)= .50 .50

00369 Length (m) = 801,21 70.00

00370> Mannings n = . 013 .250

00371= :

00372> Max.eff.Inten. (mm/hr)= 92.17 8.36

00373 over (min) 12.00 52.00

00374 Storage Coeff. {(min)= 11.33 (3i) §1.72 (ii)

00375> Unit Hyd. Tpeak (min)= 12,00 52.00

00376> Unit Hyd. peak (cma)= .10 .02

00377 > = TOTALI®

00378 PERY FLOW {cmse) = .25 .18 .29+ (iid)
C0379=> TIME TO PEAK (hrs)= 1.13 1.97 1,133

00380> RUNOFF VOLUME {mm) = 40,94 8.00 10.631

00381 TOTAL RAINFALL (mm) = 42.5% 42.51 42.514

00382> RUNOFF COEFFICIENT = .98 18 L2580

66383 :

00384 (i) C¥ PROCEDURE SELECTED FOR PERVIOUS LOSSES:

00385 CN* = €0.0 Ia = Dep. Storage (&bove)

00384> (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

0o387> THAN THE STORAGE COEFFLICIENT. ’

00388 (1iii) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00388>

003902 -~—--~- = Er e m e n R Em e e maMA s mm e m A ————— =~
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00391>
03s2>
0393>
J0394>
20395
0396
0397
10398
10399
0400
04031
J0402>
10403
1404
J405>
10406
10407
3408
}408>
10410
10411
1412
1413
w4ids
10415
416>
1417 >
Y418>
0419
420>
421>
udZ22s>
0423
424
425>
426>
0427
428>
429
w430>
0431l
“432>
433>
i34
0435
436>
437>
-438>
0439
440
441>
- Y-S N
0443

154>
0455

00 00 LA mm e e e e e e
| ADD HYD (site ) | ID: NHYD AREAZ QPEAX  TPEAK R.V. DWF
———————————————————— : {(ha) {cms) {hrs) {mm) {cms)
ID1 Ol:siter - 48.10 .359 2.42 6.91 .000
+ID2 02:8itel 19.50 . 2584 1.13 10.63 060
" SUM 03:site 68.00 .562 2.17 8.00 .000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
D0 00 o m o e e e e e
| ROUTE CHANNEL Routing time step (min) = 2.00
IN> 03:site Number of SEGMENTS = 1 h
OUT< 04:rtsitl Slopes (%), CHANNEL= .50 FLOODPLAIN= .50
———————————————————— . LENGTH = 1400.00 {m)
K== DATA FOR SECTION ( 1.0) ------ >
Distance Elevation Manning ) -
.00 2.00 .0350 Main Channel
6.00 .00 0350 - Main Channel
12.00 2.00 0350 Main Channel
S S T e e e e m TRAVEL TIME TABLE -wcc-cmcmmcmm e o - >
DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
{m) (m}  ~(cu.:m.) {ca.m.) {cms} {m/s} -{min} (m2/8)
.105 .105  (465E+02 ,.350E+00 .008 274 85.17 .029
211 .211 .188E+03 .2B80E+01 .058 .435 53.65 .852
.316 .316 .419E+03 ,945E+01 170 .B70 40,85 .180
421 421 .745E+403 ,224E+02 367 -.690 33.80 .291
.526 .526 - \116E4+04 .437E+02 ".666 .801 . 29.13 .422
.632 -632 _16BE+04 .756E+02 1.083 .905 25.79 = .571
.137 L737  .228E+04 .120E+03 1.633 1.003 23.28 ."738
.842 842 (29BE+04 ,179E+03 2.331 1.096 21.28 .923
.947 + 847  .377E+04 ,255E+03 3.192 1.185 19,68 1.123
1.053 1.053 | .465E+04 .350E+03 . 4,227 1.272 i8,358 1.339
1.158 1.158 .563E+04 ,4566E+03 5.450 1.355 17.22 1.569
1.2863 1.263 .670E+04 .805E+03 6.874 1.436 16.25 1.814
i.368 1.368 .786E+04 .769E+03 8.509 1.515 15.4¢0 2.073
1.474 1.474 .9125E+04 .960E+03 10.368 1.591 14,66 2,345
1.579 1.579 L.108E+05 ,l11BE+04 12.463 1.666 14.00 2.631
1,684 1.684 L.119E+05 .143E+04 14,803 1.740 13.41 2.930
1.789 1.789 .134E+05 .172E+04 17.400 1.811 12.88 3.241
1.895 1.895 L,[151E+05 .204E+04 20.265 l.882 12.40 3.565
2.000 2.000 .168E+05 .240E+04 23.408 1.951 11.896 3.901
X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
5-VOLUME= Volume that can be stored in channel at specified ELEVATION.
<-~-~ hydrograph ~---> <-gilpe / channel-»
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
{ha) {cms) {hrs} (mm) {m) (m/s)
INFLOW : ID= 3:site 68.00 .562 2.17 8.001 .430 .759
QUTFLOW: ID= 4:rtsiti €8.00 .507 2.67 B8.001 .470 .737
B0t B LB mm o s — m o e o e e e
ROUTE CHANNEL Routing time step (min) = 2.00
IN> Q4:rtsitl Number of SEGMENTS = 1
OUT< 05:rtsit2 [ Slopes (%), CHANNEL= ,36 FLOODPLAIN= .36

LENGTH = 475.00

{m})

" atec Coosulting Lid., §04
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00464>  Grmmm-m s -

00456>

00457>

Q0458

00459

00460>

00461

00462

00463>

00465> DEPTH
00466> (m)
00467> .105
00468> .211
00469 .316
00470 A2
00471 .52¢g
00472 632
30473 > LT37
00474> .842
00475 947
00476> 1.053
00477> 1.158
00478> 1.263
00479> 1.368
00480> 1.474
00481> 1.379
00482> 1.684
00483> 1.789
00484 1.895
20485> 2.000
00486>

00487> X-VCLUME=
00488> S-VOLUME=

00490>
00491~
00492>
00493
00484 INFLOW

00495> OQUTFLGW ;

D0426>
00487

ELEV

{m)

.105
211
.316
421
.526
.632
737
.842
.947

i,
1.
1.
1
.
1.
1.
1
1
2.

053
158
263

.368

474
579
684

.789
.895

Q00

DATA FOR SECTION (

tance Rlevation
.00 2.00
6.00 ]
9.00¢ .00
15.00 2.00
X-VOLUME S-VOLUME
{cu.m.) (cu.m.)
LLG66E+03 _B510E+01
«363E+03  .224E+02
.592E+03 .547E+02
.853E+03 .105E+03 .
L114E404 . 1768403
- «147E+04 L271E+03
.182E+404 ,393E+03
L2218+04 LD44E+03
.263E+04 ,728E+03
.30BE+04 .94BE+03
.356E+04 ,121E+04
LA07E+04 © .150E+04
.462E+04 .185E+04
.519E+04 .224E+D4
.580E+04 .26BE+04
.H44E4+04 L317E+0Q4
LT11E+Q4 L372E4+04%
.782E+04 LAZZER04*
.B5EE+C4 .500E+04%*

TRAVEL TIME TABLE
FLOW RATE VELOCITY TRAV.TIME

{cms)
125
412
.B47

1.431

2,171

3.075

4,153

5.414

6.866 .
8.519..

10.382
12.463
14.792
17.317
20.107
23.149
26.453
30.026
33.877

Main Ch

annel

Main Channel
Main Channel
Main Channel

(m/s)
.357
.539
.679
797
.901
.995

1.

1.
1.
1.
i,
.453
1.
1,
1.
1.
1.
1.
1.

1

082
163
241
314 -
385

519
583
646
707
766 -
825"
8g2

(min)
22.15
14.68
11.65

9.93
8.79
7.96
7.32

6.81°

6.38
6.02

5.72 °

5.45
5.21
5.00
4.81
4.64
4.48
4,34
‘4,21

DxV
{m2/s)

.038
.114
.215
.336
474
.628
.797
.980
1.175
1.383
1.604
1.836
2.079
2.334
2,599
2.875
3,161
3.458
3.764

Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
Volume that can be stored in channel at specified ELEVATION.
00489> (%) Actual value wmay be less due to limited CHANNEL LENGTH for given SLOPE.

: ID=
ID=

«-pipe / channel->

V. MAX DEPTH MAX VEL

(m)
.233
.231

{m/s)
.565
562

D048 o e e
00£99> 00L200LT mmm mm e e o e e e e e LTI
005003 ~=mmmmmmomm———m e e e

00501= SAVE HYD

00502> ID=05 {rtsit2)

00503> | DT= 2.00

PCYC=
005045 m-mmomsmsme oo e

<---- hydrograph ---->

ARER QPEAK TPEAK R.

{ha) . {ems) {hrs) . (mm) - ..
4:rtsitl 68.00 .507 2,67 B8.001
S5:rtsit2 68.00 489 2.87 8,001

AREA {ha) = 68.000

QPEAK {cmg) = .499 (i)
1 TPEAK {hrs) = 2.867

VOLUME (am) = 8,001

00505> Filename: W: \act1ve\60400144\de51gn\analy51s\SWMAPR 1\H-rtgsit2.001
Post Site Flows .

00506> Comments:

00507>

203508> {

00509> TIME
8

005190> hx

00511 .00
00512 .02
G0513> 3T
00514> 10
00515> L13
00516 .17
00517> .20
00518> .23
00518> .27
00520> .30

FLOW DCE

TIME

hrs

77
.80
LB
.87
.80

.97
.00
.03
07

PIENEEY -t L N % % S Y B VE O PRV I 43

.93

3 NOT INCLUD

ZFLOW IF
FLOW
cms
. 025
. 0258

o
PR

.024
.923
.023
022
.022
021
021

B .

TIME

hrs

11.3¢
131,33
1L.37
11.40
11.£3
13.47
11.545
11,53
11.57
11.60

FLOW

cms
.002
.00z
0oz
.002
.00z
.00z
.002
.002
002
.00z

R e el i o
(ST

U Ut oUW

15.

FLOW
cms
.000
.000
.060
.000
)
.000
.000
.000
.000
.000

Stantec Consulting Ltd. 604
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10521 .33 000 4.10 .317 7.87 . 020 11.63 .001 15.40 .000
522> .37 .000 4.13 .31l 7.90 L.020 1i.67 .Q0L 15.43 .000
523> A0 000 4,17 .305 7.93 .01% 11.70 .001 15.47 .000
10524 > .43 .000 4.20 .300 7.97 .019 11.73 001 15.50 . Q00
10525 47 000 4,23 .294 8.00 .018 11.77 001 15.53 .G00
526> .50 ., 000 4.27 .289 8.03 .018 11.80 .001 i5.57 .000
© 527> .53 .000 4.30 .283 8.07 .017 11..83 .00 15.60 .000
10528> .57 .000 4.33 277 8.10 .017 11.87 L0011 15.63 .000
10529> .60 . 000 4.37 272 8.13 .017 1l.80 .001 15.67 .000
530> .63 . 000 4.40 .266 8.17 .016 11.83 001 15.70 .000
531> .67 .000 4.43 260 8.20 .018 11.97 .00L 15.73 L0000
10532 .70 000 4.47 .254 8.23 .016 12.00 001 15,77 .000
10533 .73 .00l 4.50 249 8.27 L0158 12.03 .001 15.80 .000
534» .77 ool 4,53 244 8.30C .015 12.07 001 15.83 .000
. ‘535> .80 001 4.57 .238 8.33 L0158 12.10 .001 15.87 .000
0538 .83 002 4.60 W233 8.37 L0141} . 12.13 .001 15.59¢ ©.000
10537> .87 .00z 4.63 .228 8.40 .014 12.17 001 i5.93 .000
538> .90 L, 003 4.67 223 g2.43 . 014 12.20 .001 15.97 .000
- 538> .93 004 4.70 .218 8.47 L0013 " 12.23 .001 16.00 .000
i0540> .87 005 4.73 213 8.50 .013 12.27 001 16.03 .000
10541 1.00 006 4.77 209 §.53 013 12,30 . 001 16.07 .000
[ 542> 1.03 008 4,80 204 8.5% 012 12,33 .00 16.10 .000
. 543> 1.07 011 4.83 L2000 8.60 L0122 12.37 L0011 - 16.43 .000
10544 1.10 015 4.87 185 8.63 .012 12.40 .001 16.17 .000
10545> 1.13 . 020 4.%0 151 B.67 L0111 12.43 .001 16.20 .000
T3 1.17 026 4,83 186 B8.70 .011 12.47 .00l 16.23 .000
| 547 1.20 032 4.97 182 8.73 .01 12.50 .00l 16.27 .G00
i0548> 1.23 039 5,00 178 8.77 LOLY| - 12,583 .001 16.30 .000 -
[05495' 1.27 Q47 5.03 174 8.80 .010 12.57 .001 16.33 .000
. 550> 1.30 055 5.07 170 8.83 .010 12.60 .001L 16.37 .000
. 551> 1.33 .064 5.10 L1686 28.87 .010 12.63 .001 16.40 .000
0552> 1.37% .074 5.13 162 8.90 .010 12.67 .00L 16.43 .00
'9553> 1.40 084 5.17 158 g8.93 .010 12.70 .001 16.47 000
5'554> 1.43 ¢G94 5.20 154 8.97 .008 12.173 .001 16.50 .000
555> 1.47 i05 5.23 151 9.00 . 002 12.77 L00L 16.53 .000
0856 1.50 115 5.27 148 9.03 .00%9 12.8¢0 .001 16.57 L0080
10557 > 1.53 126 5.30 144 9.07 .008 12.83 .00L 16.60 .000
° B58> 1.57 138 5.33 .14 9.10 .009 12.87 001 16.63 000
: 559> i.60 .150 5.37 L1337 §.13 .008 12.80 .00 16.67 000
560> 1.63 164 5.40 134 8.17 .008 12.93 L0031 18.70 L0008
10561> 1.67 177 5,43 130 9.20 .008 12,97 .00l T 16.73 .000
' B62> 1.70 L1881 5.47 127 9.23 .008 13.00 L0011 16.77 +000
563> 1.73 - L2086 5.50 123 9.27 .008 13.03 .Q01 16.80 .000
ubg4> 1.79 .221 5.53 120 9.30 .007 13.87 L0011 15.83 L.000
0565 1.80 237 5.57 .117 9.33 007 13.19 .001 16.87 .000
566> 1.83 254 5.60 .114 9.37 . 007 13.13 .00 16.20 .000
567> 1.87 271 5.63 11% 9.40 007 13,17 001 16.93 .000
iUGE8> 1.90 288 5,67 108 9.43 007 13.20 -, 000 16.87 .000
JO5659> 1.93 305 5.70 1086 g .47 007 13.23 L0000 17.00 .000
B57C> 1.97 322 5,73 .103 8.50 006 13.27 .000 17.03 .000 -
B57L> 2.00 .339 .77 104 9,572 .008 13.30 L.000 17.97 .000
w72 2.03 354 5.30 o3 §.57 005 13.33 .28 17.1¢ .000
573> 2.07 .368 5.83 . 095 9,60 006 13.37 .000 17.13 .000
TTSY4s 2.30 L3811 5.87 093 9.63 006 13.4¢ .000 17.17 .0040
575> 2,13 .393 5,90 0S80 $.67 .008 13,43 .000 17.20 .000
w875 2,17 L4085 £.93 .088 8.7¢0 L0086 13.47 .00 17.23 .000
J057 . - L lad 1ig 25T G52 G.TE L0035 is.z L0090 i.zv LG40
""578> 2.23 L2425 6.00 . 083 9.77 .005 13.53 .000 17.30 .Q00
572> 2,27 433 £.%3 LOEL S.8C 35 13,87 000 17,32 . 000
w580 2.30 .440 6.07 oy 9.83 .G33 13,88 LCG0 17.37 .000
30581 2.33 447 6,10 G777 9.87 L0005 13.63 . 000 17.40 . 000
"T5B2s 2.37 .454 6.13 .075 9.80 . 005 13.67 .000 17.43 .Q00
583> 2.40 460 &6.17 .073 g.93 .005 13.70 . 000 17.47 .G0C
~J584> 2,43 465 6§.20 . 071 $.97 .005 13.73 L0006 17.580 .000
J0585> 2.47 L4711 €.23 .068 10.00 .005 13.77 L0006 17.53 L0000

antac Consulting Lid, 604
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00586> 2.50 475 6.27 067 10.03 005 13.80 .ooe 17.57 L0000
00587> 2.53 .480 6.30 065 10.07 004 13,83 000 i7.60 .000
00588> 2.587 .483 6.33 063 10.1¢0 .004 13,87 .000 17.63 .000
Q0589 2.60 487 6.37 .62 10.13 . 004 13.590 .000 17.67 .00¢C
00590 2.63 .490 6.40 .060 ‘10.17 .004 13.93 .000 17.70 L0090
00591 2.67 L492 6.43 058 10.20 .004 13.97 .000 17.73 .000
00592> 2.70 494 6.47 057 10.23 .004 14.00 .000 17.77 .000
00593 > 2.73 496 6.50 .055 10.27 .004 14.03 .000| 17.80 .000
00594 2.77 497 6.53 .054 14.30 .004 14.07 .000 17.83 . 000
00595 2.80 498 6.57 .052 16.33 .004 14.10 .000 17.87 L0000
00586 2.83 499 6.60 .051 10.37 004 14.13 .000 17.80 ,000
00597> 2.87 499 6.63 .050 10.40 .004 14.17 .000 17.93 .000
00598 2.90 498 6.67 .048 10.43 003 14.20 .000 17.97 .G00
0059%> 2.53 498 6.70 .047 10.47 003 14.23 .000 18.00 .000
00600> 2.97 497 . 6.73 . 048 10.50 003 14.27 alsls] 18.03 .000
00601l 3.60 495 6.77 . 045 10.53 003 14.30 . Q00 18.07 .000
00602> 3.03 494 6.80 044 10.57 003 14.33 000 18.10 .000
00603> 3,07 .492 6.83 042 10.60 003 14.37 L.000| .318.13 L0400
Q0604 3.10 4990 €.87 .041 10.63 L0003 14.40 .000 18.17 000
Q0605 3.13 488 5.90 .040 10.67 ,003 14.43 . 000 18,20 .000
00606> 3.17 485 6.93 .03¢% 10.70 .003 14.47 .000 18.23 .Q00
00607> 3.20 JAB2 6.97 038 10.73 .003 14.50 .000 18.27 .000
Q0608> 3.23 478 7T.00 037 10.77 .003 14.53 000 18.30 L0400
00608> 3.27 475 7.03 037 10.80 003 14.57 000 18.33 .000
00610> 3.30 471 7.07 036 10.83 .003 14.60 .000 18.37 .000
00&61l> 3.33 467 7.10 035 10.87 L,003 14.63 000 i8.4¢ L0000 -
006l2> 3.37 483 7.13 .034 10.80 0¢2 14.67 000 18.43 L0008
00613 3.40 459 T.17 L0333 10.93 002 14 .70 000 ig.47 - ,000 ..
00614 3.43 454 7.20 .032 10.97 .002 14.73 000 i8.50 000 .
00615> 3,47 449 7.23 .032 11.00 .00z 14.97 .000 18.53 .000
Q0616 3.50 444 7.27 031 11.03 .002 14.80 L.000 18.57 .000
00617> 3.53 .438 7.30 .030 11.07 .002 14.83 000 18.60 .000
00618 3.57 .431 7.33 .029 11.10 .002 14 .87 000 18.63 .000
0061%> 3.60 424 7.37 029 11.13 002 14.90 Q00 18.67 .000
00620> 3.63 4716 7.40 0z8 11L.17 002 14.93 000 18.70 L0000
G621 > 3.67 .409 7.43 027 11.20 002 14.97 000 i8.73 L0009
00622> 3.70 L4010 7.47 027 11.23 002 15.00 000

00623 > 3.73 393 7.50 026 11.27.- 002 15.03 QQ0

D062 s m e s o o o e o ——— ——  t———mm e e — o mmm—— =
00625> Q0L:001l8m-~-mrre e e e e E e mm e mdmm e e o m M mmAm oo
Q06265 ~-om—mmmmnm e :

00627> | ADD HYD (sumpst) | ID: NHYD ARER QPEAK  TPEAK R.V. DWF

006283 —---mmmmm e e (ha) (cms) {hrs) {mm) {cms)

00629> ID1 0%:extpre 221.80 1.321 2.83 6.91 .000

Q0630> +ID2 05:rtsit2 68,00 L4589 2,87 8.00 Q0G0

00631> RN S S S S S RN N S NSO RE R REEISSE MO RE TS EERE S

00632> SUM 08:sunmpst 289.80 1.820 2.83 7.17 .000

00633> ‘

00634> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

00635>

QOB3Em m s et e e e e e e e e e e e e e e m A M e e
00637 > 00 :00 0 mc it e s e e rrmm— e ;e — - —
00638 ———-rr-mm e

00839 | SAVE HYD ARTBA (ha)= 289.800

00640> | ID=08 (sumpst) ] QPEAX . {ems) = 1.820 (i)

00641L> DT= 2.00 PCY¥C= 1 l TPEAK (hrs)= 2.833

00B42> w--m e mm e VOLUME {(mm) = 7.168

GOBL3» Filenams: Wilactiva\80200i44\design\analiysia \EWMasR~21 \H-5umpsc.00:

00644 Comments: Overall Postdev Hydrograph

00645 >

00s546> () PzaX FLOW DOmS NOT INCLUDE BASREFLOW IF ANY.

00647 > TIME FLOW | TIME FLOW TIME FLOW TIME FLOW TIME FLCW
00648 hrs cms hrs cns hrs cms hrs cms hrs cms
00649> .00 .000 3.77 1.465 7.53 .081 11.30 .002 15,07 .000
00650> .03 L000] 3.80 1.441]| 7.57 .078| 11.33 .002| 15.10 .000
Stantec Consulting Led. 604 Page 3
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J0651> .07 .000 3.83 1.418 7.60 .076] 11.37 .002] 15.13 .000
| 652> .10 .000 3.87 1.395 7.63 L074| 131.40 .002| 15.1% .000
i 653 .13 .000 3.90  1.3720° 7.67 L0711 31.43 .002] 15.20 .000
10654 .17 .000 3.93  1.349 7.70 L069) 11.247 .002% 15.23 . 000
J0655> .20 .000 3.97  1.327 7,73 L0867 11.50 .002] 15.27 .000
i 656> .23 .000 4.00 1.304 7,77 .065| 11.53 .002| 15.30 . 000
| 657> .27 .000 4.03  1.281 7.80 .063] 11.57 .002| 15.33 .000
10658> .30 .000 4.07 1.259 7.83 ,062| 11.60 .002| 15.3% .000
)0659> .33 .000 4.10 1.238 7.87 .060| 11.63 .001| 15.40 .000
| 660> .37 .000 4,13 .1.214 7.90 .058} 11.67 .001| 15.43 . 000
i 661> .40 .000 4.17 1.192 7,93 L056f 11.70 .001| 15.47 ,000
10662> .43 .000 4.20 1.170 7.97 L0855 11,73 .001] 15.50 . 000
)0663> .47 .000 4.23 1,148 8.00 L053] 11.77 .001L| 15.53 000
664> .50 . 000 4.27 1.126 B.03 .051] 11,80 .001| 15.57 .000
. 665> .53 L 000 4.30 1.104 8.07 .050] 11.83 . .p0i| 15.60 .000
)0666> ° .57 .000 4.33 1.082 8.10 .048| 11.87 .001} 15.63 . 000
10667> .60 .000 "4.37 1.061 8.13 .047| 11.90 .001] 15.87 .000
668> .63 L0000 £.40  1.039 8.17 .046| 11.93. .001] 15.70 .000
669> .67 L000 4.43 1.017 8.20 .0aa| 11.97 .001] 15.73 .000
Y0670 .70 .001 4.47 .296 8.23 L0431 12.00 .00L| 15.77 .000
10671> LT3 .001 4.50 .75 8.27 .042] 12.03 .col] 1s5.80- . 000
672> .77 .001 4.53 .954 8.30 .040] 12.07 .00L] 15.82 . 000
873> .80 .002 4,57 .934 8.33 .039| 1z2.10 L00L| 15.87 .000
106745 .83 .002 4,80 .913 8.37 .038| 12.13 .001} 15.90 L 000
10675 .87 .005 4.63 .894 8.40 L037] 1z.17 .001} 1s5.93 .000
76> .80 .008 4.67 .874 §.43 .038| 12.20 .001] 15.97. . 000
577> .93 .015 4.70 .B54 8.47 .035| 12.23 .001} 16.00 . 000
Y0678> .97 .026 4.73 .835 8.50 .034| 12.27 .00L] 16,03 .000
10679 1.00 .037 4.7% .816 8.53 .033| 12.30 .00L| 16.07 .000
580> 1.03 .058 4.80 .798 8.57 .032] 12.33 L00L| 16.10 .000
581> 1.07 .079 4,83 .780 8.60 .031| 12.37 L001} 16.13 .000
f0682> 1.10 .106 4.87 .62 8.63 .030] 12.40 L001f  16.17 L0000
G683 1.13 .137 24.90 .44 8.67 .029| 12.43 .00il 16.20 L000
584 1.17 .169 4.93 .726 8.70 .028|  12.27 .001] 16.23 .000
585> 1.20 .208 4.97 .709 8.73 L0271 12.50 L001|  1s.27 .000
0686> 1.23 .248 5.00 C.692 8.77 .027| 12.53 .001] 16.30 .000
10687> 1.27 .290 5,03 L6776 8.80 .026| 12.57 .001| 16.33 .000
588> 1.30 .335 5.07 L6591 . B.83 ..025| 12.60 .001§ 16.37 . ..000
589> 1.33 .380 5.10 .643 8.8%7 .024| 12.63 .001] 16.40 .000
V690> 1.37 L429 5.13 .627 8.90 .024] 12.67 L001| 16.43 .000
106913 1.40 .477 5.17 .612 8.93 .023) 12.70 .001] 18.49 .000
17§92> " 1.43 .527 5,20 .557 8.97 .022| 1z2.73 L0011} 16.50 .000
I 593> 1.47 .576 5,23 .582 5.00 L021| 12.77 .001} 16.53 .000
juc94x 1.50 .627).  5.27 .588 9.03 .021| 1z2.80 .001] 16.57 .000
)0695> 1,53 L676 5.30 .554 5,07 L0200 12.83 .001| 1s.60 .000
696> 1.57 .727 5.33 .540 9.10 .019} 12.87 .001] 16.63 .000
697> 1.60 .78 5.37 .526 9.13 .019] 12.90 .001| 16.67 .000
v698> 1.63 .829 5.40 .512 9.17 .018| 12.93 .001} 1s8.%0 .000
10699 1.67 .B81 5.43 .499 9.20 .017] 12.97 L0021 16.73 .000
700> 1.70: .930 5,47 .486 9.23 L0171 13.00 L001) 18,77 L0090
701> 1.73 .98% 5.50 - k! 9.27 L0161 13.03 .o0x] 18,80 - .000
uT0Z 1.77  1.031 5.53 LABG 9.30 L0158 13.07 .002|. 1s8.83 .000
310703> 1.80 1.080 5.57 .448 9.33 .015) 13.10 .001l 16,87 .000
TT704s 1.83 1.130 5.60 L4386 2.37 .01s| 13.13 .001] 1s.980 .000
765> 1,87 . 1.178 5.63 .425 9.40 .0la}l 13,17 L0011l 1s.93 .000
5uT06> 1.90  1.22S 5.67 .413 5.43 .014] i3z.z2go .000| 15.97 L000
1670 M 1.7z 3. L0 3,27 S S Lol _7.00 .000
TT708> 1.97 1.316 5.73 .391 $.50 .013]  13.27 .000F 17.03 L000
705> 2.00 1.351 5,77 L3872 g,=23 ool 1332 L2007 17.07 .000
LeT10> 2.03  1.400 5.80 L3780 &.57 L0i2) 13.33 L300 17.10 .000
30711> 2.07  1.438 5,83 .360 $.60 .011| 13.37 L0000 17.13 .000
Ph712> 2.10 1.474 5.87 .350 9.63 L0111} 313.40 L000]  17.17 .000
S 713> 2,13 1.508 5.90 .341 9.67 .010§ 13,43 L000] 17.20 . 000
W Tlas 2.17  1.542 5.93 .331 9,970 L010| 13.47 .000| 17.23 .000
2.20 1,571 5.97 .322 9.73 .010| 13.50 .000f 17.27 .000

207L5>
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00716>
0Q717>
00718>
00719
00720>
00721>
00722>
00723>
00724>
00725>
00726>
00727>
00728
00729
00730>
C0731>
00732>
00733>
00734>
G0735>

00736=>-

00737>

00738>"

Q0739>
00740>
00741>
00742>
00743>
007445

00745>

0074465
00747 >
00748>
00749>
00750>
00751>
00752>
00753=>
00754
Q0755
G756 >
0075%7>
00758>
00755>
00760
00761>
00762>
00763>
00764
GC765>
Q0766
00767
00758
00769>
00770>
00771>
Q0772>

8.77 .005 13.53 .000
9.80 .009 13.57 000
.83 .002 13.60 .000
9.87 ° .00B 13.63 .0o00
5.90 .008 13.67 .000
9.83 .008B 13.76C .000
9.97 .007 13.73 .000
10.00 .007 i3.77 .000
10.03 .007 13.80 .Q00
10.07 .007 13.83 .00
10.10 .007 13.87 .000
10.13 .006 13.80 .000
10.17 .008 13.93 .0co
- 10.20 .006 13.97 000
10.23 .006{. 14.00 . ,000
10.27 .006 14.03 .000
10.30 .005 14.07 .000
10.33 .005 14.10. .000
10.37 .005 14,13 000
10.40 005 14.17 .000
10.43 0G5 14.20 000
10.47 co5 14.23 il
10.50 .004 14.27 000
10.53 .004 14.30 ,000
10.57 .002 14,33 oo
10.60 .004 14.37 600
10.63 .004 14.40 000
10.67 . 004 14.43 .000
10.7¢ .004 14.47 .000
10.73 .003 14.50 .000
10.77 .003 14.53 000
10.80 .003 14.57 -000
10.83 .003 14.60 .000
10.87 .003 14.63 000
10.%50 003 14 .67 oo
10.93 003 14.70 G0
16.97 003 14.73 .000
11.00 L0034} 1l4.77. . .000
1L1.03 .003 14.80 .000
11.07 .002 14,83 .Q00
11.10 .002 14.87 .000
11.13 ¢o2 1l4.20 000
11.17 .002f . 14.93 .000
11.20 .002 14,97 oo
11.23 .002 15.00 .000
11.27 ocz2 15.03 .009

17.30
17.33
17.37
17.40
17.43
17.47
17.50
i7.53

17.57
17.60. -

17.63
17.87
17.7¢
17.73
17.77
17.80
17.83
17.87

17.20

17.93
17.97
18.00
18.03
18.07
18.10
18.13
18.17
18.20,
18.23
18.27
18.30
18.33
18.37
18.40
18.43
18.47
18.50

..18.53

18.57
18.60
18.63
18.67
18.70

.000
.0go
.000
.000
.aoo
.000
.000
.0C0
.000
.000
.C00
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000 .
. 000
.000
.000
.000
. 000
.Q0¢C
. 000 -
.000
.00G -
. 600
.000
.000
. 000
.000
.000
.Go0
000
.000
.000
. 000
.000
.000

2.23  1.599
2.27 ° 1.623
2.30  1.646
2.33  1.668
2.37 1.688
2.40  1.706
2.43 1.724
2.47  1.739
2.50 1.754
2.53  1.765
2.57  1.777
2.60 1.787
2.63  1.795
2.67 1.803]
2.70 1.808
2.73  1.813
2.77 1.816
2.80 1.818
2,83 1.820
2.87  1.818
2.90 1.818
2.93 1.816
2.97 1.813
3.00 1.810
3.03  1.804
3,07  1.799
3.10  1.792
3.13  1.784
3.17  1.775
3.20  1.755
3.23  1.754
3.27  1.742
3.30 1.730
3.33  1.717
3.37  1.702
3.40  1.687
3.43  1.671
3.47 1.654
3.50  1.637
3.53 1.618
3.57 1.597
3.60 1.577
3.63 1.555
3.67 1.534
3.70  1.511
3.73 1.488

001:0020

FINISH

et dede e Rk kR R ARk AR Rk Rk kAR AR R R kAR AR R AR R A AR Rk kTR Rk h kR h kR AR AR AR TR R AR I AAR
WARNINGS / ERRORS / NOTES
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00001~ A S SN S T T S S SRR N R S S R M s . o e s oSO M—m s mmmmTmE—————————=
;002>
i 003> 88888 W W M M H H Y ¥ M M Q00 989 8929 ==z=======
0p004> 8 WWW MMMM H H YY MMMM O O 8 9% 9 9
0C0005> 55888 WWW MMM HHHHHE Y MMM O o ## 9 9 9 9 Ver. 4.02
1006> 38 W W M M H H b4 M M O G 9899 9599 July 1999
{ 1007> S8S888 WW M M H H Y M M 000 9 9 =========
00008B> 9 8 9 9 # 3824306
00009 StormWater Management HYdrologic Model 9959 993 =========
{ 010>
é»011> ************k**************************************************************
00012> Thhkhkh kb kd Rk bhhk ki ok hhhhhkkhx SWMHYMO“SQ veI/4_02 Ahkhkbkhkbhkddhhhhrkhdhkhhahbiddhddk
00013> *kk##++ A single event and continuous. hydrologic simulation model sk
{ 014> HFkdkknk based on the principles of HYMO and its successors wokdodkok ook
i OLlB> ik OTTHYMO-83 and OTTHYMO-89, hokkwkkk

30016> ***************************************************************************
J0017> **k*4i* Distributed by: J.F. Sabourin and Associates Inc. wddk ok kk
| 018>  hkwwkkdw Ottawa, Ontario: (613) 727-5198 Fok ok kKo
; 019>  kEEkdkkik Gatineau, Quebec: (B19) 243-6858 ok dokek
J0020> FEkARAAK E-Mail: swmhywmo@jfsa.Com wFE Ak ok
30021> ***************************************************************************
!_022> .
[ 023> ditdtdbdbtb bt bbb bbbt bbb bbb bbb bbb e b o bbb bbb bbb bbb b b bbb
J0024>  ++++4++ Licensed user: Stantec Consulting Ltd. 604 R
100255 +++++++ Ottawa SERIATS:3824306 Bk
R L S P
027>
30028> ********************k***k**************************************************
10029  dhkxkrx ++++++ PROGRBM ARRAY DIMENSIONS ++++++ Rk ok ok k
. 030> wkxxdkw Maximum value for ID numbers 10 wRELAAR
P 031> AdkkkEE Max. number of rainfall points: 15000 KR K&K
"UB32> *kkkwdx Max.  number of flow points : 15000 ok k&
|0033> ***************************************************************************
034>
{ 035> .
U036> RkkxkkARR A AR E Ak dok Kk DETAILETD CUTPUT Feddedhkkkhddokkk kR K kK
DO03T> ok rd sk d kR kR A AR A kR kR kA AR AR kA Rk Ak ARk AR AR kR R A A AR AR R Rk seh kR AR
7T038> DATE: 2005-05-04 TIME: 10:23:38 RUN- COUNTER: 000194 *
! O39> ***************************************************************************
‘w0405 * Input filename: W:\active\60400144\design\analysis\SWMAPR~1\144post2.a*
‘0041> * Output filename: W:\active\60400144\design\analysis\SWMAPR~1\144post2, 0%
;042> * Summary filename: W:\active\60400144\design\analysis\SWMAPR~1\144post2.s*
J43> * User comments: : . . . *.
w44 % 1 *
0045> * 2: *
046> * 3: *
0475 ***************************************************************************
9048>
004 g5 e e e e e e et
TO080> 00L 000 L~ = m o m e e e e e —————
051> *#**ﬁ*************&**%********k****ﬂ*%****i**********ﬁ**************************
052> *2 Project Name: {Emerald Crask] Project Nuwber: [604-00144]
C053> *# Date 06-18-2004
"054> *# Modeller [MAF]
055> *# Company : McNeely Engineering Consultants Limited
~056> *% Licenss & : 5695479
w2 T i ':‘r-‘:..zc::f’r:k***.v;‘e:’r.:%:’v:‘v:%r:rif:‘:*:tk#v’::‘:xt‘v**‘.‘\'.a‘.'rw"—ﬁ'1'«-"'-7'“%':%‘\‘:ﬁf:x;’v:e:{-.r-x.‘t*****:\-******'k:’c**
A0585> e
059>" | 8TarT | Project dir.: Wi\active\50400144\design\analysis\SMADPR~1
0803 mmmmrree e el Rainfall dir.: W:\acctive\60400144\design\analysis\SWMAPR~1
0061 TZERO = .00 hrs on G
062> METOUT= 2 {output = METRIC)
063> NRUN = QcC1
054> NSTORMa= 0
D0 B D3 = = o et o e e e e e e e et e e =
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00066 001:0002———~m----~————-——-—-wn——--~~——-——---—————~~—~—n---n—-------—~——7 -------

00067> * 2-YEAR IDF CHICAGO STORM o
00068> *CHICAGO STORM IUNITS=[2], TD=[3] (hre), RTP=[0.333], C&DT=[10] {min), _
00069> * TICASEcs=[2],

00070> * Enter ordinates of IDF curve belcow, at least seven points

00071> * TIME {min) Intensity (mm/hr)

00072> * (5] [102.80]

00073 * [10] [77.10} .
00074> * [15] [63.30]

00Q75> * [30] [39.90] -
00076 * [60] [24.20]

00077> * : [120] [14.20]

00078> = [360] [6.20]

00079 * [720] [3.60] .
00080> * [1440] [2.00]

00081l> * . ~1 o -1

00082> * 5-YEAR IDF CHICAGO STORM . , T ' " - - -
0C0083> *CHICAGO STORM IUNITS=(2], TD=[3] (hrs), RTP=[0.333], CSD7=[10] (min),

00084 =* ICASEcs=[2], ’ : ' ' )

00085> * Enter ordinates of IDF curve beslow, at least seven points

“00086> * TIME (min} Intensity (mm/hr)

00087> * £51 [140.20] :

00088> * {10] [104,40]

00089> * f15] [85.60]

00080> = f3o] [53.90]

00081> * [60] [32.00]

00092> * [120] [18,90]

00093 * [360] (8.40]

00094> * [720] f4.80]

00085> = [1440] [2.60}

00086 * -I -1

00097> *# 10-YEAR IDF CHICAGO STORM ' _ i
000985 & mmuwae e - : ' -
00099 CEICAGO STORM | IDF curve parameters: A=1174.184

00100> | Ptotal= 49.50 wm | B=  6.014

00L0Ll> mrmmc e C= .816

00102 : usged in: INTENSITY = A / (¢t + B)"C

00103 > R -

Q0L04> : buration of storm = 3.00 hrs

00105> Storm time step = 10.00 min

00106=> : Time to peak-xatioc = .33

00107>

00108> The CORRELATION coefficient is = .9998038

00109>

00110 TIME ENTERED COMPUTED

00111> {min) {mm/hir) {mm/hx)

00112 5. 165.00 L65.77

00113> 10, 122.50 122.14

001i4> 15, 100.40 27.85

0011i5> 30. 63.10 63.05

0011i6> : 60. 37.10 R 38.45

00117 120, 22,00 22.83

20112 T 3640, 2.90 5.59 -
C011%> 72Q. 5.60 - 5.44

001l20> 1440, 3.00 3.10

00121

00l22> TIME RATY | TIME RPAIN | TIME RATW | TINZ RATN C
00123 hrs mm/nr | hrs mn/hr nrs mn /s l hr mm,/ nr

00124> .17 4.248 1.00 122,142 1.83 7.733 2,87 4,049 -
00l25= L33 5.25C 1.17 37.285 2.00 5,502 i 2.83 3.714

00126 .50 7.103 l 1.33 18.854 2.17  5.625 | 3.00 3.432 : .
0CLl27> .87 11.130 1.50 12.700C 2,33 4,969 l

00128> .83 28.100 | 1.67 9.588 2.50 4,438

0129

B0l 30 mmm s m o e e e e e e e e e md e m e ———————

Stantag Consulting Ltd. 604 Page 1.
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00131>
| 11325
i 1133>
00134>
C0O135>
i 136>
| 137>
00138>
00139

140>
. L4l>
20142>
J0143>
144

145>
J0l46>
J0147>

l48>

149>
13L50>
JQLS1l>
- 152>

153>
10154
1I01LESs
156>
¢ 157>
158>
0159
160>

161>

wlg2>
0163
LG4 >

165>
vleg>
0167>
TlE68>

169>
ul70>
0171
172>

L73>
ul74>
GLl75>
"LTE>

L77>
wl78>
0179
~180>

181>
~1 82
0183>
N84

L85>
.i86>
[
N1 88

Lge.
L1283
01s8i>
nN1g2=

L93=>
_L9as

D0 Lt D008 e = = e e o e -
* 25-YEAR IDF CHICAGD STORM
*CHICAGO STORM IUNITS=[2], TD=[3]{(hrs), RTP=[0.323], CSDT={10] (min)
* ICASEcs=[2],
* Enter ordinates of IDF curve below, at least seven points
* TIME {(min) intensity {mm/hr)
* [5] [196.00]
* {10] [145.30]
* [15] [119.10]
* {30] [74.70]
* [60]) [43.60]
* {120} [25.80]
* [360] [11.70]
* [720] {6.60]
% [1440] - [3.50]
* -1 el
* 100-YEAR IDF CHICAGO STORM : ' '
*CHICAGO STORM TUNITS=[2], TD=[3] (hrs), RTP=[0.333], CSDT=[10] {min),
* ICASEcs=[2]1,
* Enter ordinates of ID¥ curve below, at least seven points
* TIME (min) Intensity (mm/hr)
* [5] - [242.60]
* [1i0] [179.00]
* [15] [146.80]
* [30] {91.30]
* [60] [53.20]
* [120] © [31.50]
* [360] ' [14.501
* [720] .[8.00]
* {1440] f4.30]
# -1 ~1
| DEFAULT VALUES | Filename: W: \actlve\GO400144\des1gn\analy51s\SWMAPR~1\SH
—————————————————————— ICASEdv = 1 (read and print data) =
FileTitle= File comment: [ 1
THE FOLLOWING PARAMETERS ARE USED IN THEE DESIGN STANDHYD COM
Horton's infiltration equation parameters:
[Fo= 50.00 mm/hr]. [Fe= 7.50 mm/hr] [DCRY= 2.00 /fhr] {[F= .00 mm]
Parameters for PERVIOUS surfaces in STANDEYD:
[Taper=  6.20 mm] [LGP=70.00 m] [MNP= .250]
Parameters for IMPERVIOUS surfaces in STANDHYD:
fIAimp= 1.57 mm] {CLT= ,33i] [MNT= .013]
Parameters used in NASHYD: .
[Za= ‘4.67 mm] (N= 3.00]
D0 2 000 ~ e e o e e e e e e
*# Area Al (sse DWG SD2)
DESBIGN NASHYD | Ares (ha)= 73.90 Curve Numbexr {CN) =60.00
01:A1 DT= 5.00 | Ia (mm)=  £.670 # of Linear Res.(N)= 3.00
SmmeS—smese—eeeo--o_-.  U.H. Tplhrs)= 1.44%
Unit Hyd Qpeak (cms)= 1.950
PEAYX FLOW (cns)= LB10 (1)
TIME TO PEAY (hrs) = 2.833
IULOFF VOLUME {mm; = 82.3358
TOTAYT, RAINFALL {mm) = 49.5058
RIRTC2E COEFFICIENT = 180

(1} PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

J195> *§ Area A2

nbec Consulting Lied, 604 fag:
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001965 mummummcce e

00197> | DHESIGN NASHYD Area (ha)= 120.00 Curve Number (CN}=60.00
00L98> 02:a2 DT= 5.00 Ia {mm) = 4.670 # of Linear Res. (N})= 3.00
00199 mrmmmmm s U.H. Tpi{hrs)= 1.540

00200>

00201> Unit Hyd Qpeak (cms)= 2.976

00202

00203> PEAK FLOW {cms) = .944 (i)

00204> TIME TO PEAK {hrs)= 3.000

00205> RUNOFEF VOLUME (mm) = 9.386

00206> TOTAL RAINFALL {(mm)=  49.505

00207> RUNOFF COEFFICIENT = .190

00208>

06209> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00210 :

0021l w e mm e e e e mmmmmmmmmmmm e m—— o
00212 Q0L: 0006~~~ rrm oo m e o e e m e m e mm e
00213> *# Area A3

00214 ~-memmwao oo N — :

00215> | DESIGN NASHYD Area - -(ha)= 5.60 Curve Number (CN)=60.00
00216> | 03:A3 DT= 5.00 Ia (rm) = 4,670 # of Linear Res. (N)= 3.00
00217> ——-m-mmmmme el U.E. Tp(hrs)= 1.050

00218

00219> Unit Hyd Qpeakx (cms)= L204

00220 .

00221 PEAK FLOW {cms) = .058 (i)

00222 TIME TO DEAK (hrs) = 2.333

00223> RUNOFF VOLUME (mm) = 9.386

00224> TOTAL RAINFALL {mm)=  4%.505

00225> °~ RUNOFF COEFFICLENT = .190

00226

00227> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002285 .

00220 — oo e e
00230 000007~ ——m - m oo oo o e e e =
00231> *# Area A4

002325 =wmmmmcmmeewa oo

00233> DESIGN NASHYD Area (ha)= 14.70 Curve Number {CN)=60.00
00234> 04:24 DT= 5.00 Ia {mm) = 4.670 # of Linear Res. (N)= 3.00
002353 mwmecmmm e meme U.H. Tp(hrs)=s  1.040

00236>

00237> Unit Hyd Qpeak (cms)= .540

00238

00239> PEAX FLOW {ems) = .153 (1)

00240 TIME TO PEAK {hrs)= 2.333

00241> RUNQFF VOLUME (mm} = 9.386

002425 TOTAL, RAINFALL (mm})=  49.505

00243> RUNOFF COEFFICIENT = .190

00244

00245> {1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00246 . RS : .
D02 T s e e o e e e e i e m e m— -
00248 00l 0038wt m o mm m o o o o e e .
00249> *4§ Area AS

002505 —-mc-mmrmmma—mmaa oo

00251 DESIGN NASHYD Area {ha)= 3.50 Curve Nunber {CN}=60.00
00252> | 05:23 DT= 5.00 | Iz (mm) = 4,670 £ of Linear Eaz.(M)= 3,00
002533 womcmmmc e mmmmmmnn U.H. Tp{hrs}= L63G

00254 >

00255 Unit Evd Cpeak {cms)s= 212

0c256>

00257 PEAK FLOW {crms) = L0581 (1)

00258> TIME TC PEAK {ars)= 1.750

00259> RUNOFF VOLUME {mm) = 9.386

€0260> TOTAL RAINFATI {mm)=  49.505

Stantec Consulting Ltd. 604
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00261>

262>
[ 263>
00264
PO2GS>
P 1266
[ 267>
00268
0026%>

1270

1271 >
00272
00273>

;
i

[ 274>

[ 275>
00276>
99277>
, 278>
. R78>
102840
0281
282>
; 2B3>
Jo284>
10285>
§m286>
% 287>
JO288>
10289
[ 290>
i 291>
292>
10293>
294>
: 285>
U296
02387>
?298>
i 299
V300>
0301>
;m302>
; 303>
w304
0305>
7306
307>
w308
G308>
"31i0>

311>
'01312>
0313>
314>

115>
<316
a317.
3118

318>
-320=>
0321
n322>

123>
324>
03225

Curve Number

(CN) =60.00
# of Linear Res,(N)= 3.00

RUNOFF¥ COEFFICIENT = 190
{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
D0 50008 - m e e e e e
*# Area A6
| DESIGN NASHYD Area (ha)= 4.10
| 06:26 DT= 5.00 Iia (mm)= 4,670
---------------------- U.H. Tp(brs)= .630
Unit Hyd Qpeak (cms)= .249
PEAX FLOW (cms) = 060 (i)
TiIME TC PEAK (hrs)= 1.750
RUNOFF VOLUME (tam) = .9.386
TOTAL RAINFALL (mm) = 4%.5058
RUNOFF COEFFICIENT = .1390
(i} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
B0t 000 m~ ~ o m oo e e e e o
*# External Flows Pre-Develcopmen

| ADD EYD (extpre) | ID: NHYD
IDL 01:A1
+ID2 02:A2
+ID3 03:A3
+ID4 04:A4
+IDS 05:A5

S8UM 0S:extpre

AREA
{(ha)
73.90
120.00
5.60
14.70
3.50

221.80

QPERK

{cms)
.610
.944
L0858
L1583

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF

TPEAX
{hrs}

2.83.

3.00
2.33
2.33

SAVE HYD ARER
ID=09 (extpre) QPEAK
DT= 5.00 PC¥C= 1 | TPEAK

-------------------- VOLUME

(ha)=
{cmg) =
{hrs)=

{mm) =

221.800
1.798
2.833
9.386

{i)

Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre.001

Comments: Post External Plows

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

TIME FLOW TIME FLOW
hra cms hrs cms
.00 .Q00 2.33 1.8675
.08 - 000 2.42 1.716
.17 .000 2.50 i.748
.25 .000 2.58 L.772
e oG = 50 L TEE
.42 . 009 2.78 1.796
.20 . 000 2.83 1.758
.58 .G0G 2.52 1.754
.67 .000 3.00 1.784
.75 .000 3,08 1.770
.B3 - .001 3.17 1.74%9
.82 011y - 3.25 1.722
1.00 .046 3.33 1.690

TIMZ
hrs
.67
.15
.83
.92
Y
.08

-
e

.25
5.33

U1 Ol b b s

FLOW
Ccms
.873
.824
.778
L7732
e 5
.648
.605,
L5780
.534
.500
L4658
.437
(408

TIME
hrs

TLOW

Cmis

.123
114
.105
097
083
.082
075
.070
. 064
.059
.055
.050
. 046

-1

\D\D\D\Oiﬂ\ﬂ\ﬂkﬂ.ﬂ'!jl

4
14

t

I

\h1m|bb3m
W oMW

)
~3

q
ul

0 W
b Lt

10.00
10.08
10.17
10.25
10,33

FLOW

cms
.011
.0L10
.008
.0n7
.006
.005
.0os
004
003
.003
.003
.002

.002

ntac Comsulbing LES, 604
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00326>
00327>
00328>
00328
00330>
00331
00332
00333>
00334
00335
00336
00337>
00338>
00339
00340>
00341>
00342
00343>
00344>
00345>
00346>
00347
00348>
00349
00350
00351L>
00352
00353>
00354>
Q00355>
00356
Q0357
00358>
00359>
00360>
00361>
00362
Q0363>
00364>
00365
00366>
00367>
00368>
00369>
00370
00371>
00372>
00373>
00374 >
00375>»
00376>
Q0377>
0037&>
00379
00380>
00381
00382>
00382
00384
003285
00386
00387
J0388>
JO3B9>
J0380>

l.08 112 3.42 1.653 5.75 .380 8.08 .043 10.42 .002
1.17 205 3.50 1.611 5.83 354 8.17 .0389 1¢.50 001
1.25 219 3.58 1.566 5.92 .33¢ 8.25 .036 10.58 .001
1.33 445 3.67 1.517 €.00 307 8.33 .033 10.67 001
1.42 575 3.75 1.466 6.08 L2886 8.42 .030 10.75 .001
1.50 718 3.83 1.413 6.17 .265 8.50 .028 14.83 .001
1.58 .B4S9 3.92 i.358 6.25 . 247 B.58 . 025 10.52 .001
1.67 . 979 4.00 1.303 6.33 L.229 8.67 .023 11.00 .000
1.75 1.100 4.08 1.247 6.42 L2142 8.75% 021 11.08 .000
1.83 1.213 4.17 1.182 6.50 L1587 8.83 .020 11.17 .000
1,92 1.317 4.25 1.138 6.58 182 8.82 .018 11.25 .000
2.00 i.4089 4.33 1.081 6.67 .169 8.00 .01l6 11.33 .000
2.08 1l.492 4.42 1.027%7 6.75 .156 9.08 .014 1li.42 .000
2.17 1.563 4 .50 .9758 6.83 . 144 9.17 Q13 11.50 .000
2.25 1.624 4_.58 . 923 65.92 133 9.25 .012
O s 00 2 o o e e e e
*# Site Area
| DESIGN NASHYD | Area (ha)=  48.10 Curve Number (CN)=60.00
| 0l:giteR DT= 5.00 | Ia (mmy=  4.670 # of Linear Res. (N)= 3.00
---------------------- U.H. Tp(hrs)= 1.o070
Unit Eyd Qpeak (cms)= i.717
PERK FLOW {cms) = .490 (1)
TIME TO PERK {(hrz)= 2.417
RUNOFF VQLUME {mm) = 9.386
TOTAL RAYXNFALL {mm) = 43,808
RUNOFF COEFFICIENT = .180
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,
00 s D0 B — o e e e e o
| DESIGN STANDHYD Area {ha)=  19.9%0
| 02:s5iteU DT= 2.00 Total Imp{%)= 25.00 Dir. Conn. (%)= 8.00
IMPERVIOUS PERVIQUS (i)
Surface Area (ha)= 4.97 14.92
Dep. Storage (mm) = . 1.57 6.20
Average -Slope (%)= .50 .50
Length (m) = 801.21 70.00
Mannings n = .013 .250
Max.eff.Inten. (mm/hx)= 122.14 12.71
over (min) 10.00 44.00
Storage Coeff. (min)= 10,12 (ii) 44 .28 (ii)
Unit Hyd. Tpeak (min)= 10,00 44,00
Unit Hyd. peak (cms)= L11. .03 ;
*FTCTALS™
PZAY FLOW (cmg) = .33 .23 L380 {(4ii)
TIME TO PEAKX (hrs)= 1.10 1.80 1.100
RUNQFF VOLUME (rm) = 47.93 10.83 13.795
TOTAT. RATNFALL (mm) = 49.50 49.50 49 . 505
RUNOFF COEBFFICIENT = .97 .22 279
{i) CN PROCEDURE SELECTED FOR PHERVIOUS LOSSES:
CN* = £0.°0 Iz = Dep. Storags (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLEX OR ECQUAL
THAN THE STORAGE COEFFICIENT.
{i1i) PEAKR FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

ftantec Consulting LEd., 604
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003915 001z 0014 m = m s s ot o e e e

13925 cmmm e
1393> | ADD HYD (site ) | ID: NHYD AREA QPEAX  TPEAK R.V. DWF
003943 m oo : (ha) (cms) {hxrs) {mm) {cms)
00395 ID1 0Ol:site 48.190 .490 2.42 .39 .000
i 396> +ID2 02:siteU 19.80 L,380 1.10 13.80 .000
00358> 8UM 03:site £8.00 .768 2.07 10.68 .000
00399 . :
;400> NOTE: PEAX FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
401>
D04 025 mmm = e A e e
004033 0005 00D 5= == o e e e e e e e e e e
. AD4> mmmmemmma- P ——
405> | ROUTE CHANNEL Routing time step (min) = 2.00
J0406> IN> 03:s5ite Number of SEGMENTS = 1
10407 > OUT< 04:xrtsitl . Slopes (%), CHANNEL= .50 FLOODPLAIN= .50
408> w--mmmecmcnmmmm o —e LENGTH = 1400.00 {m)
409>
10410> o DATA FOR .SECTION ¢ 1.0) =mmm=m >
20411 Distance ‘Elevation Manning
412> .00 2.00 .0350 Main Channel
413> €.00 .00 . L0350 Main Channel
J0414> 12.00 2,00 .0350 Main Channel
}0415>
Ti416s R R T T T e up S —— TRAVEL TIME TABLE wc-mcmemmmm e e e e >
C &L 7s DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D xV
JU418> {m} {m) {(cu.m.) (cu.m.) - (cms) {m/8) {min) {m2/3)
10419> .105 L1058 LASSELQ2 .350E+0Q0 .008% 274 85.17 .028
T 420> 211 L2113 . 186E+03 L2B0B+01 .058 L4385 53.65 .82
421> .316 .316 .419E+03 L 845E401 170 570 40.95 .180
U422 .42 .421 .745E+03 L224E+02 .367 .690 33.80 . 291
10423> 826 .526 .1L16E+04 (437E+02 .6686 .801 29,13 : 422
424 .632 .632 .168E+04 .T56E+02 1.083 L9058 25,79 .57
425> 737 .737 . 228E+04 L 120E403 1.633 1.003 23.28 .739
U426 .842 .842 .29BE+04 L1T79E+03 2.331 1.096 2L.28 .923
10427> .547 .947 .377E+04 L255E+03 3.192 1.185 19.68 1.123
428> 1.4G53 1.083 .465E+04 .350E+03 £ ,227 1.272 18,35 1.339
429> 1.158 1.158 .563E+04 .466E4+03 5,450 1.355 17.22 1.569
w430 1.283 1.263 .670E+04 .605E+03 5.874 1.436 16.25 1.814
10431 > 1.368 1.368 .786E+04 .TG9E+03 8.509 1.515 15.40 2.073
432> 1.474 1.474 L91284+04 .960E+03 10.368 1.591 1l4.686 2.345
433> 1.579 1.578 .1058+05 L118E+04 12.463 1.666 14 .00 2.631
wi3d> 1.684 1.684 L.119E+05 .143E+04 14.803 1.740 13,41 2.930
10435> 1,789 1.789 L134E+05 L172E+04 17.400 1.811 12.88 3.241
TT436> 1,885 1.853 .151E+05 .204E+04 20,265 l.882 12.40 3.565
B X Y 2.000 2.000 .168E+05 .240E+04 23.408 1.951 11.%6 3.901
1wE38>

:0439> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
‘"440> B-VOLUME= Volume that can be stored in channe} at specified ELEVATION.

rodd s <~-ww hydrograph ----> <-pipe / channsl-»>
10443 > AREMN QPEAX TPEAK R.V. MAX DEPTH MAX VEL
naLds (ha)} (cms) {hra) {mm) (m) {(m/s)
445> INFLOW : ID= 3:site €8.00 .768 2.07 10.676 .582 .824
LCAARS OUTFLOW: ID= 4:rtsitl €8.00 701 2.53 10.676 . 535 .808
L1,
\ﬁ448>
G 8 s o o s e e e e ...
2505 0L G0AG == r o e e e e e e e
J0451> mmmmcmim e
'"452> | ROUTE CHANNEL 4 Routing time step (min) = 2,00
4£535. IN> O4:xrtsitl Number of SEGMENTS = 1
454> OUT< 05:rtsit2 Siopes (%), CHANNEL= .36 FLOODPLATIN= .36
104555 = -cmmm e mee LENGTH = 473,00 {m)

‘antac Consulting Lid. 604 Page §
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00456

00457> G m———— DATA FOR BECTION ( 1.0} ------ >

Q0458 Distance Elevation Manning

00459 .00 2.00 . 0350 Main Channel

00450 6.00 .00 0350 Main Channel

00451> 9.00 .00 .0350 Main Chaznnel

00462 15.00 2.00 L0350 Main Channel

00463>

00464 > e e e e e e — TRAVEL TIME TABLE -----------rr-mmcscscasanm— >
00465> DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME B xV
00466> (m) (m) {cu.m.) (cu.m.) {cms) {m/&) (min) {mz/s)
00467 > .105 .105  (166E+03 .S510E+01 .125 .357 22.15 .038
00468> L2111 211 .383E+03 L 224E+02 LA4AL2 .53% 14.68 L1114
00469> 31le .316 .BS2E+03 ,547E+02 .B47 .679 11.65 L2158
00470> 421 .421  (853E+03 ,105E+03 1.431 .787 9.93 .336
004731 526 .526 .114E+04 L,176E+03 2.171 .90 8.79 474
00472> 632 .632 [147E+04 .271E+03 3.075 .9%95 7.96 .628
00473> 737 .737 J182E+04 .393E+03 4,153 1.082 7.32 187
00474 > .842 .B42 _221E+04 ,544E+03 5.414 1,163 6.8%1 .980
00475> .947 .947 _263E+04 ,728E+03 6.866 i,241 6.38 1.175
00476> 1.053 1.053 .30BE+04 .94BE+03 8.518 1.314 6.02 1.383
00477 1.158 1.158 ,356E+04 ,121E+04 16.382 1.385 5.72 1.604
00478> 1.263 1.263 .407E+04 _150E+0C4 12.463 1.453 5.45 1.836
00479 1.368 1.268 .462E+04 .185E+04 14.772 1.51% 5.21 2,078
00480> 1.474 1.474 .519E:+04 .224E+04 17.317 1.583 5.00 2.334
00481> 1.575 1.579 .(580E+04 .268E+04 20.107 1.646 4.81 2.589%9
00482> 1.684 1.684 ,6445E+04 .317E+0¢ 23.14%9 1.7¢7 4.64 2.875
00483> 1.789 1.789 ° .711E+04 ,372E+04% 26,453 1.766 4.48 %.161
00484 1.BS5 1.895 .782E+04 .433E4+04* 30.026 '1.825 4.34 3.458
00485> 2.000 2,000 .855E+04 .5C0E+04% 33.877 1.882 4,21 3.764
00486

00487> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00488> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

00489> (*) Actual valus may be less due to limited CHANNEL LENGTH for given SLOPE.
Q480>

00491~ <---- hydrograph ----> <-pipe / channel-»
00492> AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
00493 o (ha). -.- (cms) {hrs) {mm) {m)} {m/s)
00494 INFLOW ; ID= 4:rtsitl 68.0¢C 701 2.53 10.676 .280 . 625
00495 QUTFLOW: ID= S:rtsit2 68.00 .692 2.70 1G.676 .278 L6211
00496> : :

00497>

00408 mmmm e o e e e e
00499> 00120087 - mmmm e s e e mmE MR MM AL MM e m S
005B00> wemwec e e mna

Q0601i> SAVE HYD AREA (ha)= 68.000

00502> ID=05 (rtsit2) QPEAY {oma) = .692 (i)

00503 DT= 2,00 PCYC= 1 ] TPEAK (hrs)= 2,708

00504 —-mmmmm e VOLUME {mm}) = 10.676

00505 Filename: W: \actave\60400144\des1gn\analy51s\SWMAPR~l\H rtslt2.001

00506> Comments: Posgt Site Flows

Q0507

20508 (1) PEAX FLOYW DORS NOT INCLUDE RASEFLOW IF INY

00509 TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
00510> hrs cms hrs - cms hrs ams hrs &ms hrsa s
00511> .00 .000 3.80 .501 7.60 . 027 11.40 .002 15.20 .C00
00512> .03 .0G0 3.83 .492 7.63 .N28 131.43 .002 15.23 .000
00513 .07 . .00C 3.87 LE33 T.a7 LE28 13,47 LO0Z i8.27 .G00
Q0514 .10 .000 2.80 LAT74 7.70 . 025 11,50 .002 15.30 .000
00515> .13 . 000 3.83 L£83 7.73 025 1i.53 .00z 15.32 L0000
003516~ .17 .00¢C 3.87 LA55 777 024 11.57 002 15.37 .000C
Q0517> .20 .000 -4.00 443 7.80 023 11.60 .002 15.40 .0Q0
00518> .23 .000 4,03 432 7.83 023 11.863 .002 15,43 .GC0
00519> .27 .000 4.07 422 7.87 0z2 11.67 .00z i5.47 .G00
00520~ .30 .000 4,10 LAL2 7.90 .022 11.70 .002 15.50 .000
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Jo521>
i 522»
| 523>
10524»
10525
| B26>
I 527>
10528
10529>
% 530>
[ 531>
105325
10533
| 534>
; 335>
0538
0537=
L 338>
|539>
0540
0541>
| 542>
I 343>
0544
05455
!;46>
IR WY
0548>
549>
[.50>
| 51>
J552s
1553
5an
| 55
556>
)557>
58>
i 5%
560>

.33
.37
.40
.43
.47
.50
.53
.57
.60
.63
.67

.70
.73
.77
.80
.83
.87
.90
.93
.97

1.00

1.03

1.07

1.10

1.13

1.17

1.20

1.23

1.27

1.30

1.33

1.37

1.40

1.43

1.47

1.50

1.53

1.57

1.60

1.63

1.67

1.70-

1.73

1.77

1.80

1.83

.539

.000
.000
0G0
.G00
.000

.000f

.000
.000
.000
.000
.001
.001
.001
.002
.002
.003
.003
.004
.008
007
.610
.013
.08
.024
.032
. 040
.050
L0861
.073
. 085
. 098
.112
.126
.142
.159
.178
.198
.220
.244
.269
.294
.318
.342
.366
.391
415
438
457
.475
.493
.510
.527
.544
.559
.575

-EL2
.615
L8248
.833
648
654
.661
.667

.673

3

w o

b WO W R R )
~1 WO g

[0 gy ¥V

W

ﬂi|hibrbrbrhlhl&nhrbuhshshuhlh1h1h
[+ e WG 6 I 4 - N

o

.401
.389
.378
.368
.358
.349
.341
.333
.325
.318
.31%
.304
.287
.250
.283
.276
.269
.263
.256
. 250
.244
.239
.233
227
222
217
.212

L207¢

.202
.197
.192
.188

" .183

.178
.174
.170
.166
.162
.158
.154
.150
146
142
.138
.135
131
-127
.124
.12¢0
L1117
L1124
.11l
.108
105
.103
- 100
057
.035
LRz
.G9Q
.087
.085
.083
.080
.078

7.93
7.97
g.00
B.03
8.07
8.10
.13
8.17
8.20
8.23
8.27
8.30
8.33
8.37
8.40
8.43
8.47%7
8.50
8.53
8.57
8.60
B.63
8.67
8.70
8.73
8.77
8.80
8.83
8.87
8.90
8.93
8.97
9.00
2.03
8.07
8.10
9.13
g9.17
9.20
9.23
9.27
9.30
0.33
9.37
9.40
9.43
9:.47
9.50
9.83
9.57
£.80
8.63
9.87
$.70
9.73
.77
£.80
9.83

$.90
2.93
9.97
10.00
10,03
10.07

021
.021
.020
.020
018
.. 019
.018
.018
.017
.017
. 017
.018
. 018
.01l6
- . 015
015
.014
.014
.014
.013
.013
.013
.013
.012
.012
.012
.011
011
.011
“.011
.010
.00
.010
.010
. 009
.008%
.008
.09
.008
.008
.008
.008
.Q08
.gos8
. 007
.007
.007
007
-007
.007
e
.008
.0086
.008
.0086
.008
.00s
.00s
.Q05
.005
.005
. 005
003
-005
.005

11.73
11.77
11.890
11.83
11.87
11.90
11.93
11.97
12.00
12.03
12.07
12.10
12.13
12.17
12.20

‘12,23

12.27
12.30
12.33
12,37
12.40
12.43
12.47
12.50
12.53
12.57
12.60
12.63
12.67
1z2.70
12.73
12.77
12.80
12.83
12.87
12.90
12.93

12.97

13.00
13.03
13.07
13.10
13.13
13.17
1i3.20
13.23
13.27
13.30
13.33
13.37
13.40
i3.43
13.47
13.50
13.53
12,877
13,8690
13.832
1z.87
13.70
13.73
13.77
13.80
12,83
13.87

. 001
.00
.00
.00
-001
.001
.00
.00l
.001
.001
.001
.001
.001
.00l
-001
.00l
001
.001
.001
.001
.00%
.001
.001
L0061
.001
.Q0L
.001
.001
.00l
.001
-001
001
L0001
.001
001
.001
001

©.001

.001
001
.001
.001
001
.001
.001
.001
-000
.000
.000
.000
000
.000
.000
.000
Q00
BRagils)
000
.000
.0o¢
000
.000
.000
.000
-000
.000

15.53
15.57
15,60
15.63
15.87
15.70
15.73
15.77
15.80

15.83 -

15.87
15.90
15.93
15.97
la6.00
16.03
16.07
16.10
l6.13
16.17
16.20
16.23
16.27
16.30
16.33
16,37
1l6.40
i6.43
1l6.47
Le.50
16.53
16.57
16.60
1l6.63
16.67
16.70
16.73
16.77
l6.80
16.83
16.87
le.50
16.93
16.97
17.00
17.03
17.07
17.1¢0

17.13

17.17
17.z20

17.23.

17.27
17.30
17.33
17,77
17.4¢0
17.43
17.47
17.50
17.53
L7.57
17.%0
17.63
17.67

..000
.000
.000
.000
.000
.000
L0060
L 000
.000
L0006
.000
.000
L000
L000
.000
. 000
L 000
L0090
.000
.000
.000C
L0000
.000
.000
L 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
. 000
.000
.000
.000

.000
a0

IRV PRS;

000
. 000
.000
.000
.000
.000
.000
.000
.000
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00586 2.50 678 6.30 076 10.10 .005 i3.90 000 17.70 .000
00587= 2.53 682 6.33 074 10.13 004 i3.93 000 17.73 .00G
00588> 2.57 .686 6.37 072 10.17 004 13.97 000 17.77 .000
00589> 2.60 .688 6.40 .70 10.20 004 14.00 .0CC 17.80 .000
00590 2.63 .690 6.43 068 10.23 . 004 14.03 000 17.83 .000
00591 > 2.67 .691 6.47 .066 10.27 .004 14.07 .000 17.87 L0000
00582> 2.70 .692 6.50 .064 10.30 .004 14.30 .000 17.80 .000
00583 2.73 652 6.53 .062 10.33 004 14,13 .00C 317.93 .000
00594 2.77 L6581 6.57 .061 10.37 .004 14.17 .00 17.87 .000
005895 2.80 .690 6.60 .05¢ 10.4¢0 .004 14.20 .000 18.00 .000
00596 2.83 . 688 6.63 .057 10.43 004 14.23 000 18.03 .000
00597 2.87 .6B6 €.67 .056 10.47 004 14.27 .000 18.07 .000
00598> 2.90 683 6.70 . 054 10.50 o603 14£.30 .000 ig.10¢ .000
00599 2.53 .680 6.73 .053 10.53 .003 14.33 .000 i8.13 .000
00600 2,97 .676 6.77 .051 10.57 .003 14.37 .000 18.17 .000
00601 > 3.00 .671 6.80 .050 10.60 .003 14,40 .0CC 38.20 .000
00602 3,03 .667 6.83 049 10.63 L.003 14,43 .00C 18.23 .000
00603 3,07 662 6.87 047 10.867 .03 14,47 .000 18.27 .000
co0604> 3.10 657 6.90 . 046 10.70 003 14.50 .000 i8.30 .000
00605> 3.13 651 6.93 . 045 10.73 .03 14.53 .000 i8.33 000
00606> 3.17 645 6.97 044 10.77 . 003 14.57 .000 18.37 .000
Q0607> 3.20 .639 7.00 043 i0.80 .003 14.60 .000 18.40 .000
00608 > 3.23 .632 7.03 042 10.83 003 14.63 .000 18.43 .00
00605> 3.27 .625 7.07 .040 1G6.87 003 14,67 .000 18.47 .000
00610> 3.30 618 7.10 .035 10.90 Q03 14.70 000 18.50 000
00631 3.33 6311 7.13 . 038 10.83 003 14.73 L0060 i8.53 .000
00612> 3.37 .604 7.17 037 10.97 .003 14.77 .000 i8.57 .000
00613> 3.40 .587 7.20 .037 11.00 002 14.80 .000 1l8.60 .000
00614 3.43 590 7.23 .036 11,02 .002 14,83 .000 18.63 .000
00615> 3.47 582 7.27 . 035 11.0% ag2 14.87 .000 18.67 .000
00616> 3.50 574 7.30 034 11.10 002 14.50 .000 18,70 .000
00617> 3.53 .567 7.33 . 033 11.13 .002 14 .53 .000 18.73 .000C
00618 3.57 559 7.37 a32 11.17 .002 14 .97 .000 18.77 .00C
00619 3.690 E51 7.40 831 11.20 002 15.00 . 000 18.80 - . 000
00620 3.63 543 7.43 a3z 11.23 002 15.03 000

00621 3.67 535 7.47 030 11.27 .002 15.07 .000

00622> 3:70 526 7.50 029 ‘11.30 002 15.1¢ .000

00623 3.73 .518 7.53 028 11.33 - -.002 15.13 . 000

00624> 3.77 510 7.587 028 11.37 LG02 15.17 .000

DB m — == o e e e e e ———————————
006262 DO :00LB - m o o e e e e e e e — e e m e ————————————
006272 =wcccccmcmc e

00628> | ADD HYD (sumpst) | ID: NHYD ARER, QPEAX  TPEAK R.V. DWF

006295 ~-mcm e ee {ha) {cms) (hrs) {ram) {cns)

00630> ID1 G9:extpre 221.8C 1.798 2.83 9.39 .000

00631> +ID2 05:rtsit2 68.00 . 692 2.70 10.68 .000

00633~ SUM 08:sumpst 289.80 2.488 2.77 9.69 .000

00634>

00635 NOTE: PEAX FLOWS DO NOT INCLUDE BASHFLOWS IF ANY.

Cde36> ' .

003 T mm m e e e e m
00838 Q0L 100 i m o o e e e e e e
006393 =---mmcmmae . _ :

00640 SAVE HYD AREA {ha)= 289.800

00641 ID=08 ({sumpskt) QPEAK {cms)= 2.488 (i)

00642> | DT= 2.00 2C¥C= 1 | TEPEAX {nma)= 2,757

Q06435 —-mmm e VOLUME (mm) = 9.689

00644 Filename: W: \active\s0400léé\design\analysis\SWMAPR~l\H-sumpst L00L

00645> Comments: Cverall Postdev Eyvdrecgraph

Q0646

00647 {i) PEAXK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00648 TIME FLOW - TIME FLOW [ TIME FLOW TIME FLOW TIME FLCW
00649> hrs cms hrs cms || hrs cms hrs cns hrs cms
00650> .00 .000f  3.80 1.835]  7.60 .096] 11,490 .002] 15.20 .000
Stantec Consulting LEd. 604 Pags #
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10651 >
652>
653>

0654 »

10655
656>
657>

10658>

10658 >
660>

561>

662>
0663>
564
565>
06o6>

0667
368>

369>

0670>

0671 >
372>
573>

0674

0675>
576>
577>

0678>
0679>
80>
3Bi>

J682>

3681

TiBes
185>

J686>

J687>

S 88.
189>

J680>

J691>
192>
193>

JE94Ls

J695s
96>
197>

ig98>

1695

To0>
01>

402>

3703

TT04>
05>

r 1‘06>

2707 -

"T08>
‘05>

S4L0>

J711l>

12>
'13>

LA 1l4s

¥}715>

.C3
.07
.10
.13
.17
.20
.23
.27
.30
.33
.37
.40
.43
.47
.50
.53
.57
.60
.63
.67
.70
.73
.77
.80
.83
.87

2.1.08
2.152

1.805
1.B74
1.843
1.812
1.780
1.746
1.713
1.680
1.648

1.615}

1.581
1.548
1.515
1.483
1.453
1.422
1.353
1.363
1.335
1.306
1.278
1.251
1.223
1.195
1.169
1.142

- 1.116
1.020

1.065
1.041
1.0%6
.8992
. 963
.846
.823
.901
.879

.858 |~

.837
.Ble
.796
776
.756
.737
.718
.700
.682
.664
647
.630
LBLl4
.B97
.58l
.566
.550
.535
.521
.506
432
4739
-468
453
440
428
416

wb UF U s s W W W
Wo -1 WO -1uo

[ IRV TV R R T B Vs S Vs IR Vo R ¥ IV

wigww
Il 0GB
WO

.093
.030
.088
.085
.082
.080
L077
.075
.073
L0971
L0869
L0686
.064
.062
L0681
L0589
. 057
L0585
.054
.082
.050
.049
.047
.046
.045
.043
.042
.041
.039
.038
.037
.036
.035
.034
LG33
.032
LO3L
. 030
.029
.028
.027
.026
.025
.024
.023
.023
.022
.021
.020
.020
.Q19
.019
.018
.017
L0179
.018
L0153
.015
L0141
.013
.013
.01z
.012
.011
.011

11.43
11.47
11.50
11.53
11.57
11.60
11.63
11.67
11.70
11.73
11.77
11.80
11.83
11.87
11.%0
11.93
11.97
12.00
12.03
i2.07
iz.10
12.13
12,17
iz.20
12.23
12.27

L2.30

12.33
12.37
12,40
12,43
12,497
12.50
i2.53
12.57
12.60
12,63

©12.67

12.70
12.73
12.77
1z2.80
12.83
12.87
12.90
12.93
12.97
13.00
13.03

13.07 -

13,10
13.13
13.17
13.20
13.23
13.27
13.3¢
13.33
13.37
13.40
13.43
13,47

13,50

13.53
13.57

. 002
.0c2
. 002
.0o2
.0C2
.0C2
.gcz2
.GG2
.02
.00
.00%
.001
.061L
.001L
.001
.001
001
.001
.00
.00

- . 001

.001
.00L
.001
. 001
001
.00
. 001

. 001
.001

. 001
.001
. 001
. 001
.001
.001
.001
.001
.00L
001
.03
. 001
.001
.001
. 001
. 001
001
.00
.001
.001
L0
001
.001
.001
.001
LLan
LO0CG
.0GC
L0000
.000
.000
.GO0
.0090
.000
.000

15.23
15.27
15.30
15.33
15.37
15.40
15.43
15.47
15.50
15.53

15.57

15.60
15.63
15.67
15.70
15.73
15.77
15.80
15.83
15.87
15.%80
15.93
15.97
16.00
16.03
16.07
16.10
16.13
16.17
16.20
16.23
16.27
16.30

" 16.33

16.37
16.40
16.43
16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
r16.77
16.80
16.83
16.87
Le.99

"16.83

16.97
17.00
17,03
17007
17.10
17.13

17.17 -

17.20
17.23
17.27
17.30
17.33
17.37

. 000
. 000
.000
. 000
000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000"
.000
.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
. 000
.000
. 000
.000
.000
.000
.000
.000
.000
000
. 000
.000
.000
.000
.000
.000
.00
. 000
000
.000
.000
0G0
. 000
.000
.000
.000
.000
.000
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00716> 2.20 2.18%0 6.00 L404 9.80 . 010 13.60 00D 17.4¢ .000

00717> 2.23 2.226 6.03 .393 9.83 . 010 13.63 .000 17.43 .000

00718> 2.27 2.260 6.07 .382 9.87 . 010 13.67 .000 17.47 .000 —_—
00719 2.30 2.291 6.10 .37 9.90 .00¢9 13,70 .00¢C 17.5¢ .00C

00720> 2.33 2.320 6.13 L3681 8.93 . 009 13.73 .000 17.53 .000 B
Q0721 2.3% 2.345 6.17 350 2.87 .009 13.77 .000 17.57 .000 -
00722> 2.40 2.3868 6.20 . 341 1¢.00 .008 13.80 .000 17.60 .000

00723> 2.43 2.380 6.23 .331 10.03 .008 13,83 .000 17.63 .000

00724> 2.47 2.409 6.27 .321 10.07 .008 13.87 - .000 17.67" .000 . .
00725> 2.50 2.426 6.30 .312 10,10 .007 13.50 .000 17.70 .000 -
00728> . 2.53 2.440 6.33 .303 10.13 . 007 13.93 .Q00 17.73 .000

00727> 2.57 2.453 6.37 .294 10.17 .007 13.87 000 27.77 .000

Q0728> 2.60 2.463 6.40 .286 10.20 . 007 14,00 .000 17.80 .000

00729> 2.63 2.471 6.43 277 10.23 .008 14.03 000 17.83 .000 -
00730 2.67 2.479 6.47 L2685 10.27- .0086 14.07 .Q00 17.87 .000

00731 2.70 2.483 6.50 T .261 10.30 .008 14.10 . 000 17.80 .000 .
00732> 2.73 2.486 6.53 .254 10.33 0086 14.13 .000 17.93 .000 -
G0733> 2.77 2,488 6.57 .246 10.37 .Q0e 14.17 .000 | 17.97 .000

00734> 2.80 2.487 6.60 .23% 10.40 -, 005 14.20 .000 i8.00 .000

00735> 2,83 2.48¢ 6.63 .232 10.43 . 005 14.23 .00 18.03 .000

00736> 2.8% 2.482 6.67 225 10.47 .G0s 14.27 .0Q0 18.07 .000C

00737> 2.90 2.478 6.70 .218 10.50 L0005 14.30 . 000 18.10 .000

00738> 2.93 2.472 6.73 212 10.53 - .005 14.33 .000 18,13 .000

00739> 2.97 2.464 6.77 .205 10.5% . Q05 14.37 .000 18.17 .000

00740 3.00 2.4586 6.80 .198 10.60 .oc4 14.40 .000 18.20 000

G0741> 3.03 2.445 £.83 183 10.63 .0c4 14.43 . 000 18.23 .000

00742 3.07 2,434 6.87 .187 10.67 - .004 14,47 .G00 18.27 .000

00743 > 3.10 2.422 6.90 .182 10.70 . 004 14.50 .000 i18.3¢ L.000 2
‘00744 3.13 2.408 §.93 L1786 10.73 004 14.53 .000 18.33 .000

00745> 3.17 2.393 6.97 LA1T71 10.77 . 004 14.57 .000 18.37 -00G.

00746 3.20 2.377 7.00 .166 10.80 .004 14.60 . . 000 18.40 .000

00747> 3.23 2.380 7.03 L161 10.83 .003 14.63 .000 18.43 .000

00748> 3.27 2.341 7.07 156 10.87 .G03 14 .67 000 18.47 .000 .
00749 3.30 2,321 7.10 .151 10.80 .003 14.70 .000 18.50 - .0GO

009750 3.33 2.301 7.13 147 10,93 L. 003 14.73 .000 18.53 .G00

00751 3.37 2,279 7.17 -.143 10.97 L0034 14,77 .000 18.57 L0000

00752> 3.40 2.257 7.20 .138 11.00 .003 14.890 . 000 18.60 .000

C0783> 3.43 2.234 T.23 .134 11,03 .003 14.83- .000 18.63 .000

00754 3.47 2.210 7.27 130 1i.07 .003 14.87 .00¢ 18.67 © .0o0¢0

00755> 3.50 2,185 7.30 L2686 13.10 .003 14,90 .000 18.70 .000

CO0756> 3.53 2.15%9 7.33 L122 131.13 .003 14,93 .000 18.73 .0G0

G0757> 3.587 2.133 7.37 119 11.17 .002 14,97 .000 18.77 .000

00758> 3.60 2.107 7.40 .115 11.20 .0C2 15.00 Q00 18,890 .000

00755 3.63 2.079 7.43 L3112 11.23 Qo2 15.03 .000

00780 3.67 2.052 7.47 .168 il1.27 .Goz 15.07 000

0076Ll> 3.70 2.023 7.50 L1008 11.30 .00z 15.20 .0CQ

00762> 3,73 1.994 7.53 ..102 11.33 .002 15,13 .00¢

00763 3.77 1.965 7.57 .099 11.37 002 15.17 .000

D0 7B > o m e e o e e e e e ———

Q0765> 001:0020~—~—--~~—-——-—~~——-~~~——-——7 ————————————————————————————————————————— -

D0766> FINISH ’ . - )

0 T B > = e e e o e e e e e e e

Q0703 n whmaamw v d R Rk kR A A R kR kAR N A R R R R E R A AR AR R R R AR A S ARk kTR w2 e de de dr de e et oo e

00769> WARNINGS / ERRCRS / NOTES ’

007703 = mmmmei e ?
00771> Simulation ended on 2005-05-04 at 10:23:38%
09772> I e e e e L B L L T T T e B T Fugung g L
00773>

007745 .

Stantac Consuléing Lid. 604 ) Pags 11
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2000%s

002>
© 003>
J0004>
J0005>

006>
C 007>
310008
)0009>
{010
! 011>
100125
10013
D 014>
! 015»
100165
)0017>
. 018>

019>
10020>
10021>
Cg22s
P 023>
10024 >
10025
026>
P 027>
w028>
0029
30>
031>
H032>
0033>
TTI34>

235>
U036
0037>
38>

J39>

v040>.

0041>
T 42>

143>
w44
0045>
"046>

L7 >
GU48>
Q049>
~950>

251>
L0525
0053
“054>

055>
056>
2037
nf058>

059>
060>
0061>
062>

063>

064>
0065>

0 0] g 9 8 S

0" 0 #¢ 3 9 9 9 Ver. 4.02

O 0] 8999 9999 July 1999
g g & 9 $# 3B24306

StormWater Management HYdrologic Model 999 999 =======i=

***************************************************************************
Fhbdkdddihhhdhhhkhdkdhddddn GUMHYMO-99 Ver/4,02 *rkkdhhhkrarshhhhhhhrhedhitk
krkxkix A single event and continuous hydrologic simulation model #**x#k%
ARk kR based on the principles of HYMO and its successors ok ek k&
o e e e e OTTHYMO-83 and OTTHYMO-B9, Fodekkdd K
***************************************************************************
*#kkkkkk Distributed by: J.F. Sabourin and Associates Inc. Fodk e dk ok
b e e Ottawa, Ontario: (613} 727-5199 ok ek e
TR Ak s s Gatineau, Quebec: (B19) 243-6858 *k kAR k&

R ARk E-Mail: swmhymo@jfsa.Com C e e kk
***************************************************************************

B L R R o Y SN RrATRTRE AT AR AFRVRY R S SRR
+++++++ Licensed user: Stantec Consulting Litd. 604 . R
Ftt b Ottawa SERIAYL#:3824306 +hddtbt
B At o L T o T T N S SN R AP E U U S N ST AP RF O SRR

***************************************************************************

K de e ++++++ PROGRAM ARRAY DIMENSIONS +++#++ Aok ke
ek ek ok ok Maximum value for ID numbers 10 ok ke ek
Fede o dede e Max., number of rainfall points: 15000 Khhdkdk

ek de ek ke . Max. number of flow points : 15000 dkkkk Aok
********************************k******************************************

FRkikkhkdedhkkdhhkdhd ki DETAILETD ouUTPruUT hkkkkkhkhhhhhkkkidir
***************************************************************************
* DATE: 2005-05-04 TIME: 10:24:42 RUN COUNTER: 000195 *
***************************************************************************
Input filename: W:\active\60400144\design\analysis\SWMAPR~1\144post2.d*
Ooutput filename: W:\active\6040Gl44\design\analysis\SWMAPR~1\144post2.o*

Summary f£ilename: W:\active\60400l44\design\analysis\SWMA?R~1\14épost2.s*
User comments: - *

1: : *
2: *
3: *

***************************************************************************

% & oF % % % %

00 2 00 0L = = = o = o e e e e et

*ﬁ*****#**ﬁ*************ﬁ************&*****#****%*******************************

*% Project Name: [Emerald Creek) Projsct Number: [504-00144]
*## Date : 06-18-2004

*% Modeller : [MAF]

*% Company : McNeely Engineering Consultants Limited

*% License # : 5695479

TETANERERRE cA LR RRN R s a0 kel T E st Gtk ot ir e it ek ko s g

W:lachiva\604
Wi:\active\s

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001

BRI ATE ruHRER 4L AR ERR Lt AR R AR A AR R A AR AR AR RARR AR AR R

esign\analysis\SWMAPR~1
¢asign\analysis\SWMAPR~1

‘mtec Consulking Lrd. 604
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00066>
00067
00068>
00069
00070>
00071>
00072>
00073>
00074
00075>
Q0076>
00077>
G0078>
00079>
00080>
00081
00082x>
00083 >
00084
.00085>
00086>
00p87>
00088>
00089>
00Cc20>
00081
00092
Q0093>
00094>
00095
00096
00097>

O R L bR e e et T b
* 2-YEAR IDF CHICAGO STORM

*CHICAGO STORM IUNITS=[2], TD=[3]{hxs), RTP=[0.333], CSDT=[10] (min),

* ICASEes=12],

* . Enter ordinates of IDF curve below, at least seven points
* TIME (min) Intensity {(mm/hr)

* {53 [102.80]

* [10] [77.10]

* [15] [63.30]

* [30] [39.90]

* [60] [24.20]

* [120] [14.30]

# [360] [6.20]

* [720] [3.60]

* [1440] [2.00]

w -1 -1

* G.YEAR IDF CHICAGO STORM. . -
*CHICAGC STORM IUNITS=[2], TD=[3](hrs), RTP=[0.333], CSDT:ElO](min),

* ICASEcs=[2], . .
* Enter ordinates of IDF curve below, at least seven points
* . TIME (min) Intensity (mm/hx) :
* 5] [140.20]

* {101} [104.40]

® {15] [(85.60]

# £30] [53.901}

* [601 [32.00]

* [120] [18.30}

* -[360] [B.40]

* [720] {4.80]

* [1440] {2.60]

* -1 : -1

* 10-YEAR IDF CHICAGO STORM

00098> *CHICAGD STORM IUNITS=12}, TD=[3] (hrs}, RTP=[0.333], CSDT=[1C] (min),
00099 * ICASEes={2], ) ,
00100> * Enter ordinates of IDF curve below, at least seven points
00101l> =* TIME {(min) Intensity (mm/hx)

00102> * £5] [165.00] .
00103 * f10] [122.50] . . -
00104 * [15] f100.40]

00105> * [30} [63.10]

COL06> * [60} [37.10}

G0107> * [120] [22.00]

G0L08= * [3860] [92.90]

00L09> * [720] [5.60]

00110> * flaag] [3.00]

0011ls * ~1 -1

00112> *# 25-YEAR IDF CHICAGO STORM

001135 ---mmmmm e m e e e

00114 I CHICAGO STORM IDF curve paramneters: A=1402.884

00115> | Ptotal= 58.23 mm B= 6.018

00116 meeemmc s nnssnna C= .81%

Q117> ugad in: INTENSITY = 2 / {t + BY*C

CO1is>

00Ll19> Duration of storm = 3.00 hrs

¢0120> Storm time step = 10.00 min

00121> Time to peak ratio = .33

001225

GQL2Z = The CURRZLATICN cosificlient L3 = .53572392

00124 .

00125 TIME ENTERED COMPUTED

001258> {min) {mm/hx) {mm/hr

0Ql27> 5. 196.00 196.58

00128=> 1C. 145.30 (144,63

00129 15. ©3119.10 115.83

00130> 30, 74.70 74 .51

Stantec Copsulting Lid, §04 Pags
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90131>
{132>
;133>
30134
?0135>
i 136>
[ 237>
J0i38>
J0138>
140>
. 141>
10142
30143>

144>
. 145>
joiae>
10147

148>
149>
J0150>
0151 >

152>

153>
10154
JOL55>

156>

157>
Fo158>
10159
. 160>
P lels
062>
0163
Fl64s
- 165>
ULl66>
0LET7>
" 168>
- 169>
UL70>
0171>
172

173>
wwl74
10175>

176>

177>
wl78>
0179
“1B0>

i8is
‘wlB2>
0L83>
Tig4ds

185>
wil8&>
Q187>
~1l88>

185>
190>
03191>
192>

153>

?

60. 43.60 45.386

Stantec Consulting Lid. 604

1zo0. 25.80 26.72
360, 11.70 11.16
720. 6.60 6.37
1240, 3.50 3.62
TIME RAIN ] TIME RAIN TIMY RAIN TIME RAIN
hrs  mm/br hrs mm/hr hrs mm/hr hrs wmm/hr
17 4.534 1.00 144.693 1.83 9.014 2.67 4.703%
.33 6.152 1.17 43.904 2.00 7.571 2.83 4.310
.50 8.282 1.33 22.224 2.7 6.544 3.00 3.983
.67 13.006 1.50 14.852 | 2.33 5.776
.83 33.041 | 1.67 11.192 I 2.50 5.179
B0 s 000 3 m mm m o e e o e e e
* 100-YEAR IDF CHICAGC STORM
*CHICAGO STORM IUNITS=[2], TD=(3](hrs), RTP=[0.333], CSDT=[ic](min},
* ICA8SEcs=[2],
# Enter ordinates of IDF curve below, at least seven pomnts
* TIME {(min) Inten31ty(mm/hr)
* [5] [242.60]
* [10] [179.00]
* [15] [146.80]
* {301 - [81.30]
* {601 [53.20]-
* [120] i31.50]
* [360] ‘[14.590]
b [720] [8.0071-
* [1440] [4.30]
* -1 -1
| DEFAULT VALUES | Fllename W: \actlve\50400144\de51gn\analys15\SWMAPR~1\SH
—————————————————————— ICasEdv = 1 (read and print data)
FileTitle= File comment: [ ]
THE FOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
Horton's infiltration eguation parameters:
[Fo= 50,00 mm/hr] [Fc= 7.50 mm/hr] [Deay= 2.00 /hr} [F=. .00 mm]
Parameters for PERVIOUS surfaces in STANDHYD:
[Iaper= 6.20 mm] [LGP=70.00 m] [MNP= .250]
Parameters for IMPERVIOQUS surfaces in STANDHYD:
[Taimp= 1.57 mm] [CLI= .31] [MNI= .013]
Parameters used in NASHYD:
[Ta= 4,67 mm] [N= 3,001
B0 s 000 = m v = o o e o e e e e
*# Area Al (ses DWGE SD2)
DESIGN NASHYD Area (ha) = 73.80 Curve Number (CWN}=60.00
01:21 DT= 5,00 Ia {mm) = 4.870 # of Linear Res.(M)= 2.00
---------------------- U.E. Tplhrg)= 1.440
Unit Hyd Qpeak (cms)= 1.960
PEAX FLOW {(cms) = .839 (1)
TIME TO PJPK {(hrs)= 2.833
SUNOTT VILUMZ Ly = 12,868
TOTAL, RAINFALL {mm) = 58.226

RUNOFF COEFFICIENT .22

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

01l95> *# Area A2

intec Consulting Led., 604
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001965 mw-memmmmmommmm o

00197> | DESIGN NASHYD Area (ha)= 120.0¢ Curve Nunber  (CN}=60.00
00198> | 02:A2 DT= 5.00 Ia {(mm})=  4.670 # of Linear Res. (N)= 3.00
001395 mommmmmmmm oo U.H, Tpl{hrs)=  1.540

co0z00>

00201 Unit Hyd Qpeak (omg)s= 2.976

00202>

00203> PEAK FLOW {cus) = 1,297 (i)

00204> TIME TO PEAK (hrs)= 3.000

00205> RUNOFF VOLUME (rm) = 12.868

00208> TOTAL RAINFALL (mm)=  58.228

00207> RUNOFF COEFFICIENT = .221

00208

00208 (i} PEAK FLOW DOES NOT INCLUDE RBASEFLOW IF ANY.

00210>

D021l > oo o e e e e e e e m m e m e
00212 00L: 0006 ——mr oo m o e e e e e e
00213> *# Area A3

00214> -wwecea-o S LT T

00215> | DESIGN NASHYD I Area {ha}= 5.60 Curve Number {CN)=50.00
00216> 03:A3 DT= 5.00 | Ia {mmy= . 4.670 #.0f Linear Res. (N)= 3.00
002175 ~-=-c e U.H. Tp(hrs)= 1.050

00218>

00219 Unit Hyd Qpeak (eng)= .204

00220>

0022%1> PEAK FLOW {cmsg) = .080 (i)

00222> TIME TO FEAK (hrs}= 2.333

00223> RUNOFF VOLUME {mm) = 12.868

00224> TOTAL RAINFATL (mm) = 58.226

00225> RUNCFF COEFFICIENY = L2231

00226>

00227 (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

002285 :

0022y — - mmm s e Hem———
002302 D0L: 000 T mmmmmm s o s e o e e e e
00231> *# Arez A4

00232> ~cmrrer e

00233» DESIGN NASHYD | Area (ha}=_ 14.70 Curve Number .. .(CN}=60.00
00234> | 04:h4 DT= 5.00 | Ia (mm)=  4.670 # of Linear Res.(N)= 3.00
002355 w-mmcmmm e U.H. Tpl(hrs)= 1.040

00236>

00237> Unit Hyd Qpeak (cmse)s .540

002386>

00239 PEAK FLOW {cms) = L2311 (1)

00240> TIME TO PEAK {hrs) = 2.333

00241> RUNOFF VOLUME {mm) = 12,868

00242 TOTAL RAINFALL {mm) = 58.226

00243 RUNOFF COEFFICIENT = .221

00244>

¢0245> (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY,

00246 - -

e i T T
00248 00 GU0B e m s oo e e e e e —— -
00249> *§ Area A3

002505 =-—rmmmrmmm e m e

00251 | DESIGN NASHYD | Area (ha)= 3.50 ° Curve Number (CN}=60.00
00252> | 05:A5 DT= 5.00 | Iz {mm)=  4.870 % of Linear Ras.(M)= 3.00
CO233> cmmmmmmm v U.E, To(ars)= .53

00254

00258> Unit Evd Qpeak (cms)= .212

00255>

00257 PEAK FLOW (cme) = 072 (1)

00258> TIME TO PEAK (hrs)= 1.75¢0

00259x RUNOFF VOLUME {mm} = 12,868

00260> TOTAL RAINFALL {mm} = 58.22¢6

Stantec Consulting Ltd. 604
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00261

Curve Number

(CN) =60.00

# of Linear Res.{(N)= 3.00

R.V. DWr
(mam) (cms)
12.8% ,000
12.87 .000
12.87 .000
12.87 .000
12.87 000
12.87 000
12.87 [ a]

FLOW TIME FLOW
cms nrs cms
166 9.33 .014
.153 9,42 L0313
J141 9.50 L0011

121 9.58 .009
L1235 S.67 .oo8
L1111 9.75 .007
1C3, $.82 008
L0854 g9.82 L0065
.087 10.00C . 004
080 10.08 .004
074 10.17 . 003
068 10.25 .003
062 10,33 L.003

Page £

RUNOFF COEFFICIENT = .221
262>
263> (1) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
00264
2B D o e e e m i mmmmmmmm e mmmmn e
268> 00110009 = oo m o e e e e e e mmm— e —————
267> *# Area A6 ‘
002683 mcmm e e m
90269> DESIGN NASHYD Ares (ha})= 4.10
. 270> | 06:A6 DT= 5.00 la (mm}=  4.670
e U.H. Tplhrs}= .630
00272>
90273> Unit Hyd Qpeak {cms)= ©.249
¢ 274> .
i 275> PEAX FLOW (cms)= .084 (i)
10276> TIME TO PEAK (hrs)= 1.750
10277 RUNOFF VOLUME {mm} = 12.868
278> TOTAL RAINFALIL (mm} = 58.226
- 279> RUNOFF COEFFICIENT = .221
J0280> .
10281 (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
282>
i Tt T e D T T P
J0284> 0011001l 0mmm m o e e e e e m e ——m e m e — e
J0285> *# External Flows Pre-Development
286> - e mmmmn oo
287> | ADD HYD (extpre) | ID: NHYD AREA QPEAK  TPEAK
J02B8> mmsmm e eeeoo . tha) (cms) (hrs)
J0285> D3l 01:A1 73.80 .839 2.83
290> +ID2 02:A2 120.00 1.297 3.00
1 291> +ID3 03:A3 5.60 .080 2.33
¥0292> +ID4 04:34 14.70 L2111 2,33
10293> +ID5 05:35 3.50 072 i.1758
294> +1ID6 06:256 4,10 84 1.75
29_5> e e N - R -+ - T L LT LT LT L P e
10296> 50M 09:extpre 221.80 2,472 2,75
)0297>
298> NOTE PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
299>
J0 300w o e e e dma s
J0B0L> 00L 200l m == oo m e e e e e e e hdiammm
L 302> mmme e
303> SAVE HYD AREA {ha)= 221,800
0304> ID=0% (extpre) QPEAK {cms)= 2.472 (i}
J0305> DT= 5.00 PCYC= 1 TPEAX (hrs)= 2.750
306> —--—- e ————— VOLUME (mm) = 12.868
: 307>  Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-extpre.001
Ju308> Comments: Post External Flows
30308
I 310> (i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
T 311> TEME . FLOW TIME FLOW ! TIME FLOW TIM=Z
Ju3lic> hrs cas ors cms hrs [afeetc! hrs
J0313> .00 .000 2.33 2.320 4.67 i.182 7.00
% 314> .08 .000 2.42 2.374 4,75 1l.116 7.08 .
% 315> .17 000 2.50 2,415 4.83 1.052 T.17
Jju3les .25 L0090 2.58 2,445 4,82 .59 7.23
JO3i5 ~ L3370 PR 2.57 Z.do= 5.uUG D252 F.33
318> .42 L0000 2.75 2,472 5.08 .875 T.42
315> .30 LSO 2.83 2.472 = .82 7.54
Fw320> .58 00U Z.82 2.4863 5.25 .770 7.58
30321 .67 000 3.00 2.447 5,33 .722 7.67
"322> .75 .001 3.08 2.424 5.42 875 T.75
323> B3 003 3.17 2,393 5.50 L6831 7.83
$u324s .92 .018 3.25 2,354 5.58 .5%0 7.92
30325> 1.00 L0689 3.33 2.308 5.687 .550 8.0¢C
witec Consulting Led, 604
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00326>
00327>
00328>
00329>
00330>
00331>
00332>
00333>
00334>
00335>
00336>
00337
00338>
00339
00340>
00341>
00342>
00343>
00344>
00345>
00346>
00347
00348>
00349>
00350
00351>
00352>
DO3E53>
20354
J0355>
703565
J0357=
30358
10359>
30360>
J0361>
30362>
30363>
30364
0365
J0366>
}0367>
3J0368>
Y0365
30370
30371
30372
JO373>
30374
30375>
JO0376>
10377 >
103758>
JO379>
JO380>
10381
)J0382>
10383 >
J0384>
J0385>

10388>.

30387
10388
J0389x
JO390>

.002

001

000
000

.002

.001
.01

.G00

604
.002 -
.001 o 'Sé
.001 R
L
,000 -
B
i

.000
000

1.08 .164 3.42 2.255% 5.75 513 8.08 . 057 10.42
1.39 296 3.50 2.196 5.83 478 8.17 . 053 10.50
1,25 456 3.58 2.133 5.92 445 8.25 .048 10.58
1.33 634 3.67 2.065 6.00 434 8,33 . 044 10.67
1.42 .822 3.75 1.9%54 6.08 385 8.42 . 041 10.95
1.50 1.011 3.83 1.521 6.17 358 8.50 .037 10.83
1.58 1.197 3.82 1.846 6€.25 .332 8.58 .034 10.92
1.587 1.375 4.00 1.776¢ 6.33 .308 8.67 . 031 11.00
1.75 1.543 4,08 1.693 65.42 .286 8.75 .02%8 11.08
1.83 1.698 4,317 1.617 6.50 .265 8.83 .026 11.17
1.92 1.838 4,25 1.541 6.58 .246 8.92 024 11.25
2.00 1.965 4,33 1.466 6.67 227 9.00 022 11.33
2.08 2,076 4,42 1.38%82 &6.75 210 2.08 .0L9 11.42
2.17 2.172 4,50 1.320 6.83 .194 9.17 .0Lls8 11.50
2.25 2.253 4.58 1.250 6.92 .180 8.25 016
B0 s 00 2 m = = mmm m o o e e
*# Site Area
| DESIGN NASHYD Area {ha)=  48.10  Curve Number (CN) =60.00
[ 01:siteR DT= 5.00 I=a {mm)=  4.670 - # of Linear -Res.(N)= 3.00
—————————————————————— U.H. Tp{hrs)=  1.070
Unit Hyd Qpeak (cms)= 1.717
PEAK FLOW {cmg) = .677 (i)
TIME TO PEAK (hrs)= 2.333
RUNOFF VOLUME {mm) = 12.868
TOTAL RATNFALL {mm) = 58.228
RUNOFF COEFFICIENT =] 221
{i) PEAK FLOW DOES NOT INCLUDE BASEFLOW I ANY.
B0 L 00 LB m e e e — = :
DESIGN STANDHYD Area (ha)= 19.80Q
02:3iteU DT= 2.00 Total Imp (%)= 25.00 Dir. Conm. (%)= g8.00
IMPERVIOUS DERVIOUS (i)
Surface Area (ha)= 4.97 14.92
Dep. Storage {mm) = 1,87 6.20
Average Slope (%)= .50 .50
Length {m) = 801.21 70.00
Mannings n - .03 .250
Max.eff.Inten. (mm/hr)= 144.69 19.29
over (min) 10.00 38.00
Storage Coeff. (min)= 9.46 {ii} 38.3¢6 (ii)
Unit Hyd. Tpeak (min)= 10.00 38.00
Unit Hyd. peak (cms)= .12 .03
*TOTRLS*
PEAK FLOW (cms) = .40 Ry L8533 (d4d;
TIME TO PEAK {hrs) = 1.10 1.7 - 1.600
RUNOFF VOLUME (mam) = 56.66 14.7% 18.135
TOTAL RAINFALL (mm)} = 58.23 58.23 58.226
RUNOFF COEFFICLIENT = .87 .25 L3113
(i) CN PROCEDURE SELECTED FOR PERVIOQOUS LOSSES:
CN* = §&0.0 Ia = Dep. Storage ({ibova)
(ii} TIME STEP {(DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
{iii) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

itantec Consulting Lid. &04
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10381
C3s2s
i 393>
Y0394
)0395>

396>
¢ 387>
10388>
10399
400>
[ 401>
0402
10403>
Ma04s
i 405>
f0406>
10407
"208>

409>
0410>
0411>
“4132s
413
‘0al14d>
0415>
116
437>
Y418x>
0419
T 120>

21>
y422>
0423>

{(m2/5)
L0289
.092
L1840
L2581
L422

. .571
.739
.923

1.123

1.339

1.569

1.814

2.073

B0t 00 LA m e e e e i ———————
| ADD HYD (site ) | ID: NuvD AREA QPEAX  TPEAK R.V. DWF
———————————————————— {ha) (cms) {hrs) {mm) {cms)
ID1l Ol:siteRr 48.10 .677 2.33 12.87 .G00
+ID2 02:siteU 19.9¢ .533 1.60 1ig.l1l4 .000
SUM 03:site 68.00 1.058 2.00 14.41 .000
NCTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY,
D0 L 1 00 L B e m o o e e e e o e e o e e et e e e et e e
ROUTE CHANNEL Routing time step (min) = 2,00
IN> 03:s3ite Number of SEGMENTS = 1 .
OUT< 04:rtsitl Slopes (%), CHANNEL= .50 FLOODPLAIN= .50
-------------------- LENGTH = 1400.00 = “{m)
Qo DATA FOR SECTION ( 1.0} wmm-nm >
" Distance Elevation Manning
.00 2.00 L0350 Main Channel
6.00 ;00 L0350 Main Channel
12.00 2,00 .G350 Main Channel
e il R TRAVEL TIME TABLE ~--rmme et >
DEPTH ELEV - X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME
{m) (m) {(cu.m.}) - (cu.m.) {cms) (m/s) {min)-
.105 L1085 +465E+02° J350E+00 .009 274 85.17
231 .211  .186E+03 .280E+0Q1L .058 .435 " B3.65
.316 .316  .419E+03 .9458+01 .170 .570 40:95
421 L4211 .T745E+03 L224E+02 367 .690 33.80
.526 - +526  L116E+04 L.437E+02 - .666 .801 - 29.13
.632 .632 .168E+04 .756E+02 1.083 . 8058 25.79
.737 737 L 228E+D4 L120E+03 1.633 1.003 23.28
.842 .842 2988404 179E+03 2.331 L1L.0%6 21.28
.947 .947  (3T77E+04 .255E+03 3.192 1.185 19.68
1.053 1.053 LA65E4+04 .350E4+03. 4,227 1.272 18.35
1.158 1.158 .5638+04 466E+03 5.450 1,358 17.22
1.283 1.263 .670E+D2 .603E+03 £.874 1.436 1l6.25
1.368 1.368 LI86E+04 ,769E+03 ’ 8,509 1.518 i5.40
1.474 1.474 L912B+04 .960E+03 10.368 1.591 i4.66
1.57% 1.579 .105E+05 .118E+04 12.483 1lL.666 14.00
1,684 1.684 L.119E+05 .1438+04 14.803 1.740Q 13.41
1.78%9 1.789 .134E+05 .[172E+04 17.400 1.81L1 12.88
1.853 1.895 .151E+05 204E+04 20.265 1.882 12.40
2.000 2.000 .1L68E+05- ,240E+04 23.408 1.951 11.98

W W N
]
=
l_l

X-VOLUME= Total X-Section volume over given CHANNEI LENGTH at specified DEPTH.
8-VOLUME= Volume that can be stored in channel at specified ELEVATION.

INFLOW : ID= 3:s8i

QUTFLOW: ID= 4:r1t

(m)
.626

<-pipe / channel-»

(m/s)
.898

<~--- hydrograph ----»
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) {cms) (hrs) (mm)
te 68.00 1.058 2.00 14,210
sitl €8.00 L8790 2.43 14.410

.501L.

.872

ROUTE CHANNEL
IN> 04:rtsitl
OUT< 05:rtsit2

Routing time step {(min)} = 2.00

Number of SEGMENTS = 1

Slopes (%), CHANNEL= .36 FLOODPLAIN=
LENGTH = 475.00 {m}

.36

‘ntec Consulting LEd. 604
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00456>

00457> G m————- DATA FOR SECTION ( 1.0) ~rmme- >

00458> Pistance Elevation Manning

00459> .00 2.00 .0350 Main Channesl

00460> 6.00 .00 0350 Main Channel

00461> 9.00 .00 L0350 Main Channel

00462> 15.00 2.00 0350 Main Channel

00463>

00464 e e e e m e - TRAVEL TIME TABLE -----cc--—--mmmmmmmmmam e -
00465 DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME DxV
004665 (&) {m) (cu.m.) {cu.m.) {cms) (m/s) {min) (m2/s)
00467> L1058 105 (1l66E+03  LS510E+01 L1258 .357 22.15 .038
Q00468> L2111 .21 .363E+03 L224E+02 LAL2 .539 14.68 .114
CO469> .316 316 .592E+03 L547E+02 .B47 .679 11.65 L2185
00470 421 .423  _853E+403 .105B+03 1.431 L7997 9.93 .336
0047%> 526 .526 .114E+404 .176E+03 2.173 L9011 8.79 C.474
00472> £32 .632 .L47E+04 L2T71IB+03 3:075 . 995 7.96 .628
00473> 737 L7137 L182E+04 .393E+03. 4,153 1.082 7.32 .797
00474> B42 .842 L221E+04 .544E+03 5.414 1,163 6.81 .980
004£75> . 947 . 947 L263E+04 .728E+03 6.866 1.241 6.38 1.175
00476> 1,053 1.053 .308E+04 .94BE+03 g8.519 1.314 6.02 1.383
Q0477> 1.158 1.1l58 .358E404 LA21BE4+04 10.382 1.385 5.72 1.604
00478> 1.263 1.263 LAQTEHDE .150E+04 12.463 1.453 5.45 1.836
Q04795 1.368 1.368 .462E+04’ .185E+04 14.772 1.519 5.21 2.078%
00480 1.474 1l.474 .5198+04 L224E404 17.317 1.583 5.00 2.334
00481> 1.579 1.57¢ .580E+04 .268E+04 20.107 1.6486 4 .81 2.598
00482> 1.684 1.684 .6%4E+04' W317E+04 23.3149 1.707 4.64 2.875
00483 > 1.789% 1.789 LTL1E+04 L3T2E+04 % 26.453 "lL.766 - 4.48 3.161
00484> 1.885 1.895 .782E+04 LA33EL04% 30.026 1.825 4 .34 3.458
00485> 2.000 2.000 .855E+04 BO00E+C4* 33.877 1.882 4,21 3.764
00486 i _

00487> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
004£88> ES-VOLUME= Velume that can be stored in channel at specified ELEVATION.

00489> (*) Actual value may be less due to limited CHANNEL LENGTH for given SLOPE.
00490>

00491 <-~--- hydrograph ----» <-pipe / channel->
00492> AREAD QPEAK TPEAK R.V. MAX DEPTH MaX VEL
00493> , _(ha) (cms) {hrs) {mm) {m) {m/s)
00494 INFLOW : ID= 4:rtsitl 68.00 L9770 2.43 14.410 .338 701
00495> CUTFLOW: ID= B:rtsgit2 68.00 . 958 2,60 14.410 .336 .689
G0496>

Q0497>

G098 —m o e e e e e e L L L A G e MMM mamaE—n . ————
00489> 001:00L 7~~~ mrm et e mmm R msMLMEmmEmm——— - ————
005005 o e

00501> SAVE HYD AREA {ha)= 68.000

Q0502> ID=05 (rtsit2) QPEAX {cms) = .958 (i)

Q0503> DT= 2,00 PCY¥C= 1 TPEAK {hrs) = 2.600

006804 - e m e VOLUME (mm} = 14,410

00505 Filename: W: \actlve\60400144\d551gn\analy515\SWMAPR~1\H rtsit2. 001

00506 Comments: Post Site Flows"®

00507

00508> (i PRAXK FLOW DOZS NOT INCLUDE RASEFLOW IF ANY, .
00809> TIME FLOW TIME FLOW TIME FLOW TIME FLOW . TIME FLOW
00510> hrs cTs hrs cms hrs cms hrs cms hrs cms
Q0511 .00 .000 3.80 .640 7.60 Q3% 11.40 .Q02 15.20 .000
Q051Z2> .03 .Q00 3.83 .627 7.63 030 11,43 .002 15.23 .000
Q0513 LT L300 3,587 R 7.87 G525 11,47 .00z i5.27 .Go¢0
G051l4s 10 L.000 3.90 L6032 7.70 029 1i.50 .002 15.30 .Q00
00515 .13 -004% 2.83 .Bg1 7.73 028 11.83 .02 15.323. .000
Q0515> .17 .0C30 3.97 .573 7.77 027 1i.57 002 15.37 .000
00517 .20 .00¢ 4.00 567 7.80 .027 11.60 . 002 15.40 L,000
00518 .23 .00¢ 4.03 .555 7.83 .026 11.83 .00z 15.43 .000
00519 > .27 .00¢0 4.07 .543 7.87 025 11.87 ,002 15.47 .QG0
00520> .30 .000 4.10 .531 7.90 025 11.70 .002 15.50 .Qoo
Stantac Consulting Lid. 6§04 7
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J0521>
P22
P 533>
10524
10525
¢ 526>
527>
05285
}0529>
¢ 530>
531>
10532
10533>
534>
535>
10536>
10537
538>
5358
10540
10541>
542
5435
10544
10545>
' 546>
547>
U548>
0549=
" 380>
351s
U552>
0553>
354 5.
555>
V556>

NMNN[\JMMI\JR‘NNNN[\)MHHHHPPWHHHH]—“E—‘I—‘I—’l—‘l—‘I—'H.b-‘l—‘l-‘

» 33
W37
.40
.43
.47
.50
.53
.57
.60
.63
.67
.70
.73
W77
. B0
.83
.87
.80
.93
.97

1.00
1.03
1.07

1
1
1

1.

1

.10
.33
17
20
.23
.27
.30
.33
.37
.40
.43
.47
.50
.53
.57
.60
.63
.67
.70
.73
.17
.80
.83
.87
.90
.93
.97
.00
.03
.07
.10
.13
.17
«al
.23
W27
.30
.33
.37
LA
.43
.47

.000
. 000
.0040
.Q00
.Q00
.000
.000
.000
.001
.001
.001
.001
.002
.002
.003
.004
.0058
.00&
.008
.010
013
.018
.025

.034
.044
.057
.072
.088
.108
.125
147
.173
L201
.232
.263
.295
.330
.367
.408
.446
.480
.514
.547
.580¢
L6133
.645
.676
.706
.735
.761
- L7284
LEDS
.826
. 845
.B&2
.878
LSED
. 900
911

=3
«Fa

.528
.936
.942
.947
.951

7.93
7.99
8.00
8.03
8.07
8.10
8.13
8.17
8.20
8.23
8.27
8.30
8.33
8.37
g.40
8.43
8.47
8.50
8.53
8.57
8.690
8.63
8.67
8.70
8.73
8.77
8.80
8.83
8.87
8.90
28.83
8.87
$.00
$.03
2.07
5.10
$.13
9.17

.024
.023
.023
.022
.022
.021
.021
026G
.020
;019
.01s
.018
.018
017
.017
.017
.0le
.0l6
.Q15
.015
.015
.014
014
.014
.Q13
.013
.013
.012
.012
.012
.012
.011
.011
.0i1
.011
.010
.010
.0L0
..010
. 009
.00639
.009
.005
.008
.008
.008
.008
.008
.008
007
007
007
.007
.007
.007
.006
L0z
.C06
.GCe
.LCs
.08
L0086
. 005
. 005
005

11.73
.77
11.80
11.83
11.87
11.90
11.93
11.87
12.00
12.03
12.07
12.10
12,13
12.17
12.20
12.23
12.27
12.30
12.33
12.37
12.40
12.43
12.47
12.5¢0
12.53
12.57
12.60
12.63
12.67
12.70
L2.73
12.77
12.80
12.83
12.87

12.90

12.93

12.97

13.00

13.03

13.07
13.10
13.13
i3.,17
13.20
13.23
13.27
13.30
13.33
13.37
13.40
w3.43
13.47
13.57
13.53
13.8%
13.88
13.63
13.87
13.70
13.73
13.77
13.80
13.83
13.87

o022

.002
.00z
.002
.001
001
.001
.001
.001
.001
.001
.001L
. 001
001
.00
.001
.001
.001
. 001
.001
L0011
.001
.00L
.001
. 001
L0011
.001
.00
.001
.00L
. 001
.001
.001
.001
.001
.001
000
. 001
-00%
.00l
.001
001
.001
.00L
L.001
.00%
.001
.001
.00
.001
L0CL
LGOS
.000
.000

000y

.000
Lodd
.00
.06o
000
. 000
.000
.000
L0090
.000

15.53
15.57
15.60
i5.63
15.67
15.70
15.73
15.77
15.80
15,83
15,87
15.90
15,83
15,87
16.00
16.03
16.67
16.10
16.13
16.17
16.20
16.23
16.27
16.30
16.33
16.37
16.40
16.43
16.47
16.50

"16.53

16.57

- 16.60

16.63
16.67
16.70
16.73
16.77
16,80
16,83
16.87
16.90
16.93
16.97
17.00
17.03
17.07
17.10
17.13
17.17
17.20
17.23
17.27
17.30
17.33
17.37
17.40
17.23
17,47
17.50
17.53
17.57
17.60
17.63
17.87

.000
.000
.000
.0006
.000
.000
.Qo0o
.000
.000
.Go0
. 000
.000
. 000
.000
. 000
. 000
.000
. 000
.000
.000
.000°
.000
.000
.000
.00c0
.000
.000
.000
.000
.000
.000
.000
.000
.006
.000C
.0¢0
.000
000
.000
.000
.000
.000 -
.000
.0¢0
.000
.000
.000
.000
.000
.000
.600
.G00
.Q00
.000
.000
.000
LGe0
000
L0080
.6oe
.Goo
.000
.000
.000
.000

‘mEec Comsgulidng Lid. 604
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00586>
co587>
00588>
00585~
00590>
0¢591>
00592
00593
00594
00595
00596>
00597>
00598>
00559>
00600>
00601>
00602
00603>
00604>
00605
00606
0060%7>
00608>
006C%>
00610>
00611>
0612

00613>

00614
00615>
00616
00617
00618:>
00619
c0620>
00621>
00622
00623>
00624
00625>
00626>
00627>
0o0g28x>
00629>
00630
00e31>
b0E32>
00633
b0634>
00635~
00636
J0637>
J0€38>
J0E39
0640
Jos41>
J0642>
J0643
j0644
J0&45x
10645
J0647 >
J0B48>
0649
JOE50:

©.000

.000
000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
000
.000
.000
. 000
. .000

000

.000
.000
.000
.000
.000
.000
.000
.000
000
000
.000
000
.000
.000

.000

.000

IDL 09:extpre
+ID2 05:rtsit2

1¢.10 L0058
10.13 . 005
10.17 005
10.20 005
30.23 005
10.27 005
10.30 004
10.33 004
16.37 .004
10.40 .004
10.43 .004
i0.47 .004
10.50 .GC4
10.53 004
10.57 004
10.6¢ 004
10.63 .003
10.87 .003
10.70 .003
10.73 .003
10.77 .003
10.80 .003
10.83 003
10.87 003
10.90 003
10.83 003
10.97 .Q03
11,00 .003
11.03 - . 003
11.07 003
iL.1¢ 003
11.13 .Q02
11.17 .002
1i.20 002
11.23 .002
11.27 Q02
11.30 L002
11,33 002
11.37 002
AREA QPEAK,
(ha) {cms)
221.80 2.472
68.00 558

17.70 .000
17.73 .00¢
17.77 .000
17.80 L0080
17.83 .000
17.87 .000
17.90 .000
17.93 .000
17.97 .000
18.00 - .000
18,03 .000
18.0% .000
i8.10 .000
18,13 .000
18.17 .0oo
18.20 L,000
18.23 . 000
18.27 .000
18.3¢ .000
18.33 .000C
18.37 .000
18.40. .000
18,43 .000
18.47 .000
18.5¢ .000
18.53 .000
18.57. 000
18.60 -.000
18.63 ]
18.67 .000
18.70 .000
18.73 .000
18.77 000
18.80 — .000
18.8B32 .000
18.87 .000
18.90 .000
18.93 - .Goc
DWF

{cms)

.000

.000

000

AREA

QPEAK
TPEAK
VoL OME

Filename: W:\active\60400144\design\analysis\SWMAPR~

(ha)= 289,800
{cms) = 3.422
(hrs)= 2,733

(mm) = 13,230

Comments: Overall Postdev Hydrograph

{{) PEAX FLOW DOES NOT INCLUDE B
FLOW -

cms -

2.50 .954 6.30
2.53 .956 £.33
2.57 .957 6.37
'2.60 .958 6.40
2,63 .957 6.43
2.67 .256 §.47
2.70 .954 6.50
2,73 .952 6.53
2.77 .949 §.57
2.80 .544 6.60
2.83 .540 6.63
2.87 .935 6.67
2.90 .929 €.70
2.93 .923 6.73
2.97 .917 6.77
3.00 .510 6.80
3.03 .903 6.83
3.07 .B95 6.87
3.10 .887 6.90
3.13 .879 6.93
3.17 .869 6.97
3.20 .858 7.00
3.23 .848 7.03
3.27 .837 7.07
3.30 .B25 7.10
3.33 .813 7.13
3.37 1051 7.17
3.40 .789 7.20
3.43 .776 7.23
3.47 .764 7.27
3.50 .751 7.30
3.53 .739 7.33
3.57 727 7.37
3.80 L7158 7.40
3.63 .02 7.43
3.67 .€690 747
3.70 .877 7.50
3.73 .685 7.53
3.77 - .652]  7.57

[ ADD HYD (sumpst) | ID: NHYD
NOTE

| save HyD

ID=08 (sumpst}

DT= 2,00 BPCYC="1

TIME FLOW TIME
rs cms hrs
.00 000 3.80

2.590]

TIME FLOW |
hrs cms
7.60 .124

ASEFLOW IF ANY.

TIME
hrs
11.40

FLOW
cms
.002

1\H-sumpst.001

TIME FLOW
hrs cms
15:20 .0GC

itantec Consulting Ltd, 604
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?0651> .03 .00C 3.83 2,548 7.63 120 11.43 . 002 15.23 .000
; 652> .07 .0Go 3.87 2.506 7.67 .116 11.47 .002 15.27 .000
¢ 653 .10 .000 3.9¢ 2.464 7.70 .113 11.50 L0002 15.30. .00C
JOEB4L> .13 .000 3,93 2.421 7.73 .109 11.583 .002 15.23 .000
J06E5 .17 .000 3,97 2.379 7,97 L1086 11.57 .002 15.37 .000
; 656> .20 .000 4,00 2.337 7.80 .103 11.60 .002 15.40 .000
I 657> .23 .000 4,03 2.284 7.83 .0939 11.63 .002 15.43 .000
0658 .27 . 000 4,07 2.252 7.87 .09¢% 11.67 .002 15.47 .000
J0E59> .30 .000 4,10 2.208 7.90 .083 11,70 .002 15.50 .000
f 660> .33 .0CQ 4.13 2.166 7.93 L0981 11.73 .002 15.53 .000
i 661> .37 L0000 4,17 2.124 7.97 .088 11,779 .002 15.57 .000
10662> A0 .000 4.20 2.082 8.00 .085 11,89 .002 15.60 .000
10663 > A3 .000 4.23 2.040 8.03 .083 13.83 .002 i5.63 .000
: 564> -y .000 4.27 1.598 8.07 ".080 11.87 ., 001 15.67 .000
[ 665> .BQ .000 4.30 1.956 8.10 .078 11,50 . 001 15.70 .000
66> . .53 L0000 4.33 1.912 8.13 075 11,93 .001 15.73 .000
667> .57 .000 4.37 1.870 8.17 073 11.87%7 .001 15.77 .000
" 668> .60 .001 4.40 1.828 8.20 L0771 12.00 . 001 15.80 .000
669> .63 .001 4,43 1.787 8.23 .068 12.03 .001 15.83 .000
10670> .67 .001 4,47 1.746 B.27 066 12.07 .D01).. 15.87 .000
10671 .70 .002 4.50 1.704 8.30 064 12.10 .001 15.90 .000
672> i .002 4.53 1.664 8.33 062 12.13 .001 15.93 .000
- 673> LT . 003 4,57 i.624 8.37 . 060 12.17 .001| 15,87 .G00
UeT4d» .80 . 008 4.60 i.586 8.40 .58 12.20 .001 16.00 L0000
0675> .83 L0G7 4.63 1.54¢ 8.43 057 12,23 .001 16.03 . 000
TE6> .87 .014 4,67 1.513 B.47 .055 12.27 L0011 16.07 . 000
ST .90 . 021 4.%0 1.478 8.50 .053 12.30 L0001 16.10 L0600
ueT8> .83 .036 4.73 1.443 8.53 : 052 12.33 001 16.13 000
0679 .97 . 058 £.77 1.409 8.57 JOBQ 12.37 . 001 16.17 .000 "
580> 1.00 .082 4.80 1.375 8.60 .048 12.40 L. 001 16,20 000
381> 1.03 L1285 4.83 l.342 8.63 .047 12.43 001 16.23 .000
vo82s 1.07 L170 4,87 1.310 8.67 . 045 12.47 L0001 16.27 000
0683> 1.10 cL.224 4.90 1.278 8.70 0444 - 12,50 L. 001 16.30 .000
384> 1.13 . 287 4.93 1.247 8.73 .043 12.53 001 16.33 .000
585> 1.17 .353 4.97 1.216 8.77 041 12.57 L0032 16.37 .000
ue86> 1.20 .432 5.00 1.186 8.8B0 . 040 12.60 . 001 16.40 .000
0687> 1.23 .512 5.03 1.157 8.83 .033% 12.63 001 16.43 S L.D00
88 1.27 .598 5.07 1.128 8.87 .038 1z2.67 .001 16.47 L0000
389> 1.30 .688 5.10 1.100 8.90 .036 12.9¢ .001 16.50 .000
ua 30> 1.33 .782 5.13 1.073 8.83 . 035 12.73 L0011 16.53 .000
0691 1.37 . 882 5.17 1.046 8.97 .034 12.77 LG0L 16.57 .000
~392> 1.40 . 985 5.20 1.020 9.00 .033 12.80 .001| . 16.60 .000
593> 1.43 1.081 5.23 L9584 9.03 .032 12.83 L0011 18.63 .Q0Q0
wi3 > 1.47 1.198 5.27 .888 9.07 .030 iz2.,87 . 001 1i6.67 .Q00
06395 1.50 1.306 5.30 .844 9.14% 028 12,90 .001 16.70 .000
"586> 1.53 1.415 5.33 919 9,13 .028 12.983 . 001 16.73 L, 000
397> 1.57 1.527 5.37 .896 9.17 027 12.97 .00 16.77 .000
398> 1.60 1.640 5.40 .872 9.20 .026 13.00 .001 i6.80 .000
0699> 1.63 1.750 5.43 .850 9.23 026 13.03 L0011 16.83 .000
700> 1.67 1.855 - 5.47 .827 9.27 025 13.07 .GC1 1l6.87 .000
701> 1.70 1.958 5.50 .805 §.30 . 024 13.20 LCoL 15,90 .GG0
102> 1.73 2.05¢ Z.I3 734 5.23 .023 13.13 .00 16,93 000
0703> 1.77 2.15¢ 5.57 .763 2.37 022 13.17 .001 16.97 .000
NT04> 1.80 2.249 5.60 743 $.40 .022 13.20 .001 17.60 .000
705> 1.83 2,343 5.63 L7123 $.43 .021 13.23 .001 17.63 .000
706> 1.87 2.430 5.67 L7003 9.47 .020 13,27 .001 17.07 000
07067~ I P R Liiz .33 Liz 13.22 LoGhy i7.do LEGO
708> 1.93 2.598 5.73 .665 9.53 .018 13.33 .C01 17.13 .000
709> .87 %.575 S.77 45 &.87 i) 13.27 LOoL 17.17 . 000
710> zZ.00 Z.748 5.80 L2358 5.60 lLB 13.40 FRoRsi 17.20 000
0711 2.03 2,815 5.83 LBL3 5.63 L0155 13.43 .0C0 17.23 .000
nN71l2> 2.07 2,880 5.87 594 9.67 L0185 13.47 . 000 17.27 000
713> 2.10- 2.940 5.90 .577 5.70 .014 13.50 .QC0 17.30 L0040
LAlés 2.13 2.9385 5.93 561 9.73 .04 13.53 . 000 17.33 .000
Q715> 2.17 3.048 5.87 .545 .77 . 013 13.587 .000 17.37 .00¢

néec Consulting Ltd. 604
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00716 2.20 3.093 6.00 .52% 9.80 .013 13,60 000 17.40 .000
Q0717> 2.23 3.137 6.03 .515 9.83 .012 13,63 .000 17.43 .000
00718> 2.27 3.177 6.07 500 $.87 .012 13.67 ~ ,000 17.47 .000 .
00719 2.30 3.214 6.10 488 .50 .011 13,70 .000 17.5C .000
00720 2.33 3.249 6.13 .472 9.83 011 13.73 .Q00 17.53 .Goo
00721> 2,37 3.278 6.17 .458 9.97 .010 13.77 .000 17.5% .000
Q0722 2.40 3.305 6.20 L 445 10.00 .010 13.80 .000 17.60 .000
00723 2,43 3.32% 6.23 L433 10.03 . 010 13.83 .000 i7.63 .Qo0
00724 2,47 3.350 6.27 420 10.07 .00% 13.87 . 000 17.67 .000
00725> 2.50 3.368% 6.30 .408 10.10 . 008 13.90 .000 17.70 .00¢
00726 2.583 3.383 6.33 .396 10,13 008 13.93 .000 17.73 L.000
Q0727 2.57 3.396 6.37 .385 L0.17 o008 13.97 .000 17.77 Goo
00728 2.60 3.406 6.40 .373 10.20 S .o08 14.00 000 17.80 000
00729 2.63 3.414 6.43 362 10.23 .0o08 14.03 000 17.83 .000
00730 2.67 3.420 6.47 352 10.27 .007 14.07 000 17.87 .000
G0731> 2.70 3.421 6.50 341 10.30 007 14.10 LG00 - 17.90 ¢0o0
Q0732 2.73 3.422 6.53 331 10.33 007 14 .13 .G00 17.93 .000
00733 2.77 3,421 6.57 322 10.37 007 14.17 L0000} 17.97 .000
00734> 2.80 3.4186 6.60 312 10.40 006 14.20 000 18.00 .000
0Q735> 2.83 3.411 6.63 303 10.43 006 14,23 000 18.03 000
Q0736 2.87 3.403 6.67 L2584 10.47 L0086 14 .27 000 18.07 000
0e737= 2.90 3.354 6.70 .285 14.50 .006 14.30 000 18.10 000
00738> 2.93 3.383 6.73 L2786 10.83 .008 14.33 .000 18.13 .000
C0739> 2.97 3.370 6.77 268 10.57 .005 14.37 . 000 18.17 .Q00
00740> 3.00 3.357 6.80 .260 10.60 Q05 14,40 000 18.20 .000
00741 > 3.03 3.341 6.83 .252 10.63 .005 14.43 L0008 18,23 .0090
00742> 3.07 3.324 6.87 .244 1c.67 .005 14,47 .0G0 18.27 .000
00743> 3.10 3.305 6.90 237 10.70 .005 14.50 .000 18.30 .300
00744 > 3.13 3.284 6.93 230 10.73 .004 14,53 . 0608 18.33 .G00
00745> 3.17 3.262 6.97 223 10.77 .004 14,57 .00¢ 18.37 .000
00746 3.20 3.2386 7.00 216 10.80 .004 14 .80 .00C 18.40 .000
GO0747> 3.23 3.210 7.03 .209 10.83 .004 14 .63 000 18.43 000
00748 3.27 3.182 7.07 .203 149.87 .004 14,87 000 18.47 Q00
Q0749 3.30 3,151 7.1¢ 197 10.%0 004 14 .70 000 18.50 ° 000
60750 3.33 3,121 7.13 161 10.93 004 14.73 ¢00 18.53 000
00751> 3.37 3.088 T7.17 L1885 10.97 L.003 14.77 .000 18.57. 000
00752> 3.40 3.054 7.20 L1789 11.00 .003 14.80 000 18.60 200
00753= 3.43 32.018 7.23 174 11.03 .003 14 .83 000 18.63 000
00754> 3,47 2.984 7.27 169 11.07 003 i4.87 .Q0oo 18.67 000
00755> 3.50 2,548 7.30 164 11.310 003 14,90 L0000 18.70 .000
00756 3.53 2,910 7.33 .158 11.13 .003 14.83 .000 18.73 000
0075%7> 3.57 2.872 7.37 .154 11,17 .003 14,97 000 i8.77 000
00758 3,60 2.834 7.40 .149 i1.20 .003 15.00 000 18.80 . 000
00759> 3.63 2,795 7.43 144 11.23 003 15.03 .000 18.83 L0000
0760 3.67 2.755 7.47 120 11.27 Qo2 15,07 .000 18.87 coo
0761 3.70 2.714 7.80 .136 11.30 002 15.1¢ 000 18.90 000
00762> 3.73 2.673 7.53 132 11,33 .002 15.13 000 18.593 000
00763=> 3.77 2.632 7.57 .128 11.37 002 15.17 .000

QOT7BAS m o e e e et e e e e e e e et e
00765 C01:0020mm e m e e e e e M Emm e s A c ;AR S e — e mm - s
00766 FINISH

1 N e e e R R e e el ikl b
Q0758 kR r kA R R AR A R R A A R AR R A S R A A AR A AR AT AT AN AR AR I AT A ST Ao enr bk ARk r vandi®
00769 WARNINGS / ERRORS / NOTES

i - T

00771> Simulation ended on 2005-05-04 at 10:24:42

007722‘ e e e L P P P P R P L E - e ]
GO0773 >

C0774>

Stantec Consulting LEd. 604




{ stantec.corn'

“Stantec .

. 1: 100 yr SWMHYMO



Wi\...144posE2 . 0uk)

Stantec Consulting Ltd. 604

000133
J0lds
3015>

00CLle>

00017>
J0l8>
J01%>
00020>

0021
1022
023>

00024>

00025>

Tig26s
027>

10028

30029
030>
031>

U032>

}0033>

034>
035

JU036>

10037>

038>
039>
040>
10041
042>
043>
o044
10045>
046>
047>
48>
10049
T050>
051>
'u052>
0053>
054
055>
058>
CCz7>
058>
059>
-G80>
0081>
n"QE2>
063>
064>
0065

55888 W W M M H E Y ¥ ™ M 000 983 599 =m========
S WWW MMMM H E ¥y MM MM O o 9 § 9 S
88558 WWW MMM HUHHHE b MMM O O ## 9 g & 9 Ver., 4.02
5 Ww M M H H b4 M M O o) 9399 9999 July 1999
88558 Www M M H H b4 M M €00 9 9 =mm=======
9 g 8 g # 3824306
StormWater Management HyYdrologic Modsl 9359 989 =========
**********************************************************ﬁ****************—
FhRkkkkkkkikdkkhhkhkkkhkkhkh QUMHYMO-59 Ver/4.02 khkdkkikhhhhhkhhhhkhdkhkhhkk
Fkkksr A single event and continuous hydrologic simulation model *%#%##*
Fkkkok ok k based on the principles of HYMO and its successors ek deded ek
ek Kk OTTHYMO-83 and OTTHYMO-89. Hk Ak A
***************************************************************************
*xkxdkkd Distributed by: J.F. Sabourin and Associates Inc. kkdkkrkk
Tk ko Ottawa, Ontarieo: (613) 727-5199 dedk ke ke
ke x Gatineau, Quebec: (819} 243-6858 Rk Ekrkk
Fkck &k E-Mail: swmhymoe@dfsa.Com ok ko ok Rk
***************************************************************************
R U N S o S AU N S S A AL S SRR S AT PP AT A AT
+++4++++ Licensed user: Stantec Consulting Ltd. 604 ke e e e
Aot b Ottawa SERTIAL#:3824306 B
B i U i ST 0 b I O R IS A A PR PO S S PSR AAA A A R
***************************************************************************
HER XK t+4++++ PROGRAM ARRAY DIMENSIONS' ++++++ ek & dok ook
Fededh kok & Maximum wvalue for ID numbers 14 TRk Ak ko
kA ko Max. number of rainfall points: 15000 ok ek &
Fk kR Ak Max. number of flow points 1 15000 kok Ak Ak
*********************************************************ﬁ*****************
LR R R L g T e D ETATTIL E D ou T ruUT hhkkhdhkihiokhkhkhkdhhhhk
***************************************************************************
* DATE: 2005-05-04 TIME: 10:25:38 RUN COUNTER: 000196 *
************w*************************************w************************
* Input filename; W:\active\60400144\design\analysis\SWMAPR~1\144post2.d*
* Qutput fillename: W:\active\so400144\design\analysis\SWMAPR~l\l44post2.o*
* Summary filename: W:\active\60400144\design\analysis\SWMAPR~1\144post2.s*
* User comments: *
* 1 *
* 2. *
* 3. *
***************************************************************************
00 5 000 L = = =~ e e e e e e
*#********************k********ﬁ******ﬂ**i*************%**ﬁ***%*****************
*7 Projsct Name: [Emerald Cresk] Project Number: [I021-001441
*% Date 06-18-2004
“% Modellex : [MAR]
*# Company i McNeely Engineering Consultants Limited
*i Licenge # : 5683479
T dFHaR s VMR T TR AR oy o TR RN A AR R K e BREE R SRR R R R AR R R L TR R R R R R S R X
[ START | Zroject dir, Wiz zive\6040012:\design\analysis\SWaza -1
———————————————————— Rainfall dir.: W:\active\s0400:44\design\analysis\SWMAPR~1
TZERO = .00 hrs on 0
METQUT= 2 {output = METRIC)
NRUN = Q01
NSTORM= 0

intec Consuliéing LEd. 604
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00066> 00L:0002m - —m o e m e e e e e rmmshs M mmmmmmmm e ————

00067> * 2-YEAR IDF CHICAGO STORM

00068> *CHICAGO STORM IUNITS={2], TD=[3]1{hrs), RTP=[0.333], CSDT=[10] (min), — -
00069> * ICASEcs=[2], .

00070 * Enter ordinates of IDF curve below, at least seven polnts

00071 * TIME (min) Intensity {mm/hr)

00072> * [5] - [192.80]

00073> * [10] (77.10] ae
000745 * [151] {63.30] .
00075> * [30] {35.90] -
00076 * {60] [24.20]

00077 * [120] [14.30]

00078 * [3601 [6.20] :

00079> * [7201 [3.60] -
00080 * [1L440} [2.00]

00081x * -1 -1

00082> * 5-YEAR IDF CHICAGO STORM ) -
00083> *CHICAGO STORM IUNITS=[2}, TD=[3](hrs), RTP=[0.333], CSpT=[10] {min),

00084> * ICASEcs=[2], . L

00085 * Enter ordinates of IDF-curve below, at least seven points

00086 * TIME (min} Intensity {mm/hr) :

00087 * [51 [140.20]

00088> * [10] [104.40]

00089 * [15] [85.60]

00090 * [30] [53.90]

00091> * {60) [32.00]

00092 % [120] [r8.90]

00093 * [3601 [8.40] )
00094 * [720] - [4.80]"

00095 * [1440] [2.60]

00096> * -1 -1

00087> * 10-YEAR IDF CHICAGC STORM ) 2
0G098> *CHICAGO STORM TUNITS=[2], TD=[3] (hrs), RTP=[0.333], CSDT=[10] (min), -

00099 * ICASEcs=[21, )
0100 = Enter ordinates of IDF curve below, at least seven p01nts

60101> * TIME (min) Intensity {mm/ar)

00102 * is1 [165.00] ’

00103> * 1101 [122,50] -
00104> * [15] [100.40]

00105> * [30] {63.10]

00106> * [601 [37.10]

00107> * [120] [22.00]

00108> * [360] [9.90]

00109> * [720] [5.60)

00110 * [1440] {3.00]

0011l * _ -1 -1

001i2> * 25-YEAR IDF CHICAGO STORM

00113> *CHICAGO STORM IUNITS={2], TD=[3] (hrs}, RTP=[0.333], CSDT={10] {(min}

00114 * ICASEcs={2],

Q0115 * Enter ordinates of IDF curve below, at least seven points

00116> * " TIME {(min) Intensity (mm/hr) - :

G0L1i7> * S [190 001

00118 = [10] 1435,30]

00118> # [15] f119.10]

00120> * [30} {74,70]

00121> * [60] [43.60]

00122> * [120] [25.807

00123 * [350] [i1.7¢]

00124> * [720] [6.60]

00125 * [1440] [3.50]

00125> * -1 -1 ) -
00127> *§ 100-YEAR IDF CHICAGO STORM

001285 m=rmmccc e crccaea e

00229> | CHICAGO STORM IDF curve parameters: A=1735.688 C
00130> | Ptotal= 71.65 mm B=  6.014 L

Stantec Consulting Ltd. 604 Page 1
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00131s
{1132
51133>
00134
003135
%-136>
;137>
J0138>
20138>
: 140>
¢ 141>
}10142>
10143>
o 144
¢ 145
10146>
10147>
- 148>

149>
103150
10151

152>

153>
0154
0155>
T 156>

157>
0158>
0159~

160>

L6l
Uie2s
0Ll63>
Y- BN

165>
uleg>
0le7>
TL68>

69>
vi70>
0171>
T2

73>
FEM LN
IL75>
T8>

TT7>
2L78>
J179x>
.80

.Bls
282
}183»
8L

.85>
.;85>
)BT A
188>

B9
80
1191
V182>

93>

———————————————————— = .820
used in: INTENSITY A/ (¢t + B)*C
Duration of storm = 3.00 hrs
Storm time step = 10.00¢ min
Time to peak ratio = .33
The CORRELATION coefficient iz = .5999117
TIME ENTERED COMPUTED
{min) {mm/hr) (mm/hr)
5. 242.,60. 242.70
10, 175.00 178.56
1s. 146.80 142.89
30. 91.80 91.87
60. 53,20 55.89
120 31.50 32.89
369 14.50 13.72
720 2.00 7.83
1449, 4.30 4,45
TIME RATIN TIME RATIN TIME RATN TIME- RATN
hrs mm/hr hrs mm/hr hrs wm/hr hrs mm/hr
7 6.046 1.00 178.55% 1.83 11.058% 2.87 5.760
.33 7.542 1.17 354.049 2.00 9.285 2.83 5.280
.50 10,158 .33 27.319 2,17 8.024 3.00 4£.879
.67 15.9589 1.50 18.2490 2,33 7.080
.83 40.655 1.67 12.737 2.50 6.347
D0 20008 — mm m e e e
| DEFAULT VALUES |* Filename: W:\active\soé00144\design\analysis\SWMAPle\SH
—————————————————————— ICABEdv = 1 (read and print data)
FileTitle= File comment: [ ]
THE FCOLLOWING PARAMETERS ARE USED IN THE DESIGN STANDHYD COM
Horton's infiltration equation parameters:
[Fo= 50.00 mm/hr] [Fe= 7.50 mm/hr] [DCAY= 2.00 /hrl. [F= .00 mm]
Parameters for PERVIOUS surfaces in STANDHYD:
{IAapers= 6.20 mm] [LGP=70.00 m] [MNP= ,250]
Parameters for IMPERVIOUS surfaces in STANDHYD:
[TAimp= 1.57 mm] [CLI= .31] [MNT= ,013]
Parameters used in NASHYD:
[Ia= 4.67 mm} [N= 3.00]
00 s D00 = = e o e e e
*# Area Al (see DWG SD2)
DESIGN NASHYD Aresa (ha)= 73.90 Curve Number {CN) =60.,00
0L:AL DT= 5.00 Ia {mm) = 4,670 # of Linear Res. (N)= 2,00
—————————————————————— U.BE. Tplhrs)= 1.4445 ’ .
Unit Hyd Qpeak {(cms)= 1.960
PEAX FLOW {cms) = 1.242 (1)
TIME TO PEAY {hxs)= 2,833
=UMCEFE VOLUME {mng= 13.532
TOTAL RAINFALL (mm) = 71,665
RUNOFF COSFFICIENT = .285

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

‘2E=c Consulting Lid. 604
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00196 ~mmmmmmmi e :

00187> | DESIGN NASHYD Area (ha}= 120.00 Curve Number  {CN)}=60.00
0019%8> | 02:A2 DT= 5.00 Ia {mm)=  4.670 # of Linear Res.(N}= 3.00
00199 wommm e U.H. Tplhrsi= 1.540

00200>

00201> Unit Hyd Qpeak (cms)= 2,976

00202>

00203> PERK FLOW {cms) = 1.919 (i)

00204> TIME TO PERK {hrs)= 2.517

00205 RUNOFF VOLUME {mm)=  18.8592

00206> TOTAL RAINFALL ()= 71.665

00207> RUNOFF COEFFICIENT .265

00208>

00209> {i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00210> )

002 L > e e e e e e e e
002125 0010006 - === m e e e e e m e m e
00213> *# Area A3 :
002145 —mmmmmmmee oo o

00215> | DESIGN NASHYD | Area {ha)= 5.60 Curve Number  (CN)=60.00
00216> | 03:A3 DT= 5.00 | Ia {mm)= 4,670 # of Linear Res,(N)= 3.00
002175 =~ -mmmcrmcm e U.H. Tp{hrs)= 1.030

p0z218> '

0021%> Unit Hyd Qpeak (cms)= .204

00220>

00221 PEAX FLOW (cms) = L1198 (i)

00222> TIME TO PEAK {hrs)= 2333

00223> RUNOFF VOLUME {mm)= ~ 18.952

00224 TOTAL RAINFALL (mm)=  71.665

002255 RUNOFF COEFFICIENT = .265

00226 .

00227> (1) PEAX FLOW DCES NOT INCLUDE BASEFLOW IF ANY.

6o0228> '

D020 — o e e A R R m m m e m m
002305 G011 0007~ = = = oo o e e o o o o e o S S — = o
00231> *# Area A4

00232> = ommmm e :

00233> | DESIGN NASHYD | . Area (ha)= 14.70  Curve Number  (CN}=60.00
00234> | 04:A4 DT= 5.00 | 1Ia (mm)=  4.670 # of Linear Res.(N)= 2.00
002355 sommmma i U.H. Tp(hra)=  1.040

00236>

00237> Unit Hyd Qpeak (cms)= .540

00238>

00239> PEAK FLOW {cms)= .313 (1)

002405 TIME TO PEAK {hrs)= 2.333

00241> RUNOFF VOLUME {mm)= 18,992

002425 TOTAL RATNFALL {(mm)=  71.665

00243 RUNOFF COEFFICIENT = .268

00244 _

002455 {1} PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

00246 : -

B A T s oo o e o e e e e e e e e e L e D L m e ———————
002485 008 : 0008 mmmm e oo o m o e e m s e e Ao oo —— oo
00249> *# Area AS

002580 wwmmmme e

00251> | DESIGN NASHYD |  Area (ha)= 3.50 Curve Mumber  (CN)=60,00
00252> | 05:25 DT= 5.0C | Ia (mm)=  4.670 # of Linear Res.(M)= 3.00
002332 —--mmme e U.E. Ip(hrs)= 530

00254

00255 Unit Eyd Qpeak {cms)i= .212

00256>

00257 PEAX FLOW {cma) = L107 (1)

00258=> TIME TO PEAK {hrg) = 1.750

002595 RUNOFF VOLUME {mm)= 18,992

00260> TOTAL RAINFALL {mm)=  71.665

Stantec Consulting Ltd. 604 Page 3
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00261 RUNOFF COEFFICIENT = 265

12625

1263 > {i) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
VU264 >
0028 > = - o o e e
; 266> 00110009 o~ e e
, 267> *# Area AS§
JUZ68B> mmom e el
10269 DESIGN NASHYD Area (ha)= 4.10 Curve Number (CN)=60.00
270> 06 :A6 DT= 5.00 Ia (mm) = 4.670 # of Linear Res.(N)= 3.00

27lm e ool U.H. Tp{hrs)= .830
272>
10273 Unit Hyd Qpeak (cme)= .249
§w274>
} 278> PEAK FLOW {cms) = L1258 (i)
276> TIME TO PEAX (hrs)= 1.750
0277 RUNOFF VOLUME (mm) = 18.992
{'278> TQTAL RAINFALL (mm) = 71.665
279> RUNOFF COEFFICIENT = 265
280> -
10281 > (i} PEAX FLOW DORS NWOT INCLUDE BASEFLOW IF ANY.
;”282>
% 2B 3 e e
V284> 00 00L 0= m e e T
0285> *# Extermal Flows Pre-Development
286> me oL
. 287> | ADD HYD (extpre) [ ID: NHYD ARER QPERK  TPEAX R.V. DWF
W2BB> mmmmmm e (ha) (cms) (hrs) {mm) {cms)
0289 IDL 01:A1 73.380 1.242 2.83 18.99 .006
7280 +ID2 02:A2 120.00 1.919 2.92 18.99 0G0
[ 191> +ID3 03:A3 5.60 .119 2.33 18,99 .000
v282s +ID4 04:84 14.70 .313 2,33  18.99 .000
0293 +ID% 05:A8 3.50 107 1.95 18.99 . 000
~194 +ID6 06:R26 4.10 .125 1.75 18.8% .000
395> e e U
v296> 8UM 09:extpre  221.80 3.661 2.75 18.99 .000
0297
198> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
T-1-PS
w00 o e e
230] 5 00k 800 L - m e
e T L

03> | SAVE HYD AREA (ha)= 221.800
--+04> | ID=09 (extpre) QPEAK (cms) = 3.661 (i)
)305> | DT= 5.00 PCYC= 1 TPEAK (hrs)= 2.750
MA0E> e m e m e VOLUME (mm)=  18.992

07> Filename: W:\active\e0400144\design\analysis\SWMAPR~1\H;extpre.001
. 08> Comments: Post External Flows
2308
210> (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW ILIF ANY,

N TIMZE FLOW TIME FLOW TIMZT FLOW . TIMT TLOW TIME FLOW
12> hrs ons s cms hrs cms hrs cms hrs cms
1313 .00 . 000 2.33 3,458 4.67 1.721 7.00 .241 9.33 . 021
14 .08 .Q00 2.42 3,534 4.75 1l.625 7.08 222 9.42 .019
15> L7 .000 2.50 3.590 4,83 1.531 7.17 L2058 9.50 .01l6
1B .25 .000Q 2.58 3.629 4,52 i1.442 7.258 igs $.523 013
VEiAV P LCL G Z.e7 3.8352 2000 1,358 7.33 L1574 .67 011
YA18= 42 000 2.95 3.651 5.08 1.274 7.42 L1681 .75 .010
ig= LB L0000 2,83 3.£858 2.27 1.18:3 7.3540 L4B S.83 ".008
20> .35 LQ00 2.52 3.633 5.25 1.1z3 7.58 L1386 g.82 .007
1321 .67 L0090 3.C0 3.611 5.33 1.04589 7.687 .126 10,00 .006
122> .75 .002 3.08 3.573 5.42 .981 7.95 L1186 10.08 .006
23> .83 .0086 3,17 3.524 5.50 .917 7.83 106 10.17 .005
24> .92 . 032 3,25 .3.483 5,58 .857 7.82 .088 10.25 .004
1325 1.00 L1312 3.33 3.392 5.87 L7991 8.00 .080 10.33 .004

Fec Consulting Led. 604
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00326
0032%>
00328>
00329>
00330
00331>
00332>
00333
00334
00335>
00336
00337>
00338>
00339>
00340>
00341>
00342
00343
00344
003485
00346>
00347>
Q00348>
00349>
00350
00351
00352>
00353>
00354
t0355>
00356>
00357
00358>
00359
G360
00361>
00362
00383>
00364
00365
00366>
00367>
00368>
00369
00370>
06037L>
00372>
00373
00374>
00375>
Q0376
Ce377>
0037:>
00379>
C0380>»
00381
00382
00383
00384>
00385>
00386
00387
20388>
30389
J0380>

l.08 .2589 3.42 3.311 5.75 . 745 8.08 .083 10.42 .003
1.17 452 3.50 3.222 5.83 .694 8.17 076 10.50 .003
1.25 705 3.58 3.3127 5.82 647 8.25 LQ70 10.58 .002
1.33 974 3.67 2.025 6.00 601 8.33 .064 1L0.87 .002
1.42 1.255 3.75 2,920 6.08 .559 8.42 L0588 10.75 .002
1.50 1.538 3.83 2.811 6.17 .520 8.50 054 10.83 .001
1.58 1.815 3.92 2.68% 6.25 482 8.58 .050 10.92 .00
1.67 2.080 4.00 2.587 6.33 448 8.67 . 046 11.00 001
1.75 2.328 4,08 2.474 6.42 L.415 8.75 . 042 11.08 003
1.83 2.556 4,17 2.361 6.580 .385 8.83 .038 11.17 .C00
1.92 Z2.762 4,25 2.249 6,58 356 8.92 .035 11.25 000
2.00 2.947 4,33 2.139 &.68% .330 9.00 .032 11.33 L0000
2.08 3.108 4,42 2.030 6.75 305 9.08 . 028 11.42 - 000
2.17 3.248 4.50 1.925 6.83 282 9.17 . 025 11.50 000
2.25 3.363 4.58 1.821 65.92 260 9.25 023
000 100 2 e m e e e e e e e,
*# Site Area
DESIGEN NASHYD Area (ha)= 48.10 Curve Number (CN) =60.00
0l:siteR DT= 5.00 Ia {mm) = 4.670 # of Linear Resg.{(N)= 3.00
—————————————————————— U.H. Tp(hrs)= 1.0790
Unit Hyd QOpeak (cms)= 1.717
PEAX FLOW {ems) = 1.005 (i)
TIME TO PEAK {hrs)= 2.333
RUNOFF VOLUME {mm) = 18.992
TOTAL RAINFATLL (mm) = 71.665°
RUNOFF COEFFICIENT - . 265
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY .
00 00T 3 - e o oo e e e e
DESIGN STANDHYD Area {(ha)= 18.990
02:8itelU DT= 2.00 Total Imp(%)= 25.00  Dir. Conn. (%)= - B.00
. IMPERVIQOUS PERVIOUS (i)
Surface Area (ha)= 4.97 14 .92
Dep. Storage {mm) = 1.587 6.20
Average Slope (%)= .50 .50
Length {m) = 801.21 . 70.00
Mannings n @ .013 .250
Max.eff.Inten. {(mm/hr)= 178,56 31.93
over (min} 8.00 32.00
Storage Coeff. (min)= 8.69 (ii} 32.32 (ii)
Unit Hyd. Tpeak (min)= 8.00 32.00
Unit Hyd. peak (cms)= .13 ' .04
FOOTALE
PEAK FLOW (cms)= .53 72 .875 (4ii)
TIME TO PERK (hrs)= 1.07 1.583 1.500
RUNOFF VOLUME {mm) = 70.09 21 .68 25.583
TOTAY, RAINFALL (mm) = 71.66 71.66 7L.665
RUNCEFF COEFFICIENT = .88 .30 .357
{i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = £0.0 Ia = Dep. Stcorags (Above)
(1i) TIME STEP {DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAX FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

Stantas Ccnsﬁlting LEd. 604
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J0391> 001:0014

(m2/8)
.029
L0932
.180
.291

Le22
L5713
.739
.923
1.123
1.339

.569

.814

.073

.345

.631

.930

.241

WWwhoNMNDDE P

3.901

382> mrmemmmeemme .
393> | ADD HYD (site ) | ID: NuYD AREA QPEAK  TPEAK R.V. DWF
J0394> mmmm e A {ha) {cms) {(hrs) {mm) (cms)
30355 IDLl Ql:siteR 4£8.10 1.005 2.33 18.99 000
396> +ID2 02:8iteU” 1%.90 .875 1.50 25.55 000
397> ======2======."'._‘========2========='.'_.'======m==="_"==========
JO35B> SUM 03:site 68.0¢0 1.558 1.80 20,91 000
10399
400> NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| 401> » :
J O 0 = e e e e
J0403> O0L 00 S o m o e e e e
404> —mwmm e
© 405> ROUTE CHANNEL Routing time step (min) = 2.00
10406> ~IN> 03:site Number of SEGMENTS = 1
10407 > QUT< 04:rtsitl Slopes (%), CHANNEL= .50 FLCODPLAIN= .50
208> ;- LENGTH = 1400,00 {m}
209>
0410> e ————— DATA FOR SECTION ( 1.0} —-=-==- >
0413 Distance Elevation Manning
412> .00 2.00 .0350 Main Channel-
413> £.00 .00 .0350 Main Channel
0414 12.00 2.00 L0350 Main Channel
0415 .
416> B T T T T e e e e e e — e — e TRAVEL TIME TABLE wv--cccrmmcmmmc e ccmmmm e e >
417> DEETH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME ’
0418> . () . {m} {cu.m.) {cu.m.)” (cms) (m/g) (min}
0419 105 .105 +465E+02 _350E+00 L0009 - 274 85,17
120> L2171 .211 .186E+03 _2B0E+01 . 058 .435 53.65
121> .31¢6 .316  .419E+03 .545E+01 170 570 40.95
0422> 421 421 L745E403 L224E+02 .387 .690 33.80
0423> .526 .526 L116E+04 LA3TER02 .666 L8021 29.13
124 .632 .632 .168E+04 ,756E+02 1.083 L9905 25.7¢8
125> L737 .737 .228E+04 . 1L20E+4+03 1.633 1.003 23.28
0426 .B42 .842 .298E+04 .178E4+03 2.331 - 1.086 21.29
0427=> .547 .947 .377E+04 .255%E+03 3.192 1.185 19.68
128> 1.053 1.053 .465E+04 ,350E+03 4,227 1.272 18.35
129> 1.158 1.158 .5638+04 .466E+03 5.4580 1.358 17.22
V430> 1.263 L.263 .670E+04 .605E+03 6.874 1.436 16.25
431> 1.368 1L.368 .786E+04 _769E+03 8.509 1.5158 15.40
132> i.474 1.474 .912E+04 .960E+03 10.368 1.591 14,66
i33> 1.579 1.579 L105E+05 .11B8E+04 12.463 1.666 14.00
434> 1.684 l.684 1198405 .143E+04 14 .803 1.740 13.41
J435> 1.788 1.789 .134E+05 .172E+04 17.400 1.811 12.88
136> 1.895 1.895 .151E+05 .204E+04 20.265 l1.882 12.40
37> 2.000 2.000 .1L68E+05 .240E+04 23.408 1.951 11.9¢6
438>

J438> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
40> S-VOLUME= Volume that can be stored in channel at specified ELEVATION.

4] >
dkd2
3443
T idds .

145 INFLOW :-ID= 3:site
1L &> QUIFLOW: ID= &:rtgitl
iLLT s
T 48>

439>
50> 001:G018
JABLly - mm e
152 ROUTE CHANNEL

53> IN> 04:rtsitl
~sB4> | OUT< 05:rtsit2

Y4555 mmam e mee s

<-~-- hydrograph ----»

AREA QPEAK TPEAK R.V.

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

68,00 1.558 1.80 20.912

68.00 1,442 2,33 29,822
Routing time step (min) = 2.00

Number of SEGMENTS

Slopes (%), CHANNEL= .38

LENGTH

1

475.00

{m)

<-pipe / channel->
MAX DEPTH MAX VEL

(m)
.723
L7080

FLOODPLAIN= .36

(m/s)
L9838
L9685

ntea¢ Consulting Led. 604
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00456

00457 R DATA FOR SECTION ( L.0}) ~rmman >

00458 Distance Elevation Manning

00459 .00 2.00 . 0350 Main Channel

00460 €.00 .00 0350 Main Channel

00461 9.00 .00 0350 Main Channel

00462> 15,00 2,00 0350 Main Channel

00463

00464 e ke TRAVEL TIME TABLE =-me-sscommmmmme e >
00465 DEPTH ELEV X-VOLUME S-VOLUME FLOW RATE VELOCITY TRAV.TIME D x Vv
00466 (m) (m) (cu.m.) (cu.m.) {cms) {m/s) - {min) {m2/s)
00467 L1058 .105 ,166E+03 .B1lCE+QL .125 . 357 22.15 .038
00468> 211 L2111  .363E+03 .224B+02 .412 539 14 .68 .114
00469 .316 .316 .592E+03 .547BE+02 .B47 .679 11.65 .215
0C470> 421 421  .B53E+03 .105E+03 1.431 L7189 9.93 .336
00471> .52¢ .526 .114E+04 L176E4+03 2.171 .901 8.7%9 474
00472 .632 .632 .147E+04 L271E403 3.075 .995 7.%26 .628
00473 > 737 L737  .182E+04 .393E+03 4.153 1.082 7.32 797
00474> .B42 .842 L221E+04 .544E+03 5.414 1.163 6.81 .980
00475 .947 .947 .263E+04 LT2BE+03 6.866 1.241 6,38 1,175
00476 1.083 1.053 _[308E+04 .94BE+03 8.519 1.314 6.02 - .1,383
00477 > 1.1i58 1.158 ,356FE+04 .121E+04 10,382 1.385 5.72 1.604
00478> 1.263 1.263 LA0TE+D4 .15CE+04 12.463 1.453 5.45 1.836
00479 1.368 1.368 .462E+04 .1858+04 14,772 1.518 5.21 2,079
00480> 1.474 1.474 .519E+(G4 .224E+04 17.317 1.583 5.00 2.334
00481> 1.579 1.579 .580E+04 .268E+04 20.107 1.648 4.81 2,599
00482> 1.684 1l.684 .6448+04 .317B4+04 23.149 1.707 4.64 2.875
00483 1.78¢9 1.789 ".711EB+04 . J372E4+04% 26,453 1.768 4.48 '3.161
00484> 1.895 1.895 LT82E4+04 LAZ3E+04* 30.026 1.825 4,34 - 3.458
00485 2.000 2.000 .B855E+04 .5Q00E+4+04* 33.877 1.882 4,21 3.764
00486 .

00487> X-VOLUME= Total X-Section volume over given CHANNEL LENGTH at specified DEPTH.
00488> B-VOLUME= Volume that can be stored im channel at specified BELEVATION, ’
00489> (*) Actual value may be less due to limited CHANNEL LENGTH for given SLOFE.
GC490>

00491 =---- hydrograph ~---> <-pipe / channel->
00492 AREL QPEAXK TEEAK RV, MAX DEPTH MAX VEL
00493 {ha) {cms) (hrsy -  {mm) {m} (m/=)
00494 INFLOW : ID= 4:rtsitl 68.00 1.442 2.33 20.912 423 .798
00495> QUTFLOW: ID= S5:rtait2 68.Q0 1.428 2.47 20,912 .419 .754
00496>

00497

D0A OBy mm v m oo e e e e e e
00480 O0d 00T = o o e e e e e ————— e e
00500 —=rmrmmme e oo

00501> SAVE HYD AREA {ha)= 68.000

00502> ID=05 (rtsit2} QPEAK (oms) = 1.428 (1)

00503> DT= 2.00 PCYC= 1 TPEAK (hrs)= 2.467

00504> we-mmmr e VOLUME {mm) = 20.912

00505 Filename: W:\active\60400144\design\analysis\SWMAPR~1\H—rtsit2.001

00506>  Comments: Post Site Flows '

00507 _

J0508> (1) PERX FLOW LDCE3 1JT INCLUDE BASEFLOW IF ANY.

00505 TIME FLOW TIME FLOW TIME FLOW TIME FLOW TIME FLOW
00810> hrs cms hrs cms hrs cms hrs cms hrs cms
00511 .0C .00¢ 3.87 .843 7.73 .034 11.60 L0002 15.47 . 000
20512> .03 .00C 2.99 L822 7.77 032 11,83 SO0 L5.50 .CoC
J0513> W07 000 3.93 L8073 7.80 .032 11.67 .Q02 15.83 .000
20514 .10 .000 3.97 LT8O 7.83 031 11.70- L0082 15,87 L0060
Jos51lEs .13 .000 4_.00 L7581 7.87 .030 11,73 002 15,60 .00
J0Ble= .17 .000 4,03 .743 7.90 .030 11.77 002 15.63 L0090
J0517> .20 .000 4,07 L7125 7.93 .029 1L.80 . 002 15.67 .000
10818 .23 .000 4,10 .787 7.97 .028 11.83 .002 15.7C .000
30519 .27 000 4,13 L6580 B.0O . 027 11.87 002 15,73 .000
J0520> .30 000 4,17 .674 8.03 L0279 11.90 D02 15.77 .000
jtantec Comsulting Ltd., 604 Page
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0Nos521>

1522

1523
60524
10525
[ )526>

1527
00528>
00529
© )530>
P 1531
00532>
0N533=
{ 1534>
! 1538x
10536
10537
© 15385
- 539x
10540
10541

542>

i

B43>.

J0544>
J0545
546>
547>
)0548>

105495

550>
551>
0552
10553 >
554>
555>
0556
0557
558>
4559>
10560>
0561
562>
563>
‘0584
0585
" BE6>
567>
u568>
Q569>
570>
571>
U572
0573>
574>
575>
uE76>
05%7>
578>
579>
w580
0581
582>
583>
v584>
0585>

.33
.37
40
.43
47
.50
.53
.57
.60
.63
.67
.70
.73
L7
.80
.83

.87

.90
.93
.97

1.00
1.03
1.07
1.10

1.13

1.17

1.20

1.23

1.27

1.30

1.33

1.37

1.40

1.43

1.47

1.50

1.53

1.57

1.60

1.63

1.67

1.70

1.73

1.77

1.80

1.83

1.87

1.90

1.93

1.97

2.00

2.03

2.07

2.10

-8
[}
[F%]

B B A B R D) B B R B
;bbbnhb)tﬂtﬂl\)h)[\‘:l-—‘
LW O WO W

+

. 657
. 642
.626
L6111
. 598
581
.566
.B552
.538
524
.510
497
. 484
.470
.455
.440
427
414
.401
.386
.373
361
.350
.339
.328
. 319
.310
.301
.292
.284
.276
L2689
.262
. 255
.248
242
.235
.228
223
.218
.212
207
201
.198
191
.186
.181
178
172
.167
L1ED
.158
.154
149
.145
.40
L1337
.133
L1z
L3125
.122
L2118
L1115

L1129

102

8.07
8.10
B.13
8.17
8.20
8.23
8.27
8.30
8.33
8.37
8.40
£8.43
B.47
8.50
8.53
8.57
8.60
8.63
8.67
8.70
8.73
8.77
8.80
8.83
8.87
8.90
g.83
g8.97
g.00
9.03
9.07
5.10
9.13
9.17
9.20
9.23
9.27
9.30
9.33
9.37
9.40
9.43
9.47
9.50
9.53
5.57
9.60
9.63
9.67
9.70
9.73
9.77
5.80
9.83
9.87
9.90
9.93
9.97
10.00
10.03
10.07
10.10
10.13
10.17
10.2¢

.026
.025
.025
.024
.023
.023
.022
.022
.021
.021
.020
.020
.019
.019
.018
.ol8
.017
.017
.017
.016
.016
.015
.015
.015
.014
.012
.014
.013
. 013
.013
.012
.012
.012
.011
.011
. 011
.011.
.010
.010
.010
.010
.009
.009
.008
.009
.009
.008
.008
.008
.008
.008
.007
.007
.007
.007
007
.007
.008
308
.026
.006
.008
.006
.006
.005

11.93
13.97
12.00
12.03
12.07
12.10
12.13
12.17
12.20
12.23
12.27
12.30
12.33
12.37
12.40
12.43
12.47
12.50
12.53
12.57
12,60
12.63

12.67

12.70
12,73
12.77
12.80
12.83
12.87
12.90
i2.83
12.87
13.00
13.03
13.07
13.1¢0
13.13
13.17
13.20
13.23
13,27
13.30
13.33
13.37
13.40
13.43
13.47
13.5¢
13.53

13.57

13.8%
13.63
13.67
13.70
13.73
13.77
13.80
13.83
132.87%
13.50
13.93
13.97
14.00
14.03
14.07

.002]

.002
.002
.002
.001
.00l
.00l
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
001
.001
.001
.001
.001
.001
.001
.00
.000
.000
.000
.000
L0073
. 000
.000
.000
.000
,000
.000
.000
.000
.000

15.80
15.83
15.87
15.90
15.93
15.87
1l6.00
16.03
16.07
16.10
16.13
16.17
15.20
16.23
1s.27
15.30
16.33

16.37

16,40
16.43
16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
16.77
16.80

" 16.83

16.87
16.90
16.93
16.97
17.00
17.03
17.07
17.10
17.13
17.17
17.20
17.23
17.27
17.30
17.33
17.37
17.40
17,43
17,47
17.50
17.853
17.57
17.60
17.83
17.87
17.70
17.73
17.77
17.80
17.83
17.87
17.90
17.93

.000
.000
.000
.000
.000
.000
.000
.000
. 000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
L.000
.000
.000
.000
.000
.000
. 000
000
.000
.00
.00¢

©.000

.000
L300
. 000
.000
.000
.000
.000
.000
000
.000
.000
.000
.000
.000
.000
.000
-000.
-0C0
.000
-GGo
-0G60
.000
.000
.0o0
.000
.000
.000
.000
.000
.000
.000
.000

wmtec Consuléing Litd. 604
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00588
00587
00588
00589
00550
005%1>
00592~
00593>
00594
005395
00528
00597>
00598
00539>
00600
00601
00602
00603
00604
00605>
00608>
00607

00608>
00609

00610
00611
00612>
00613>
006ld>
00615>
00616
00617>
00618>
00619>
00620>
00621
006225
00623>
00624>
00625>
00626>
00627
00628
00629>
00630>
00631
00632>
00633>
00634>
00635>
¢0636>
00637>
00638
00638
006490
00641
00642>
CCELS>
00644
00645>
00646
00647
00648>

00649= .

00&50>

Filename: W:\active\60400144\design\analysis\SWMAPR~1\H-sumpst.001
Comments: Overall Postdev Hydrograph

(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY. .
TIME FLOW | TIME FLOW | TIME FLOW | TIME FLOW | TIME

;000
L000
L000
,000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000°
L000
L000
.000
.000
.000
.000
.000

2.50 1,427 6.37 L1068 10.23 .005)  14.10 .000)  17.97
2.53  1.424 6.40 .103}  10.27 .005] 14.13 .000] 18.00
2.57  1.421 6.43 .100| 10.30 L005| 14.17 .000{ 18.03
2.60 1.418 6.47 .097| 10.33 .008] 14.20 .000| 18.07
2.63 +1.410 §.50 .095]  10.37 L005{ 14.23 .000| 18.10
2.67 1.403 6.53 .092] 10.40 L008)  14.27 .000| 18.13
2.70  1.395 €.57 .090] 10.43 .005] 14.30 .000| 18.17
2.73  1.386 6.60 .087] 10.47 L0085 14.33 .000| 18.20
2.77  1.377 6.63 .085] 10.50 .004| 14.37 .000| 18.23
2.80  1.387 6.67 .082] 10.s3 .004| 14.40 .000| 18.27.
2.83  1.357 6.70 .080f 10.57 .004] 14.43 .000] 18.30
2.87 1.346 6.73 .078! 10.60 .004| 14.a47 .000] 18.33
2.90 1.334 6.77 L0761 10.63 .004| 14.50 .000| 18.37
2.93 1.323 §.80 .074| 10.67 .004| 14.853 .000] 18.40
2.97 1.310f . 6.83 .072] 10.70 . .004] 14.57 .000] 18.43
3.00 1,298 §.87 L0706 10.73 .004] 14.60 .000| 18.47
3,03 1.285 6.90 .068] 10.77 .004| 14.63 .000| 18.50
3.07 1.271 6.93 .066) 10.80 .004| 14.87 L000| 18.33
3.10  1.258 6.97 .064| 10.8B3 .04} 14.70 .000( 18.87
3.13  1.243 7.00 .062) 10.87 L0033 14.73 L000| 18.60
3.17 1.228 7.03 .060| 10.90 L0003 14.77 L0000} 18.63
3.20 1.213 7.07 .058| 10.93 .003| 14.80 .oocl  1B.87
3.23  1.197 7.2.0 .057] 10.87 . .003| 14.83 .000] 18.70
3,27  1.180 7.13 .055] 11,00 .003| 14.87 .000] 18.73
3.30 1.164 7.17 .054| 11.03. ,003]| 14.90 - ,000] 18B.77
3.33 1,147 7.20 .052]  11.07 .003] 14.93 .000] 18.80
3.37 1.130 7.23 - .051} 11.10 .003] 14.97 .000| 18.83
3.40 1.112 7.27 L0459 11,13 .003| 15,00 .000| 18.87
3.43 1.094 7.30 .048| 11.17 .003] 15.03 .000| 18.90
3.47 1.076 7.33 .047| 11.20 .003}) 15.07 .000| 18.93
3.50 1.058 7.37 .045| 11.23 .003| 15.10 .000| 18.97
3.53 1,039 7.40 .044| 11.27 .003| 1s5.13 .000] 19.00
3.57 1,021 7.43  .043] 11.30 .003| 1i5.17 - .000| 19.03
3.60 1.002 7.47 .042] 11.33 . .002|  is.z0 .000| 19.07
3.63 .984 7.50 .041|  11.37 L0021 15.23 L0004 19.10
3.67 .955 7.53 .039| 11.40 .002] 15.27 .000] 19.13
3.70 .947 7.57 .038| 11.43 .002] 1s.30 .000| 1s8.17
3.73 .928 7.60 L037]  11.47 .002] 15.33 .000 .
3.77 .908 7.63 .036| 11.50 .002| 15.37 .000
3.80 .886 7.67 .035| 11.53 .002) 15.40 .000
3.83 . 864 7.70 .035%| - 1.57 .002]| 15.43 .00
Q0L 0B mmmm o m e e e e e S
| ADD HYD (sumpst) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
——————————————————— (ha} {cms) (hrs) (mm)} {cms)}
IDL 09:extpre  221.80 3.661 2,75 18.99 .000
+ID2 05:rtsit2 68.00 - 1.428 2.47 20.91 .000
SUM 08:sumpst 289.80 5.055 2.67 19.44 000
MNOTZ: PERX FLOWS DO NOT INCLUDE RASEFLOWS IF ANT.
0010009~ m o o e e e e
SAVE HVD | A9FR (ha)= 285.800
ib=08 (sumpst) | QFERZ {cms) = £.053 (i)
DT= 2.00 PCYC= 1 | TPEAK (hrs)= 2.6867
------------------- VOLUME (mm)=  19.442

Stantec Consulting Lid. 604
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00851> hrs cms hrs cms hrs oms hrs cms hrs cms
i 652> .00 L0480 3.8B7 3.609 7.73 .151 11.60 .00z 15.47 .000
! 653> .03 .000 3.50 3.544 7.7 .147 11.63 .002 15.50 .000
D0654> .07 .000 3.93 3.478 7.80 .142 11.67 .062 15.53 .000
J0655> .10 .000 3.87 3.412| 7.83 138 11.70 .002 15.57 .000
i 656> .13 .G00 4.00 3.348 7.87 .133 11.73 .¢o02 15.60 .000
. 657> .17 .00¢0 4.03 3.284 7.90 .129 1L.77 .¢02 15.63 .000
J0658> .20 .000 4,07 3.221 7.93 .125 1i.80 .002 15.67 - .0boo
20658> .23 .000 4.10 3.158 7.97 121 11.83 .¢oz2 15.70 -0040
[ 660> .27 -000 4.13 3.09¢6 8.00 L1117 11.87 .002 15.73 .000
{ 661» -30 .000 4.17 3.035 8.03 .114 1%.90 .402 15.77 .000
10662 .33 .000 4.20 2.874 8.07 .110 11.83 .002 15.80 .000
J0663> .37 .Q00 4,23 2.913 8.10 .107 11.97 .002 15.83 .000
! 664> .40 .000 4.27 2.853 g8.13 .103 12.00 .002 15.87 .000
I 665> -43 .000 4.30 2.794 8.17 .100 12.03 .002 15:90 .000
J0666> .47 .000 4:33 2.735 8.20 .087 12.07 .001 15.93 .000
10667 .50 ..000 4.37 2.677 8.23 .0384 12.10 .001 15.97 . 000
668> .53 .00 4.40 2.618 8.27 .081 12.13 .00l 15.00 .000
665> - .57 .001 4.43 2.561 8.30 .088 12,17 .001 16,03 .000
10670 .60 001 4.47 - 2.504 B8.33 .08B5 12.20 .001 16.07 -000
671> .63 -002 4.50 2.448 8,37 .083 12,23 .001 16.10 .000
672> .67 .g0z2 4,53 2.393 8.40 . 08B0 12.27 001 16.13 .00e
673> .70 .003 4.57 2.339 8.43 .078 12.30 .001 16.17 .000
10674 > .73 . 005 4.60 2.285 8.47 075 12.33 .001 16.20 . 006
'0675> .77 .GO07 4.63 2.231 8.50 .073 12.37 .001 16.23 .000
676> .80 .010 4.67 2.176 8.53 071 12.40 .001 16.27 .000
877> .83 .013 -.4.70 2.123 8.57 .0c8 12,43 001 16.30 .000Q
0678> .87 .024 -4.,73 2.071 8.60 .066 12.47 001 16.33 . 000
0679> -90 .036 4.77 2.020 §.63 .064 12.50 .001 16.37 .000
- 380> .93 .060 4.80 1.9869 E.&7 L0632 12.83 .001 16.40 .000
581> .97 .097 - 4.83 1.918 8.70 .060 12.57 001 16.43 -.000
0682> 1.00 .135 '4.87 1.869 8.73 .058 12.60 .001 16.47 .00
0683> 1.03 .203 4.90 1.821 8.77 -05¢6 12.63 . 001 16.50 .G00
5845 1.07 .274 4.83  1.774 8.80 .055F 12,67 .001| 16.53 .000
585> 1L.10 -360 4.97 1.729 8.83 .053 12.70 . 001 16.57 .000
UeB6&> L.13 460 5.00 1.685 8.87 .051 12.73 001 " 16.60 L0007
0687 1.17 .563 5.03 l.642 8.90 . 050 12,77 .001 16.63 .000
""" 388> 1.20 .687 '5.07 1.600 8.93 . 048 12.80 .001 16.87 .000
389> 1.23 .81l6 5.10 L.559 8.97 .046 12.83 .001 16.70 .000
G690 1.27 .955 5.13 1.519 5.00 .044 12.87 001 i6.73" .000
0691> 1.30 J.102 5.17 1.479 9.03 . 043 12,50 001 16,77 -000
382> 1.33 1.254 5.20 . 1.441 .07 .041 12.83 .00 16.80 000
393> 1.37 1.416 5.23 1.404 2.10 .039 12.97 002 16.83 . 000
U694 1.40 1.587 5.27 1.368 9.13 .038 13.00 -001 16.87 . 000
0695> 1.43 1.762 5.30 1.332 9.17 .037 13.03 .001 16.90 .000
396> 1.47 1.834 5.33 1.297 9.20 .035 13.07 .001 16.93 .000
597> 1.50 2.105 5.37 1.263 2.23 .034 13,10 .001 16.927 .000
vé98> 1.53 2.275 5.40 1.230 9.27 .033 13.13 .001 17.¢0 -00¢C
0699> 1.57 2.442 5.43 i.198 92.30 .032 13,17 .001 17.03 -0G0
700> 1.80 2.608 5.47 1.166 £.33 .031 13.20 .001 17.97 .000
701> 1.83 2,773 £.590 1,135 .37 L.030 13.23 00 17.10 . 000
wl02:> 1.87 2,527 B.53 1.105 $.490 .0z29 13.27 .G0L 17.13 .0G0
Q703> L.7%0 3.090 5.57 1.076 9.43 .028 13.30 L0011 17.17 .000
“704> .73 3.237 5.60 1.047)" 9.4% .026 13.33 002 17.20 .000
705> .77 3.379 5.63 l.01¢ 9.50 .025 13.37 .00l 17.23 .000
w108 1.80 3.814 5.87 .99¢ .53 024 13.47 .00 17.27 L0080
Q70T -~ i, 5.6%5 Z.id 564 >.57 . 022 13.43 .G01 17.30 .000
“708> 1.87 3.77¢C 5.73 .937 9,60 .021 13.47 001 17.33 .000
702 - 1.82 2.83¢ .77 .512 ;.83 .020 13.532 L0ga 17.37 .000
“ /iG> 1.33 4.003 .80 .887 5.67 .019 13.53 001 17.40 000
3711 1.97 4.108 5.83 .862 8.70 .018 13.87 .00 17,43 L0G0
"712> 2.00 4.211 £.87 .838 2.73 .08 13.60 .001 17.47 L000
713> 2.03 4,302 5.90 .814 2.77 .017 13.863 .000 17.50 . 000
~7l4> 2.07 4.3391 5.93 791 $.80 .01s8 13.67 .000 17.53 .000
715> 2.10 4.472 5.87 . 769 9.83 .01s 13.70 .000 17.57 -Go0

néece Consulsing Led. 604
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00716
00717
00718>
00719
00720
00721>
00722>
00723
00724
00725>
00726>
00727>
00728
00729
0G73G>
00731>
00732>
00733
0G734>
00735>
00736>
00737>
00738>
00739>
00740>
00741>
00742>
00743>

00744>

00745%
G0746>
00747>
00748
00749=
00750
00751
00752=>

00753> .

00754>
00755
00756>
00757>
00758>
00758>
00760
00761
00762
00763
0764
00765>
00766>
00767
00753>
00789
00770=
00771>
00772>
Q0773
00774=
Q0775>
00778>
00777>
00778>

.546 6.00 . 747 9.87 .015 13.73 000 17.60 . 000

2.13 4

2.17 4.618 6.03 .725 2.90 -014 13.77 .000 17.63 000
2.20 4.678 6.07 .704 9.93 .014 13.80 .000 17.67 000
2.23 4.736 6.10 .684 9.97 -013 13.83 .00 17.70 -000
2.27 £.787 6.13 .664 10.00 .013 13.87 .000 17.73 . 000
Z.30 4.833 6.17 . 645 10.03 .012 13.90 .000 17.77 .000
2.33 4.878 6.20 .626 10.07 .012 13.83 .000 17.80 .000
2.37 4,913 6.23 .608 10.10 .011 13.97 .Qo0 17.83 .000
2.40 4,945 6.27 .591 10.13 011 14.00 .000 17.87 .000
2.43 £.,973 6.30 .574 10.17 .010 14.03 .000 17.90 . -000
2,47 4,996 6.33 .557 10.2¢ .010 14.07 .000 17.93 .000
2.50 5,017 6.37 -541 10.23 -010 l4.10 .000 17.97 .000
2.53 5.030 6.40 .525 10.27 .009}  14.213 .0¢0 18.00 .000
2.57 5.042 6.43 .509 10.30 -009 14.17 .000 18.03 .000
2.60 5.050 6.47 .494 10.33 .008% 14.20 . 000 18.07 . 000
2.63 5.054 .50 479 10.37 .008 14.23 .000 lg.10 .000
2.867 5.055] - 6.53 .465 10.40 . 008 14 .27 .000]- 18.13 .000
2.70 5.051 6.57 .452 10.43 . 008 i4.30 .000 18.17 .000
2.73 5.048 6.60 .438 10.47 -007 i4.33 . 000 18.20 .000
- 2.77 5.037 6.63 .425 10.50 -007 i4.37 .Q00 18.23 .000
2.80 5.025 6.67 412 10.53 .007 i4.40 .a00 18.27 .000
Z2.83 5.013 6.70 .400 10.57 . .007 i4.43 .Qo0 18.30 .000
2.87 4.9895 6.73 .388 10.60 -008 14.47 .C00 18.33 -000
2,580 4.3977 6.77 .376 10.63 .006 14,50 .000 18.37 .000
2,83 4.956 6.80 .365 10.867 . 006 14.53 .000 18.40 . 000
2.97 4.932 6.83 .353 10.70 .006 14.57 .000 18.43 . 000
3.00 4.909 6.87 .343 10.73 .005 14,60 .000 18.47 .000
3.03 4,881 " 6.90 .332 10.77 .005 14.63 .000 18.50 .000
3.07 4.852 6.93 . .322 10.80 .005 14.67 .000 18.53 .000
3.10 4.821 6.97 .312 l0.83 .005 14.70 .000 18.57 -000
3.13 4.787] 7.60 .302 10.87 .005 14.73 .C00 18.60 -000
3.17 4.752 7.03 .293 l10.8¢0 .004 14.77 .0oo 18.63 .C00
3.20 4£.712 7.07 284 10.93 .004 14.80 - .000 18.67 . 000
3.23 4.671 7.10 .275 16.97 .004 14.83 .000 18.70 ° .000
3.27 4.629 7.13 .267 11.00 .004 14.87 .000 18.73 .000
3.30 4.584 7.17 .259 11.03 . 004 14.90 .000| - 18.77 .000
3.33 4.538 7.20 .251 11.07 .004 l4.93 .000 18.80- .000
3.37 4.489 - 7.23 - 243 ii.lo0 .004 14.97 .Q00 18.83 000
3.40 4.439 7.27 .235 1i.13 .003 15.00 .000 18.87 . 000
1.43 4.388 7.30 .228 131.17 .003 15,03 . 000 18.90 -0ca
3.47 4.334 7.33 .221 11.20 .003 15.07 .000 18,83 - 000"
3.50 4.28¢ 7.37 .214 11.23 . 003 15.10 .000 18.97 . 000
3.53 4.224 7.40 .208 11.27 . 003 15.13 .000} -19.00 -000
3.57 4.187 7.43 201 11.30 .003 15,17 .000 19.03 .000
3.60 4,105 7.47 .185 11,33 003 15.20 .000 19.07 -000
3.63 4.050( - 7.50 .188% 1r1.37 .003 15.23 .000 19.10 .000
3.67 3.991 7.53 .183 11.40 .003 15.27 .000 19.13 . 000
3.70 3.830 7.57 177 11.43 . 002 15.30 . 000 19,17 .000
3.73 2.869 7.60 .172 11.47 .002 15,33 Q00

3.77 3.806 7.63 1646 11.50 .002 15.37 L0000

3.80 3.740 7.67 - .1l81 11.53 .00z 15.40 .000

3.83 3.875 7.70 .158 11.587 .002 15.43° MY

B0t 0020 e o e e
FINISH
HR R R R R R Rk ke kA R R R R R AR A R R R R R IR AR AR R R TR RS TR hde Rk bk b e oo ok b ok ok e ot ok ok e o ek e
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Rational Method Ditch and Culvert
- Design Sheets



Street t

Sreet No. 1
iEasement(t.ots 35,36)

Street No. 1/2

Sreet No. 3/2
Easement{Lots 45,46)
|Zasement(Lots 55,54)
Easement{Off-Site)
Easement{Off-Site)

Easement(Lot 25)
Easement{Off-Site)
Easement{Off-Site}

Easement{Lots27,28}

Street No. 1
Street No. 2

SUBDMVISION:

Emerald Links

REVISION DATE:

DATE:

DESIGNED BY:

CHECKED BY:

CATIO

G2

To

<Bgoxd

To

cH=

To

op 3

A1)
B(7.6)
D(8.9,10)

G(12,15)

E(2)
G(3.14,16)
D{13,17,18,19,20,21)
K2(22,23,24,25,26)
VT
W(43)

L{4)
T(28,29)
U(34)
V(41,42)

N{5,30)
T (31, 82, 33)

P(35,36)
R(38,37)
U(11,39,40)

March 19,2005

February 6, 2003

-MAF PP

2.10

120.00
8.400
9.070
2.980
1.490
2.580

14.760
1.000
1.430
3.560

4.000
0.500

"2.500
2.000
6.750

0.21
0.29
0.36

0.33

0.22
0.26
0.31

0.24
¢.20

.21
082
0.22
0.22

0.25
0.51

0.30
0.35
0.29

FILE NUMBER:

73.80
79.30
82.20

210

120.00
130.50
139.57
224.73
226,22
265,19

14.700
15.70
21.63
36.38

4.000
4.60

2.500
4.50
11.25

“STORM
DESIGN SHEET

{City of Ottawa)

604-90144

16.52 15.52 144.54
1.581 17.080 145.91 16.90
1.035 18.115 16217  16.33

0.68 0.68 20.00 74.32

26,40 2640  154.19

2450 29235 15719 1590
2.812 32047 16404 1535
1.006 51168 16688 15.15
0.358 51525  160.97  14.91
0.518  81.48%0 17343  14.66

3.09 3.09 104.26

0.620 3701 111.80 20,98 .

0315 5.269 115,36 2046
0.770 9.446 130,37 1853

0.99 0.58 63.04
0.255 1.247 65.48 32.03

0.75 0.75 2000
0.700 . 1450 2404  66.03
1958 3408 2620 6236

DESIGN PARAMETERS

1of1

DESIGN STORM 1 in & Years(Ditches)
f=al{tc+Db)°
a= 1279.9 MANNING'S n = 0.035
b= 7.38 TIME OF ENTRY varies

0.860

min 20

0.85
0.61

0.66

0.85
0.69
1.20
0.91
0.75

0.46
047
0.44

0.85

0.64
0.77

1.37
6.26

6.34

3.00
6.85
2.65
3.28
3.48

7.54
3.66
15.00

244

4.04
2.16

DitghCulveriSheet MAF_Mar19-05.xis




Sreel No. 1
Easement(Lots 35,36)

Street No. 12

Sreet No. 3/2
Easement{Lots 45,46)
zasement{Lots 55,54)
Easement{Cff-Site)
Easement{Off-Site)

Easement(Lot 25}
Easement{Off-Site}
Easement{Off-Site)

Easement{Lots27,28)

Street No, 1
Street No. 2

SUBDIVISION:

Emerald Links

REVISICN DATE:

DATE:

DESIGNED BY:

Te
M

To

» o

CECKED BY:

Al1}
B{7.6)
D(8.9,10)

G(12,15)

E(2)
G(3,14,16)
D(13,17,18,19,20,21)
K2{22,23,24,25,26)
V(27)

W(43)

L{4)
T(28,28)
U(34)
V(41.42)

M(5,30)
T (31, 32, 33)

P(35,36)
R(38,37)
U(11,39,40)

March 18,2005
February 8, 2003

MAF

5.40
2,80

2.10
120.60
8:40
9.07
2.96
1.49
2.58

14.70
1.00

3.50

2.50

8.75

0.29
0.36

0.33

0.22

0.26

0.31
0.34
.24
0.20

0.21
0.62
0.22
0.25
0.51

0.30
0.35
0.29

FILE NUMBER:

79.30
82.20

210

120.00
130.50
135.57
424.73
226.22
260.69

14.700
15.70
21.63
31.88

4.000
4.50

7.000
9.00
6.75

STORW,

DESIGN SHEET
(Gity of Ottawa)

604-001d4

1.561 17.080 145.86  19.52
1.036 i8.115 15214  18.86

0.68 0.68 - 2000 85.88

26.40 256,40 154.19

2150 28.235 157.67  18.37
2.812 32.047 163.71 17,76
1.006 51.168 166.51 17.51
0.358 51.526 169.67  17.24
0.518 61.490 17298  i8.87

3.09 3.09 104.25

0.620 3.707 112.08 24,18
0.315 5.269 11650  23.80
0.770 9.446 12078 2148

0.99 0.99 83.04
0.2585 1.247 65.55 36.96

0.75 0.75 20.00
0.700 1.450 23.90 76.58

- 1.958 3.408 2597 72,48

DES!GN PARAMETERS
DESIGN STORM 1in 10 Years(Ditches)
I =al{tc +b)°
as 1468,3 MANNING'S n= C.035
b= 729 TIME OF ENTRY varies min 20

0.859

1of4

0.88
0.69

.98
c.71
1.148
0.05
0.78

0.45
0,49
0.47

0.53

0.66
0.80

1.32
6.28

&1

2.88
6.64
2.81
3.18
3.31

7.82
342
14.27

390
2.08

CitchCulvenShest MAF Mar19-05xds




SUBDIVISIGH: . DESIGN PARAVETERS
: STORM : METE . Outlet Confrol Caleulations: U
Emerald Links [ e
DES IGN. SHEET DESIGN STORM 11n 10 Years(Culverts) HW =Ht+TW - La§
REVISION DATE; Mazch 18,2008 {City of Otfawa) t=ai{t+b ) Manningsn= | 0.035 {Ditch TW = Tailwater elevation
DATE: October 25, 2004 a= 146¢.2. [Manoing'sn= | 0.024 [Culvert § = Slope of Culvert
DESIGNED BY: MAF FILE: 0400144 b= 7.2872 TIMEOFENTF 20 min tralt+Ke+ (19,80’ La/R"™) vizg]
CHECKED BY: c= 0.8588 See delalls af boltom of sheef
1 2 3 4 5 3 7 8 9 - 10.7 1% 12 13 14 15 16 17 18 19 20 21 22 233 23b
: DI¥L Sl : . = ; 9 [ z i : ! % L g
2 & S 2 : Hha: A ay : i : el s mis AT e o e S e AU fity] el &
Street No 1{1,6.7) B c 79.300 0.22 79.300 17.446 1745 144540 19.67 40.0 03 3 0450 1.27 7k 0,53 {2340 ! C 079 1.20 165 1.03x0.74(2) 0.50% 203116
) 157.16 : : - .
Street No 2 K K1 12.430 6.28 223830 3.9 5120 | 15744 4824 - 17.0 0.3 2 020 1.01. G163 0.28 T 0.85 308 242 1400(2)  0.50%  9sEqed
{8.9,10,13,19,20,21,22,23) . - ;
105.10 ! .
Albion Road(2) F F1 5.600 0.23 5600  1.29 1.29 10530 2543 180 0.3 3 050 1.27 i 0.20 { 032 0.28 20.0 00 0.80%  495.64
20,00 : - .
Street No 1{12) G a2 1.400 o3 1400 042 043 2165 8165 60.0 7] 3 050 0,60 ; 165 : ; 0.35 028 17.5 600 0.50%  309.02
) 157.16 : : : .
Street No 2(2,3,12,14,15,16) G H 130.500 0.23 130,500 30.02 30.02 15741  18.34 g 15.0 0.3 2 0.20 1.01 ] 6.25 i 072 242 19.0 1.395x0.94(2) 0.50%  3371.81
104.25 : : e : N
StreelNo 1{4), L M 14,700 0.21 14700 2.08 3.09 104.73 2554 19.0 0.3 2 020 0.67 S597E614 047 S o b 077 0.28 19.0 600 0.50%  394.33
€3.04 L .
Strest No 1(5,30) N o} 4000 0.25 4000 100 1.00 6345  37.90 i5.0 0.3 3 0S50 0.5 64 0.41 j _ =l 037 028 15¢ 600 0.50%,  486.05
: 2000 . : _.
Street No 1(35,36) oo P Q- | 2500 0.31 2500 078 078 2041 8478 15.0 0.3 37 050 0.80 ] 0.41 , Tl 065 0.28 175 800 0.50% 39594
. 28.45 : ; o
Strest No 2(11,37,38) R S 7.550 0.28 10050  2.11 2.89 28.71 67.70 15.0 63 3 0.50 087 PEREE 0.26 1,08 050 166 800 0.50%  B69.47
. 5 : 35 2]
20.00 i e T e : 3 ;,- . % ' ey .
Streat No 2{17,18} I J 1.500 0.34 1600 0.54 0.54 2464 7505 A2d0sdl 2000 0.3 3 050 072 BRI EA  4.64 ] U 0.40 0.28 1710 600 0.50% 22174 _
Outlet Control '
HW=Ht+TW-LaS Where;
TW = Tzilwater clevation or (d; + D)2, whichever is preater V= Velocity (mfs) : Q/A Ke=Entrance Loss coefficient : 0.9
S = Slope of Culvert n=Manning's : (0.024)CSP La=Length of Culvert(m)
Hr={1+41e ¢ (196 0" La/R™¥™ ) v¥zg] R = Hydraulic Radius ; A/Bw = Gravity : .81 (msec)
Ht=THead Loss {m) A= Area of Culvert (m2)
P = Weted Pesimeter
1of{

DichCiivenSheet_MAF_Mar19-05.45




SLIBRIVISION:

Emerald Links

REVISION DATE:

March 18,2005
DATE: February 6, 2003
DESIGNED BY: MAF

CHECKED BY:

FILE NUMBER:

STORM
DESIGN SHEET

(City of Ottawa)

604-001

To Afl) 73.99 0.23 73.90 17.07 17.07  144.54
Sreel Ne. 1 A B(7.6) 540 0.32 79.30 1717 18788 14583  18.81
Easement(Lots 35,36) c D{8,9,10) 2.80 0.39 82.20 1139 19.826 15181 18.20
Slreat No. 1/2 - G2 G(12,15) 210 0.36 2.10 0.75 0.75 2000 8284
To E(2) 12000 , 0.24 120.00 29.04 25.04 15419
Sreet No. 3/2 F2 G(3,14,18) 840 0.26 130.50 2365 32159  157.04 17.70
Easement(Lots 45,46) H 0{13,17,18,19,20,|  9.07 0.34 139.57 3093  35.251 18353 1712
Easement(L ots 55,54) D K2(22,23,24,252{ 2.96 0.37 22473 1107  56.285 16629  16.89
Easement(Qff-Sile) K2 v(27) 1.49 0.26 226.22 0393  56.678  169.40  16.63
Easement(Off-Sile) v W(43) 2.59 D.22 260.69 0570  67.638 17265  16.37
. To L{4) 14.70 0.23 14.700  3.40 340  104.26
Easement{Lot 28) M T(28,29) 1.00 0.68 15.70 0.882 4078 11196 2331
Easement{Qff-Site) T uEd) 1.43 6.24 21.83 0.346 5795 11533 2278
Easement{Off-Site) u V(41,42) 3.50 0.24 31.88 0.847  10.391  128.85  20.81
To (5,30 4.60 0.27 4.000 1.09 1.09 63.04
Easement{Lots27,28) o T(31,32,33) 0.50 0.56 4,50 0.281 1.372 6549 3563
To P(35,36)" 2.50 0.33 7.000 0.83 0.83 20.00
Street No. 4 Q R(38,37} 2.00 038 9.00 0.770 1.595 2383 7398
Street No. 2 s U(11,39,40} 8.75 0.32 6.75 2.153 3.748 2588  70.03
1ei1

DESIGN PARAMETERS

DESIGN STORM 1 in 25 Years(Ditches)
I=al(tc+hb)f®
a= 141 262 MANNING'S n= G.035
b= 7.2145 TiME OF ENTRY varies

0.8585

20

0.90
0.64

0.70

0.95
0.72
1.15
0.87
0.78

0.45
C.49
0.49

0.54

0.67
0.81

1.28
5.98

5.92

2.85
€.4%
277
310
3.26

7.70
3.37

1352

2.45

3.83
205

CitchCulvertSheel_MAF_Mar{9.08.xls




TISION:
E STO RM DESIGN PARAMETERS Qutlet Contral Calculations:
merald Links DESIGN SHEET DESIGN STORM 1in 25 Years(Culverts) BEW=Ht+TW -La8
REVISION DATE: Mareh 19,2005 {City of Ottawa) I=aft+b)° Manning'sn= | 0.035 {Ditch TW == Tailwater elevation
DATE: Ogtober 25, 2004 a= 441262 |Mamingsn= G024 |Culvert S = Slope of Culvert
DESIGNED BY: MAF FILE: 504-00144 b= 72145 - TIMEQFENTF 20 min Hr=[1+Ke+ (1960 ta/R*™ ) v¥ag)
_ CHECKED BY: c= 0.8585 See defails al botlom of shesat

11

12

13

14

tof1

Streat No 1(1,6,7) ‘ B c 79.200 0.24 79.300 18.032 18.03 144.540 1885
157.16
Street No 2 K K1 12.430 0.28 . 223,830 3.60 55.85 157.44 17.66
(8.8,10,13,18,20,21 22,23)
) 165,10
Albion Road(3) F F1 5.80C 0.25 5.600 140 140 10530 24,48
20.80
Street No 1(12) G1 G2 1400 0.34 1400 048 0.48 21.65 78,75
157.18 ]
Street No 2(2,3,12,14,15,16) G H 130.500 0.25 430,500 3263 3263 157.41 767
104.26
Street No 1(4) L i 14.700 0,25 14.700 358 3.68 10473  24.60
83.04
Street No 4(5,30) N o} 4.000 D.2e 4.000 142 112 83,45 36.51
20,00
Street Mo 1(35,36) P Q 2.500 024 2.500 085 0.85 20.41 B81.78
2B.45
Street No 2(11,37,38) R S 7.550 0.31 10.950 2,34 349 28.71 €5.27
20.00
Street No 2(17,18) H o4 1.600 0.37 1,600 0.59 0.59 24.64 7237
Outlet Control
HW=Ht+1TW-LaS Where:
TW = Tailwater elevation or (dg + D)2, whichever is greater V= Veloeity (m/s) : Q/A ¥e=Enirznee Loss toefficient: 0.9
8§ = Slope of Culvert n = Mannieg's : (0.024)CSP Lz =Tength of Colvert (i)
JRr=11 +Ke +(19.6 02 La/ R"™ ) v2g] R.= Hydraulic Radins : A/Pwr g= Gravity : 9.81 (m/sec)
Hi=Head Loss (m} A = Area of Culvert (m2)
Pw = Weted Perimeter

18 7 18-

£l

0.83

0.89

0.37

0.78

0.83

0.40

0.68

0.42

1.20

3.08

0.28

0.28

2142

0.28

0.z28

0.28

0.50

0,28

185 1.03x0.74(2) 0.50%

24,0

20,0

17.5

8.0

18.0

5.0

i7.5

18.5

17.0

4400(2)  0.30%
€00 0.50%
800 0.50%

1.39x0.54(2} 0.50%

600 0.50%
500 0.50%
60D 0.50%
800 0.50%

600 0.50%

2216.54

T474.78

438,64

422,21

2813.23

38140

479.48

385.38%

839.56

22474

DrehCulveriShost WMAF_MariS.05.ds




Sreef No, 1
Easement{Lots 35,36)

Street No, 1/2

Sreet No. 3/2
Easement{l.ots 45,46)
Easement{Lots 55,54}
Easemeni(Oif-Site)
Easement{Off-Site)

Easemant(Lot 25)
Easement(Cff-Site}
Easement(Cff-Site}

Easement(i.otsZ?._Z&}

StreetNo. 1
Street No. 2

SUBRIVISION:

Emeraid Links

REVISION DATE:

DATE:

March 19,2005

February 6, 2003

DESIGNED BY:

G2

To

<guw=xd

cHzd

To

To

w o

CHECKED BY:

MAF

A(l}

B{7.6) 5.40 0.36
B(8,9,10) 2.90 0.45
G(12,15) 210 0.33

E(2) 120.00 0.28
G(3,14,16) 8.40 0.32
D{13,17.18,49,20,]  9.07 0.39
K2(22,23,24,25,2 206 043
V(27) 1.48 0.30
W(43) 2.5% 0.25

L(4) 14.70 0.26
T(28,29) 1.00 0.78

Li(34) 1.43 0.28
V(41,42) 2.50 0.28

N(5,30) - 4.00 0.31

T {31, 32, 33) .50 0.54
P(35,36) 2.50 0.38
R(38,37) Co200 044

U(11,39,40) 8.75 0.36

FILE NUMBER:

79.30
82.20

2.10

120.00
130.50
139.57
22473
226.22
260.69

14.700
15.70
21.63
31.88

4.000
4.50

7.000
9.00
6.75

1,951
1.294

0.68

33.00
2.688
3.518
1.268
0.447
0.648

3.86
0.775
0.393

0.953

1.24
0.319

0.54
0.875
2,447

STORM _
DESIGN SHEET

{City of Ottawa}"

604-00144

21.350
22,544

0.68

33.00
38.373
39.887
63,789
64.236
76.691

3.86
4,634
6,586

11.808

0.4
1.813
4.259

145.68
150.90

20.00

154.19
156.69
162.44
164.87
187.57
170.38

104.26
111.07
114.06
125.93

63.04
65.20

20.60
23.35
25.14

27.73
26.95

122.03

28,13
25.37
25.06
2473
24,39

34.56
33.83
31.23

1efd

DESIGN PARAMETERS

DESIGN STORM 1in 100 Years({Sitches)

l=al(lc+b)
a= 2068.7 MANNING'S n= 0.035
b= 743  TIME OF ENTRY : varies min

o= 0.857

20

1.02
0.74

0.72

1.13
0.82
1.30
1.41
0.92

0.51
0.56
0.56

0.62

077
0.83

1.14
5.22

5.80

2.50
5.74

243

2.70
2.81

6.81
2.99
11.87

2.16

3.35
1.78

DitchCuivarShest MAF_Mario-C5.xis




v

STORM DESIGN PARAVETERS Gutlet Control Calculations:
Emerald Links DESIGN SHEET DESIGN STORM 1 1n 100 Years(Cuiverts) HW = Hi+ TW- LS
REVISION DATE: March 18,2005 {City of Ottawa) [zal(tsb ) Manning'sn = 0.035 |Ditch TW = Taihwater elevation
DATE: Qctober 25, 2004 . a=  2085.67 [Monningsn= | 0.024 |Cuivert § = Slope of Culvert
DESIGNED BY: MAF FILE: 604-80144 : b= 71328 TIMEDFENTF 20 min Fr={1+Ke+({196n%La/R*®)Vi2g]
CHECKED BY: c= 08572 . - See detally af botfom of shest .
1 2- 3 7 T 15 1517 48 18 20

KA.

Streat No 1(1,6,7) B C 783 0.28 79300 21,808 2181 144.54 27,91 141 120 165 1.03x0.74(2) 0.50% 203118
. 157.16
tNe2 (85,10,43,1820,21,1 K K1 12.43 0.32 223,830 3.89 84,00 15744 26,03 1.50 308 240 1400(2} 0.50% 9681.59
. 105.10
Alsicn Road(3) F Fi 55 028 5.600 1.6 1.61 10530 3608 20.0 600.0  0.50% 498,64
' 20.00
Street No 1{12) Gi G2 14 0.39 1.400 0.54 0.54 21.65 116,00 00,0 0.50%  309.02
. 157.16
Street No 2(2,3,12,14,15,46] G H 130.5 0.29 130,500 3752 37.52 15741 26,03 1.36x0.84(2) 237161
- : - 10428
Sirest No 1(4) L M 7 0.26 14,700 3.88 3.83 10473 35.24 €00.0
63.04
Streat Mo 1(5,30) - N o) 4 0.34 4.000 1.28 1,25 6345 5377 §00.0
- 20.00
Streat No 1(35,38) P Q 25 0.39 2,500 oe7 .- 087 - 2041 12046 ¢ §00.0
28.45
Strest No 2(11,37,38) R s 755 0.35 $0.050 2.54 3.61 2871 96413 800.0
2000
Sireel Mo 2(17,18) 1 J 1.6 0.43 1.600 0.68 0.58 24,84 10638
Outlet Control
HW = Ht+ TW - LaS Where:

TW = Tailwater elevation or {do + D)2, whichever is greater

S = Slope of Culvart

He=[1+Ke+(18.6 0% La/R™2)v¥2g]

talt

V= Velaeity (mfs) : QYA

7= Manning's : (0.024)CSP
R = Hydraulic Radius : A/lPw
Ht = Head Loss {m)

Pur = Weted Perimater

Kz = Entrance Loss coefficient : 0.9 .
La=Leagth of Culvert (m)

g Gravity : 5.8) (mfsec)

A Area of Culvert (m2)

CichCubverShent_MAR Mari®-08.xs
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— , PROP. CULVERT 9.0m-2x14
) N | X1

19.0m DRAINAGE EASEMENT - . W.INV=10t .

o R o \ EINV=10( Stantec Consulting Ltd.

o o L R [ . E .
— 80mm Topso“'ﬁp) R T AN((,:,E,,, l'-')OR: ;\ éﬁOSOL?srrézr: é\venue
: . S , . aw ada
/. SEED AND MULGH (T | MAINTENANCE ||
10150 |

KiZ 711

Tel.  613.722.4420
Fax. 613.722.2799
www.stantec.com

Stantec
Copyright Reserved

The Contractor shall verify and be responsible for all dimensions. DO
NOT scale the drawing — any errors or omissions shall be reported to

) PROP. CULVERT 9.0m
\ (99.56) 6008 CSP 1.6th

REGRADE EXISTING DITCH

Stontec Consulting Ltd. without delay
The Copyrights to all designs and drowings are the property of
% Stantec Consulting Ltd. Reproduction or use for other than
N o 4000m @ 020 ; that authorized by Stantec Consulting Ltd. is forbidden
- CULVERT SCHEDULE ’
1.0. | . CULVERT ~ SURSIREE
NUMBER PIPE SIZE | REMARKS Legend
= — C===3  PROPOSED CULVERT
B.c | (2) l.._03mx0.72m -} CSPA, -2.0th —— -~ — PROPOSED DITCH
' . SRR R B, " PROPOSED HOUSE ENVELOPE AND LOT
: F.Fi | 600mm# ... ..} CSP, 2.0th | =~ AN NUMBER (LOTS INDICATED IN
o [ (16)
™ — — 1 — F = BRACKETS REFER TO REGISTERED
GI.G2 | 600mmg . lcsp, 2.0th | : LT Y . LOTS FOR PHASE |)
T N Lk PARTIALLY-RAISED LEACHING BED ... .
G.H }.(2) 1.39mx0.97m | CSPA, 2.0th | ~ WITH NATIVE MANTLE (8 ngsoz'wm)
600mme. il \= ~ - e e T S NG e i sgT ' L oy ) : 1557 R S R ~ (REFER: J.D. PATTERSON AND ASSOC.
1 S : AEREIREATS IRt EER ‘ , , , ' ' : ' S o REPORT G8329-03 DATED MAY 12, 2003,
K.kt ] (2) 1400mmg — | CsP, 2.0th | T ~ REVISED APRIL 04, 2005.
¥ R SERFRRSORTERT B . SPARE AREA FOR PARTIALLY-
- L.M 600mms o CSP. 2.0th - RAISED LEACHING BED
' 1 , R _ (8 RUNS OF I15m) AND BED
P.Q | 600mmg - . | CSP, 2.0th | . ELEVATIONS
S ; SESEREEEONN EUNRREREESERREER) IS ; PROPOSED DRILLED WELL
R.S | 800mms - |csp. 2.0th ~ n—n HAND AGER HOLE LOCATION
: o [ u—VERTS SHA[_LBE R : glgl'gR CLOTH TEST WELL LOCATION
* ALL DRIVEWAY AND TRANSFORMER C : N R
- 9.0m - 500mm SIZE, |.6th WITH THE EXCEPTION OF 3 ‘ DRAINAGE EASEMENT
(LOTS 8 WHICH WILL BE (2) 1.39mx0.97m. 2.0th. S SRR : « _\ | U i 10246  PROPOSED LOT CORNER ELEVATION
: SUE e ™. —— — : N ‘ 10246 EXISTING LOT CORNER ELEVATION
, HES I " ' ‘ x002.89  PROPOSED ¢ DITCH ELEVATION
\ . N .  BERM DETAIL 103
\\ ~_ — \
=%

*—1LI2S e 100 YEAR FLOOD ELEVATION

FILL TO PROVIDE DITCH BACK SLOPE

@ CULVERT IDENTIF ICATION

+GW'0-9°!B GROUND WATER DEPTH IN

METRES (MARCH 17, 2005)
USF(MIN) 101.80 LOWEST UCF BASED ON GROUND WATER
ELEVATIONS. SEE NOTES 4 8 5
v i s, — == 100yr FLOODLINE
ity Nl
il T
. S ¢ e e Notes
T AR A T
. YR i By 1. ELEVATIONS AT HOUSES ARE BASED ON PARTIALLY RAISED TILE BEDS
. il T . ON GRAVITY SYSTEM. IF PUMPING IS USED HOUSE ELEVATIONS CAN BE
- SN o — T LOWERED.
e I S CAUTION: LOWERING OF FOUNDATIONS BELOW GROUND WATER TABLE
(101.56}«»75/_7 g WILL RESULT IN EXCESSIVE OPERATION OF SUMP PUMPS.
— e ——— et 2. REFER TO GP—4 FOR GRADING DETAILS

3. ALL DITCHES SHALL BE c¢/w 80mm TOPSOIL SEED AND MULCH.

4. . GWL ~ RECORDED GROUND WATER ELEVATION. UNDERSIDE OF FOOTING
(USF) ELEVATIONS SHALL BE 0.15M (MIM) ABOVE THIS ELEVATION. AS

- PER THE GEOTECHINCAL REPORT THE FOLLOWING OPTIONS ARE TO BE
”"\ls CONSIDERED FOR DRAINAGE AT THE RESIDENTIAL STRUCTURES:
REGRADE EXISTING DITCH @ - ~DAMP PROOF THE EXTERIOR OF THE FOUNDATION WALLS AND BACKFILL
— 186.0m © 0.26% " THE WALLS WATH FREE DRAINING, NON—FROST SUSCEPTIBLE SAND OR
e T T T SAND AND GRAVEL, SUCH AS THAT MEETING ONTARIO PROVINCIAL
e NO WORK ALLOWED
- WITHIN 15.0m OF

STANDARD SPECIFICATIONS (OPSS) REQUIREMENTS FOR GRANULAR B
TYPEL OR
— INSTALL AND APPROVED PROPRIETARY DRAINAGE MATERIAL (SUCH As
SYSTEM PLATON) ON THE EXTERIOR OF THE FOUNDATION WALLS AND
BACKFILL THE WALLS WITH NATIVE MATERIAL OR IMPORTED SOIL.
A PERFORATED DRAIN SHOULD BE INSTALLED AROUND THE BASEMENT
 AREA AT THE LEVEL OF THE BOTTOM OF THE FOOTINGS. THE DRAIN
. SHOULD OUTLET TO A SUMP FROM WHICH THE WATER IS PUMPED OR
-SHOULD DRAIN BY GRAVITY TO A SUITABLE OUTLET.

USF IS TYPICALLY BASED ON THE FINISHED HOUSE ELEVATIONS (LESS
2.25m) HOWEVER THE (MINIMUM) USF IS THE LOWEST ELEVATION THE
USF CAN BE BASED ON EITHER THE GWL OR 100 YEAR FLOOD
ELEVATION WHICH EVER IS GREATER. ‘

MUNICIPAL DRAIN

ST o - 80mm TOPSOL [ Som ) 1
R ~ SEED AND MULCH (TYP) =~ =~ .| CLEARANCE FOR |

ABANDON MUNICIPAL DRAIN

EXISTING 7508 PVC
PIPE

100y r FLOODL INE GBU  TJW JUNE23/0Qf
) AS_PER CITY COMMER GBU  TUW  MAY25/05
: : ‘ e MARC.28/0!
u octis/
NS ” ‘ TW  SEPT21/04
REVISED LOT & ROAD LAYOUT TW - DEC.8/03
Revisicn . By Appd.  Date

PROPOSED DITCH
155.0m @ 0.20%

ENES : S , File Nome: 60400144U~BASE
. 19.0m DRAINAGE EASEMENT

Dwn. Chkd.  Dsgn. Date

- —— 80mm TOPSOIL - T “3.0m (min) EXISTING ™™~
"."SEED AND MULCH (TYP) .| CLEARANCE FOR. « \ T \RE-ALGNED DItcH
o o | MAINTENANCE : :

B35

S

o

WITHIN /15.0m OF
MUNICIPAL DRAIN

Client/Project
CAVANAGH CONSTRUCTION
\ -/ EMERALD LINKS SUBDIVISION
z -/
g /’ Ottawa, Ontario
& | Titl

GRADING PLAN

o ™
S S e g

V\O1-604\active\60400144\ design\drawing\ 604001 44u_~BASE-REVS.dwg

£, — | |

; = . Project No. Scale X 225 37.5m
— eoi0es 50 A
g D{( ROAD WIDENING RN - | Draving No. Sheet Revison

g ape \\ \\“W"““ s i

ORIGINAL SHEET - 150 At

GP-3 16 of 24 6
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CARLOW
STREET |/

\\M N-..\
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e
- | UsF(MIN) 102.30
(MIN) }02.30 [
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12)
04.55

S e

FUTURE ROAD ALLOWANCE .~
7 7

ﬁb%j’
50%

MIN.O

\

\

!
s

ROAD ISIDE DI
®

75
GRADE EXISTING: BICKe we
TO MATCH/PRO

;_\"—"‘"'—'<""—-—‘€?;v;/-—-‘-v...

¥

Sy
0.
%,

w—:————-————-——

: e 80mm TOPSOIL
Lot 1 FED AND MULGH (TYP)
s \\,
(min.)° X
0.3m(min.) 6.0m DRAINAGE EASEMENT
........ —_———— - R ¢
Ky
\\\N
USF (MIN)™02.35 USF(MIN) 102.30
o -3
| 10 9
(10) | ®
o S o
4 104.60 ‘% 104.55
] 103.30
. H
11 i
GHEGN

.

8

USFAMIN) 102.30

(8)

104.65

USF (MIN)

7

D @)

103.35

USF (MIN)

6
(6)

104.50

102.95

USF (MIN)

~ —

A,

v,

P P ke

Stantec Consulting Ltd.
1505 Laperriere Avenue
Ottawa ON Canada

K1Z 771

Tel. 613.722.4420

—Fax 613.72212799

www.stantec.com

5
(5)

105.20

103.90

-
o

;/ H
o /
e
/7 HA /
rd /
. 7

PROPOSED ROADWAY

MODKICATION. SEE DWG, RD-1,

SUBJECT TO SEPARATE
APPROVAL BY PUBLIC WORKS °
AND SERVICE DEPARTMENT.

N

~The “Contractor shall verify and be responsible - for all:dimensions. DO
"NOT scale the drawing — any errors or omissions shall be reported to
Stantec Consulting Ltd. without delay
The Copyrights to all designs and drawings are the property of
Stantec Consulting Ltd. Reproduction or use for other than
that authorized by Stantec Consulting Ltd. is forbidden
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10.0m DRAINAGE

USF(MIN) 102.05

103.05 ' ' v 103.00

PROP. DITCH ' .

NE-

USF(MIN) 102.15

74.0m © 0.50%

_ 10.0m DRAINAGE EASEMENT _

iR BRI B binit vl v €15

T35 R LOT36

S T somm Topsor

S 0 3m(mmin,

PROP. DITCH

155.0m @ 0.20%

''''''''' S e
HY 3
HoN B
25 SR :
2.00 USF (MIN)
 m— —(A)—
95 | el
)
/ﬁ/—f"z"’“““ \\/\
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\\/e.§
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-
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O
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E
Z
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CULVERT SCHEDULE
I 1.p. CULVERT Y SR
| NUMBER " PIPE SIZE ~ REMARKS
' B,C (2) l.03m$<0.72m cspA, 2.0th
F.FL | 600mm- | csp. 2.0th
G1.62 | 600mms
6,H (2) 1.39mx0.97m | CSPA, 2.0th
1.4 600mmg CSP, 2.0th
K.Ki | (2) 1400mms | csp, 2.0th
L.M 600mmg. | csp. 2.0th
P.Q. | 600mms - | csp, 2.0th
R.S | 800mms - | csp. 2.0th

* ALL DRIVEWAY AND TRANSFORMER CULVERTS SHALL BE
. 9.0m - 500mm SIZE, i.6th WiITH THE EXCEPTION OF
LOTS 82 WHICH WILL BE (2) 1.39mx0.97m, 2.0th.

PROP. CULVERT 9.0m~2x1400¢

. CSP 1.6th

W.INV=100.56

E.INV=100.54

~

- \

=

—~~

=X

plegaut

23 11:420M  By:

3\

2005-06~

.10.0m DRAINAGE EASEMENT

80mm -TOPSOIL -

3.0m (min.)
CLEARANCE FOR
MAINTENANCE

0.3m(min.)

 maalitbnsiiin ol

N 5

—_ .

Shciur v —

USF{MIN)} 102.15

(A)

(A

103.10

USF(MIN) 102.40

CMB LAYBY
SEE DETAIL
ON DWG-D

S~ PROP. 3.0m PATHWAY
(SEE DETAL ON
DWG. D—1).

D

e ,\(\ P
‘O 2y )

ﬂzg o83z, -
ey ° 0 - - .

— s —— . —

102.80
10280

10.0m DRAINAGE EASEMENT

80mm TOPSOIL

_10.0m DRAINAGE EASEMENT

3.0m (min.)

CLEARANCE FOR
MAINTENANCE

LOT 45

LOT 46

80mm TOPSOIL

SEED AND MULCH (TYP)

0.3m(min.)

02.1
(77 722

PROP. DITCH
209.4m © 0.20%

PROP. CULVERT 9.0m
(2) 1.39x0.97 CSP 1.6th
W.INV=100.90
E.INV=100.88

P

FROP. DITCH
74.0m (@ 0.50%
Lo

“ CONTD ON GP4

Legend

- C=T=3  PROPOSED CULVERT
~— .~ — PROPOSED DITCH
=]  PROPOSED HOUSE ENVELOPE AND LOT
E ' NUMBER (LOTS INDICATED IN
BRACKETS REFER TO REGISTERED
LOTS FOR PHASE |)

PARTIALLY-RAISED LEACHING BED
WITH NATIVE MANTLE (8 RUNS OF ISm)

(REFER: J.D. PATTERSON AND ASSOC.
REPORT G8329-03 DATED MAY 12, 2003,
REVISED APRIL 04. 2005.

%35 SPARE AREA FOR PARTIALLY-
® RAISED LEACHING BED

(8 RUNS OF 15m) AND BED

ELEVATIONS

PROPOSED DRILLED WELL
HAND AUGER HOLE LOCATION
TEST WELL LOCATION
DRAINAGE EASEMENT

10246  PROPOSED LOT CORNER ELEVATION
10246 EXISTING LOT CORNER ELEVATION

x40289 * PROPOSED ¢ DITCH ELEVATION
B - 100 YEAR FLOOD ELEVATION

77D FILL TO PROVIDE DITCH BACK SLOPE

@ CULVERT |DENT IF ICATION

+G"0-9°m GROUND WATER DEPTH IN
METRES (MARCH 17, 2005)

USF(MINY 101.80 LOWEST UCF BASED ON GROUND WATER
ELEVATIONS. SEE NOTES 4 & 5

= e === {O0yr FLOODL INE

"

R

.

Notes

ELEVATIONS AT HOUSES ARE BASED ON PARTIALLY RAISED TiLE BEDS
ON GRAMVITY SYSTEM. IF PUMPING IS USED HOUSE ELEVATIONS CAN BE
LOWERED.

CAUTION: LOWERING OF FOUNDATIONS BELOW GROUND WATER TABLE
WILL RESULT IN EXCESSIVE OPERATION OF SUMP PUMPS. .

REFER TO GP—4 FOR GRADING DETAILS
ALL DITCHES SHALL BE c/w 80mm TOPSOIL SEED AND MULCH.

. GWL — RECORDED GROUND WATER ELEVATION. UNDERSIDE OF FOOTING

(USF) ELEVATIONS SHALL BE 0.15M (MIM) ABOVE THIS ELEVATION. AS
PER THE GEOTECHINCAL REPORT THE FOLLOWING OPTIONS ARE TO BE
CONSIDERED FOR DRAINAGE AT THE RESIDENTIAL STRUCTURES:

— DAMP PROOF THE EXTERIOR OF THE FOUNDATION WALLS AND BACKFILL
THE WALLS WITH FREE DRAINING, NON-FROST SUSCEPTIBLE SAND OR
SAND AND GRAVEL, SUCH AS THAT MEETING ONTARIO PROVINCIAL
STANDARD SPECIFICATIONS (OPSS) REQUIREMENTS FOR GRANULAR B
TYPE I. OR

— INSTALL AND APPROVED PROPRIETARY DRAINAGE MATERIAL (SUCH AS
SYSTEM PLATON) ON THE EXTERIOR OF THE FOUNDATION WALLS AND
BACKFILL THE WALLS WITH NATIVE MATERIAL OR IMPORTED SOiL.

A PERFORATED DRAIN SHOULD BE INSTALLED AROUND THE BASEMENT

AREA AT THE LEVEL OF THE BOTTOM OF THE FOOTINGS. THE DRAIN

SHOULD OUTLET TO A SUMP FROM WHICH THE WATER IS PUMPED OR

SHOULD DRAIN BY GRAVITY TO A SUITABLE OUTLET.

USF IS TYPICALLY BASED ON THE FINISHED HOUSE ELEVATIONS (LESS
2.25m) HOWEVER THE (MINIMUM) USF IS THE LOWEST ELEVATION THE

USF CAN BE BASED ON EITHER THE GWL OR 100 YEAR FLOOD
_ELEVATION WHICH EVER IS GREATER.
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=== PROPOSED CULVERT
PROPOSED DITCH
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PROPOSED HOUSE ENVELOPE AND LOT
.m NUMBER (LOTS INDICATED IN

s BRACKETS REFER TO REGISTERED
LOTS FOR PHASE 1)

e MIN. 8m FROM ANY STRUCTURES MIN.
€m FROM ANY PROPERTY L INES.
(REFER: J.D. PATTERSON AND ASSOC.
REPORT G8329-03 DATED MAY 12, 2003,
REVISED APRIL 04, 2005.

555  SPARE AREA FOR PARTIALLY-
® RAISED LEACHING BED
(8 RUNS OF 15m) AND BED
ELEVAT |ONS

PROPOSED DRILLED WELL
HAND AUGER HOLE ELOCATION
TEST WELL LOCATION
DRAINAGE EASEMENT

PROPOSED LOT CORNER ELEVATION
EXISTING LOT CORNER ELEVATION

PROPOSED § DITCH ELEVATION
»—0LIZ - 100 YEAR FLOOD ELEVATION

FILL TO PROVIDE DITCH BACK SLOPE

@ CULVERT IDENTIF ICATION

+GW'°~9°"' GROUND WATER DEPTH IN
METRES (MARCH 17. 2005)

USF(MIN) 101.80 LOWEST UCF BASED ON GROUND WATER
ELEVATIONS. SEE NOTES 4 & 5

- | 00yr FLOODLINE

Notes

1. ELEVATIONS AT HOUSES ARE BASED ON PARTIALLY RAISED TILE BEDS
EN GRAVITY SYSTEM. IF PUMPING IS USED HOUSE ELEVATIONS CAN BE
OWERED.
CAUTION: LOWERING OF FOUNDATIONS BELOW GROUND WATER TABLE
WILL RESULT IN EXCESSIVE OPERATION OF SUMP PUMPS.

2. REFER TO GP-4 FOR GRADING DETAILS
ALL DITCHES SHALL BE c/w 80mm TOPSOIL SEED AND MULCH.

4. GWL — RECORDED GROUND WATER ELEVATION. UNDERSIDE OF FOOTING
(USF) ELEVATIONS SHALL BE 0.15M (MIM) ABOVE THIS ELEVATION. AS
PER THE GEOTECHINCAL REPORT THE FOLLOWING OPTIONS ARE TO BE
CONSIDERED FOR DRAINAGE AT THE RESIDENTIAL STRUCTURES:

— DAMP PROOF THE EXTERIOR OF THE FOUNDATION WALLS AND BACKFILL
THE WALLS WITH FREE DRAINING, NON—FROST SUSCEPTIBLE SAND OR
SAND AND GRAVEL, SUCH AS THAT MEETING ONTARIO PROVINCIAL
STANDAR%R SPECIFICATIONS (OPSS) REQUIREMENTS FOR GRANULAR B
TYPE L ‘

—INSTALL AND APPROVED PROPRIETARY DRAINAGE MATERIAL (SUCH AS
SYSTEM PLATON) ON THE EXTERIOR OF THE FOUNDATION WALLS AND
BACKFILL THE WALLS WITH NATIVE MATERIAL OR IMPORTED SOIL.

A PERFORATED DRAIN SHOULD BE INSTALLED AROUND THE BASEMENT

AREA AT THE LEVEL OF THE BOTTOM OF THE FOOTINGS. THE DRAIN

SHOULD OUTLET TO A SUMP FROM WHICH THE WATER IS PUMPED OR

SHOULD DRAIN BY GRAVITY TO A SUITABLE OUTLET.

5. USF IS TYPICALLY BASED ON THE FINISHED HOUSE ELEVATIONS (LESS
2.25m) HOWEVER THE (MINIMUM) USF IS THE LOWEST ELEVATION THE

USF CAN BE BASED ON EITHER THE GWL. OR 100 YEAR FLOOD
ELEVATION WHICH EVER IS GREATER.
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_ PROPOSED SANITARY SEWER & MANHOLE
o 'PROPOSED STORM SEWER & MANHOLE
- PROPOSED CATCH BASIN
PROPOSED WATERMAIN
> PROPOSED VALVE BOX
s PROPOSED FIRE HYDRANT
—————es— $|LT FENCE BOUNDARY

N ' STRAW BALE BARRIER WITHIN ROAD
SIDE DITCHES @ 100m INTERVALS

!

EROSION AND SEDIMENT CONTROLS ‘(BEST MANAGEMENT PRACTICES) SHALL
BE PROVIDED DUR!NG CONSTRUCTION GF THIS PROJECT. o

EROSION MUST BE MINIKIZED AND SEDIMENTS MUST BE REMOVED FROM
CONSTRUCTION SITE RUN-OFF IN ORDER TO PROTECT DOWNSTREAM AREAS.
DURING ALL CONSTRUCTION, EROSION AND SEDIMENTATION SHMTD BE .

CONTROLLED BY THE FOLLOWING TECHNIQUES:

1.
2.
3.
4.
5.

MINIMIZE THE EXTENT OF EXPOSED SOILS.

REVEGETATE EXPOSED AREAS AS SOON AS POSSIBLE.
MINIMIZE THE AREA TO BE CLEARED AND GRUBBED.
PROTECT EXPOSED SLOPES WITH PLASTIC OR SYNTHETIC MULCHES.

INSTALL FILTER CLOTH BETWEEN FRAME AND COVER ON ALL PROPOSED CATCH
BASINS AND CATCH BASIN MANHOLES AND ON ALL EXISTING CATCH BASINS
THAT WILL RECEIVE RUN-OFF FROM THE SITE.

INSTALL SILT FENCES AROUND THE PERIMETER OF“STOCKlleES OF TOPSOIL.
TO BE USED OR REMOVED FROM SITE. (LOCATION TO BE DETERMINED)

SEDI-&EN;T CONTROL DEVICES SHALL BE INSPECTED DAILY AND CLEANED OF ANY
ACCUMULATED SILT AS REQUIRED. THE DEPOSITS WiLl BE DISPOSED OF AS PER
THE REQUIREMENTS OF THE CONTRACT. :

IN SOME CASES SOME FILTER BARRIERS MAY BE REMOVED TEMPORARILY TO ACCOMODATE
CONSTRUCTION OPERATIONS. THE AFFECTED BARRIERS WILL BE REINSTATED AT ‘
NIGHT WHEN CONSTRUCTION IS COMPLETED. REMOVAL SHALL NOT OCCUR IF RUN OFF
OR RAIN FALL IS PREDICTED UNLESS A NEW DEVICE HAS BEEN INSTALLED :
TO PROTECT THE EXISTING. STORM AND SANITARY SEWER SYSTEMS.

ING OR CLEANING OF EQUIPMENT IS PERMITTED NEAR ANY EXISTING

¥

NO REFUEL
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CULVERT SCHEDULE

1.D. CULVERT - '
NUMBER - PIPE SIZE REMARKS

B.C (2) 1.03mx0.72m | CSPA, 2.0th

F.F1 | 600mme | csp. z.0th

61.62 | 600mms | csp. 2.0th
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P.Q 600mms ' - { CSP. 2.0th
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%0289 PROPOSED § DITCH ELEVATION
*— 106 % 7 100 YEAR FLOOD ELEVATION

FILL TO PROVIDE DITCH BACK SLOPE

@ CULVERT IDENTIFICATION

+GW"°-9°m GROUND WATER DEPTH IN
METRES (MARCH 17. 2005)

S ) S R [~ i : / 102, TR 5 USF(MIN) 101.80 LOWEST UCF BASED ON GROUND WATER
. — : -~ . * - - 2 > ’ g4 i a ELEVATIONS. SEE NOTES 4 & 5

w e wme =’ 1OOyr FLOODL INE

Notes

1. ELEVATIONS AT HOUSES ARE BASED ON PARTIALLY RAISED TILE BEDS
ON GRAVITY SYSTEM. IF PUMPING IS USED HOUSE ELEVATIONS CAN BE
LOWERED. _

CAUTION: LOWERING OF FOUNDATIONS BELOW GROUND WATER TABLE
WILL RESULT IN EXCESSIVE OPERATION OF SUMP PUMPS.

2. REFER TO GP—4 FOR GRADING DETAILS
3. ALL DITCHES SHALL BE c/w 80mm TOPSOIL SEED AND MULCH.

4. GWL — RECORDED GROUND WATER ELEVATION. UNDERSIDE OF FOOTING
(USF) ELEVATIONS SHALL BE 0.15M (MIM) ABOVE THIS ELEVATION. AS
PER THE GEOTECHINCAL REPORT THE FOLLOWING OPTIONS ARE TO BE
CONSIDERED FOR DRAINAGE AT THE RESIDENTIAL STRUCTURES:

— DAMP PROOF THE EXTERIOR OF THE FOUNDATION WALLS AND BACKFILL
THE WALLS WITH FREE DRAINING, NON—FROST SUSCEPTIBLE SAND OR
SAND AND GRAVEL, SUCH AS THAT MEETING ONTARIO PROVINCIAL
?\‘t{'SNDARD SPECIFICATIONS (OPSS) REQUIREMENTS FOR GRANULAR B

£ 1. OR

—INSTALL AND APPROVED PROPRIETARY DRAINAGE MATERIAL (SUCH AS
SYSTEM PLATON) ON THE EXTERIOR OF THE FOUNDATION WALLS AND
BACKFILL THE WALLS WITH NATIVE MATERIAL OR IMPORTED SOIL.

o : : 3 : o RN . e A PERFORATED DRAIN SHOULD BE INSTALLED AROUND THE BASEMENT

A 15 - ‘ / S 2 £ - 2y 3 BRI R e AREA AT THE LEVEL OF THE BOTTOM OF THE FOOTINGS. THE DRAIN

@1 . | . S e A ‘ T SHOULD OUTLET TO A SUMP FROM WHICH THE WATER IS PUMPED OR
SHOULD DRAIN BY GRAVITY TO A SUITABLE OUTLET.

o

Ve
“

. / 5. USF IS TYPICALLY BASED ON THE FINISHED HOUSE ELEVATIONS (LESS
2 ™~ / P J/ 2.25m) HOWEVER THE (MINIMUM) USF IS THE LOWEST ELEVATION THE
AN / / (s USF CAN BE BASED ON EITHER THE GWL OR 100 YEAR FLOOD
g \\ /” / USF(MIN) 102.20 ELEVATION WHICH EVER IS GREATER.
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