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1. INTRODUCTION

The Regional Municipality of Peel (the Region) is conducting a Schedule 'C' Municipal Class
Environmental Assessment (EA) for the rehabilitation/reconstruction of Mississauga Road from
Olde Base Line Road to Bush Street, through the Hamlet of Belfountain, and along Bush Street
from Mississauga Road to Winston Churchill Boulevard (approximately 8.2 km). The study area
is within the Credit River Watershed. The approximate limits of the study area are shown in
Figure 1.

Mississauga Road (Peel Regional Road No. 1) is a north-south rural road under the jurisdiction of
the Regional Municipality of Peel. Bush Street (Peel Regional Road 11) is a rural east-west road
primarily within the Hamlet of Belfountain. Both Mississauga Road and Bush Street are two lane
rural arterial roads.

Dillon Consulting Limited (Dillon) has been retained by the Region to conduct several
investigations, including a Drainage and Stormwater Assessment for the study area as part of the
Class EA. The Drainage and Stormwater Management Assessment includes two Phases. This
Drainage Report outlines the existing conditions as part of the Phase | Assessment.  The Phase
Il assessment will be incorporated into this document upon completion of the other investigations
and to finalize the Drainage and Stormwater Management Report.

1.1  Study Objectives

The study has been divided into two Phases which include objectives as listed below.
Phase I: Drainage Assessment and Hydraulic Analysis Objectives:

e Review existing drainage patterns and prepare a drainage mosaic for cross culverts
and drainage system (i.e., ditches);

e Carry out hydrologic and hydraulic analysis for cross culverts for the 2, 5, 10, 25, 50 and 100
year events to determine existing levels-of-service (LOS) and any inadequacies; and

e Review the existing capacity of culverts and ditches and identify inadequacies with regard to
handling stormwater drainage.
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Analysis of the Regional Storm (Hurricane Hazel), including peak flow modelling and mapping
of the floodplain was not completed for the catchment areas under investigation asthey were
predominantly under 125 ha in size and did not warrant assessment of flood hazards.  As noted
in Understanding Natural Hazards (MNR, 2001), the flooding hazard limit or floodplain is
generally applied to watercourses that drain areas that are equal to or greater than 125 ha.

Hydraulic impacts may include increases to upstream flood levels should the existing road profile
elevation be raised (e.g., existing base, crushed in place). Mitigation measures may also be
recommended as an opportunity to address existing capacity deficiencies not related to the
proposed works.

Phase Il: Stormwater Management Plan Objectives:

e Recommend mitigation measures to address hydraulic impacts associated with preferred
rehabilitation option(s).

o Develop stormwater management (SWM) design criteria for the transportation corridor that
conform to requirements of Credit VValley Conservation (CVC) and the Region;

o Develop SWM options/methods that provide quality and quantity control (to include
enhanced grass swales, wet ponds, artificial wetlands, dry ponds, infiltration trenches and
oil/grit separators). These SWM options will mitigate impacts of the preferred rehabilitation
option(s);

¢ Identify design methods for the SWM solutions through geotechnical, geomorphologic,
stream bed and bank erosion, and meander belt analysis; and

e Evaluate alternative SWM methods and recommend preferred SWM solutions.

It is anticipated that water quality and quantity impacts resulting from road rehabilitation will be
minimal due to limited change in footprint. Along the rural transportation corridor, conveyance
controls such as flat bottom grass-lined or enhanced swales have been considered, and the need
for pond end-of-pipe controls is limited (i.e., no widening to necessitate peak flow controls).
End-of-pipe oil-grit separators may also be considered in isolated areas if curb and gutter and
storm sewers are preferred.

1.2 Data Collection
Background documents, guidelines and standards were reviewed. Below is the list of information

reviewed:

e 2009 Survey, Region of Peel (Auto CAD data file);
e Culvert Structure Inventory, Region of Peel;
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e Regional Road Improvements In The Belfountain Area Report, Town of Caledon,
Totten Sims Hubicki Associates, January 1998.;

e GIS planning data including contour mapping and 2009 airphotos;

e CVC Stormwater Management Guidelines;

e CVC Standard Parameters Document;

e CVC floodplain map for West Credit River (Map 02);

e Region of Peel, Public Works Design, Specifications & Procedures Manuals
0 Storm Sewer Design Criteria (July, 2009);

0 Regional Roads and Traffic (February, 2010);

e Soil Map of Peel County, Soil Survey Report No. 18;

e Karst of Southern Ontario and Manitoulin Island (GIS mapping), Ontario Geological
Survey & Ontario Ministry of Northern Development, Mines and Forestry
(MNDMF); and

¢ MNR Understanding Natural Hazards (2001)

In addition to the background data, a field reconnaissance was conducted on April 16, 2010 and
May 4, 2010 to develop familiarity with the existing road drainage system and to ground truth the
culvert and ditch information provided by the Region of Peel surveys. Observations of significant
water features and evidence of substantial roadside ponding were also noted. Inventory sheets of
cross culverts along Bush Street and Mississauga Road within the study area had been compiled
and are presented in Appendix A. Cross-sectional profiles of ditches at selected locations were
also undertaken.

1.3 Road Drainage Area Characteristics

Drainage deficiencies exist at various locations along Bush Street and Mississauga Road and are
primarily associated with drainage which is parallel to the road (i.e., road drainage systems that
includes ditches and entrance culverts). These drainage deficiencies are a result of shoulder
deficiencies such as the overgrowth of vegetation that impede proper drainage, as well as ponding
areas on shoulders and road due to deteriorating surfaces. There are also several locations along
these roads with little or inadequate ditching for the collection of storm runoff.

As the West Credit River travels parallel to Bush Street, the surface water drainage along Bush
Street and the northern portion of Mississauga Road is predominantly flowing north towards the
West Credit River. A high point is located just south of entrance culvert # 27 on Mississauga
Road (please refer to Figure 12 for entrance culvert locations). Catchment areas south of this
high point generally drain south-westerly within the Credit River watershed, but some local
terrain also directs drainage eastward.
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2. CAPACITY ASSESSMENT

A hydraulic capacity assessment of existing conditions was undertaken based on the study
objectives and is summarized in the sections below. Separate approaches have been established
to evaluate the cross culverts and the road drainage systems. Culverts that transverse either Bush
Street or Mississauga Road within the study area are considered “cross culverts” in this
assessment. The road drainage system includes entrance culverts and roadside ditches, where
entrance culverts are defined as culverts, typically along driveways, that convey ditch flows. For
the cross culverts and ditches, a hydrologic assessment was first completed to develop design
flows, followed by a hydraulic assessment to determine the level of service (LOS) provided.
Based on the inventory information compiled by the Region and applying MTO level of capacity
rating, the entrance culverts were assessed.

2.1  Design Criteria

The following design criteria have been established for the cross culverts, roadside ditches and
entrance culverts based on the Region of Peel Design Guidelines (Region of Peel Public Works
Design, Specifications and Procedures Manuals). These criteria have been communicated to and
confirmed by the Region:

Cross Culverts
o Current guidelines require culverts that cross the roadway are to be designed for a
25 year storm with a 10 minute inlet time.
0 A minimum 600 mm diameter CSP, PVC or approved equivalent be used for
crossings of Regional Roads.

Roadside Ditches and Entrance Culverts

o Current guidelines require that storm sewers (applies to roadside ditches, as per
communication with the Region) are to be designed using the local
municipality’s intensity, duration and frequency rainfall curves for a 10-year
storm with 15 minute inlet time for the roadway of way only.

0 For external areas draining to roadside ditches, the calculated time of
concentration is determined based on a 15 minute minimum inlet time.

0 A minimum 375 mm diameter CSP, PVC or approved equivalent be used for
ditch crossings (entrance culverts).
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2.2 Evaluation of Cross Culverts

2.2.1 Hydrologic Assessment

The approach taken in this assessment involved performing hydrologic modelling to determine
the flows for a total of 14 cross culverts for a range of design flow events (i.e., 2 year to 100 year
events). The Visual OTTHYMO v2.0 (VO2) hydrologic model was selected for this purpose.
VO?2 is a single event hydrologic model based on unit hydrograph theory and common types of
unit hydrographs including Nash, William-Hann and SCS, and is well suited for various levels of
hydrologic studies. In this analysis, the Nash instantaneous unit hydrograph was used, due to
most of the external drainage areas to cross culverts being rural lands. Important input
parameters required include the curve number of catchment area, initial abstraction value, time of
concentration and the time to peak.

Drainage Area Characterization

Obtaining input parameters for the VO2 model required first establishing the drainage area
tributary to each of the 14 cross culverts. Figure 2 shows the locations of the cross culverts. A
detailed GIS analysis to delineate these catchment boundaries and to characterize surface
drainage patterns was undertaken using 1 m interval contour mapping. Figure 3 presents the
catchment delineation for the 13 cross culvert locations. Cross culvert # 44 is comprised of twin
barrels and thus is counted as two culverts (designated as culvert # 44n and # 44s). Hence, there
are a total of 14 cross culverts at 13 culvert locations shown on the map in Figure 3.

Some catchment areas are composed of rolling hills and depressional areas where they have the
potential to retain a portion of the surface runoff during storm events. In many locations, these
ineffective flow areas act as reservoirs to hold water for infiltration and evaporation and many are
suspected to reduce the storm runoff to the cross culverts. Such depression areas are incorporated
into the VO2 model to determine whether they are deemed ineffective. Where the modelling
results indicate they are ineffective drainage areas, these depression zones have been excluded in
the total drainage catchment area.

Based on the Soil Map of Peel County (Soil Survey Report No. 18), the surficial soils in the study
area consist mostly of Dumfries loam, Caledon loam and Farmington loam (see Figure 4).
According to these soil classifications, catchment areas would fall into hydrologic soil groups
(HSG) “AB” or “B”, indicating lands of relatively good drainage and high infiltration rate.
Figure 4 illustrates the soil types within the study area. The curve number (CN) is an indicator of
runoff potential and is determined based on surficial soil, land-use and vegetative cover for the
area of interest. An area-weighted CN and initial abstraction values (la) were determined for
each catchment based on CVC guidelines. The time of concentration (Tc) for each catchment
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was estimated based on the Upland Method and/or the Kirpich’s Equation for larger rural
catchment areas. The time of concentration was then used to calculate the time to peak (Tp)
value, which is based on the number of ‘N’ cascading linear reservoirs (N = 3 assumed for this
analysis). All of these parameters are incorporated into the model. Table 1 below summarizes
the catchment parameters for the cross culverts drainage areas. See Appendix B for detailed

calculations.
Table 1: VO2 Model Parameters for Cross Culverts
Area Total
Culvert ID # (ha) Area (ha) CN la(mm) | Tc(hr) | Tp (hr)
2 19.15 19.15 71.3 5.8 0.37 0.24
10 8.81 8.81 68.3 6.5 2.04 1.36
5.57 69.8 6.1 0.08 0.07
14 6.71 12.21 64.3 8.7 0.48 0.32
2.15 71.9 50 0.16 0.10
1 4.2
6 2.08 3 67.6 7.7 0.13 0.09
17 35.03 35.03 65.5 7.2 1.74 1.16
24 2.77 2.77 70.7 54 0.17 0.11
11.96 66.4 5.7 0.27 0.18
37 3.90 21.05 69.4 49 0.11 0.07
5.19 73.3 4.0 0.17 0.11
1.52 62.0 8.0 0.09 0.06
1.80 58.8 8.5 0.10 0.07
43 24.19 48.56 60.0 8.6 0.55 0.37
21.05 From culvert # 37
44 127.28 127.28 59.9 8.3 1.18 0.79
47 0.24 0.24 77.6 35 0.17 0.11
2.66 59.8 8.6 0.11 0.07
48 14.63 17.52 58.0 9.4 0.86 0.57
0.24 From culvert # 47
55 7.71 7.71 62.5 9.1 0.44 0.29
56 0.91 0.91 64.9 8.5 0.17 0.11
Dillon Consulting Limited Page 7
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Bush Street and Mississauga Road
Figure 3: Cross Culvert - Drainage
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Figure 4: Soil Classification
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Based on the culvert invert elevations from the survey provided by the Region of Peel, culvert #
37 appears to be directing flows across Mississauga Road in a west to east direction. According
to contour mapping, however, the location of culvert # 37 has a minor dip where runoff can
potentially drain from both directions to the culvert. Furthermore, field visits indicated there was
ponding on both sides of the culvert and the direction of flow was not visually evident. During
field inspections it was observed that the ditches draining to culvert # 37 on the east side of
Mississauga Road were quite deep and an embankment along the ditches was created as a result
of constructing these deep ditches. This apparent barrier may prevent flows from readily
travelling from west to east and, consequently, it may be possible that flows can pool and travel in
the reverse direction. Under existing conditions, catchment delineation for culvert # 37 is based
on Region survey information with an easterly flow. Analysis would need to be refined at
detailed design considering proposed road work and detailed field reconnaissance to confirm
detailed local topography.

Importantly, it is possible that a significant portion of the study area may be lying on Karst
topography, which can potentially have a substantial impact on the amount and rate of runoff
generated. The Ontario Ministry of Northern Development, Mines and Forestry (MNDMF)
conducted extensive study and mapping of Karst in Southern Ontario and Manitoulin Island. GIS
mapping of this digital data containing reconnaissance-level field information depicting the nature
and regional distributions of Kkarstification of Paleozoic bedrock for southern Ontario was
obtained from MNDMF (Brunton and Dodge, 2007). Figure 5 illustrates the location of potential
Karst in the study area. As shown on the map, a majority of the study area is either on known,
inferred or is potential Karst topography.

Karst is a distinctive topography resulting from geological weathering and erosion processes. It is
shaped by the dissolution of a layer or layers of soluble bedrock, usually carbonate rock such as
limestone and dolomite. Due to the subterranean drainage, there may be very limited surface
water because storm runoff is able to seep through cracks and openings into the ground. Many
karst regions, such as those in the Niagara Escarpment, display unique surface features such as
sinkholes, caverns, and dolines. The underground drainage system created as a result of bed
dissolution has the potential to result in significant losses of surface runoff to the subsurface
regions.

The impact of Karst topography on runoff generation is often dynamic, and can be changed by
anthropogenic developments over time. Given the difficulty in quantifying runoff reductions by
potential Karst formations, the VO2 model did not discount this possible reduction in runoff. In
essence, it is likely that the physical flow in reality would be smaller than the predicted modelled
flow, but this would need to be confirmed with a flow monitoring program and detailed
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investigation. For the purpose of this study, the culvert sizing evaluation has used current
modelling results and does not account for these losses.

Rainfall Data

The VO2 model was used to simulate the 2 to 100 year design events. Intensity-Duration-
Frequency (IDF) data for these events was obtained from the CVC Stormwater Management
Guidelines and CVC Standard Parameters documents. Based on the CVC guidelines, a 24 hour
Chicago distribution was used in the model for the 2 to 100 year design storms.

Results

Using the model input parameters described above, the existing conditions VO2 model was run to
generate peak flows. Table 2 below summarizes the modeling results for the 13 cross culvert
locations. Detailed model outputs are in Appendix C.

Table 2: Summary of Existing Peak Flows to Draining to Each Cross Culvert

Culvert | Area VO2 Peak Flows (m®/s

ID # (ha) 2 Year 5 Year 10 Year | 25 Year | 50 Year | 100 Year
2 19.15 0.65 1.10 1.44 1.90 2.30 2.65
10 8.81 0.08 0.13 0.18 0.24 0.29 0.33
14 12.27 0.24 0.43 0.60 0.83 1.02 1.20
16 4.23 0.19 0.33 0.44 0.59 0.72 0.85
17 35.03 0.31 0.54 0.72 0.96 1.18 1.38
24 2.77 0.15 0.24 0.31 0.41 0.49 0.57
37 21.05 0.31 0.50 0.65 1.42 1.88 3.29
43 48.56 0.53 0.92 1.37 2.68 3.37 4,99
44 127.28 1.19 2.12 2.87 3.91 4.86 5.70
47 0.24 0.02 0.03 0.03 0.04 0.05 0.06
48 17.52 0.16 0.28 0.39 0.53 0.66 0.87
55 7.71 0.15 0.27 0.37 0.50 0.61 0.72
56 0.91 0.03 0.06 0.08 0.11 0.13 0.16

The model results indicate relatively high peak flows for the relatively large drainage areas at
some locations. There are several important factors potentially impacting the drainage
characteristics of this area that suggest model flows are higher than actual flows.  Runoff
potential can be severely reduced due to deep losses to Karst topography. Also, with many
depressed areas and rolling hills, the area of ineffective drainage may actually be higher than the
conservative approach taken in the VO2 hydrologic model. As a result of these conditions, actual
runoff to the cross culverts is substantially reduced relative to the modelled results.
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Flooding due to poor conveyance across the road is likely limited throughout the study area due
to the Karst landscape and rolling topography. Further details on this discussion are included
below in the hydraulic assessment.

2.2.2 Hydraulic Assessment

The hydraulic assessment was based on a review of the culverts’ physical conditions as well as
hydraulic modelling using Bentley’s CulvertMaster program. CulvertMaster is widely used in the
design and analysis of culvert hydraulics, and solves most variables including culvert size, flow
and headwater. Its can handle free surface flow, pressure and varied flow situations including
backwater and drawdown curves.

A majority of the 14 cross culverts are CSPs while one is PVC pipe. Sizes range from 300 mm to
1200 mm. Table 3 summarizes the culvert characteristics.

Table 3: Cross Culvert Characteristics

ID # (mm) Type | Material (m/m) X-S Area
u/S D/S (%)
2 900 circular CSP 0.017 387.32 386.73 90
10 450 circular PVC 0.017 382.71 382.48 n/a
14 600 circular CSP 0.028 380.43 379.94 90
16 300 circular CSP 0.056 386.15 385.25 n/a
17 300 circular CSP 0.035 384.68 384.33 5
24 400 circular CSP 0.032 428.30 427.82 10
37 600 circular CSP 0.031 418.80 418.41 60
900 x
43 500 ellipse CSP 0.014 400.13 399.96 100
1200 x
44n 1000 ellipse CSP 0.014 399.46 399.27 100
1200 x
44s 1000 ellipse CSP 0.010 399.44 399.31 100
47 400 circular CSP 0.017 398.17 397.96 60
48 400 circular CSP 0.020 394.08 393.84 76
55 300 circular CSP 0.026 388.76 388.43 60
56 300 circular CSP 0.004 387.26 387.21 5
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A capacity rating for each of the culverts was determined based on the existing physical
conditions of the culverts as summarized in the culvert inventory compiled by the Region and the
following MTO criteria shown in Table 4.

Table 4: Capacity Rating Criteria

Category Description Cr%geggc\:{c?on
Good Original culvert capacity diminished by 5% or less. 95 % -99 %
Fair Original culvert capacity diminished by less than 15%. 85%-94 %
Poor Original culvert capacity diminished by less than 25%. 75 % - 84 %

Tolerable

Below Minimum

25%.

Original culvert capacity diminished by more than

Table 5 below summarized the capacity rating for each culvert and describes whether or not the
current structure meets the Region’s standards for minimum pipe size.

Table 5: Capacity Rating of Cross Culverts under Existing Conditions

Meeting Region's

Culvert ID # | Size (mm) Capacity Rating (CR) current standard
(min. 600mm)
2 900 Fair Yes
10 450 Good No
14 600 Fair Yes
16 300 Fair No
17 300 Below Minimum Tolerable No
24 400 Below Minimum Tolerable No
37 600 Below Minimum Tolerable Yes
43 900 x 500 Very Good Yes
44 (north) 1200 x 1000 Very Good Yes
44 (south) 1200 x 1000 Very Good Yes
47 400 Below Minimum Tolerable No
48 400 Poor No
55 300 Below Minimum Tolerable No
56 300 Below Minimum Tolerable No
Dillon Consulting Limited Page 15
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The capacity rating along with additional information summarized in the Region’s inventory
sheets provides recommendations to maintain and/or upgrade specific culverts. As shown, some
culvert sizes do not meet the Region’s current standard; however in some cases the depth of cover
over the road is not sufficient to accommodate a 600 mm culvert. However, these entrance
culverts may have been consistent with standard practices at the time of construction. Figure 6
illustrates the capacity rating and where culvert pipe sizes do not comply with the current Region
standard. Detailed information is provided in Appendix G.

The hydraulic capacities of existing cross culverts were determined based on information
provided by the Region (i.e., invert elevations and slopes) and with information recorded during
the reconnaissance-level site visit (i.e., tailwater (TW) assumptions based on ponding
observations at downstream side of culvert). If ponding was observed at the downstream end of
the culvert, a conservative tailwater assumption would be considered whereby TW level would be
set at the downstream obvert elevation in the CulvertMaster model.

The top of road elevation was determined at each cross culvert and assigned as the threshold
elevation, above which flows would overtop the roadway. With these input parameters, Culvert
Master was run and the hydraulic capacity with water level at the top of road elevation was
estimated. Table 6 presents the maximum culvert flows before overtopping the roadway under
existing conditions. Please refer to Appendix E for detailed input information. CulvertMaster
model outputs are provided in Appendix F.
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Table 6: Existing Cross Culvert Hydraulic Capacity at Top of Road Elevation

Invert Elevation (m) At Top of Road
Culvert Size Elevation Capacity Level of Service
D% (mm) Lo = (m) (mfs) (Return Period)
2 900 387.32 386.73 394.32 3.486 100-year
10 450 382.71 382.48 383.34 0.227 10-year
14 600 380.43 379.94 381.62 0.639 10-year
16 300 386.15 385.25 386.86 0.128 Less than 2-year
17 300 384.68 384.33 385.30 0.116 Less than 2-year
24 400 428.30 427.82 429.24 0.216 2-year
37 600 418.80 418.41 419.99 0.639 5-year
900 x
43 500 400.13 399.96 400.88 0.549 2-year
1200 x
44n 1000 399.46 399.27 400.76 1.687 10-year
1200 x
44s 1000 399.44 399.31 400.76 1.603 10-year
47 400 398.17 397.96 398.98 0.184 100-year
48 400 394.08 393.84 394.95 0.189 2-year
55 300 388.76 388.43 389.39 0.106 Less than 2-year
56 300 387.26 387.21 388.16 0.109 25-year

Comparing the hydrologic modelling results in Table 2 with the maximum culvert capacity in
Table 6, an existing level of service is determined (last column of Table 6). Figure 7 shows the
existing level of service for cross culverts. As anticipated, the majority of the cross culverts do
not meet the current Region’s standard; that is, to provide a level of service for a 1 in 25 year
storm event. This however, is expected, since many of the culverts do not even meet the
minimum size requirement of 600 mm. As the culverts sizes are relatively small, flooding over
the road on a frequent basis should be prevalent in this area.

If modelled flows to cross culverts are likely to be higher than reality (due to the discounting of
the impact of Karst topography), the actual LOS provided by the cross culverts is presumably
better than that indicated by the CulvertMaster model. The hydrologic and hydraulic model
findings would indicate that flooding over the road is a frequent occurrence in this area.
However, flooding issues within the study appear to be associated with drainage parallel to the
road as a result of deficiencies with the drainage system (i.e. shoulder, ditches and entrance
culverts).  There is no known evidence of flooding due to poor drainage across the road as
determined during the field visits. A local resident located near cross culvert # 43 indicated his
property does experience occasional flooding due to poor conveyance of this structure. He also
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noted similar problems are not evident at culvert # 44. As noted above, flooding across the road
is likely limited throughout the entire study area due to the potential Karst landscape and its
influence on runoff flows. Based on these reasons, it may be more realistic and appropriate to
adopt the Region’s 600 mm minimum pipe size rather than meet a return period LOS. Following
the minimum pipe size standard would likely be sufficient at most cross culvert locations to
provide a 25-year level of service.

2.3  Evaluation of Road Drainage System

A separate approach has been established to review and evaluate the road drainage system, which
includes entrance culverts and roadside ditches. A hydrologic assessment was conducted for
ditches using the Rational Method, while the hydraulic review was completed based on the
Manning’s Equation. For entrance culverts, a capacity rating analysis similar to that of the cross
culverts was carried out.

2.3.1 Hydrologic Assessment of Roadside Ditches

Although there are many roadside ditches along various stretches of Bush Street and Mississauga
Road, only continuous ditches of significant length and those associated with entrance culverts
were included in the review. In essence, ditches of very short lengths, with no distinct flow
direction (e.g. ditch slopes alternating between positive and negative grades), and ditches that do
not connect to any entrance culverts were not a part of the analysis. Figure 8 identifies these 35
ditches that were analyzed as part of this investigation.

Each ditch identification number has a sub-section ID attached. A long ditch (e.g. ditch M115)
may be divided into several sub-sections labelled A, B and C respectively. The points of division
are landmarked by entrance culverts. For example, ditch M115 is identified with 3 distinct
sections; namely, ditch M115-Section A, ditch M115-Section B and ditch M115-Section C. Each
section is evaluated separately for flows. Figure 9 illustrates how ditch sections are labelled.
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Figure 9: Ditch Identification and Section Labelling

Example Ditch:

Ditch M115 Ditch M115 Ditch M115
Section A Section B Section C

Entrance V

Culverts

Drainage Area Characterization

The Rational Method was used to complete the hydrologic assessment of the roadside ditches.
Similar to the hydrologic evaluation for cross culverts, the drainage area tributary to each of the
identified ditches was first determined. A detailed GIS analysis to delineate these catchment
boundaries and to characterize surface drainage patterns was conducted. Figure 10 presents the
catchment delineation for roadside ditches.

As previously mentioned in the hydrologic assessment for cross culverts, the surficial soils in the
study area consist mostly of loam. The appropriate runoff coefficients C were selected from the
MTO Drainage Manual (Design Chart 1.07) based on this soil texture, along with the
corresponding catchment land use and topography. The corresponding time of concentration (Tc)
for each catchment was subsequently estimated based on the SCS Upland Method. A minimum
inlet time of 10 minutes was used following the Region of Peel storm sewer design criteria
(Section 4.0, July 2009).

Rainfall Data

Based on the Region of Peel Design Guidelines, the criteria used to review the road drainage
system (ditches) are to be based on the 10-year design event. The Intensity-Duration-Frequency
(IDF) data for these events was obtained from the CVC Stormwater Management Guidelines and
CVC Standard Parameters documents. Using the Rational Method, the peak flows to ditches
were determined for the 10-year design storm.
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Results

Using the drainage area characteristics and the Rational Method, peak flows for each of the ditch
sections were determined. Table 7 summarizes the catchment parameters for ditches as well as the
results of the peak flow assessment. Please refer to Appendix D for detailed calculations.

Table 7: Roadside Ditches Characteristics and Peak Flows

Rational Method

i . . Area- Intensi Peak Flow to

Ditch 1D I;;g::)r? l:g T:::;?Jgﬂi%e weighted Tc=t | based ont{O- Ditches Q, =

(ha) Runoff Coeff. | (min) year storm 0.002280iA

C (mm/hr) (m°/s)
B10 A 0.57 0.426 174 90.1 0.06
B10 B 2.67 0.388 19.1 85.4 0.25
B15 A 0.41 0.406 15.9 94.7 0.04
B18 A 0.16 0.607 15.8 95.0 0.03
B20 A 1.91 0.498 17.0 91.1 0.24
B25 A 0.44 0.446 154 96.3 0.05
B25 B 0.98 0.427 16.0 94.2 0.11
B30 A 1.84 0.415 16.2 93.7 0.20
B35 A 0.79 0.435 15.0 97.6 0.09
M10 A 2.95 0.376 18.8 86.3 0.27
M10 B 20.42 0.364 20.1 83.0 1.71
M10 C 20.47 0.365 20.7 81.6 1.69
M100 A 0.05 0.652 16.2 93.5 0.01
M105 A 0.25 0.312 15.7 95.2 0.02
M105 B 0.48 0.318 16.4 93.0 0.04
M110 A 0.62 0.337 155 95.9 0.06
M110 B 0.77 0.345 15.9 94.7 0.07
M110 C 0.98 0.358 16.5 92.8 0.09
M110 D 2.29 0.361 23.6 75.3 0.17
M115 A 0.06 0.608 15.8 94.8 0.01
M115 B 0.14 0.639 17.2 90.6 0.02
M115 C 7.71 0.301 25.6 71.7 0.46
M120 A 0.10 0.624 17.2 90.5 0.02
M125 A 0.91 0.307 16.3 93.4 0.07
M130 A 0.06 0.705 17.1 91.0 0.01
M140 A 0.20 0.746 19.1 85.4 0.04
M145 A 0.23 0.433 16.1 93.8 0.03
M15 A 0.38 0.607 17.3 90.2 0.06
M15 B 0.75 0.546 18.7 86.5 0.10
M15 C 2.83 0.426 235 75.5 0.25
M150 A 0.22 0.661 17.7 89.1 0.04
M155 A 1.07 0.317 15.9 94.7 0.09
M155 B 1.40 0.332 16.7 92.1 0.12
M20 A 0.08 0.572 15.6 95.6 0.01
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Rational Method

i . . Area- Intensi Peak Flow to

Ditch 1D E;Ei,r:,rs] l:g TX:?L?J ?;:]t?:%e weighted T.=t | based ontilo- Ditches Q, =

(ha) Runoff Coeff. (min) year storm 0.002280iA

C (mm/hr) (m>/s)

M20 B 0.17 0.667 16.5 92.8 0.03
M25 A 1.53 0.380 15.6 95.6 0.15
M25 B 2.66 0.408 18.9 85.9 0.26
M25 C 2.85 0.419 19.6 84.3 0.28
M25 D 4.73 0.401 20.2 82.6 0.44
M30 A 0.09 0.538 15.0 97.6 0.01
M40 A 0.47 0.381 16.9 91.6 0.05
M40 B 0.58 0.419 17.9 88.7 0.06
M40 C 1.86 0.359 20.8 81.3 0.15
M40 D 2.16 0.399 254 72.0 0.17
M45 A 0.16 0.609 17.1 90.8 0.02
M45 B 0.33 0.558 17.9 88.7 0.05
M45 C 20.14 0.355 26.3 70.5 1.40
M45 D 20.61 0.357 29.5 65.6 1.34
M50 A 0.57 0.434 16.8 91.9 0.06
M55 A 1.17 0.386 15.4 96.3 0.12
M65 A 3.04 0.345 16.6 92.3 0.27
M65 B 17.38 0.325 31.7 62.6 0.98
M65 C 17.44 0.327 324 61.8 0.98
M65 D 17.59 0.329 36.4 57.2 0.92
M75 A 0.16 0.587 16.2 93.7 0.02
M80 A 0.14 0.443 15.0 97.6 0.02
M80 B 0.17 0.494 15.5 95.9 0.02
M85 A 0.06 0.655 16.6 924 0.01
M90 A 0.24 0.585 175 89.7 0.04
M95 A 0.09 0.597 18.2 87.8 0.01
M95 B 17.04 0.286 28.9 66.4 0.90
M60 A 2.16 0.467 23.7 75.3 0.21
M60 B 2.26 0.474 24.9 73.0 0.22
M60 C 49.30 0.391 54.8 43.2 2.31
M70 A 0.06 0.696 16.0 94.1 0.01

The catchment areas for ditches are located on potential Karst topography, as mentioned
previously in the hydrologic assessment for cross culverts (please see cross culvert sections for
more details). Given the difficulty in quantifying runoff reductions by potential Karst landscapes,
the Rational Method did not discount this probable reduction in runoff. However, actual runoff
flows to ditches may be smaller than those estimated by the current Rational Method, but would
need to be confirmed with additional flow monitoring and detailed investigation. For the purpose
of this study a conservative approach has been followed since the evaluation has used modelled
estimates and does not account for these losses. Nevertheless, it is important that Karst be
acknowledged as a potential factor affecting drainage within the study area.
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2.3.2 Hydraulic Review

Roadside Ditches

The hydraulic assessment of the roadside ditches was conducted using the Manning’s Equation to
determine their capacities and ultimately the level of service relative to the Region’s standards.
Representative cross sections of the ditches were obtained during the field reconnaissance for this
purpose. Based on the estimated cross-sectional, longitudinal slope information and the ditch
lining material (i.e., grass, vegetation, gravel, etc.), the ditch capacities were determined.

The physical conditions and cross sectional profiles of the roadside ditches vary extensively along
Bush Street and Mississauga Road. Although some ditches are indicated on the 2009 survey
drawing provided by the Region, field observations sometimes revealed that those ditches were
not evident. Also, the cross sectional characteristics of a single ditch may change continuously
along its length. However, the “representative” ditch cross-section information was obtained in
the field for the most constrained section of the ditch. For a review of the ditch capacity, this
level of analysis is deemed appropriate. More detailed analysis would include a survey of the
entire ditch which is beyond the scope of this work.

Table 8 presents the ditch capacities estimated by Manning’s Equation. An assessment of the 10-
year peak flows for the ditches and the available ditch capacities determines whether or not they
meet the Level of Service based on the Region’s current standard. Figure 11 summarizes these
findings.
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Table 8: Ditch Capacities and Level of Service

. Rational Method Existing Ditch Cross Section Profile (estimated) .
Ditch _ _ Level of Service
Ditch | Sub- Vol Peak Flow | Top Side Bottom | Long AU (Is existing ditch
ID | section | DYainade |, pitches | width D(erﬁ;h Slope | Width | Slope Ca%fg;g E,T /s) | capacity sufficient for
ID Ditch (ha) Q (m¥s) (m) (H:V) (m) (m/m) Manning's Eqn the 10-year event?)
B10 A 0.57 0.06 1.8 0.25 2.5 0.5 0.016 0.34 Yes
B10 B 2.67 0.25 1.8 0.25 25 0.5 0.035 0.51 Yes
B15 A 0.41 0.04 7.0 0.49 4.1 3.0 0.090 121 Yes
B18 A 0.16 0.03 9.5 0.66 5.0 2.9 0.020 11.0 Yes
B20 A 1.91 0.24 3.7 0.84 2.2 0.0 0.035 5.04 Yes
B25 A 0.44 0.05 1.9 0.40 1.7 0.6 0.038 1.25 Yes
B25 B 0.98 0.11 1.9 0.40 1.7 0.6 0.084 1.85 Yes
B30 A 1.84 0.20 2.2 0.55 15 0.6 0.004 0.65 Yes
B35 A 0.79 0.09 0.4 0.34 0.6 0.0 0.020 0.06 No
M10 A 2.95 0.27 2.0 0.30 0.5 1.3 0.060 1.24 Yes
M10 B 20.42 1.71 3.1 1.32 1.0 0.0 0.016 4.14 Yes
M10 C 20.47 1.69 3.1 1.32 1.0 0.0 0.027 5.37 Yes
M100 A 0.05 0.01 15 0.40 0.0 1.5 0.011 0.84 Yes
M105 A 0.25 0.02 2.0 0.24 4.2 0.0 0.005 0.14 Yes
M105 B 0.48 0.04 2.0 0.24 4.2 0.0 0.014 0.22 Yes
M110 A 0.62 0.06 1.0 0.10 3.0 0.4 0.017 0.05 No
M110 B 0.77 0.07 1.0 0.10 3.0 0.4 0.039 0.08 Yes
M110 C 0.98 0.09 1.0 0.10 3.0 0.4 0.017 0.05 No
M110 D 2.29 0.17 1.0 0.10 3.0 0.4 0.006 0.03 No
M115 A 0.06 0.01 1.1 0.15 0.3 1.0 0.041 0.26 Yes
M115 B 0.14 0.02 11 0.15 0.3 1.0 0.022 0.19 Yes
M115 C 7.71 0.46 1.1 0.15 0.3 1.0 0.004 0.08 No
M120 A 0.10 0.02 No ditch evident observed in field 0 No ditch evident
M125 A 0.91 0.07 12 Jo31 | 19 | o | 0012 0.18 Yes
M130 A 0.06 0.01 No ditch evident observed in field 0 No ditch evident
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Rational Method

Existing Ditch Cross Section Profile (estimated)

Ditch _ _ Level of Service
Ditch | Sub- Vol Peak Flow | Top Side Bottom | Long AU (Is existing ditch
ID | section | Drainage | o hyinec | widih | DePth Slope Width Slope Ca%auté/ (M™/s) | capacity sufficient for
ID D'io;;f]a(ﬁ;) Qp (M) (m) () (H:V) (m) (m/m) Manfri\??]g'cs)rl]zqn the 10-year event?)
M140 A 0.20 0.04 10 |03 | 07 | o5 | 0020 0.42 Yes
M145 A 0.23 0.03 No ditch evident observed in field 0 No ditch evident
M15 A 0.38 0.06 2.0 0.30 2.0 1.3 0.060 1.62 Yes
M15 B 0.75 0.10 1.9 0.60 1.0 0.7 0.052 2.82 Yes
M15 C 2.83 0.25 2.0 0.68 1.0 0.6 0.018 2.01 Yes
M150 A 0.22 0.04 1.7 0.48 1.0 0.7 0.039 1.62 Yes
M155 A 1.07 0.09 2.1 0.60 1.3 0.6 0.035 2.38 Yes
M155 B 1.40 0.12 2.1 0.60 1.3 0.6 0.053 2.92 Yes
M20 A 0.08 0.01 1.0 0.70 0.5 0 0.041 0.48 Yes
M20 B 0.17 0.03 1.0 0.70 0.5 0 0.037 0.46 Yes
M25 A 1.53 0.15 1.7 0.30 2.8 0 0.039 0.46 Yes
M25 B 2.66 0.26 1.7 0.30 2.8 0 0.009 0.22 No
M25 C 2.85 0.28 1.7 0.30 2.8 0 0.025 0.36 Yes
M25 D 4.73 0.44 1.7 0.30 2.8 0 0.014 0.27 No
M30 A 0.09 0.01 No ditch evident observed in field 0 No ditch evident
M40 A 0.47 0.05 15 0.30 0.5 1.2 0.020 0.70 Yes
M40 B 0.58 0.06 15 0.30 0.5 1.2 0.058 1.17 Yes
M40 C 1.86 0.15 1.8 0.33 2.7 0 0.010 0.28 Yes
M40 D 2.16 0.17 3.1 0.60 1.8 0.9 0.022 2.99 Yes
M45 A 0.16 0.02 2.5 0.75 1.0 1.0 0.034 4.49 Yes
M45 B 0.33 0.05 4.7 1.26 14 1.1 0.024 14.2 Yes
M45 C 20.14 1.40 2.1 0.65 0.8 1.0 0.020 2.43 Yes
M45 D 20.61 1.34 2.1 0.65 0.8 1.0 0.006 1.31 No
M50 A 0.57 0.06 1.9 0.40 15 0.7 0.027 1.10 Yes
M55 A 1.17 0.12 1.2 0.33 1.2 0.4 0.023 0.43 Yes
M65 A 3.04 0.27 2.0 0.60 1.3 0.5 0.010 1.15 Yes
M65 B 17.38 0.98 2.0 0.60 1.3 0.5 0.003 0.61 No
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M65 C 17.44 0.98 2.0 0.60 1.3 0.5 0.054 2.65 Yes
M65 D 17.59 0.92 2.0 0.60 1.3 0.5 0.010 1.13 Yes
M75 A 0.16 0.02 2.2 0.20 5.5 0 0.020 0.22 Yes
M80 A 0.14 0.02 1.6 0.13 6.2 0 0.029 0.10 Yes
M80 B 0.17 0.02 1.6 0.13 6.2 0 0.029 0.10 Yes
M85 A 0.06 0.01 No ditch evident observed in field 0 No ditch evident
M90 A 0.24 0.04 2.2 0.32 3.4 0 0.024 0.52 Yes
M95 A 0.09 0.01 1.4 0.18 0.0 1.4 0.017 0.30 Yes
M95 B 17.04 0.90 14 0.18 0.0 14 0.017 0.30 No
M60 A 2.16 0.21 2.1 0.35 2.0 0.7 0.003 0.29 Yes
M60 B 2.26 0.22 2.1 0.35 2.0 0.7 0.042 1.20 Yes
M60 C 49.30 2.31 2.5 0.60 2.1 0 0.005 0.71 No
M70 A 0.06 0.01 15 0.60 0.6 0.8 0.025 1.12 Yes
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Entrance Culverts

A capacity rating assignment, similar to the one conducted for cross culverts, was performed for
entrance culverts as a part of this drainage system review. Table 9 presents the capacity rating of
each entrance culvert and where culvert pipe sizes do not comply with current Region standards.

Figure 12 illustrates the capacity rating of entrance culverts. Please refer to Appendix H for

detailed information.

Table 9: Capacity Rating of Entrance Culverts under Existing Conditions

Elvar Meeting Region's Effective
ID # Size (mm) current standard X-Sectional Capacity Rating (CR)
(min. 375 mm) Area (%)

1 300 No 0 Below Minimum Tolerable
3 350 No 60 Below Minimum Tolerable
4 350 No 15 Below Minimum Tolerable
5 300 No 100 Very Good
6 300 No 0 Below Minimum Tolerable
7 300 No 95 Good
8 300 No 30 Below Minimum Tolerable
9* 300 No 40 Below Minimum Tolerable
11 300 No n/a Below Minimum Tolerable**
12 300 No 25 Below Minimum Tolerable
13 300 No 50 Below Minimum Tolerable
15 300 No 10 Below Minimum Tolerable
18 400 Yes 60 Below Minimum Tolerable
19 400 Yes 40 Below Minimum Tolerable
20 500 Yes 0 Below Minimum Tolerable
21 400 Yes 0 Below Minimum Tolerable
22 400 Yes 95 Good
23 400 Yes nfa n/a
25 400 Yes 20 Below Minimum Tolerable
26 400 Yes 60 Below Minimum Tolerable
27 300 No 16 Below Minimum Tolerable
28 400 Yes nfa Fair**
29 400 Yes 60 Below Minimum Tolerable
30 600 Yes 95 Good
31 600 Yes 40 Below Minimum Tolerable

32* 600 Yes 100 Very Good

33* 400 No 0 Below Minimum Tolerable
35 500 Yes 15 Below Minimum Tolerable
36 600 Yes 90 Fair
38 400 Yes 50 Below Minimum Tolerable
39 500 Yes 60 Below Minimum Tolerable
40 600 Yes 100 Very Good
41 500 Yes 70 Below Minimum Tolerable
42 500 Yes 40 Below Minimum Tolerable
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Culvert _ Meeting Region's EffecFive _ _
ID # Size (mm) current standard X-Sectional Capacity Rating (CR)
(min. 375 mm) Area (%)

45 400 Yes 5 Below Minimum Tolerable
46 300 No 15 Below Minimum Tolerable
49 500 Yes 95 Good
50 400 Yes 50 Below Minimum Tolerable
51 400 Yes 90 Fair
52 400 Yes 90 Fair
53 300 No 5 Below Minimum Tolerable
54 400 Yes 75 Poor
57 200 No 0 Below Minimum Tolerable
58 200 No n/a Below Minimum Tolerable**

Note: * = The culvert does not cross Bush Street or Mississauga Road, but transverse smaller side roads.
** = Region’s inventory data not available for this culvert. Evaluation based on field observations.

They are required to have a minimum size of 600 mm.

Sizes of the 44 entrance culverts range from 200 mm to 600 mm. Some culvert sizes do not meet

the Region’s current standards (375 mm); however in some cases the depth of cover over the
driveway road is not sufficient to accommodate a 375 mm diameter structure. Also, these
entrance culverts may have been consistent with standard practices at the time of construction. In

general, the entrance culverts do not provide sufficient capacity as the effective area has been
diminished. The capacity rating along with additional information summarized in the Region’s

inventory sheets provides recommendations to maintain and/or upgrade these culverts.

Dillon Consulting Limited

Page 32




Rating

Legend
10 Entrance Culvert ID #
@ Very Good Condition

Good Condition
Fair Condition
Poor Condition

Below Minimum Tolerable

No Available Data

O e 0Oe@eo

Bush Street and Mississauga Road
Figure 12: Entrance Culvert - Capacity

1:9,000
100 200 300

(72}
Inset 1 9 »
x o
c g o
OO w 2
4’). w X
yx I
2N G
N g
FOR
z XS OF THE CReprr g
: o: © ® "@
] BUSH ST @5 6 9
@ @1 BUS @4 7 12@
-
T 13@
O
14
2
I
(&)
4
o
=
[72]
2
=
MISSI
1: 8,000 SSay
Ga Rf®y5
0 100 200 300
-
Inset 2 S
K? 2
i <
-
Q
S
=
27 33
180019 200 @y @2 230 250 @26 @%ssissaucaro @28 20 300, @ 93 35@ 36@
-
=
m
(0]
z
z
[a)
m
(7]
[=]
m
P
@15 3
1:9,000
100 200 300
Inset 3
)
™
s
(7]
m
s
z
m
52 _ 53 E
41 45 49
@3 3@ 30@g .42 MISSISSAUGARD @ 4@ o) 50 ~054 @58 @57
40 51

Created By: SFG

Checked By: IP/GT

Date Created: 060710

Date Modified: 061510

File Path: I\GIS\103121 - Bush Street &
Mississauga Rd\Mapping\Culvert and
Ditches Figures\Entrance Culvert - Capacity
Rating.mxd




Bush Street and Mississauga Road Class EA
Existing Conditions Drainage Report - DRAFT June 2010

3. SUMMARY

The Drainage and Stormwater Management component of the Bush Street and Mississauga Road
Class Environmental Assessment consists of two Phases. Phase I: The Drainage Assessment and
Hydraulic Analysis documents the existing conditions and has been completed based on a review
of background data, field investigations and a capacity assessment. Two separate approaches have
been carried out for a) the cross culvert capacity assessment, and b) the road drainage system.

For the cross culverts, hydrologic and hydraulic modelling was completed. A VO2 hydrologic
model was set-up and run to determine peak flows for the return period events (i.e., 2 — 100 year).
Model peak flows are likely higher than actual peak flows due to the potential Karst topography
and influence of ineffective drainage areas. The hydraulic analysis was performed using
CulvertMaster to determine the level of service (LOS) provided by each structure. The model
results indicate that in general, the majority of the cross culverts fail to provide the required LOS.
Furthermore, many of the cross culverts also do not meet the Region's minimum size
requirement (i.e., 600 mm diameter). Since the peak flow model estimates are likely higher than
actual flow, the actual LOS provided by the cross culverts is likely better than indicated by
CulvertMaster. It may be more realistic and appropriate to adopt the Region’s 600 mm minimum
pipe size rather than meet a return period LOS. Following the pipe size standard would increase
the theoretical level of service and balance the as yet undetermined extent of Karst landscape and
rolling topography influencing the drainage characteristics.

For the road drainage system, which includes roadside ditches and entrance culverts, a simplified
approach was taken to review the existing capacity and to identify inadequacies with regard to
handling stormwater drainage. A hydrologic assessment was conducted for ditches using the
Rational Method, while the hydraulic review was completed based on the Manning’s Equation.
For entrance culverts, a capacity rating analysis using MTO criteria was carried out based on the
existing physical conditions of the culverts as summarized in the culvert inventory compiled by
the Region. The catchment areas for ditches are located on potential Karst topography, as
aforementioned in the hydrologic assessment for cross culverts. Conservatively, the Rational
Method was applied and the peak flows calculated may be higher than actual flows. In general,
the ditches evaluated provided the required LOS. However, drainage issues do exist in the study
area due to shoulder deficiencies and due to lack of ditching for the collection of storm runoff. A
capacity rating was assigned to each entrance culvert based on the physical condition of these
structures. In general, the physical condition of the majority of the entrance culverts was such
that the capacity was below tolerable. The capacity rating along with additional information
summarized in the Region’s inventory sheets provides recommendations to maintain and/or
upgrade these culverts.
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4. NEXT STEPS

The next steps include completion of the Phase Il component, namely the development of a
Stormwater Management Plan. First, a review of the Region’s recommended road improvements
will be undertaken to determine potential impacts to water resources. Alternative methods will be
considered to mitigate the potential impacts. Design methods will be identified in consultation with
other disciplines where appropriate (e.g., geotechnical, geomorphologic). Finally the alternative
methods will be evaluated to recommend preferred stormwater management solutions.

Road improvements that could impact water resources may include additional ditches and
changes in road footprint. It is anticipated that the addition of ditches will not significantly alter
drainage areas and that similar flow patterns of similar magnitudes would exist under proposed
conditions. Changes in the road footprint are likely to be minimal and therefore no significant
water quality and quantity impacts are expected. Hydraulic impacts may include increases to
upstream flood levels should the existing road profile elevation be raised (e.g., existing base,
crushed in place).

Stormwater management measures will be identified to minimize potential water quality and
quantity impacts. Along the rural transportation corridor, conveyance controls such as flat bottom
grass-lined or enhanced swales have been considered, and the need for pond end-of-pipe controls
is limited (i.e., no widening to necessitate peak flow controls). End-of-pipe oil-grit separators
may also be considered in isolated areas if curb and gutter and storm sewers are preferred. To
address hydraulic impacts, we will assess alternative culvert sizes. Mitigation measures may also
be recommended as an opportunity to address existing capacity deficiencies not related to the
proposed works.
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Inventory of Hydraulic Structures

Project Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 10 Slope (m/m): 0.01677 Present? (Y/N): Y
Project No: 10-3121 Location: Bush St, west of Main Barrel Condition: Ave. Depth (mm): 100 - 300
Date: 16-Apr-10 Type: culvert Velocity (m/s):
Field Crew: GT/JH/BH Material: PVCINC Inlet Type: Flow (cms):
Photo No: 2620-2626.JPG Diameter (m): 0.45 m Inlet Condition: Silt (mm):
Map Ref: STA 1+965 Height (m): Skew Angle (deg): 0 |Tailwater/Backwater Condition:
Width (m): Obvert to Road (m):
Length (m): 13.3 Construction Date:
U/S Invert Elev (m): 382.706 Other Comments: pond u/s
D/S Invert Elev (m): 382.483
Site Description / Comments Site Photograph
Photo 2620 D/S side
Photo 2621 D/S side Photo 2620
Photo 2622 D/S side
Photo 2623 U/S side
Photo 2624 U/S side
Photo 2625 U/S side
Photo 2626 U/S side




Inventory of Hydraulic Structures

Project Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 14 Slope (m/m): 0.029 Present? (Y/N): Y
Project No: 10-3121 Location: Bush St, & Old Main Barrel Condition: good Ave. Depth (mm): 100 mm
Date: 16-Apr-10 Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert Inlet Type: Flow (cms):
Photo No: 2634-2639.JPG Material: CSP Inlet Condition: Silt (mm): > 50% full D/S
Map Ref: STA 42+955 Diameter (m): 0.60 m Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): Obvert to Road (m):
Width (m): Construction Date:
Length (m): 17.2 Other Comments:
U/S Invert Elev (m): 380.433 |Control Point U/S face of 21/22 1.87 m (12cm from 1.87m to obvert)
D/S Invert Elev (m): 379.933 survey at U/S face - vegetated grass /trees over bank, rocky bottom
Site Description / Comments Site Photograph

Photo 2634 looking U/S

Photo 2635 U/S face Photo 2635

Photo 2636 looking U/S - showing split channel just

U/S of culvert

Photo 2637 looking D/S

Photo 2638 looking D/S

Photo 2639 culvert face of side channel

side channel:  v-channel

small trees over bank; veg/dirt bottom

Bankfull width measurements - along church parking lot
1.1m, 1.4m, 1.6m, 2.1m => ave 1.55 m (ave depth 10cm)

bed: gravel substrate

channel d/s slope = 5% (estimate)




Inventory of Hydraulic Structures

Project Information

Structure Information

Flow Conditions

Project Name:
Project No:
Date:

Field Crew:
Photo No:
Map Ref:

Bush St & Mississauga
Rd EA

10-3121

16-Apr-10

GT/JH/BH

2640.jpg, 2641.jpg

STA 42+540

ID No
Location

Type

Material:

Diameter (m):
Height (m):
Width (m):

Length (m)
U/S Invert Elev (m):
D/S Invert Elev (m):

. Culvert # 16
: Bush St
: circular
CSP
0.3
: 16.3
386.152
385.262

Slope (Mm/m):

Barrel Condition

0.056

. crushed

Inlet Type:
Inlet Condition:

Skew Angle (deg):

Obvert to Road (m):
Construction Date:

Other Comments

Present? (Y/N): N

Ave. Depth (mm):

Velocity (m/s):

Flow (cms):

Silt (mm):

Tailwater/Backwater Condition:

. Survey for u/s invert

No channel d/s drains over escarpment

Site Description / Comments

Si

te Photograph

Survey points inverts u/s 99.21, d/s 98.32

Photo 2640.jpg d/s face
Photo 2641.jpg u/s face

Confirm culvert length

Photo 2640




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Project Name
Project No

Date:

Field Crew
Photo No
Map Ref

Bush St & Mississauga
: RdEA

: 10-3121

16-Apr-10

: GT/JH/BH

1 2644-2645.JPG

: STA 42+400

ID No:
Location:

Type:
Material:
Diameter (m):
Height (m):
Width (m):
Length (m):

U/S Invert Elev (m):
D/S Invert Elev (m):

Culvert # 17

Old Main St, west of

Mississauga Rd

culvert

CSP

0.30 m

10.3

384.684
384.325

Slope (m/m):

Barrel Condition

0.03484

: crushed

Inlet Type:

Inlet Condition:
Skew Angle (deg):
Obvert to Road (m):
Construction Date:

Other Comments:

Present? (Y/N): N

Ave. Depth (mm):

Velocity (m/s):

Flow (cms):

Silt (mm): full

Tailwater/Backwater Condition:

no channel

Site Description / Comments

Site Photograph

Photo 2645
Photo 2644

D/S side
U/S side

Photo 2644




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Project Name
Project No

Date:

Field Crew
Photo No
Map Ref

Bush St & Mississauga
: RAEA

1 10-3121

16-Apr-10

: GT/JH/BH

: 2663-2664.JPG

: STA 41+000

ID No:
Location:

Type:
Material:
Diameter (m):
Height (m):
Width (m):
Length (m):

U/S Invert Elev (m):
D/S Invert Elev (m):

Culvert # 24

Mississauga Rd,

south of Old Main St.

culvert
CSP
0.40m
15.252
428.304
427.816

Slope (m/m): 0.032

Barrel Condition:

Inlet Type:

Inlet Condition:

Skew Angle (deg):

Obvert to Road (m):

Present? (Y/N):
Ave. Depth (mm):
Velocity (m/s):
Flow (cms):

Silt (mm): full on U/S end
Tailwater/Backwater Condition:

ponding

Construction Date:

Other Comments:

no definable channel
no definable ditch

Site Description / Comments

Site Photograph

Photo 2664
Photo 2663

Photo 2664




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Project Name
Project No

Date:

Field Crew
Photo No
Map Ref

Bush St & Mississauga
: RAEA

1 10-3121

4-May

: BH/IP

: 6413-6416.JPG

: STA 39+650

ID No:
Location:

Type:
Material:

Diameter (m)

Height (m):
Width (m):

Length (m):

U/S Invert Elev (m):
D/S Invert Elev (m):

Culvert # 37
Mississauga Rd,
south of Old Main St.
culvert
CSP
:0.60m
12.5
418.796
418.414

Slope (m/m):
Barrel Condition:

Inlet Type:

Inlet Condition:
Skew Angle (deg):
Obvert to Road (m):
Construction Date:
Other Comments:

0.03056

Present? (Y/N): N (ponding both ends)

Ave. Depth (mm):

Velocity (m/s):

Flow (cms):

Silt (mm):

Tailwater/Backwater Condition:

Site Description / Comments

Site Photograph

Photo 6413
Photo 6413b
Photo 6414
Photo 6415
Photo 6416

U/S side
U/S side
D/S side
Ditch connecting to D/S side (face south)
Ditch connecting to U/S side (face north)

Photo 6413b




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 43 Slope (m/m): 0.01353 Present? (Y/N): N (ponding D/S end)
Project No: 10-3121 Location: Mississauga Rd, Barrel Condition: Ave. Depth (mm):
Date: 16-Apr-10 south of Old Main St. Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert - elipse Inlet Type: Flow (cms):
Photo No: 2671-2675.JPG Material: CSP Inlet Condition: Silt (mm):
Map Ref: STA 38+875 Diameter (m): 0.90 m Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): 0.55 m Obvert to Road (m):
Width (m): 0.9 m Construction Date:
Length (m): 12.566 Other Comments:
U/S Invert Elev (m): 400.13 | ponding in ditch; wide shallow
D/S Invert Elev (m): 399.96
Site Description / Comments Site Photograph
Photo 2671 D/S side
Photo 2672 Ditch upslope Photo 2671
Photo 2673 Ditch downslope (to MNOP)

Flooding at 16065
* recommend lowering culvert; poor drainage

Photo 2674
Photo 2675

Ditch Info:
D/S Ditch -

U/S Ditch -

U/S face

U/S ditch; no ditch D/S

wide shallow trap
TW=15m

0.5 m Rd side
0.3 m other side
1:1s/s

ponding along ditch
TW=25m

0.6 m Rd side

no bank fieldside




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Project Name
Project No

Date:

Field Crew
Photo No
Map Ref

Bush St & Mississauga
: RAEA

1 10-3121

16-Apr-10

: GT/JH/BH

: 2676-2681..JPG

: STA 38+800

ID No:
Location:

Type:
Material:
Diameter (m):
Height (m):
Width (m):
Length (m):
U/S Invert Elev (m):

Culvert # 44n & 44s

Mississauga Rd,

south of Old Main St.

2 Cell elipse culvert

CSP

1.20 m

1.0m

13.815

399.461 (N), 399.442 (S)

Slope (N) (m/m):

0.01383

Slope (S) (m/m):

0.00970

Barrel Condition:

Inlet Type:

Inlet Condition:

Skew Angle (deg):

Obvert to Road (m):

Present? (Y/N): Y

Ave. Depth (mm):

Velocity (m/s):

Flow (cms):

Silt (mm): 15cm gravel

Tailwater/Backwater Condition:
*TW effected by pond

Construction Date:

Other Comments:

*pond U/S embankment

D/S Invert Elev (m):

399.27 (N), 399.308 (S)

Site Description / Comments

Site Photograph

Photo 2676
Photo 2677
Photo 2678
Photo 2679

Photo 2680
Photo 2681

L U/S
U/S face
L south
L north

L D/S
D/S face

D/S channel veg overbank

0.3mD
2.0 m wide

note: muck/gravel substrate

backwater from
no flow apparen

pond
t

D/S side: top gravel to obvert 0.6 m

Photo 2677




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 47 Slope (m/m): 0.01724 Present? (Y/N): N (ponding D/S)
Project No: 10-3121 Location: Mississauga Rd, Barrel Condition; Ave. Depth (mm):
Date: 16-Apr-10 south of Old Main St. Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert Inlet Type: Flow (cms):
Photo No: 2682-2684.JPG Material: CSP Inlet Condition: Silt (mm): 2 half full
Map Ref: STA 38+425 Diameter (m): 0.4 Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): Obvert to Road (m):
Width (m): Construction Date:
Length (m): 12.238 Other Comments:
U/S Invert Elev (m): 398.172
D/S Invert Elev (m): 397.961

Site Description / Comments

Site Photograph

Photo 2682
Photo 2683
Photo 2684

no channel
no ditch

U/S face
D/S face
looking D/S

Photo 2683




Inventory of Hydraulic Structures

Project Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 48 Slope (m/m): 0.020 Present? (Y/N): Y
Project No: 10-3121 Location: Mississauga Rd, Barrel Condition: Ave. Depth (mm):
Date: 16-Apr-10 south of Old Main St. Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert Inlet Type: Flow (cms):
Photo No: 2685-2687.JPG Material: CSP Inlet Condition: Silt (mm): half full
Map Ref: STA 38+175 Diameter (m): 0.40 m Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): Obvert to Road (m):
Width (m): Construction Date:
Length (m): 12.427 Other Comments:
U/S Invert Elev (m): 394.083 S
D/S Invert Elev (m): 393.836 T
Site Description / Comments Site Photograph
Photo 2685 L D/S
Photo 2686 D/S face Photo 2685

Photo 2687 L U/S

ponding D/S -> wetland D/S
GW at surface along ditch
ditch with water




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Bush St & Mississauga

N (ponding at D/S

Project Name: Rd EA ID No: Culvert # 55 Slope (m/m): 0.02620 Present? (Y/N): side & along ditch
Project No: 10-3121 Location: Mississauga Rd, Barrel Condition: Ave. Depth (mm):
Date: 16-Apr-10 south of Old Main St. Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert Inlet Type: Flow (cms):
Photo No: 2690.JPG Material: CSP Inlet Condition: Silt (mm):
Map Ref: STA 37+725 Diameter (m): 0.30 m Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): Obvert to Road (m):
Width (m): Construction Date:
Length (m): 12.368 Other Comments:
U/S Invert Elev (m): 388.755
D/S Invert Elev (m): 388.431
Site Description / Comments Site Photograph
Photo 2690
Photo 2690
Ditch - TW25m
0.7mD
1:1s/s

(same for both sides of road)




Inventory of Hydraulic Structures

Project

Information

Structure Information

Flow Conditions

Bush St & Mississauga

Project Name: Rd EA ID No: Culvert # 56 Slope (m/m): 0.004088 Present? (Y/N):
Project No: 10-3121 Location: Mississauga Rd, Barrel Condition: Ave. Depth (mm):
Date: 16-Apr-10 south of Old Main St. Velocity (m/s):
Field Crew: GT/JH/BH Type: culvert Inlet Type: Flow (cms):
Photo No: 2691-2693.JPG Material: CSP Inlet Condition: Silt (mm): 10 cm
Map Ref: STA 37+625 Diameter (m): 0.30 m Skew Angle (deg): Tailwater/Backwater Condition:
Height (m): Obvert to Road (m):
Width (m): Construction Date:
Length (m): 11.496 Other Comments:
U/S Invert Elev (m): 387.255
D/S Invert Elev (m): 387.208
Site Description / Comments Site Photograph
Photo 2691 D/S face
Photo 2692 look south Photo 2694
Photo 2693 look north
Photo 2694 U/S face
Photo 2695 south
Photo 2696 north

ditch is dry




Region of Peel — Culvert Inventory Sheets



CULVERT NO. 261

Section - Road: i 1369° i 'i MBSBSAUGA ROAD ﬁ Effective Cross-Section;
Section Start: l &.OLDE BASELINERCAD (REG.' RD# 12) ; % Req. Replacement:
-4 Section End: i 0'7km N'DF OLDE BASE !‘INE. R.OAD Cross Section:
: City/Town: 2 CALEDON .
GPs Coord: | 589082 g | 4846007
g 5{27/2005 ]
Last Inspected: ; .| | Area Regq. Erosion Cntrl: |
; Entrance ;
Service Type: i e Total Ditching Required : § . . .
15457 :
Address/Cross Road: i e Ditching an Private Prop: :; 0 m
. East —
Side of Road: e Volure of BW South 3
Volume of HW North 3
Headwall Repair South 3
. Round ~
Shape/Type: ; i Headwall Repair North s
g Corrugated Steel .
Material: == Bra-Eah HW SA South m
. i c W -
Surface: AT r i re-Fab HW SA North e
- . Gabions Req. at South s
No Headwall Present at South W Pre-Fab Headwall at South i~ e
Gabions Req. at North
No Headwalt Present at North 1w Pre-Fab Headwall at North I~ s Red ¢ -
T Tota! Bartier Length: !
Concrete Headwall at South I~ Gabion Headwat at 5quth I~ =
3 . Barriers Req. Regain: m
Concrete Headwall at North I~ Gabion Headwa at North I~
Barriers Replace/Install:
Barriers Present | Marker Posts i Musiber of Marker Pasts:
Markers Req. Straight:
Markers Replace/Instalt;
1 ] Fush/Clean .. i e ...'?175.25 ! ditely . Centre-Line Offset South ]
2 ! i This Year ¥ Centre-Line Offset North | i 02O
3 i i L 1-2Years 1 Exposed Length South l 7 0
4| Grade and Sod w/ Ditching g ges0 | | 3-5Years [T Exposed tength North . :
s Maximum Overburden:
5 l } 6-10Years [
. Nominai Diareter:
6 % g 11+Years | "
fanciirum Span:
Total Indl. Mabilization and Centingency : N/A i Interior Height: m




CULVERT NO. 262

13690 .| MISSISSAUGA ROAD

Section - Road: § ..... iy ﬁ Effective Cross-Section:

Section Start: a = OLDE BASELINE ROAD(REG" RD#12) % Req. Replacement:

Section End: ; ‘0.7km N.OF OLDE BASE UNE ROAD Cross Section:

Chty/Town: i CALEDON S _
GPsCoord: | S0 g | 484E05T |
Last I”SDECtEd"i S/2712005 Area Req. Erosion Cntrl: | m2
Service Type: ! Entrance e “rotal Ditching Required Lo s m
Address/Cross Road: i 15797 L Ditching on Private Prop; rM‘—F m

Side of Road: et Volume of HY¥ South
volume of HYY Morth
Headwalf Repair South
Shape/Type: fRwnd Headwal Repair North
Material | comigateasiee Pra-Fab HW SA South
Surface: al™ Bl cW¥

re-Fab HW SA North

No Headwall Present at South Pre-Fab Headwall at South

No Headwall Present at North Pre-Fab Headwal at North

Tots! Barriar Length:
Concrete Headwall at South Gabion Headwall at South © Frerieng
Barriers Rag. Repaw:

Concrete Headwall at North Gabion Headwall at North

Barriers Replace/Install:

Mumber of Marker Posts: i o
Markars Req. Straight: § .

o ax
i B T B

Barriers Present Marker Posts

Markers Replace/Install: E e, o
1 ; Flusf/Ciean & Re-Shape Ends % $2.500 tmmediately T Centre-line Offset South w m
2 i o L _ i g This Year | Centre-Line Offset North i %2 m
3 i i i 1-2Years | Exposed Length Sauth i p o3 m
4 rDitching % 2,250 3-5Years v Exposed Length North i L 0_-_3
a— - Maximum Overburden: j . ba m
5 i ; 6-10Years | r_‘m._......_, -
L Nominal Diameter: i. 0.4
6 } g 11+ Years | — -
,,,,,,,, s Maximum Span: j o
Totai Incl. Mobilization and Contingency : $6,063 N/A i Interior Heiait: i




CULVERT NO. 263

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Service Type:

Last Inspected:

; ] MISSISSAUGA ROAD

OLDE BASE LINE ROAD (REG. RD# 12) -

O.?km N.OF OLDE BASE LINE ROCAD

Address/Cross Road:

5/27/2005

| Entrance

i 15606
i _ West

Side of Road:
Shape/Type: i Round
Material: % Corrugated Steel
Surface: AT B ch
No Heacwall Present at South v Pre-Fah Headwall at South |
No Headwall Present at North v Pre-Fab Headwall at North I~
Concrete Headwall at South i~ Gabion Headwall at south I~
Concrete Headwall at Noith i Gabion Headwall at North I~
Barriers Present 1. Marker Posts I

1 i Ful/Partial Replacement i $1,841 inmediately |
2 i 3 This Year ¥
3 i i ‘ 1-2Years |
4 i Dltchmg jg $4,500 3-5Years | .
5 i i; 6-10Years |
6 ; i 11+ Years T

Total Incl. Mobilization and Contingency : i $8,051. N/A -

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prop: :
Volume of HwW South
Volure of BW MNorth
Headwall Repair South
Headwall Repair North
Pre-Fab HW SA Scuth
Pre-Fab BW SA North
Gabions Req. at South
Gabions Req. af Morth
Tota! Barrier Length:
Barriers Req. Repain
Barriers Replace/Install:
MNurber of Marker Posts:
Markers Req. Straight:
Markers Replace/Install: e
Centre-Line Offset South i . ... .. .

Centre-Line Offset Noith

Exposed Length South i . 0
Exposed Length North ; 0

Maximum Overburden:
Nominal Ciameter:

Maximum Span:

Interior Helght:




CULVERT NO. 264

Section - Road: 3 13690 "i MISSISSALIGA ROAD Effective Cross-Section:
Section Start: 1 . OLDE B ASE UNE.R.QAD (REG RD# 12). % Req. Replacement:
Section End: i 0.7km NOF OLDE BASE LINE ROAD . Cross Section:
City/Town: j G&‘LEDON L
6PS Coord: | s82502 ¢ | asa6784 N
Last Inspected:§ S/31/20% Area Req. Erosion Cntrl:
Service Type: i Cross Total Ditching Required :
Address/Cross Road: i NA Ditching on Private Prog: m
Side of Road: NA. Volume of BV West 3
Volurne of Hy East 3
Heagwall Repair West m3
Shape/Type: [ Rond Headwal Repair East 3
Material | Comigated stee Pra-Fab HW SA West m2
Surface: af7 s ol Pra-Fab HW SA East w2
No Headwall Present at West v Pre-Fab Headwall at west ' i Gablons Req. at West ;
No Headwalt Present at East v Pre-Fab Headwall at East r Gabions Red. at East :
Concrete Headwall at West I~ Gabion Headwall at west I~ Tote! Barrler Length: i
Concrete Headwal at East i Gabion Headwall at East I Berriers Red. Repair i
Barriers Replace/Install: m
Barriers Present I~ Marker Posts = Number of Marker Posts:
Markers Req. Straight:
Markers Repiace/Instali:
1 ! Flush/Clean § $1525 Immediately
2 i g This Year | B A m
3 ’ i : 1-2Years §° Exposed Length West 3 , . o m
a 1 { — ; 3-5Years Exposed Length East :
; ' 6-10Years I Maximum Overburden:.
. Nominal Diameter:
i 11+ Years |
N/A i~




CULVERT NO. 265

1 13590” | MISSISSAUGA ROAD

Section - Road:
Section start; | _OLDE BASELNEROAD (REG, RDA 12)
sectionEnd: | O74mMN.OF OLDEBASELNEROAD
City/Town: § CALEDON
s coord: | 583229 g | asasass
Last Inspected:: 5[31/?00_5. :
Service Type: i Cross
""" Addl"ess,’Cross Road: i NIA_:____:
Side of Road: NA
Shape/Type: !__Round L
Material: ; Corrugated Steel
Surface: Al BV ci™
No Headwall Present at West v Pre-Fab Headwall at West i
No Headwali Present at East v Pre-Fab Headwall at East ™
Concrete Headwall at West r Gabion Headwall at West r~
Concrete Headwall at East i Gabicn Headwall at East i
Barriers Present 1 Marker Posts v
1 fﬂush/Clean r $1,438 Tmmediately
2 1 i This Year [
3 i i 1-2Years |
4 rDitching i $600 3-5vears M
5 i i ' 6-10Years |~
6 ] g 11+Years [
Total Incl. Mcbilization and Contingency : N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrh

Total Ditching Required :

Ditching on Private Prop: o
Volurre of HYY West
Volurme of B East

Headwall Repair West

Pre-Fab HW SA Wast
Pra-Fab HW SA East
Gabions Req. at West
Gabions Req. at East
Totai Barrier Length:
Barriers Reg. Repair
Barriers Replace/Instali:
Nurrber of Marker Posts:
Markers Reg. Straight:
Markers Replace/Install:

Centre-Lline Offset East

Exposed Length West % o 02. m
Exposed Length East i o m
Maxirmumn Overburden: ; 04 ™

Norrinal Diameter:




CULVERT NO. 266

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Service Type:

Last Inspected:

Address/Cross Road:

13690 rMISS[SSAUGA ROAD

OLDE BASE LINE ROAD (REG. RD# 12)

L
|
| 0.7km N.OF OLDE BASE LINE ROAD
L
Is

j_ 4846389

g 5/31/2005

i Cross

| nn
e

Side of Road:
Shape/Type: | Round
Materiak ; Corrugated Steel
Surface: al™ BV cl™
No Headwall Present at West W Pre-Fab Headwall at West I~
No Headwall Present at East W Pre-Fab Headwall at East r
Concrete Headwall at West r Gabion Headwall at west g
Concrete Headwall at East I Gabion Headwall at East I
Barriers Present ™ Marker Posts g

1 i Flush/Clean i $1,388 Immediately T
2 I i This Year
3 [ ; 1-2Years |
4 i Dltchlng { $300° 3-5Years I
5 % i 3 6-10Years 1
6 } :2 11+ Years |

Total Incl. Mobilization and Contingency : } $2,235 N/A i~

Effective Cross-Section:
% Req. Replacemrent:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prop: |
Volurme of HW West
Volune of HW East
adwall Repair West
Headwall Repair East

Fab HW SA West

'U

re-Fab HW SA East
Gabions Reg. at West

Gabions Req. at East

Barriers Replace/install: ¢
Nurmber of Marker Posts: g . - 2
Markers Req. Straight: L
Markers Replace/Install: 1 0
Centre-Line Offset West j - 5.95

Centre-Line Offset East
Exposed Length West
Exposed Length East
Maximum Overburden:
Nominal Diameter:
Maximum Span:

Interior Height:

3 3 3 3

3




CULVERT NO. 267

Secton- Roag; |_190%0_-| MISSSSAUGA ROAD
Secton st |_OLDE BASE LIE ROAD (REG, RD# 12)
Sectionnd: | 0.7km N.OF OLDE BASELINEROAD
City/Town: E CALEDON
GPS Coord: i 583035 ... E 4846690
Last Inspected: s/zi 200_5. »
Service Type: g _E'_“Fa"‘:e
"""" Address/Cross Road: i 1{’7"90
Side of Road: Bast
Shape/Type: | Round
Material: i Corrugated Steet
Surface: Al BT c
No Headwalt Present at South v Pre-Fab Headwalt at South i
No Headwall Present at North ¥ Pre-Fab Headwalf at North r
Concrete Headwall at South LI Gabion Headwall at South I~
Concrete Headwall at North r Gabhion Headwall at North I
Barriers Present r Marker Posts I~
1 ] Flush/Clean 3 $800. Immediately T~
2 l ; This Year |
3 i :i : 1-2Years |~
4 i Ditching i $600 3-5Years [
5 i j 6-10Years
6 ] i 11+ vears T
Total Incl. Mobilization and Contingency : N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntri:
Total Ditching Required :
Ditching on Private Prop: |
volurre of HW South
vaolure of HW Morth
Headwall Rezair South
Headwall Repair North
Pra-Fab HW SA South
Pra-Fab AW SA North
Gabions Reqg. ab South
Gabions Rag. at North
Total Barrier Length:
Barriers Req. Repair
Barriers Replace/Instail:
Nurmber of Marker Posts: ! .
Markers Req. Stralght: e
Markers Replace/install:

Centre-Line Offset South | e 82
Centre-Line Offset North { . . :
Exposed Length South l 0
Exposed Length North i B 0
Maximum Overburden: 3 _ 0.1

Nominai Diameter:

MaxirumSpan:

Inrerior Haight:

3 3 3 3 3 3

m




CULVERT NO. 268

13760 - MISSISSAUGA ROAD

Section - Road: i

Section Start: | 0.7im N.OF OLDEBASE LINE ROAD
Section End: | SLMTS, BELFOUNTAN

City/Town: i (‘ALEDON o

GPS Coord: i 583089 E 3 4846608
Last Inspected: 5 27"2005

Service Type: 1 Em.ﬁ.m.c.e

Address/Cross Road: ] 15778 -

[t

Side of Road:
Shape/Type: ! Round
Material: i Corrugated Steel _
Surface: Al R I cW
No Headwall Present at South | Pre-Fab Headwall at South I
No Headwall Present at North vl Pre-Fab Headwall at North I
Concrete Headwall at South I Gabion Headwall at Sputh I
Concrete Headwall at North o Gabion Headwall at North I
Barriers Present | Marker Posts -
1 § Flush/Ceean { $900° Immediately |
2 i 3 : This Year W
3 I g 1-2Years |
4 i D&tchzng T $1 350 3-5Years T
i j 6-10Years | -
6 i % ' 11+ Years 1 -
Total Incl. Mobilization and Contingency : N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl: :
Total Ditching Required :
Ditching on Private Prop: i
yvolurre of HW South
Volume of HW North
Headwall Rezair South
Headwall Repair North
Pra-Fab H@ SA South
Pra-Fab 5w SA North
Gabions Req. at South
Gabions Reg. at North
Fotat Barrier Length:
Barriers Reg. Repair
Barriers Replace/Install:
Nurrber of Marker Posts:

Markers Req. Straights

Markers Replace/Install: ; - 0
Centre-Line Offset South ; . 3.65

Centre-line Offset North |
Exposed Length South
Exposed Length North
Maximum Overburden:

Nominal Diameter:

Maxirum Span:

Intarior Halght:

=




CULVERT NO. 269

Section - Road: | 13760 -] MISSISSAUGA ROAD
Section Start: | 0.7km N.OF OLDE BASE LINEROAD |
Secton End: 1 SEIMITS, BELFOUNTAN
City/Town: i CALEDON L
GPS Cocrd: ; 582652 E I 454.7056 .
Last Inspected:z. 51211 2005. .
Service Type: i _E_ptrance
Address/Cross Road: [ 15977 ......
Side of Road: East
Shape/Type: § Round N
Material: % Corrugated Steel
Surface: Al Bl cF
No Headwall Present at South  + Pre-Fab Headwall at South i
No Headwall Present at North ¥ Pre-Fab Headwall at North I
Concrete Headwali at South I Gabion Headwall at south -~
Concrete Headwali at North i Gabion Headwall at North I
Barriers Present 1. Marker Posts i
1 % Flush/Clean & Re-Shape Ends i $1,700 Immediately |
2 i § ThisYear [
3 1 i : 1-2 Years ’7
4 ! Ditching i $3,000 3-5Years [
5 | | i _ 6- 10 Years [~
6 1 | % 114 Years |
Tota! Incl. Mobilization and Contingency : i T $6.000 N/A i

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Regq. Erosion Cntrl:

Total Ditching Required : I B 20
Ditching on Private Prop: ] DV
Volure of BW South | 7

Yolure of HW Morth

Headwall Repair South

Headwall Repair North

Pre-Fab HW SA North
Gabions Reg. at South
Gabions Req. at Mort
Tctat Barrer Length:
Barriers Req. Rapair:
Rarriers Replace/Install:
Number of Marker Posts: |
Markars Reqg. Straight:
Markers Replace/Install; 4
Centre-Line Offset South
Centre-Line Offset North

Exposed Length South

Exposed Length North i 02

Maximum Overburden:
Nominal Diameter:

Maximum Spam:

Interior Helght:

3 3 3 3 3 3

i

m




CULVERT NO. 270

Section - Road:| 13760 -] MISSISSAUGA ROAD | | Effective Cross-Section:
Section Start: [ 07|<mNOF O.lfDE BASE.L.!N.E. ROAD. % Req. Replacement:
Section End: i__S.LINIrS, BELFQUMMN. Cross Section:
City/Town: i CAL.EDON .
aps Coord: | 58201 | 4847403
Last I”SDECtEdzl S/2712005 Area Req. Erosion Cntrl:
Service Type: i Erance Total Ditching Required :
Address/Cross Road: i_181 17 o - | Ditching on Private Prop: B
Side of Road: | Bt Volume of Hy South
Volurre of My Morth
Headwall Repair South
Shape/Type: 1 Round_ . S Headwall Repalr North
Material | Comugated stee Pre-Fab HW SA South
Surface: aAl” Bl ch

Pre-Fabh HW SA North

Gabions Req. at South
No Headwall Present at South Pre-Fab Headwa# at South
Gabions Req. atb North

No Headwall Present at North Pre-Fab Headwail at North

Total Barrier Length:
Concrete Headwalt at South Gabion Headwall at squth o) Barrer Lengt

R Barriers Req, Repair:
Concrete Headwall at North Gabion Headwai at North

Barriers Replace/Install:

S

Marker Posts Numher of Marker Posts: S

L R

Barriers Present

Markers Req. Straight

Markers Replace/install:

3] I 1,200 Immediately |
1 i ush/C. an B 3 $ ! .00' mmediately Centre-Line Offset South
2 i ______ i ) _ : This Year [~ Centre-Line Offset North |
3 1 i 1-2Years |- Exposed Length South ‘ .om
a i Ditching § $600 3-5Yvears [ Exposed Length North ] o2
A e SR Maximum Overburden: i 05 M
5 ( i 6- 10 Years v S—
i Nominal Diameter:
6 } 1 11+ Years |
. Maximum Span:

N/A i i

Intarior Halghts

Total Incl. Mobilization and Contingency :




CULVERT NO. 271

Section - Road:

§ 13760 | MISSISSAUGA ROAD

{ 0.7km N.OF OLDE BASE LINE ROAD

Section Start:
Section End; | SLMTS, BELFOUNTAN
City/Town: ] CALEDON -
GPS Coord: { seterr | 4847725
Last Inspected:g 5/.27."2005.. :
Service Type: ! Feeld Entrance.
Address/Cross Road: ] NA e
Side of Road: East
Shape/Type: | Round
Material: 3 Corrugated Steel
Surface: AT Bl cV

No Headwall Present at South
Mo Headwall Present at North
Concrete Headwall at South

Concrete Headwall at North

B T B ¢

Barriers Present

Pre-Fab Headwall at South
Pre-Fab Headwall at North
Gabion Headwall at south

Gablon Headwall at North

B T B N

Marker Posts

1 rFlus h/Clean

$588 Imediately |

2|

This Year v

3

1-2Years |

4 1 Ditching

5|

6-10Years |

J

Tota! Incl. Mobilization and Contingency :

|

|

b

§ $3,000 3-5Years 1.
[ '

g 11+Years [

s ow

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntr:

Total Ditching Required :

Ditching on Private Prop:

Volurre of HBW South
Volume of W Morth
Headwall Repair South
Heagwall Repair Morth
Pre-Fab HW SA Scuth
Pra-Fab Hw SA North
Gabions Reg. at South
Gabions Req. at Nerth
Total Barrier Length:
Barriers Req. Repair

Barrlers Replace/Instail:

Numbar of Marker Posis:

Markars Reqg. Straight:

Markers Replace/install:

Exposed Length South
Exposed Length North
Maximum Qverburden:
Nominal Diameter:

Maxdmum Sp

Interior Halght:




CULVERT NO. 272

Section - Road:

Section Start:

0.7km N.OF OLDE BASE LINEROAD

S.LIMTS, BELFOUNTAIN

City/Town:

CALEDON

GPS Coord:
Last Inspected:

Service Type:

|
|

Section End: i :
L
|

581588

Address/Cross Road:

4848111
5/27/2005

i Entr_ance
joreaa7

Side of Road: East
shape/Type: | Round
Material: i Corrugated Steel
surface: al™ B cW

No Headwall Present at South
No Headwall Present at North
Concrete Headwall at South

Concrete Headwall at North

Barriers Present

I I e 4 i+

Pre-Fab Headwall at South
Pre-Fab Headwall at North
Gabion Headwall at south
Gablon Headwall at North

Marker Posts

TP T I

i

Flus h/iClean

Tmmediately {

M

ThisYear 1.

W

1-2Years .

s

wn

6

i
!
|
|
|
!

]
| ,,
R |
? | | 3-5Years [
|

11+ Years v

Total Incl. Mobilization and Contingency : i $1.625. N/A i

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntri:
Total Ditching Required :
Ditching on Private Prop:
Volure of MW South
Volurre of HW Narth
Headwalt Repalr South
Headwall Repair North
Pre-Fab HW SA South
Pra-Fab HW SA MNorth
Gabicns Req. at South
Gabions Reg. at North
Total Barrier Lengths
Barriers Rag. Repair:
Barriers Replace/install:
Murrber of Marker Posts:
Markars Req. Straights e
Markers Replace/Install: ] L .8
Centre-Line Offset Southd.. .~

Centre-Line Offset North

Exposed Length South i L0
Exposed Length North l 0

Maximum Overburden:

Norrinal Diameter:

3 3 3 3 3 3 3

3




CULVERT NO. 273

13760 ] MISSISSAUGA ROAD

Section - Road: I

Section Start: | 0.7kmN.OF OLDE BASE LINE ROAD
SectionEnd: | SLMTS BELFOUNTAN
City/Town: I CALEDON e
GPSCoord: | 981628 g | 4848178
Last Inspected:: 3, 27./ ZQQ.S. .

Service Type: i__Entrancz_—:-_ .

Address/Cross Road: i ,”16461

Side of Road: East

Shape/Type: | Round

Material: § Corrugated Steel

Surface: AT B cW

No Headwall Present at South ¥ Pre-Fab Headwall at South i

No Headwalt Present at North v Pre-Fab Headwall at North =

Concrete Headwall at South i~ Gabion Headwal at south i

Concrete Heacwall at North i Gabion Headwall at North [

Barriers Present | . Marker Posts -

1 Flush/Cean f $1,162" Inediately |
i % This Year | -
i i : 1-2Years T“'

a ‘ % : 3-5vears |

5 i ; 6-10 Years W

6 1 § 11+ Years | .
Total Incl. Mobilization and Contingency : N/A r

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req.- Erasion Cntrl: |
Total Ditching Required : :
Ditching on Private Proo:
Volerme of HW South
Volume of EW Morth
Headwall Repair South
Headwall Repair North
Pra-Fab BW SA South
Pre-Fab BW SA North
Gahians Reg. at South
Gabions Req. at North
Total Barrier Length:
Barriers Reg. Repair:
Barriers Replace/Install;
Number of Marker Posts:
Markers Rag. Straignt:
Markers Replace/Install:

Centre-Line Offset South

Centre-Line Offset North

Exposed Length North

Maximum Qverburden:

Nominal Diameter:

Maxirmum Span:

Interior Helght:




CULVERT NO. 274

Section - Road:
Section Start:
Section End:
City/Town:
GPS Ceord:

Last Inspected: '

Service Type:

Address/Cross Road:

13760 -] MISSISSAUGA ROAD

§ 0.7km N.OF OLDE BASE LINE ROAD

S.LIMITS, BELFOUNTAIN

5/27/2005 -

| Entrance
| 16671

1__ East

Side of Road:
Shape/Type: | Round
Matergal: rCorrugated Steel ) :
Surface: al” B~ ol ™2
No Headwall Present at South W Pre-Fab Headwall at South i
No Headwall Present at North I+ Pre-Fab Headwall at North '
Concrete Headwall at South i Gabion Headwall at South '
Concrete Headwall at North - Gabion Headwall at North I
Barriers Present - Marker Posts I
1 g Flush/Clean a $1,200 Immediately |
) ; g This Year |
3 i § i-2 Years v
4! g 3-5Years |
] - 6-10 Years |
i 11+ Years [
N/A I

Effective Cross-Section:
% Redq. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Totat Ditching Required :
Diching on Private Prop:
Volurre of HW South

Voleme of B North

Headwall Repair South
Headwal Repair North
Pra-Fab HW SA South
Pre-Fab HW SA North
Gabions Req. at South
Gabions Req. at Morth
Tr:tal Barrier Length:

arviers Req. Repain

Barriers Replace/Install: S
Murmber of Marker Posts: J - o
Markers Req. Straight: ..
Markers Replace/Instak: i I 0

Centre-Line Offset South ; .y 48, M
Centre-Line Offset North ; .4;5 m
Exposed Length South i e 0 m

Exposed Length North

Maximum Overburden:

Nominal Diameter:

Mastmum Span:

-
“r

&




CULVERT NO. 275

Section Start:
Section End:

Section - Road: i o
§ 0.7km N.OF OLDE BASE LINE ROAD

13760 i MISSISSAUGA ROAD

] S.LIMITS, BELFOUNTAIN

City/Town: i CALEDON o
GPS Coord: ; sezst2 . | 48473685
Last Inspected:i . S/27 2005
Service Type: 4 Entrance
Address/Cross Road:
Side of Road:
Shape/Type: | Round
Material: i Corrugated Steel
Surface; Al B cM
No Headwall Present at South ¥ Pre-Fab Headwall at South I~
No Headwall Present at North ¥ Pre-Fab Headwall at North -
Concrete Headwall at South I~ Gabion Headwall at south
Concrete Headwall at North i Gabion Headwall at North I
Barriers Present | Marker Posts I
1 rDo Nothing ; S0 Imediately T
2 ’ i This Year [ .
3 i :i : 1-2Years 1
4 i Grade and Sod ﬁi $20 3-5Years [
5 i i 6-10Years |
6 i i 11+ Years W
Tota! Incl. Mobilization and Contingency : N/A P

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Diching on Private Froo: t
volurme of HW South
volurre of HYW Morth .
Headwall Repair South % —
Headwall Ranair North
re-Fab HW SA South
Pre-Cab HY/ SA North
Gahions Reg. at South
Gahions Rag. at MNorth
Total Barrier Length:
Barriers Req. Rapain
Barriers Replace/Instali:
Murrber of Marker Posts:
Markers Req. Straight:
Markers Replace/Instal:

Centre-Line Offset North
Exposed Length South
Exposed Length Narth
Maximum Qverburden:
Nominal Diameter:
Madmum Spant

Interior Height!




CULVERT NO. 276

Section - Road:

Section Start:
Section End:
City/Town:
GPS Ceord:

Service Type:

Last Inspected:

Address/Cross Road:

13780

" ] MISSISSAUGA ROAD

0.7km N.OF OLDE BASE LINE ROAD

|

L

{ S.LIMTS, BELFOUNTAIN
i |
| 4847329

5/27/2005 -

| Entrance
| 16106
[ West

Side of Road:
Shape/Type: | ROnd
Material: | Corrugated Steel
Surface: Al Bi . ch
No Headwall Present at South ™ Pre-Fab Headwall at South I
No Headwal! Present at North v Pre-Fab Headwall at North I
Concrete Headwall at South - Gabicn Headwall at south I~
Concrete Headwall at North r Gabion Headwall at North =
Barriers Present | Marker Posts I

1 1 Flush/Clean & Re-Shape Ends g $1,000 Immediately I
2 i i This Year |
31 } 1-2Years |~
4 r Grade and Sod w/ Ditching f $94.0._3 3-5Years M
5 I i : 6-10Years | -
6 ; i 11+ Years .

Total Incl. Mobilization and Contingency : N/A r

Effective Cross-Secticn:
9% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Bitching Required :
Bitching on Private Prop:
Volurre of BW South
volurre of BW North
Headwall Repal South

Headwall Repalr MNorth

Pra-Fab HW SA South

Pre-Fab Hw SA North

Gabions Reg. at South

Tota! Barrier Length:
Barriars Req. Rapairn
Barriers Replace/Install:

Number of Marker Posts:

iarkers Req. Straight:

Markers Replace/Install:

Centre-Line Offset South 3 315 m

Centre-Line Offset North

Exposed Length North

Maximum Overburden: t 04 ™

Nomingal Diameier:

MadmumSpan:




CULVERT NO. 277

Section - Road:
Section Start:
Section End:

City/Town:

GPS Coord:

Service Type:

Side of Road:

Last Inspected:

Address/Cross Road:

0.7km N.OF OLDE BASE LINE ROAD

CALEDON

|
|
| S.LIMTS, BELFOUNTAIN
l
|

583066

5/27/2005

4846623

g En.tfance _

} 15790-8
;I West

Shape/Type: ; Round »

Material: i Corrugated Steel

Surface: Al BT clv¥

No Headwall Present at South I Pre-Fab Headwall at South I

No Headwall Present at North W Pre-Fab Headwall at North ™~

Concrete Headwall at South [ Gabion Headwall at sguth r

Concrete Headwall at North ™ Gabion Headwall at North I

Barriers Present | Marker Posts I

1 1 Do Nothing i $0- Immediately

2 ; % This Year .

3 i % 1-2Years 1

af Dltchlng g $300 3-5Years [

5 l % 6-10Years |

6 i i 114 Years W
Total Incl. Mobilization and Contingency : N/A -

Effective Cross-Section:

% Req. Replacement:

Cross Section:

Total Ditching Required : } S 2

Ditching cn Private Prop: E . 0

} i3
-

Area Req. Erosion Cntrl; E _ 0 mZ
m
m

Yolume of BYW South
Volurre of HYY North

Headwali Repair Seuth

Gabions Req. at South
Gahions Req. at Morth
Total arrier Length:
rriers Raag. Rapai:
Barriers Replace/Install:
Murber of Marker Posts:
mMarkars Rag. Straight:
Markers Replace/Install:
Centre-Line Offset Seuthd . ... .70
Centre-Line Offset North

Exposed Length South ; _ 0.1
Exposed Length Nerth i _ AT

Maximum Overburden:

3

3

Nominal Diameter:

Maximuim Span:

intsrior Helght:




CULVERT NO. 278

13760 -| MISSISSAUGA ROAD Effective Cross-Section: g A

Section - Road: i

Section Start: ! 0. 7km N OF OLDE BASE LlNE ROAD _: % Req. Replacement: i 0%
Section End: g S.LIMITS, BELFOUNTAIN Cross Section:

City/Town: i CALEDON e

pS Coorg: | 583078 e | 4Baee0s

Last Inspected: E -5-/-27-]2005- Area Req. Erosion Cnitrl:

Service Type: j Errence Total Ditching Required :

Address/Cross Road: PS?M e Dirchin

Side of Road:

volurre of HW South

Volurra of HW North g - 3
Headwall Repair South ; _ e
Shape/Type: | Round i HeadwallRepair North 1 o

il P ; -
Material Cormugated Steel re-Fan MW SA South 1 e

Surface: AT Bl cCV o
Pre-Fab HW SA North

Gzbions Req. at South
No Headwalt Present at South Pre-Fab Headwall at South
Gabions Req, at North

Mo Headwall Present at North Pre-Fab Headwall at North

) Total Barrer Length:
Concrete Headwall at South Gabion Headwall at south ek
Barriers Req. Repair:

Concrete Headwall at North Gabion Headwall at North

Barriers Replace/Tnstall:

MNurrber of Markar Posis: i = .
Markars Req, Siraight: i o _
Markers Replace/Install: ] - o
i . $775 Irmedately I Centre-Line Offset Southi S 33 m
} : This Year ™ Centre-Line Offset North E 29 M
i 1-2Years [ Exposed Length South j 04 M
i - - 3-5Years . Exposed Length North g . 0. m

= m
§ | m
1

Marker Posts

[ S B A A4
TR

Barriers Present

1 1 Flush/Clean

2|
S
|
|
!

+a

Maximum Overburden: i 0.1

Nominai Diarmeter:

6-t0Years |

wn

6 11+ Years W

Maximum Span,

Total Incl. Mobifization and Contingency : 3 $1,094 N/A i Tnterior Height:




CULVERT NO. 279

13760 -] MISSISSAUGA ROAD

Section - Road: Effective Cross-Section:

0. Tkm N.OF OLDE BASE LiNE ROAD

|
Section Start: i % Req. Replacement:
Section End: i S LIM]TS BELFOUNTAIN Cross Section:
City/Town: ! CALEDON .
GPS Coord: j 580515 | | 4849173
Last Inspected: 5702005 e | | AreaReg. Erosion Cntrl:

: . . Field Entrance . ‘

SEEEh | Service Type: % PR i Total Ditching Required : i R 0 m

APRRKAERRIERS i N/A ] m
S Ditching on Private Prop: ZE S

Address/Cross Road:

Side of Road: = Volume of 1Y South | g

Volure of HW North i3
1 Hsadwall Repair South i3
Sha a: Round 3
pefTyp ! SR i Headwall Repair HNorth s
arial* Corrugated Steei -
Materia - - o Pre-Fab HW SA South 2
rface: : Al Bl C :
Surface Pre-Fab HW SA North m2
. — m3
Galyions Reg. at South
No Headwall Present at South | Pre-Fab Headwal at Scuth - L R
' i Galrions Reg. at Mort!
No Headwall Present at North 2 Pre-Fab Headwall at Nerth i = Rea HOT
- , Total Barrier Length: m
Concrete Headwall at South I Gabion Headwat at South r 7 marrer renst
. . Barriers Req. Rapalr: ™
Concrete Headwall at North I Gabion Headwal at North I
Barriers Replace/Install: m
Barriers Present r Marker Posts I~ Nurher of Marker Posts:

Markers Reg. Straight:

Markers Replace/Instai:

Flush/Clean & hape End 975" Immediately T
1 rus . ean & Re-Shape S %7 S i mmediately Centre-Line Offset South | : _ m
2 i N - _ ; _ This Year ¥ Centre-Line Offset Notth § . 31 ™
3 ; i 1-2Years | Exposed Length South :i - o m
4 i f 3-SvYears I Exposed Length North 1 - o m
5 1 i 6-10 Years | - : o
. ‘ Nominal Diameter:
6 ; % 11+ Years | r
MaximumSpan: '
Total Incl. Mabilization and Contingency : N/A I m

Interior Helght:




CULVERT NO. 280

Section - Road: i 13760 'i MISSBSAUGA ROAD Effective Cross-Section:
Section Start: i 0 Tkm N OF OLDE BASE UNE ROAD % Req. Replacement:
Section End: j S.LIMTS, BELFOUNTAIN e Cross Section:
City/Town: i CALEDON .....
S Coord: i 580599 . ] 4849086 N
i 5/30/2005 i
Last Inspected: & : Area Req. Erosion Cntrk
. . i Enfrance
Service Type: i : Iy Total Ditching Required :
Address/Cross Road: Ditching on Private Prop:
Side of Road: Valurrs of HW Soush
Volurre of BW North
i Headwall Repalr South
Shape : Round
pe/Type ; : i Heacdwall Repalr North
terial: Corrugated Steel
Hatena - - & Pre-Fab HW SA South
rface: A B C
surface Pra-Fab HYW SA North
Gahions Req. at South
No Headwali Present at South = Pre-Fab Headwall at South I~
Gabions Req. at North
No Headwal Present at North ~ J# Pre-Fab Headwalt at North r ADiNS Req. at Henn
Total Barrier Lengt m
Concrete Headwall at South i Gabion Headwall at south r otal arrier Length:
e ] Barriers Red. Rapal
Concrete Headwall at North i Gabion Headwall at North I~
Barriers Repface/Install:
Barriers Present - Marker Posts I Murrbar of Marker Posts:
Markers Req. Straight:
Markers Replace/Instai:
Do Nothi : 0 Inmediately | .
1 i "o 2 N $ : iately | Centre-Line Offset South
2 1 ) Zi B This Year 1 Centre-Line Offset North § 5.
a l % 1-2Years | Exposed Length South 3 0.2
4 1 - % 3-5Years | . Exposed Length North 3 o 01 M
’ - Maximum Qverburden: m
5 ; % 6-10Years |- m
TR Nominal Diameter:
6 ' g 11+ Years [ m
P Maximum Span: '
Total Incl. Mobilization and Contingency : N/A i Interlor Helaht: m




CULVERT NO. 281

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Service Type:

Last Inspected:

13760 - MISSISSAUGA ROAD

0. 7km N.OF OLDE BASELINE ROAD

580909

]
|
j $.LIMTS, BELFOUNTAIN.
L
|

i_ _4845766

Address/Cross Road: ; wA
Side of Road: wA
Shape/Type: | Round
Material: 1 Corrugated Steel
Surface: Al BV cf
No Headwall Present at West W Pre-Fab Headwall at West '
No Headwalt Present at East W Pre-Fab Headwalf at East i
Concrete Headwall at West I~ Gabion Headwall at west i
Concrete Headwall at East I~ Gabion Headwall at East i
Barriers Present | Marker Posts vl
1 § Flush/Ciean i $1,888 Imnediately |
2 1 1 This Year ¥
3 i ' i i1-2Years 1
4 ; D:tchlng g $900 3-5vears [
5 i } 6-10Years |
6 ; ' i 11+ Years
Total Incl. Mobilization and Contingency : N/A i

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:

Total Ditching Required : § .

Ditching on Private Prop:

Volure of HW Weast

Vioiure of HW East

Pre-Fab HYW SA West
Pre-Fab HW SA East
Gabions Req. at West
Gabions Reg. at East
Total Barrier Length:
arriars Req. Repak:
Barriers Replace/Install;
Number of Marker Posts:
Markers Req. Straight:
Markers Replace/Install:
Centre-Line Offset West
Centre-Line Offset East
Exposed Length West
Exposed Length East

Maximum Overburden:

Nominal Diameter:

3

Maxdmum Span:

Inzerior Height




CULVERT NO. 282

- Effective Cross-Section:

Section - Road: i 13760 . ‘i MISSISSAUGA ROAD
Section Start: | 0.7km N.OF OLDE BASE LINE ROAD
Section End: i S.LIMTS, BELFOUNTAN
City/Town: j GALEDON e
GPS Coord: i . 58-1851 E l 4847818 N
Last Inspected:! 5/31/2005
Service Type: 1 Cross
Address/Cross Road: ] ] MA :
Side of Road:
Shape/Type: Round  ©
Material: i Corrugated Steet
Surface: Al B W ci
No Headwall Present at West i) Pre-Fab Headwall at West I
No Headwall Present at East 1~ Pre-Fab Headwall at East I~
Concrete Headwall at West r Gabion Headwall at west I~
Concrete Headwali at East I Gabion Headwall at East I
Barriers Present 1. Marker Posts v
1 i Flush/Clean & Re- Shape Ends 5 $1,800° Immediately [
2 E 3§ This Year |
3 } § 1-2Years I~
4 i Grade and Scd w/ DItCh]ﬂg { $320 3-5Years [
5 } § 6-10Years W
6 ] i | 11+ Years |
Total Encl. Mobilization and Contingency : N/A -

% Req. Replacement;

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required : » -
Ditching on Private Prop: i . 0
volume of HW West '
Volurmes of HW East
Headwail Repair West
Headwall Repair East
Pre-Fab HW SA Wast
Pre-Faly HW SA East
Gabicns Reg. at West
Gabieng Req, at East
Total Barrier Length:
Barriers Req. Rapair:
Barriers Replace/Install:
Number of Marker Posts:
Markers Req. Straight:

o{o oo

Markers Replace/Install:

Exposed Length West
Exposed Length East
Maximum Overburden:
Norrinal Diameter:
Maximum Span:

Interior Helght:

o

3 3

3




CULVERT NO. 283

Totzl Barrier Length:

Section ~ Road: ] 13760 -] MISSISSAUGA ROAD
Section Start: | 0.7kmN.OF OLDEBASELINEROAD
Section End: g S‘UWS.' BELFOUNTAIN
City/Town: g CALEDON .
GsCoort; | 582404 [ awar2r7
LastInspected:g 5/31/2005
Service Type: a Cross e
Address/Cross Road: }N"A e
Side of Road:
Shape/Type: i Flat Bottom
Material: g Corrugated Steetl
Surface: Al BV ci
No Headwall Present at West WV Pre-Fab Headwall at West e
No Headwall Present at East i~ Pre-Fab Headwait at East -
Concrete Headwall at West I~ Gabion Headwall at west I
Concrete Headwall at East i Gabion Headwall at East I~
Barriers Present  § . Marker Posts WV
1 j Do Nothing i $0° Immediately {7
2 ! g ' ThisYear [
3 I i : 1-2Years [
4 I Dﬁchlng j 3600 3-5Years | .
5 l i 6-10Years | .
6 ] i li+Years W
Total Incl. Mobilization and Contingency : N/A r

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrh:
Total Ditching Required ;
Ditching on Private Prop:
Woltre of HYW West
Volurme of By East
Headwall Repair West
Headwall Repalr East
Pre-Fab HW SA West
Pra-Fab HW SA East
Gahions Rag. at West

Gabions Req. at East

Barriers Reg. Repai:
Barriers Replace/Instali:
Number of Marker Posts:
Markers Req. Straight:
Markers Replace/Instail:
Centre-Line Offset West 1.

Centre-Line Offset East

Exposed Length West j .. o4

3 3 3

3

Exposed Length East

Maximum Overburden:

i T I
| 085 m
[ 056 m

Mominai Diamsater:
Maximum Span:

Interior Height:




CULVERT NO. 284

Section - Road:

13760 -] MISSISSAUGA ROAD

Section Start:

0.7km N.OF OLDE BASE LINE ROAD

S.LIMITS, BELFOUNTAIN

i
|
Section End: ; .
|
|

Address/Cross Road:

City/Town: CALEDON

GPS Cocrd: 582455 | 4847221
Last Inspected: 5/31/2005

Service Type: l Cross

[NA

Side of Road:
Shape/Type: i _ Fiat Bottom
Material: i Corrugated Steel
Surface: al™ B WV o I
No Headwall Present at West i~ Pre-Fab Headwall at West I~
No Headwall Present at East W Pre-Fah Headwall at East -
Concrete Headwall at West I~ Gabion Headwall at west i
Concrete Headwall at East I Gabion Headwat at East i
Barriers Present | . Marker Posts W

1 ] Da Nothing ; $0 Tmmediately 1™
2 l i This Year [~
3 ] g 1-2Years [~
a] i 3-5Years |
5 J jg 6-10Years | .
6 } § +vears T

Total Incl. Mobiization and Contingency : N/A I

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntri:
Total Ditching Required :
Ditching on Private Frop:
Volure of HW Wast
volure of HW East
Headwall Repaly West
Headwall Repair East
Pra-Fab HW G4 Weast
Pra-Fab HW SA East
Galyions Req. at West
Gabions Req. at East
Totat Barrier Langth:
Barriers Req. Repair:
Barriers Replace/Install:
Number of Marker Posts: TMME
Markers Req. Straight:

Markers Replace/Install:

Centre-Line Offset West i 63
Centre-Line Offset East ; 6.9

Exposed Length West
Exposed Length East
Maximum Overburden:
Nominat Diameater:
Maximum Span:

Interior Height:

3

3




CULVERT NO. 285

Section - Road;

| 13760 .| MSSISSAUGA ROAD

} 0.7km N.OF OLDE BASE LINE ROAD

Section Start:
Section Eng: | S-MITS, BELFOUNTAN
City/Town: | CALEDON _
6PS Coord: | 582452 | 4847225
Last Inspected: i 5/31/2005
Service Type: I Crc_nss_ N
Address/Cross Road: i MA
Side of Road:
Shape/Type: | Flat Bottom
Material: 1 Corrugated Steel _
Surface: Al BV cl”
No Headwall Present at West W Pre-Fab Headwall at West ~
No Headwall Present at East = Pre-Fab Headwall at East i~
Concrete Headwall at West I~ Gabion Headwall at West I
Concrete Headwall at East T Gabion Headwall at East I
Barriers Present 1. Marker Posts W
1 l Do Nothing g $0 Irmerediately |
2 i 3 ThisYear |
3 ! ji : 1-2Years |
4 ] é 3-5vears |
5 1 i 6-10Years |~
6 ] 3 11+ Years |~
Total Incl. Mobilization and Contingency : N/A 2

Effective Cross-Secticn:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cnirl: 5
Total Ditching Required : 5 o
Diching o Private Prop: i

Volume of BV West |
Volume of Hy East
Hzadwal Repair West
Headwall Repair East
Pre-Fab HW SA West
Pre-Fab HW SA East
Gabions Rag. at Wast
Gabions Req. at East
Total Barrler Length:
Barriers Rer. Repair:
Barriers Replace/Install:
Number of Marker Posts:
Markers Req. Straig-ht:
Markers Replace/Install:

Centre-Line Offset West E . 6.95

Centre-Line Offset East
Exposed Length West
Exposed Length East . :
Maximum Overburden: ] o 05
Nomina! Dlaneter:
Maximum Span:

Interior Height:




CULVERT NO. 286

Section - Road: 1 13760 -] MISSISSAUGA ROAD
Sectonstart: | O7HMNOF OLDEBASELNEROAD
Section End: i S.LIMITS, BELR)UNTAIN
City/Town: i CALEDON . N
R B R
Last Inspected'j .5./".31.‘1200.5. .
Service Type: [ CYOSS e
Address/Cross Road: I N!A
Side of Road: NA
Shape/Type: | Round
Material: i Corrugated Steel
Surface: AT BV cl™
Nc Headwall Present at West v Pre-Fab Headwall at West -
No Headwall Present at East W Pre-Fab Headwall at East i
Concrete Headwall at West i Gabion Headwalf at wast r
Concrete Headwall at East I~ Gabion Headwall at East I
Barriers Present | Marker Posts W
1 i Flush/Clean i $1,525 Immediately T
3 1 ;i This Year {1
3 ! 3 : 1-2Years |
4 i Ditching g 3600, 3-5vears W
51 3 S 6- 10 Years T~
6 ; ) i 11+ Years [
Total Inct. Mobilization and Contingency : i $2,781 N/A -

Effective Cross-Section: § 60
i 0 9%

% Req. Replacement:

Cross Section:

Total Ditching Required :
Ditching on Private Prop:

Volure of HW west

Headwall Repair West 3
Headwall Repair East m3
Pre-Fab HW SA West iz
Pre-Faby HW SA East e
Gabions Req. at West 3
Gabions Req. at East m3
Total Barrier Length: m

Barriers Reg. Repain

Barriers Replace/Instal: i ... m
Number of Marker Posts: 1 . 2
Markers Req. Straight: ; ) 0.

Centre-Line Offset East
Exposed Length West
Exposed Length East
Maximum Overburden:

Nominal Diameter;




CULVERT NO. 287

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Last Inspected: }.

Service Type:

Address/Cross Road:

| 13760 .| MISSISSAUGA ROAD

i 0.7kan N.OF OLDE BASE LINEROAD

| S.LIMTS, BELFOUNTAN
j CALEDON
| 582020 | 4846775

52712005

[

Side of Road:
Shape/Type: i Round o
Material: I Corrugated Steel
Surface: AT B ch
No Headwall Present at South v Pre-Fab Headwall at South I
No Headwall Present at North W Pre-Fab Headwall at North r
Concrete Headwall at South il Gablon Headwali at squth ~
Concrete Headwall at North I~ Gabion Headwall at North i
Barriers Present ™ Marker Posts I

1 ; Flush/Clean & Re-Shape Ends i $975 Immediately § -
) i i ThisYear |
X ; i L avers [
4 1 Ditching % 3450 3-5Years |
5 ! i 6-10Years | -
6 i é 11+ Years W

Total Incl. Mobilization and Cantingency : i $1.908 N/A I~

% Req. Replacement;

Cross Section:

Totai Ditching Required : -

DltChing on Private Prop: i
Volume of HW South ]
Volume of Hy Morth
Headwall Repalir South
Headwall Repair Noith
Pre-Fab HW SA South
Pre-Fab Hw SA North
Gabions Reg. at South
Gzsions Reg. at North
Total Barrier Length:

Earriers Req. Repair:

Barriers Replace/Instali;

Mumber of Marker Posts: i

Markers Req. Straight: } ) )

Markers Replace/Install; i 0

Centre-Line Offset South g—m--—-—«?;; m

Centre-Line Offset North {MW? m
m
m

Exposed Length South

Exposed Length North i 03
Maximum Overburden; i o m

: ] m
Nominal Diameter:

. m
Maximm Span:

Interior Height:




CULVERT NO. 288

Section - Road:

|

13760 :-3 MISSISSAUGA ROAD

i 0.7km N.OF OLDE BASE LINE ROAD :

Section Start:
Section End: i S.LIMITS, BELFOUNTAIN
City/Town: ; CALEDON
GPsCoord: | 582383 | 4847324
Last Inspected: i 5 27"2(,)05
Service Type: g _ Field En_trance
Address/Cross Road: ! NA
Side of Road: East
Shape/Type: ; Round
Material: i Corrugated Steel
Surface: Al BY. chv
No Headwall Present at South v Pre-Fab Headwalf at South '
No Headwall Present at North 7w Pre-Fab Headwall at North i
Concrete Headwall at South r Gabion Headwall at Sguth T~
Congrete Headwall at North i Gabion Headwail at North I
Barriers Present | . Marker Posts I
1 ] Flush/Clean g $1,100- Immediately
2 i 3 ThisYear {
3 } Zi 1-2Years [
4 i Ditching g $450 3-5Years |
5 ’ i 6-10 Years
6 1 3 114 Years 1
Total Incl. Mobilization and Contingency : N/A I~

Effective Cross-Section:

% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl;

Total Ditching Required ; 3 3
Ditching on Private Prop: :} a
Volume of HW HNorth

Headwall Repair South E SETE

Headwall Repair North

Volume of HW South

Pre-Fab HW SA South
Pre-Fab HW SA North
Gabions Req, at South
Gabions Req. 2t North
Total Barrier Length:
Barriars Req. Repair:

Barriers Replace/Install:

Nurrber of Marker Posts: i . :
Markars Reaq, Straight: i '
Markers Replace/Install: i T 0
Centre-Line Offset South 3 e 47'257

455

Centre-Line Offset North i

Exposed Length South § 01
Exposed Length North 3 - 04
Maximum Overburden: - j o 06

Norminal Diameter:
faximum Span:

Interior Helght:




CULVERT NO. 289

Section - Road: i

13760 -

Section Start: g

0.7km N.OF OLDE BASE LINE ROAD

SectionEnd: | SLMTS BELFOUNTAN
City/Town: § CALEDON . N
GPS Coord: 3581862 E 4847829
Last Inspected:: 5/2-”2005. :
Service Type: 3 _En_trance
Address/Cross Road: 316311 e
Side of Road: East "
Shape/Type: | Round
Material: i Corrugated Steel
Surface: AT B cW
No Headwall Present at South v Pre-Fab Headwall at South I~
No Headwall Present at North |+ Pre-Fab Headwall at North i
Conerete Headwall at South I Gabion Headwall at south I
Concrete Headwall at North i Gabion Headwall at North r
Barriers Present | Marker Posts -
1 J Flush/Clean & Re-Shape Ends i $1,500 Immediatety 1
2 1 % This Year | .
; 1-2Years [~
i 3-5Years I
:i 6-10Years ¥
Z§ 11+ Years [
I N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl;

Total Ditching Required : i ... B
Ditching on Private Prop: ! 0
Volume of By North } R o
Headwall Repair South i . SR '

Headwail Repalr North

Volume of HW South

Pra-Fab HW SA South
Pra-Fab HW SA North

Total Barrier Length:
Barriers Reg. Repai
Barriers Replace/Instali:
Number of Marker Posts: |
Markers Req. Straight:
Markers ReDIace/InStaH: e i i
Centre-Line Offset South§ .. . 2%
Centre-Line Offset North

Exposed Length South i 0
Exposed Length North i 0

Maximum Overburden:
Nominal Diameter:;
Maximum Span:

Interior Height:




CULVERT NO. 290

Section - Road: I 13760 i

i 0.7km N.OF OLDE BASE LINE ROAD

Section Start:
Section End: g . .S'.UWS'. BEI.'FOUNTAIN
City/Town; i CALEDON
GPscoord; | 581683 | 4sdeon4
Last Inspected:i 5.{27/200.5 L
Service Type: 3 . '“_te'"s_e"”‘?f_‘_ e
Address/Cross Road: iM]ss*.ssauga Rd + The Gre
Side of Road: i East L
Shape/Type: | Round
Material: 3 Corrugated Steel
Surface: AT B cW¥
No Headwall Present at South W Pre-Fab Headwall at South I~
No Headwali Present at North v Pre-Fab Headwall at North P
Concrete Headwal at South i Gabion Headwall at squth i~
Concrete Headwall at North i Gabion Headwall at North I
Barriers Present = Marker Posts v
1 1 Flush/Clean ; $2,550 Imrediately T
2 § i This Year W
3 i ﬁi : 1-2Years [
4 I g 3-5Years |-
5 { i 6-10Years §
6 i Replace/Instalt Marker Posts i 11+Years [
Total Incl. Maobilization and Contingency N/A I

Effective Cross-Section: i U _0_

% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl: 5

Total Ditching Required : I 0.
Ditching on Private Prop: 3 :

Volume of Hw South
Volurre of HW North
Headwall Repair South
Headwall Repair North
Pre-Fab HW SA South
Pre-Fai HW SA Naorth
Gabions Reg. at South
Gabions Reg. at Morth
Total Barrner Length:
Barriers Req. Rapair:
Barriers Replace/Install:
Number of Marker Posts:

Markers Req. Straight: i 0
Markers Replace/Instail: i e 1
Centre-Line Offset South i e 1 02
Centre-Line Offset North 10.2
Exposed Length South ; 0
Exposed Length North ! L 0.

Nominal Diameter:
Maximum Spar:

Intericr Helght:

%
Y%




CULVERT NO. 291

Address/Cross Road:

Section - Road: | 13760 -] MSSISSAUGA ROAD
Section Start: | 0.7km N.OF OLDE BASE LNE ROAD
cection End: | S'LIMITS, BELFOUNTAN

City/Town: i CALE:ON

oPs Coord: | 581675 g | 4848001
Last Inspected: [ 52712005

Service Type: i Intersection

[ west

i Mississauga Rd + The Gré

Side of Road:
Shape/Type: | Round
Material: i Corrugated Steel
Surface: Al B v cl™
No Headwall Present at South v Pre-Fab Headwall at South i
No Headwall Present at North i Pre-Fab Headwall at Morth ~
Concrete Headwall at South I~ Gabion Headwall at South I~
Concrete Headwall at North I~ Gabion Headwall at North i
Barriers Present T Marker Posts v

1 ] FIush/CIean i $2,550 Immediately T
2 } i This Year W
3 i i 1-2Years |-
a { 3 3-5Years |
5 i i 6-10 Years 1
6 i Stralghten I3 ReplacellnstaH Marker Posts § $20 11+ Years |

Total Incl. Mobilization and Contingency : NfA -

Effective Cross-Section:

% Req. Replacement;

Cross Section:

Area Req. Erosion Cntrl: } o 0 m2

Total Ditching Required : m
r‘"';

Ditching on Private Prop: | '
m3

Volure of HW South

Volume of HW North | 3
Headwall Repair South j e
Headwall Repair North i s
Pre-Fab HW SA South ; 2
Pre-Fab HW SA North
Gabions Req. at South
Gabiors Req, at MNorth
Total Barrier Length:

Barriars Req. Repair:

Barriers Repiace/Instali;

Markers Req. Straight;
Markers Replace/Install;
Centre-Line Offset Southj ..

Centre-Line Offset North

Exposed Length South ; B 0
Exposed Length North ] L 0

Maximum Overburden;

3 3 3 3 3 3

Nominal Diameter:

Maxivum Span:

Intario:




CULVERT NO. 292

Section - Road: g 13760 - .MIS_S]SS.AUGA ROAD Effective Cross-Section:
Section Start: g . Q'TW.N'OF OLDE BAS.E.L.INE.. ROAD . % Req. Replacement:
Section End: i SUWSBELFOUNTAIN y Cross Section:
City /Town: i CALEDON . . )
S coord: ] 581792 | dsaresr |
Last Inspected:1 7272005 ¢ Area Reg. Erosion Cntrl: m2
Service Type: i Feld Entrance Totaf Ditching Required : m
Address/Cross Road: i M Ditching on Private Prop: | m
Side of Road: [ West Volure of HW South 3
volure of HW Morth w3
Headwall Reoair Soigh
Shape/Type: | Round Headwall Repair North e
Materiak: | Comugated SF_’_EEE = Pra-Fab W SA South m2
Surface: alr sl ck Pre-Fab Hi¥ SA North i
No Headwal Present at South W Pre-Fab Headwall at South I Gabions Req. 2t South mj
No Headwall Present at North v Pre-Fab Headwall at North i Gabions Reg. at Horth "~
Concrete Headwall at South i Gabion Headwatt at south I Total Barrier Length: ok
Concrete Headwall at North I Gahion Headwat at North I Barriers Req. Repar K
Barriers Replace/Install:
Barriers Present | - Marker Posts r Nurmber of Marker Posts: |
Markers Req. Straight:
Markers Replace/Install; o
1 } Flusthlean - i . 3625 Immediately [ Centre-Line Offset Southi <
2 l _ g _ Thsvear M Centre-Line Offset North ! . 25
3 i ji . 1-2Years | Exposed Length South i -
4{ . i s svems T Exposed Length North | A4 m
5 { e i 6-10Years = Maximum Overburden: i o 03 m
n Nominal Diameter: f_mwm‘a‘:é‘ m
Total Inci. Mobilization and Contingency : N/A r r




CULVERT NO. 293

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Service Type:

Last Inspected:

Address/Craoss Road:

13760 § MISSISSAUGA ROAD

3 0.7km N.OF OLDE BASE LINE ROAD
i 3 LIMITS, BELFOUNTAIN

4847722

§ 581958

5/27/2005

i Field Entrance

i NA

Side of Road:
Shape/Type: l Round
Material: | corrugated Steel
Surface: Al Bl of
No Headwall Present at South v Pre-Fab Headwall at South i
No Headwall Present at North ¥ Pre-Fab Headwall at North i
Concrele Headwalf at South I~ Gabion Headwall at south -
Concrete Headwall at North i Gabion Headwall at North I~
Barriers Present T Matker Posts ™

1 i FIush/C!ean & Re- Shape Ends i $975 Immediately i
2 i } This Year ¥
3 i i : 1-2Years |-
4 i D1tch:ng i $1.200 3-5Years |
5 i g 6-10Years I
6 i g 11+ Years |-

Total Incl. Mobllization and Contingency : N/A I

Effective Cross-Section:
% Req. Replacement;

Cross Secticn:

Area Req. Erosion Cntri:
Total Ditching Required @ 1 .
Ditching on Private Prop:
Volure of HW South
Volure of Hw North
Hezdwalt Resair South
Headwall Repalr North
Pra-Fab HW SA South
Pre-Fab HW SA North
Gabions Req. at South
Gabions Req. at Marth
Tota! Barrier Length:
Barriers Reg, Repar:
Barriers Replace/Install:
MNurrber of Marker Posts:
Markers Req. Straight:

Markers Replace/Instal:

Centre-Line Offset South g - 31
Centre-Line Offset North i 3t
Exposed Length South i L 0

Exposed tength North
Maximum Overburden:
Nominal Diameter:
Maxinum Span:

Interior Helght:




CULVERT NO. 294

Section - Road: i 13760 'j M}'SSBSAU G ‘ROAD Effective Cross-Section:
Section Start: ; . OTkm N OF OLDE BASE LINEROAD % Req. Repiacement:
Section End: i SL]M]TS BELFOUNTA%N . Cross Section:
City/Town: g _CALEDON T _
Gps Coord: | 581952 g ) 48478y i
i 5/27/2005 : —
Last Inspected: .| | Area Req. Ercsion Cntrl: % 2 m
. . Field Entrance : i—*w
Service Type: 3 e | Total Ditching Required : 1. . ... .. 5.m
Address/Cross Road: Ditching on Private Prop: | o m
Side of Road: Volume of By South =
Volume of HW North 3
i Headwall Repair South 3
. Reound -
Shape/Type: 1 e Headwall Repair North s
il Corrugated Steel
Material: _ : Pra-Fab HW SA South me
: A B C v
Surface: ™ - M Pre-Fab HW SA North me
Gabions Req. at South m3
No Headwall Present at South ~ {w Pre-Fab Headwall at South I o
Gabions Reg. at Nerth m=
No Headwall Present at North I Pre-Fab Headwal at North I A0ions hed o
Total Barrier Length:
Concrete Headwall at South I~ Gabion Headwali at South I 7 =
. Barriers Req, Renair:
Concrete Headwall at North I~ Gabion Headwall at North i
Barriers Replace/Install;
Barriers Present ™ Marker Posts i Murrber of Markar Posts:
Markars Req. Strajght;
Markers Replace/Install:
Ty Immediat . ' A
1 ] Flush/Ciean : TR 3 $ g dately = Centre-Lline Offset South §.. e i
21 S o - ; j This Year Centre-Line Offset North{ 45 ™
3 ] ' - ;g : 1-2Yvears |~ Exposed Length South | c m
a i Ditching g $1,350° 3-5Years | Exposed Length North ] i
o e e Maximum Overburden; A m
5 1 g : 6- 10 Years | - "
R IR ) Nominal Diarmmeter:
6 i i : 11+ Years | m
Maximum Span:
Total Incl. Mobifization and Contingency N/A - Interior Halgh: m




CULVERT NO. 295

Section - Road:

0.7km N.OF OLDE BASE LINE ROAD

!
Section Start: i
Section End: ; S.LIMITS, BELFOL."NTAIN. IR
City/Town: ; CALEDCN R
PS Coord: j 582696 £ | 4846952
Last Enspected:i 5"2,7'{2@5 :
Service Type: i EWE,'DC?
Address/Cross Road: i 15938 e
Side of Road: | West
Shape/Type: i Round
Material: i Corrugated Steet
Surface: Al BT ch
No Headwall Present at South I Pre-Fab Headwall at South i~
No Headwall Present at North v Pre-Fab Headwall at North i
Concrete Headwall at South i Gabion Headwall at south r
Concrete Headwall at North r Gabion Headwall at North r
Barriers Present [ Marker Posts I~
1 } Flush/Clean i $775° Immediately
2 1 § ThisYear [
3 I i 1-2Years W
4 i Ditching % $450 3-5Years |
5 1 § 6-10 Years |
6 i § 11+ Years |
Total Incl. Mobilization and Contingency : N/A i~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntri:
Total Ditching Required :
Ditching on Private Prop:
Volume of HW South
Volume of W Morth
Headwall Repair South
Headwall Repair North
Pra-Fab HW SA South
Pre-Fab HW SA North
Gabions Req. at South
Gabions Req. at North
Total Barrier Length:
Barriers Req. Repair:
Barriers Replace/Install:
Number of Marker Posts:
Markars Raq, Straight:

Markers Replace/Install;

Centre-Line Offset South .. e ..:.::if1
Centre-Line Offset North

. 0.1
Maximum Overburden: J . . 0.1
3 0.3

Exposed Length North

Nominal Diameter:

Maxirrum Span:

Interior Heloht:

3 3 =




CULVERT NO. 296

Section Start:

Section End:

City/Town:
GPS Coord:

Last Inspected:

Service Type:

Side of Road:

Section - Rpad:

| 5302005

Address/Cross Road:

j 13760 § MISSISSAUGA ROAD

[ 0.7km N.OF OLDE BASE LINE ROAD

; S.LIMITS, BELFOUNTAIN

| CALEDON -
g 580970

|4a43723

! Entrapce &

j 16703

Shape/Type: ] Round
Material: i Corrugated Steel
Surface; AT B IV ci
No Headwall Present at South ) Pre-Fab Headwall at South I
No Headwall Present at North v Pre-Fab Headwall at North I~
Concrete Headwall at South i Gabion Headwall at sguth -
Concrete Headwall at North - Gabion Headwall at North ™
Barriers Present [ . Marker Posts I
1 ] Flush/Clean & Re-Shape Ends g $1.400° Immediately |
2 i j This Year  § .
g 1-2Years ™
:i 3-SYears |
i 6-10 Years |~
11+ Years {7
N/A I

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :

Ditching on Private Prom

Volurre of HW South
Volume of By North
Hezdwall Repair South
Headwall Repalr North
Pre-Fab HW SA South
Pre-Fab HW SA North
Gabions Req. at South
Gabions Req. at North
Total Barrier Length:
Barriars Req. Rapair:
Barriers Replace/Install:
Nurrber of Marker Posts: i

Markers Req. Straight:

Markers Replace/Install;

Centre-Line Offset South i 48
Centre-Line Offset North 1 4.8

Exposed Length South o1

Exposed Length North i 0'71.
Maximum Overburden: % 0.4

Nominal Diameter:

MaximumSpan:

Interior Haight:




CULVERT NO. 297

Section - Road:

13760 ﬁ-i MISSISSAUGA ROAD

Section Start: } ......
Section End: i S.LIMITS, BELFOUNTAIN _
City/Town; i CALEDON
GPsCoord: | 58098 g | deasTas
Last Inspected:§ 2/90/2005
Service Type: i_F"t_ra_’_’_c‘?_ s
Address/Cross Road: ! :1:6735. :
Side of Road: East
Shape/Type: | Rownda
Materiak: j Corrugated Steet :
Surface: Al Bl ch
No Headwall Present at South ~ §# Pre-Fab Headwall at South T
No Headwall Present at North v Pre-Fab Headwall at North I~
Concrete Headwall at South I~ Gabilon Headwali at south I
Concrete Headwall at North r~ Gabion Headwall at North U
Barriers Present Marker Posts I
1 ] Flush/Clean & Re-Shape Ends ;g $1,112: Immediately T
) i i This Year M
3 i i 1-2Years |~
41 o i 3 svems [~
5 ! i 6-10Years {~
6 i l Z 11+Years |
Total Incl. Mobifization and Contingency : ; $1,515; N/A I~

Effective Cross-Section:
% Regq. Replacement:

Cross Section:

Area Req. Erosion Cntrl:

Total Ditching Required : & ... ... ... Y
Ditching on Private Prop: ; .

Volurre of HW South
Volume of HW North
Headwali Repair South
Headwall Repair North
Pre-Fab HW SA South
Pre-Fah HW SA North
Gabions Reg. at South
Gabions Reg. at North
Total Barrier Length:
Barriers Req. Repai:
Barriers Replace/Install:
Nurmber of Marker Posts:
Markers Rag. Straight:

Markers Replace/install:

Centre-Line Offset Southi. .. . ... =%
Centre-line Offset North § . . =

Exposed Length South g . o b2
Exposed Length North g o .._0.-.5..
Maximum Overburden: Z} 04
Nomrinal Diameter: ]

Maimum Span:

|

Interior Height:

3 3 3 3 3 3




CULVERT NO. 298

Section - Road: 3 13760 - MlS__S_lSSAU& \ ROAD : Effective Cross-Secticn:
Section Start; g 0. 7k:m N OF OLDE BASE L.INE. ROAD o % Req. Replacement:
Section End: ; S‘L'WS‘..BEI.‘FQ.UNTAIN Cross Section:
City/Town: i C‘ALEDON o
GPS Coord: i S81622 5 E { 4848059
; 5/30/2005
Last Inspected: Area Req. Erosion Cnirl: m2
. . Entrance
Service Type: i e Total Ditching Required : 4m
16416
Address/Cross Road: ] o Ditching on Private Prop: ; ¢ m
Side of Road: Vohure of HW Souwth
Volume of BYW North
’ Headwall Repalr South
h : Round
Shape/Type 1 o Headwall Repair North
ial: Corrugated Steel
Material Pre-Fab HW SA South
: al™ B Ch
Surface - L Pre-Fab HYW SA North
Gabions Req. at South
No Headwall Present at South W Pre-Fab Headwall at South I
- Gablons Req. at Nort!
No Headwall Present at North v Pre-Fab Headwall at North - LannS Req E o
- Total Barrier Length:
Concrete Headwall at South I Gabion Headwal at south r e ' S
- . Barriers Req. Repair:
Concrete Headwall at North I Gabion Headwad at North I~
Barriers Repiace/Install:
Barriers Present | . Marker Posts i Number of Marker Posts: |
Markers Req. Straight:
Markers Replace/Instafi: ¢ .. .. .. .. .2
1 i FlushiClean i ___$_888 Immediatety r Centre-Line Offset South i L 355 m
2 ; i This Year T Centre-Line Offset North m
j i 1-2Years |~ Exposed Length South m
i Dlichlng f $600 3-5Years W Exposed Length North
' : SOVERREI Maximum Overburden; m
5 l i 6-10Years | . m
Nominal Diameter:
6 ] i 11+ Years [ =
..... Maimum Span: '
Totai Inch Mobilization and Contingency : N/A r Interior Height- i




CULVERT NO. 299

Section - Road:;
Section Start:
Section End:
City/Town:

14240 _1 MISSISSAUGA ROAD

CALEDON

4849321

i

|

§ REG. RD. # 11
|

% 580374

GPS Coord: . E
Last Inspected: | 92772005
Service Type: 3 Fleld Entrance
Address/Cross Road: j N'IA
Side of Road: East
Shape/Type: I Round
Material: ] Corrugated Steel _
Surface: Al” Bl cl
No Headwall Present at South i~ Pre-Fab Headwall at South e
No Headwall Present at North i Pre-Fab Headwall at North I~
Concrete Headwail at Sauth I~ Gabion Headwall at south T
Concrete Headwalt at North - Gabion Headwall at Narth '
Barriers Present | Marker Pasts I
1 1 Flush/Clean & Re-Shape Ends . Immediately [
2 1 ThisYear T
3 i : 1-2Years |
4 ; Dﬁch]ng 3 = 5 Years F’
5 ! 6-10Years |~
5] s s g evenrs T
Total Incl. Mobilization and Contingency : N/A. i

Effective Cross-Section;

% Req. Replacement:

Cross Section;

Volure of BW South

Volume of HW MNorth i . 3
Headwall Repair South g s

Headwall Repair Morth
Pra-Fah HW SA South
Pre-Fab Hw SA North
Gabions Reg. at South
Gabions Reg. at North

Tote! Barrier Length:

Barriers Rea. Rapair

Barriers Replace/Instali: i . Om
Jumber of Marker Posts: E e :
Markers Req. Straight: i o

Markers Replace/Install:

Centre-Line Offset Southd. . . .. . . 9=

Centre-Line Offset North ;

Exposed Length South % o Y
Exposed Length North 2 o0
Maximum Overburden: M
B o4 M

Nominal Diameter:
Maximum Span:

Interior Height:




CULVERT NO. 300

14240 ; MISSISSAUGA ROAD
S.LIMTS, BELFOUNTAIN

Section - Road: Effective Cross-Section:

Section Start: % Req. Replacement:

i
|
Section End: i .
[
!

REG RD #11 . Cross Section:
City/Town: CALEDON o
GPsCoord: | 792 g | 4aeads
Last Inspected:i 5127{20,0.5. .
Service Type: 1 _E'??‘a'.“?“?‘ i Total Ditching Required
Address/Cross Road: ; A Ditching on Private Prop: o m

Side of Road: i West - Volurme of HW South i o
Volume of HW torth | o 3
Haadwall Repair South ; e e
Shape/Type: | Round | _ Headwall Repair North | | oom
Materiak | Comgatedsteet - PrefabHWSASowh | T2
Surface: AlD BV clD Pro-Fab HW SA Korth 1| Lm
Gabions Req. at South i o R i3

No Headwall Present at South v Pre-Fab Headwall at South I~ .
bions Req. at Norti ™
No Headwall Present at North W Pre-Fab Headwall at North ™~ Geblons Reg. at North
tal Barrier Length: m
Concrete Headwall at South i~ Gabion Headwall at south I~ & arrier Length
Barriers Req. Rapsir: m
Concrete Headwall at North I~ Gabion Headwall at North I L P
Barriers Replace/Install: o em
Barriers Presert | ; Marker Posts I~ Mumber of Marker Posts: e
Markers Req. Straight: :] e
Markers Replace/Install: i e
Flush/Clean Immediately | - T
1 J . us s Ffé SO mmedately } Centre-Line Offset South 455 m
2 1 N ThisYear T Centre-Line Offset North .. 485 M
3 ] 1-2Years |~ Exposed Length South 1 _ 01, m
4 i Ditching 3-5Years v Exposed Length North i 04 m
Jaul Maximum Qverburden: i o4 m
5 J 6-10Years 1~ -
: ] Nominal Diameter:
6 i 11+ Years [~ m
....... MaximumSpan: '
Total Incl, Mobilization and Contingency : N/A i Trterior Height: m




CULVERT NO. 301

MISSISSAUGA ROAD

Section - Road: i .. .14240 : ‘i Effective Cross-Section:

. | S.LMITS, BELFOUNTAIN

Section Sta % Req. Replacement:

Section End: i _REG' RD #ﬁ. " Cross Section:
City/Town: E CALEDON .
GPscoord: | 502200 g | 48aTdBd

1 5/27/2005 ]
Last Inspected.. e Area Req. Erosion Cnirl:

Service Tvbe: | Fleld Entrance o .
ervice 1ype: LIRETI Total Ditching Required :

i NA
Address/Cross Road: i e _ Ditching an Private Prap: i 0

West

Side of Read: Volume of HW South
olure of HW Moith
i Headwall Repalr South
. Oval
Shape/Type: I SEST Headwall Repair Morth
191 Corrugated Steel
Material B Pre-Fab HW SA South
. A B chv
Surface: r m Pre-Fab HW SA North
} Gabions Reg. at South
No Headwall Present at South v Pre-Fab Headwall at South I
. Gablons Reg. at North
No Headwail Present at North v Pre-Fab Headwall at North - : Atk
. Total Barrier Length:
Cancrete Headwalf at South ™~ Gabion Headwall at south r ¢ 9
) Barriers Req. Rapai:
Concrete Headwall at North i~ Gabion Headwall at North I
Barriers Replace/Install:
Barriers Present 1. Marker Posts I Nurrber of Marker Posts: |

Markers Req. Straight:

Markers Replace/Install: . )

1,012 Immediately § r’““m“' '
$ i ately 1 Centre-Line Offset South P meR

2 | ThisYear [~ Centre-Line Offset North

§ m
| : 3.

3 | - | g | : 1-2Years [~ Exposed Length South i e
i m
i

1 ! Flush/Ciean & Re-Shape Ends

4 ! Ditching

" $3.000° 3-5Years [ Exposed Length North

Maximum Overburden:

5 ! : _ 6-10Years v
T : Norinal Diameter:
6 ’ é 5 11+ Years |-

Maximum Span:

Total Incl. Mobilization and Contingency i $5,140 N/A © Interiar Height:

3




CULVERT NO. 302

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:
Last Inspected:

Service Type:

Address/Cross Road:

| 14240

-1 MISSISSAUGA ROAD

| S.LMTS, BELFOUNTAIN

| REG.RD.#11

| CALEDON
; 579349

. | ‘4549‘423

[s3ti2005

| Cross
| NA

Side of Road; i N"A
Shape/Type: | Round
Material: I Corrugated Steel
Surface: al BV ¢l
No Headwall Present at West ~ }¥ Pre-Fab Headwall at West i
No Headwall Present at East v Pre-Fab Headwall at East i~
Concrete Headwall at West I~ Gabion Headwall at west I~
Concrete Headwall at East I~ Gabion Headwall at East I
Barriers Present | . Marker Posts i

1 ] Flush/Clean 3 $2,175 Immediately |
2 } g This Year |
31 g 1-2Years [
4 { ; 3-5Years |
5 ; % 6-10 Years |
6 | DoNething ' | S0 | | 11+Years W

Total Incl. Mobilization and Contingency : N/A I

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Dirching on Private Prop:
volurme of HW West
Volume of HW East
Headwall Repair West
Headwall Repair East
Pre-Fab HW SA Weast
Pre-Fab HW SA East
Gabions Req, at West
Gzbions Req. at East
Total Barrier Length:
Barriers Req. Repair:
Barriers Replace/Install:
Number of Marker Posts:
Markers Req. Straight:

Markers Replace/Install:

Centre-Line Offset West ; 8-55

Centre-Line Offset East
Exposed Length West
Exposed Length East
Maximum Overburden: i Rt
Nominal Diameter:
Madmum Span:

Interior Helght:

3 3 3




CULVERT NO. 303

Section - Road:

14240 { MISSISSAUGA ROAD

Section Start:

S.LIMITS, BELFOUNTAIN

i
|
Section End: g
]
|

REG. RD. # 11
City/Town: .(.;ALEDON . .
GPS Coord: | 579848 g ] 4849496
Last Inspected: 5311 2005‘.. o
Service Fype: 3 . .Cf_"??‘_ .
"""" Address/Cross Road: 1 WA E
Side of Road: N/A .
Shape/Type: I _Round
Material: I Corrugated Steel _
Surface: Al B v ci™
No Headwall Present at West WV Pre-Fab Headwall at west I
No Headwall Present at East v Pre-Fab Headwall at East I~
Concrete Headwall at West I Gabion Headwall at west I
Concrete Headwall at East I Gabion Headwall at East I
Barriers Present [ . Marker Posts W
1 ] Flush/Clean & Re-Shape Ends i $1,500° Immediately |
2 l jg This Year
3 I % : 1-2Years |
4 | Grade and Sod w/ Ditching ; $1,380° 3-5Years |
5 { ; 6-10Years |~
6 ] Do Nothing ; 50 11+ Years |
Total Inct. Mobilization and Contingency : N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prop:
Volume of HW West
Volurme of HW East
Headwall Repair West
Headwal Repair East
Pre-Fab HW SA West
Pre-Fab HW SA East
Gabions Req. at West
Gabions Req. at East
Total Barrier Length:

Barriars Req. Repak:

Barriers Replace/Install:
Number of Marker Posts:

Markers Req. Straight:

Markers Replace/Install:

Centre-Line Offset West I S 53
Centre-Line Offset East r-—-n—-—m“;;-
Exposed Length West i L 0.2
Exposed Length East } . o
Maximum Overburdan: 3 o 02

Nominal Diameter:
Maximun Span:

Interior Height:

3 3 3 2 2 3




CULVERT NO. 304

Section - Road:i .14240 '§ MBSBSAUG.A .ROAD
Section Start; |_SLMTS, BELFOUNTAN
Section End: { REG. RD. #11
City/Town: i CALED.ON .
GPS Coord: | 580493 | 4sac207
Last Inspected: i . 5.'{ 27./:.2.005
Service Type: 3 intersection _
""" Address/Cross Road: J Misst Bsauga Rd * WOOd‘E
Side of Road: East
Shape/Type: | Round ~
Material: ? Corrugated Steel
Surface: AT Bl c¥
No Headwall Present at South Pre-Fab Headwall at South r
No Headwall Present at North W Pre-Fab Headwall at North I
Concrete Headwall at South I Gabion Headwall at south I
Concrete Headwall at North I Gabion Headwall at North I
Barriers Present | Marker Posts I
1| FlushCean i 82775, Immediately I
2 ; i This Year W
3 ! i 1-2Years |~
4 ! Grade and Sod wl D|tch|ng i $1.220 3-5Years [
5 ;7 % 6-10Years |
63 i - 11+ Years 1
Total In;l. Mobilization and Contingency : ; 35119 N/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cnitrl:
Total Ditching Required :
Ditching on Private Prop:
Volurre of AW South
Volume of KW North
Heacwall Resair South
leadwall Reopalr North
Pra-Faib HW SA South
Pra-Fag HW SA North
Gabions Req. at South
Gabions Reg. at North
Total Barrier Length:
Bzarriers Req. Rapai:
Barriers Replace/install:
Murmber of Marker Pasts:
Markers Raq. Straights
Markers Replace/Instalt: 1
Centre-Line Offset South
Centre-Line Offset North
Exposed Length South
Exposed Length North
Maximum Qverburden:
Nominal Diameter:

Maximum Span:

Interior Helgni:




CULVERT NO. 305

Section - Road; Effective Cross-Section:

% Reqg. Replacement:

Section Start:
Section End:

Cross Section:

€PS Coord: 580347 ¢ | 4849350 N
Last I”SDECtEd:i 512712005 Area Req. Erosion Cntrl: 3 o
Service Type: 3 Entran_c_e_ I Tota! Ditching Required :
Address/Cross Road: 3 o Ditching on Private Prep:
Side of Road: | Bt Volure of HW South
Volume of HW North
Hezdwall Repair South
Shape/Type: 1 Round .. Headwalt Repair North :
Materia: } cOrrugated Stee; re-Fab HW SA South . i
Surface: s 8" <k Pra-Fab Hi SA North ; e T2
No Headwall Present at South Pre-Fab Headwalt at South I Gabions Rer. at South — f
No Headwall Present at North r Pre-Fab Headwall at North I~ Gabions Reg. at North :
Concrete Headwal at South I Gabion Headwall at south I~ Tetal Barrer Length: r*
Concrete Headwad at North W Gabion Headwall at North I Barriers Req. Repair
Barriers Replace/install: m
Barriers Present r Marker Posts I~ Nurrbar of Marker Posts

Markers Req. Straight:

Markers Replace/Install:

Centre-Line Qffset South g‘"—"“““‘“‘“‘é’

Flus h/C!ean $2,000° Tmmediately |

1

This Year [ Centre-Line Offset North

i m
i 3 m
g 50 1-2Years [ Exposed length South ; m
| i — 5456.1 3-5Years | Exposed Length North i o m
| | ;
!

M

4

[F
|
3 i Do Nothlng
| O
!
I

Maximum Overburden: ) 0.8
5 6 - 10 Years F:l' N
Nominal Diameter: 04
6 11+ Years r“ m
Mandirirn Span: '
N/A i m

Total Inct. Mobilization and Contingency : Interior Height:




CULVERT NO. 306

14240 - MlSS[SSAUGA ROAD

Section - Road: Effective Cross-Section:

Section Start: % Req. Replacement:

i
g S LIMTS, BELFOUNTAIN
|

Section End: REG. RD. #11 Cross Section:
City/Town: i CALEDON
S Coord: | 579325 . | 4849450 N

Last Inspected:i 5/2712005 Area Req. Erosion Cntrl: §mm “ o m
Service Type: § En;r_anqe i Total Ditching Required : @ e 4 m
Address/Cross Road: ; 17266 S Ditching on Private Prop: M m
Side of Road: E West Volume of HW South ; 3

Volure of HW North

; g Headwali Repalr South
: Round _

ShaperType: i Hezdwall Repair North
Materiak: 1 Corrugated Steel

Surface: AT BT c i

Pre-Fab B SA South
Pra-Fab HW SA North
Gabions Reg. at South

No Headwall Present at South W Pre-Fab Headwall at South I
o Gabions Req. at North
No Headwal Present at North v Pre-Fab Headwall at North - ¢ [
Total Barrier Length:
Concrete Headwall at South - Gabion Headwall at south r e =nd
- . Barriers Rag. Repair:
Concrete Headwall at North I Gabion Headwall at North ™
Barriers Replace/Install: | e
Barriers Present I Marker Posts i MNumber of Marker Posts: i o
Markers Raq. Straight:
_ Markers Replace/Install:
$975- Immediately |

1 i FIush/C!ean&Re—Sh.z-.lpe Ends Centre-Line Offset Sauth R

This Year T Centre-Line Offset North

m

25 M

1-2Years W Exposad Length South | o m
m

m

m

W0 | | 3sves T egosedingnnonn |03

Maximum Overburden:

-
: D :
=
: Fi: :
: =4 TN
: = .
: @ :
PEETERD G RETERTe, B SETE I ST RTINS,

5 i 6-10Years |
; Nominal Diameter:
s i , 11+ Years | m
e Maximum Span:
Tatal Incl. Mobilization and Contingency : i 52094 N/A - Interior Height: &




CULVERT NO. 307

Section - Road:

Section Start: ] $.LIMITS, BELFOUNTAIN

SectionEnd: | FEGRD#1T
City/Town: i CALEDON o
e I | 4840445
Last Inspected:; 5/27/2005 :

|

Service Type: Entr ance

Address/Cross Road: jNIA TR

[ west

Effective Cross-Section:

% Req. Replacement:

Cross Section:

Area Req. Erosion Cntri:

Total Ditching Required :

Ditching on Private Prop: |

Side of Road: volurre of HW South
Volume of HW North
Headwall Repalr South
: Round
Shape/Type: I ' Headwall Repair North
il Corrugated Steel
Material: | comgatedSteel Bra-Eab HW SA South
: A Bl cW
Surface: r t W Pre-Fab HW SA North
Gabions Req. at South
No Headwall Present at South W Pre-Fab Headwalf at South r
, . Gabions Req. at North
No Headwalf Present at North W Pre-Fab Headwalt at North i~ * . T -
Tots! Barrier Length: '
Concrete Headwall at South I~ Gabion Headwall at south I~ s o _
, Barriers Req. Regal: i Do
Concrete Headwall at North - Gabion Headwall at Morth r iﬂmmm
Barriers Replace/Install: 1 . 0 m
Barriers Present | Marker Posts I Number of Marker Posts: I o
Markars Req. Straight: o -
Markers Replace/Instaii: i 0
1 ! FIushiCIean S ; $1,250, Immediately Centra-Line Offset South 2
2 i j This Year ¥ Centre-Line Offset North i 5
3 ! a ‘ 1-2Years | Exposed Length South } .0
4 l Ditching i $1,200 3-S5Years | . Exposed Length North i - 0
e _ Maximum Qverburden: i o5 m
5 l g 6- 10 Years r" s "
) Nominal Diameter: i 04
6 ] i 11+ Years f“' . S . "
: Maximum Span:
Total Incl. Mohilization and Contingency : N/A r Interior Height: m




CULVERT NO. 1734

Section - Rpad: ]

110700 ;-] BUSH STREET

Section Start: !

MISSISSAUGA RD. (REG. RD. # 1)

Address/Cross Road:

Section End: i SHAWS CREEK RD.

City/Town: | CALEDON —=
GPS Coord: | 578880 £ | 4848067
Last Inspected: | #3200

Service Type: 1 Eﬂtranpg .

[

South

Side of Road:
Shape/Type: i Round
Material: | corrugated Steel
Surface: Al” B v ci”

No Headwall Present at West vy Pre-Fab Headwall at West I
No Headwall Present at East v Pre-Fab Headwall at East r
Concrete Headwall at West T~ Gabion Headwall at west I
Concrete Headwall at East ' Gabion Headwall at East I~
Barriers Present  § Marker Posts '
1 J Do Nothing : Immediately |
2 i This Year T~
3 I 1-2Years I~
4 i 3-5Years |
5 ! 6-10Years |
6 i 11+ Years
Total Incl. Mcbiiization and Centingency : N/A I

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prom !

Volume of HW West
Volume of HW East
Headwall Repair West
Headwall Repair East
Bre-Fab HW SA West
Pre-Faby HW SA East
Gabions Raq. at West
Gabions Raq. at East
Total Barrier Lenath:
Barrers Raq. Repair:

Barriers Replace/Install:

Nurrber of Marker Paosts:

Markers Req. Straight: 4
Markers Replace/Install: 3 0

Centre-line Offset West ]

Centre-line Offset East

Nominal Diameter:

MaxirumSpan:

Interior Haight




CULVERT NO. 1735

Section - Road; g 110700 ‘i BUSH STREET Effective Cross-Section:
Section Start: i MISSIS.SAU. a. RD. (REG RD.#1) : % Req. Replacement:
Section End: § SI"AWS C. REEKRD. o Cross Section:
City/Town: i CALEDON N
GPS Coord: | 578961 g | dvagmes
.1 8/23/2005
Last Inspected:d. =700 Area Reg. Erosion Cntrl:
. X Entrance ]
Service Type: } Total Ditching Required :
593 ;
Address/Cross Road: i TS S IR Dirching on Private Prop:
Side of Road: South Yolume of HW West
Volume of HW East
§ Headwall Repair YWest
. Round
Shape/Type: R Headwail Repair East
iat Corrugated Steel
Materiat:  comug Pre-Fab HW SA West
rface: AT B cW
Surface I~ Pra-Fab HW SA East
Gabions Reg, at West m3
No Headwall Present at West Pre-Fab Headwall at West I .
. Gabions Reg. al East me
No Headwall Present at East v Pre-Fab Headwall at East -
[ - e (1]
. Totas Barrier Length: '
Concrete Headwall at West r Gabion Headwall at west I sarrErheny
) i Barriers Req. Repair: e
Concrete Headwall at East . Gabion Headwall at East I
Barriers Replace/Install: i ....... 0
Barriers Present | . Marker Posts - Nurrber of Marker Posts: i
Markers Req. Straight: i
Markers Replace/Install:
1 ] Flush/Clean ] $1,138 . Immediately | m
2 } j This Year v m
3 I g _ 1-2Years | Exposed Length West m
4 [ { T 3-5Years | . Expased Length East . o.om
TR : - Maximum Overburden: i 04 M
5| } 6-10Years | - —
b Nominal Diameter: E 0.4
6 l i 11+ Years | g‘“"“w ™
R T Maximum Span:
Total Incl. Mobifization and Contingency : i $1.548 N/A - Tntarior Heisht: i m




CULVERT NO. 1736

Section - Road:
Section Start:
Section End:
City/Town:

GFS Coord:
Last Inspected:

Service Type:

Address/Cross Road:

110700 '-| BUSH STREET

MISSISSAUGA RD. (REG. RD. # 1)

|
|
| SHAWS CREEKRD.
] 4849075

578971
8/23/2005

[Ervance

| 595
[ south

Side of Road:

Shape/Type: | Round
Material { Corrugated Steel _
Surface: al” BV cl”
No Headwall Present at West v Pre-Fab Headwall at West I
No Headwall Present at East v Pre-Fab Headwalt at East i
Concrete Headwall at West I Gabion Headwall at West =
Concrete Headwall at East N Gabion Heacdwall at East ™

Barriers Present {7 Marker Posts i

1 ] Flush/Clean

$1,175 Immediately |

2|

This Year i

o[

1-2Years [

4]

6-10Years § -

o[

Total Inct. Mobilization and Contingency :

11+ Years W

|

|

s T
g :

!

$1.594 M/A I~

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Pron:
Volume of HW West
Volurre of HW Eas

leadwall Repair West

Gabions Req. at West

Gabions Reg. at East

Totsi Barrier Length:

Barriers Reg. Repai

Barriers Replace/Install: § _ ¢ m

Numnber of Marker Posts: i o

Markers Req. Straight: 3 o

Markers Replace/Install: i 70.

Centre-Line Offset West i 4-?5 m

Centre-Line Offset East i 465 m
o .. g 57 m

Exposed Length West
Exposed Length East
Maximum Overburden:

Nominal Diameter:

Maximum Span:

Intarior Height:




CULVERT NO. 1737

Section - Road:

| 110700 |-{ BUSH STREET

§ MISSISSAUGA RD. (REG. RD. # 1)

Section Start:
Section End: § SHAWS CREEKRD.
City/Town: g CALEDON
oPs Coord: | 578995 ¢ | 4849105
Last Inspected:} 8/23/ .2095. .
Service Type: % Entrance
Address/Cross Road; i 597_
Side of Road:
Shape/Type: ! Round
Material: f Corrugated Steel
Surface: Al BV ci™
No Headwall Present at West Pre-Fab Headwall at West -
No Headwall Present at East = Pre-Fab Headwall at East =
Concrete Headwall at West I~ Gabion Headwall at west r
Concrete Headwall at East I~ Gabion Headwall at East ™~
Barriers Present T Marker Posts I~
1| Flush/Ciean & Re-Shape Ends | stse2 Immediately |
2 { :i . ThisYear [ .
3 ; 3 1-2Years [
al Dltch[ng ; $600, 3-5Years W
5 i ; 6-10Years |~
6 ; ; 11+ Years |
Total Incl. Mobilization and Contingency : N/A fm

Effective Cross-Section:
% Req. Replacement:
Cross Section:

Area Req. Erosion Cntri:

Total Ditching Required :
Ditching on Private Prop:

Volure of HW Weast
Volure of HW East
Headwall Repair West
Headwall Repair East
Pra-Fab HW SA West
Pra-Fab B SA East
abions Req. at West

Gabions Reg. at East

Barriers Req. Rapai

Bairiers Replace/Install:
Nurmber of Marker
Markars Req. Straight:

Markers Replace/install;

Exposed Length West
Exposed Length East
Maximum Qverburden:
Norrinal Diameter:

Maximuan Span:

e Heéght:

Pasts:

3

3

3




1738

CULVERT NO.

Section - Road:

|

110700 | g BUSH STREET

g MISSISSAUGA RD. (REG. RD. # 1)

Section Start:
Section End: i SHAWS CREEKRD.
City/Town: 4 CALEDON . o
PS Coord: ] 575008 | 4849123
Last Inspected 8"23"2005
Service Type: i Entrancg
Address/Cross Road: 1 599
Side of Road: ] South
Shape/Type: ; Round
Material: 3 Corrugated Steel
Surface: Al BV (o
No Headwall Present at West v Pre-Fab Headwall at West '
No Headwall Present at East v Pre-Fab Headwall at East I~
Cancrete Headwalt at West I~ Gabion Headwalf at west ™
Concrete Headwall at East I~ Gabion Headwall at East ~
Barriers Present  § Marker Posts i
1 i Flush/Clean i ] 595_0_{ Immediately |
2 i 1 ThisYear T .
3 i ;3 1-2Years |
a| D D|tch|ng | g0, | | 3-5Years [
5 l ; i 6-10 Years |
) I ........... i eveme
Total Incl. Mobilization and Contingency : N/A i

Effective Cross-Section:
% Req. Replacement;

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prop:
Volurre of HW Waest
volume of BW East
Hezdwall Repalr West
Hzadwall Repair East
Pre-Fab HW 54 West
Pre-Fab HW SA East
Gahions Req. at Wast
Gabions Req. at East
Total Barrier Length:
Barrers Req, Repar:
Barriers Replace/Install:
Nurmrber of Marker Posts:
Markers Reg. Straight:

Markers Replace/Install:

Centre-Line Offset West 3 4.15.
Centre-Line Offset East ] N 3.45

Exposed Length West
Exposed Length East
Maximum Overburden:
Nominat Diameter:
Maximum Spam:

Interior Height:




CULVERT NO. 1739

| 110700 ‘i BUSH STREET Effective Cross-Section: g 100 o
Section Start: § MISSISSAUGA RD. (REG. RD. # 1) : % Req. Replacement:
Section End: }SHAWSCREE(RD B Cross Section:
City/Town: ; CALEDON e,
GPS Coord: 1 579298 . E 1 4849577 N 5 |
Last Inspected: 8/23/2008 Area Req. Frosion Cntrk iw o om
Service Type: g Entrance Total Ditching Required : ! .. 0m
Address/Cross Road: i 779 e : Ditching on Private Prop: :i . m
Sde of Road: r““‘““ South _ o of M et —— 2
volurre of HyWY East w3
Headwali Resalr West 3
Shape/Type: l Round Headwall Repair East m3
Material | Cormugated el Pre-Fab HW SA Wast 2
Surface: Al 87 cF Pre-Fab KW SA East 2
No Headwall Present at West W Pre-Fab Headwall at West - Gasions Req. ¢ West mr3‘
No Headwall Present at East Ir3 Pre-Fab Headwal at East I * Gabins Req. at East "~
Concrete Headwall at West i Gabion Headwall at west I~ To?ai Barrier Length: "
Concrete Headwall at East I Gabion Headwall at East r Parriers Req. Repair
Barriers Replace/Install: m
Barriers Present r Marker Posts r Nurrber of Marker Posts: 4.
: Markers Req. Straight: |
Markers Replace/Install: I 0
1 ] . DO N°_th_if’g 2 50 Inmedately [~ Centre-Line Offset West ] 465 M
2 ] _ o % - This Year T Centre-Line Offset East § . 4aps M
3 l % 1-2Years | Exposed Length West i 01 m
. i et i : k s 5vems [ xposed Length East m
5; § e - toverns [~ Maximum Overburden: | 2 m
....... » Norrinal Diameter: i 04 M
5} g 11+ Years | o {ww m
: Maximum Span: j
Total Indl. Mobilization and Contingency : N/A W Tnterior Halght: ! - - Tom




CULVERT NO. 1740

Section - Road: | 110700 -| BUSHSTREET
Section Start: | MSSISSAUGA RD. (REG. RD. # 1)
Section End: | SMHAWS CREEKRD.
City/Town: i CALEDON : S
6PS Coord: | 579301 E | 4849583
Last Inspected:i 8/23/2005 :
Service Type: ; eqrance
Address/Cross Road: 5779 TR
Side of Road: { Soufn -
Shape/Type: | Round
Material: 1 Corrugated Steef _
Surface: AT B W ol I
No Headwall Present at West i~ Pre-Fab Headwall at West I
No Headwall Present at East v Pre-Fab Headwall at East I
Concrete Headwall at West I~ Gabion Headwall at west I
Concrete Headwall at East I Gabion Headwall at East ™
Barriers Present § Marker Posts I~
1] Do Nothing 1 $0 | | Immediately I
2 l :§ ThisYear [ .
3 l é 1-2Years fw'
a i g 3-5Years [
5 i ] 6-10 Years I
6 i i . 11+ Years |
Total Incl. Mabilization and Contingency : N/A i

Effective Cross-Section:

% Req. Replacement:

Cross Section:

Area Req. Erosion Cntsl;

Total Ditching Required : e
Ditching on Private Frop: ? . -
Yolume of HW West
Volurme of HW East
Headwall Repalr West
Headwall Repair East
Pre-Fan HW SA West
Pre-Fab HW SA East
Gabions Reg. at West
Gabions Req. at East
Total Barrier Length:
Barriers Req. Repair:
Barriers Replace/Instal:
Murrber of Marker Posts:
Markers Req. Straight:
Markers Replace/Install:
Centre-Line Offset West
Centre-Line Offset East
Exposed Length West
Exposed Length East
Maximum Overburden:
Nominal Diameter:

Maximum Span:

Interior Height:




CULVERT NO. 1741

Section - Road:i 110820 :'i BUSH STREET
Section Start: | SPAWSCREEKRD.
Section End: | WINSTON CHURCHILL BLVD. (REG. RD. 3
City/Town: 1 CALEDON . .
GPscoord: | 578762 g | edesaz
Last Inspected: :j 8/23/2005 -
Service Type: ] _C_”.“‘?F.F.’a.’?"‘?’_ I
Address/Cross Road: i N/A
Side of Road: North
Shape/Type: | Round
Material: i Corrugated Steel
Surface: AW I cl™
No Headwail Present at West M Pre-Fab Headwall at West i
No Headwalf Present at East WV Pre-Fab Headwall at East I~
Concrete Headwall at West r Gabion Headwali at west I
Concrete Headwall at East I~ Gabion Headwall at East I~
Barriers Present [ Marker Posts ™
1 | Flush/Clean z $1,150 Immediately |
2 § i This Year [ .
3 I :i : 1-2Years |~
4 [ piching ; $600 3-SYears T
5| ] | [ 6-10vears ¥
6 ; ! 11+ Years [
Total Incl. Mobilization and Contingency : g $2.313 N/A I

Effective Cross-Section:
% Req. Replacement:

Cross Sectien:

Area Req. Erosion Cntri;
Total Diching Required : o
Ditching on Private Prop: i 0
Volurme of HW West
Volumre of HW East
Headwall Repair West
Headwall Repair East
Pra-Fab HW SA Wast
Pre-Fab HYW SA East
Gabions Req. at West
Gabions Req. at East
Tota! Barrier Length:
Barriers Reg. Repair:
Barriers Replace/Install:
Nurmber of Marker Posts:
Markars Req. Straight:

Markers Replace/Install;

Centre-Line Offset West é 4.5.
Centre-Line Offset East 31 47
Y
EE—TY

Exposed Length West
Exposed Length East
MaximumCverburden:
Nominal Diameter:
Maximum Span:

Irgerior Helght:




CULVERT NO. 1742

Section - Road:i 110820 :‘% BUSH STREET
Section Start: 1SMWS CREKRD
Section End: i WINSTON CHURCHILL BLVD. (REG. RD. 3
City/Town: ; CALEDON .
GpsCoord: | 57858 g | 4sassez
Last Inspected: ’ 8/2372005
Service Type: i F'?'d Entrance
Address/Cross Road: ; NA
Side of Road: ? _South
Shape/Type: | Round
Materiak 1 Corrugated Steel
Surface: Al B cW¥
Nec Headwall Present at West v Pre-Fab Headwal at West I~
No Headwalt Present at East i Pré-Fab Headwall at East i
Concrete Headwall at West i~ Gabion Headwall at West I
Concrete Headwall at East - Gabion Headwall at East r
Barriers Present | . Marker Posts r
1 1 Flush/Clean ;g $775 Immediately I~
2 l 1 This Year W
3 § § . 1-2Years |~
4 i Ditching ; $600. 3-5Years |
s ] o 6-10Years |~
6 ] 1 11+ Years [
Tatal Incl. Mobifization and Contingency : i $1,844. N/A i

Effective Cross-Section: i 0 %
] 0%

% Req. Replacement:

Cross Section:

Area Req. Erosion Cnitri: i 0 m2
Total Ditching Required : ; o4 m
Ditching on Private Prop: i oo m
{MW“ 3

Volume of HW West

Valurre of BV East 2
Headwall Repair Weast 3
Headwall Repair East ms
Pra-Fab HW SA West m2
Pra-Fab HW SA East i
Gabions Req. at West 3
Gabions Reqg. at East i
Total Barrier Length: m
Barriers Rea. Repain m
Barriers Replace/Install:

Mumber of Marker Posts:

Markers Req. Straight: | ...
Markers RePlace/InSta": i o U
Centre-Line Offset West - ___:3.'_.1.5. m
Centre-Line Offset East m
Exposed Length West m
Exposed Length East m
Maximum Overburden: m
Norninai Diameter: m
Maximum Span: m

Interior Helght:




CULVERT NO. 1743

Section - Road: | 110820 | BUSHSTREET -1 | Effective Cross-Section: I 90 %
Section Start ; SHAWS CREEK RD. : % Reg. Replacement: ; R
Section End: i WINSTON CHURCHILL BLVD. (REG. RD. 3 Cross Section:
City/Town: } GALEDON
S Coord: i 578712 . ¢ | 4848736 N .
Last Inspected: 8’23"2005- | Area Req. Erosion Cntrl: } o m
Service Type: i Cross Total Ditching Required : . .. .
Address/Cross Road: ! NA Ditching on Private Prop: SO
Side of Road: | NA - Volume of W South _ G
Volume of Hy¥ North ; i
Headwall Repalr South i ma
Shape/Type: ] Round p Headwall Repair Norta ' - 3
Material: ; Corrugated Steel m

Pra-Fab HW SA South

| - . - . SRR
Surface M Pra-Fab KW SA Nerth 3 C L
Gahions Req. at South i oo 3

No Headwall Present at South v Pre-Fab Headwall at South i
Gabions Req. at North
No Headwall Present at North v Pre-Fab Headwall at North | ? e '
) Total Barrier Length:
Concrete Headwall at South i Gabion Headwall at south I~ J
) 3 Barriers Req. Repair:
Concrete Headwall at North I Gabhion Headwa# at North I
Barriers Replace/Install:
Barriers Present ¥ Marker Posts v Nurrber of MarkerPosts: | ... .1

Markers Req. Straight:

Markers Replace/Install: ] 2

1 | Do Nothing % S $0 Immediately {7 Centre-Line Offset South i s

2 ] | This Year T Centre-line Offset North f 16 ™

3 ] ] 1-2Years |~ Exposed Length South | 01 M

a ] 3-5Years W Exposed Length North | | 01 M

O Maximum Overburden: i - 69 M

5 1 3 6-10Years |- m
: . _ Norminal Diameter: ] 0.9

6 ] Replace/install Marker Posts j $20 11+ Years [ r-'-"-“mm m
: ; : Maxdmum Span:

Total Indl. Mobilization and Contingency : ] $150 N/A I~ Interior Heioht: !




1744

CULVERT NO.

Section - Road:
Section Start:
Section End:
City/Town:
GPS Coord:

Service Type:

Last Inspected:

110820 : } BUSH STREET
SHAWS CREEK RD.

|
|
g WINSTON CHURCHILL BLVD. (REG. RD. 3
i _
|

e ! 4848890
} 8/23/2005

; Intersection

g Shaw Creek Rd

Address/Cross Road:
Side of Road:
Shape/Type: | Round
Materfal: | Corrugated Stee .
Surface: al. B v cl™
No Headwall Present at West v Pi’e-Fab Headwall at West i
Mo Headwali Present at East v Pre-Fab Headwall at East r
Concrete Headwall at West - Gabion Headwat at west -
Concrete Headwall at East ™ Gabion Headwall at East i
Barriers Present 1 . Marker Posts v
1| F FIush/Clean | $1,800 | | Immediately [
2 1 i This Year |
3 ; 3 1-2Years W
4 i Dltchmg i $300 3-5Years [
5 1 ;ﬁi 6-10Years |
6 j Repiacelinstall Marker Posts jg $10: 11+Years |
Total Inc. Mobilization and Contingency : N/A i

Effective Cross-Section:
% Req. Replacement:

Cross Section:

Area Req. Erosion Cntrl:
Total Ditching Required :
Ditching on Private Prop:
Volurrs of BW West
Voluve of HW East
Headwall Repal West
Hzadwall Repalr East
Pre-Fab Hw SA West
re-Fab BW S& East
Gakions Req. at Wast

abions Reg. at East

m

Total Barrier Length:
Barriars Req. Repair
Barriers Replace/Install:

Number of Marker Posts;

Markers Req. Straight:
Markers Replace/Install:
Centre-Line Offset West
Centre-Line Offset East
Exposed Length West
Exposed length East
Maximum Overburden:
Nominal Diameter:
Maximum Span:

Interior Haight:




Appendix B
VO2 Hydrologic Modelling Input Parameters
for Cross Culverts



Table B-1: VO2 Parameters for Cross Culverts

VO2 Results: Peak Flow (m?/s)

Culvert ID # VO2 ID # | Area (ha) Total Area (ha)| CN |la (mm)| Tc (hr) Tp (hr) |Comments 2 Year 5 Year 10 Year | 25 Year | 50 Year | 100 Year
10 21 8.81 8.81 68.3 6.5 2.035 1.357 0.079 0.134 0.177 0.235 0.287 0.333
14 22 3.01 - 71.6 5.2 0.083 0.056 |Ineffective Depression Area’

14 24 5.03 - 72.5 4.8 0.118 0.079 |Ineffective Depression Area’ - - - - - -
14 27 0.68 - 72.2 4.9 0.083 0.056 |Ineffective Depression Area’
14 30 5.57 69.8 6.1 0.083 0.056
14 32 6.71 12.27 64.3 8.7 0.480 0.320 0.243 0.432 0.598 0.827 1.019 1.204
14 31 - channel routing: length = 477 m, slope = 0.0168 m/m; width =85 m
16 34 2.15 71.9 5.0 0.155 0.103
16 36 2.08 4.23 67.6 7.7 0.127 0.085 0.193 0.329 0.438 0.59 0.721 0.845
16 35 - channel routing: length = 107 m, slope = 0.0248 m/m; width = 70 m
17 40 3.95 - 54.0 10.0 0.603 0.402 |Ineffective Depression Area’ - - - - - -
17 39 35.03 35.03 65.5 7.2 1.741 1.161 0.311 0.539 0.719 0.961 1.182 1.376
24 42 0.56 - 70.0 5.0 0.083 0.055 |Ineffective Depression Area’
24 44 0.87 - 64.6 6.7 0.083 0.055 Ineffective Depression Area’ - - - - - -
24 47 0.48 - 70.0 5.0 0.083 0.055 | Ineffective Depression Area’
24 49 2.77 2.77 70.7 5.4 0.167 0.111 0.145 0.241 0.314 0.411 0.49 0.568
37 50 11.96 66.4 5.7 0.268 0.179 | Effective Depression Area®
37 52 3.90 69.4 4.9 0.107 0.071 |Effective Depression Area®
37 55 5.19 21.05 733 | 40 | 0167 | 01N 0311 0504 | 0.650 1.42 1875 = 3.285
(Roadside ditch) channel routing:

37 56 length = 354 m, slope = 0.0335 m/m;

- width = 2.5 m
43 67 1.52 62.0 8.0 0.088 0.059 | Effective Depression Area®
43 69 1.80 48.56 58.8 8.5 0.103 0.069 |Effective Depression Area® 0.529 0.918 1.370 2678 3.366 4.985
43 72 24.19 60.0 8.6 0.553 0.369
43 66 21.05 Includes area from culvert # 37
44 76 127.28 127.28 59.9 8.3 1.178 0.785 1.186 2119 2.872 3.908 4.855 5.701
47 82 0.24 0.24 77.6 3.5 0.167 0.111 0.017 0.027 0.034 0.044 0.052 0.059
48 78 2.66 59.8 8.6 0.107 0.071 |Effective Depression Area®
48 80 14.63 17.52 58.0 9.4 0.858 0.572 0.155 0.282 0.386 0.530 0.661 0.874
48 83 0.24 Includes area from culvert # 48
55 84 7.71 7.71 62.5 9.1 0.436 0.291 0.149 0.268 0.365 0.497 0.614 0.722
56 85 0.91 0.91 64.9 8.5 0.167 0.111 0.034 0.06 0.08 0.108 0.131 0.154
2 86 19.15 19.15 71.3 5.8 0.366 0.244 0.654 1.097 1.438 1.9 2.288 2.647




Table B-2: Time of Concentration (T.) Calculations for Cross Culverts
\ \ \ \ \ \ 1 \
1) Kirpich's Equation for Estimating T: ‘Tc (min) = 0.0195 (L°"77)/(S°'335) where length (L) in metres, slope (S) in m/m
Note for using Kirpich's Eqn: For overland flow, grassed surfaces, multiply Tc by 2. For overland flow, concrete or ashphalt surfaces, multiply Tc by 0.4. For concrete channels, multiply Tc by 0.2. (Reference: Modern Sewer Design, 1980)
\ \ \ \
2) SCS Upland Method of Estimating Tc: |
Code Description | | Velocity (m/s)
1|Forest with heavy ground litter & hay meadow (overland flow) =2.5*(s"%)*0.3048
2|Trash fallow or min tillage cultivation; contour or strip cropped & woodland (overland flow) =5.0*(s"%)*0.3048
3|Short grass pasture (overland flow) | [ [ [ =7.0%(s*%)*0.3048
4|Cultivated, straight row (overland flow) \ \ \ -9.0°(s"%)*0.3048
5|Nearly bare and untilled (overland flow); & alluvial fans western mountain regions :10.0*(50'5)*0.3048
6|Grassed waterway| [ [ [ =15.0*(s°%)"0.3048
7|Paved areas (sheet flow); & small upland gullies =20.0*(s"°)*0.3048
|
|
Elevation
Weighted |[SCS Upland| Overland
Overland overland |GND cover -| velocity
Culvert ID # | Area E1 E2 |change | Length slope Land Use Tc Method slope Code (see chart) [ Travel time | Time of Conc| Time of Conc
(ha) (m) (m) (m) (m) (m/m) (m/m) (m/s) (min) (min) (hr)
10 5.07 403 385.5 17.5 249/ 0.0703 |Crop Field SCS Upland 0.0703 4 0.73 5.70 122.08 2.035
3.74/ 3855 384.6 0.9 294/ 0.0031 |Forest SCS Upland 0.0031 ! 0.04 16.4
Use 5 min to 0.083
} 2 .
557 406/ 389 17| 152.33] 0.1116 |Crop Field  |SCS Upland 0.1116 4 0.92 277 |depressionarea
Use 5 min to
0.0905 4 0.83 1.56 ! . 0.083
3.01] 4040 397 7 77| 0.0905 |Crop Field  |SCS Upland depression area
14 5.03) 405.0 390 15 274 0.0548 |Crop Field SCS Upland 0.0548 4 0.64 7.1 711 0.118
Use 5 min to
0.0924 4 0.83 0.97 . 2 0.083
0.68] 3945 390 45 49| 0.0924 |[Crop Field  |SCS Upland depression area
Woodland/
6.71 389 381 8 477, 0.0168 |Pasture SCS Upland 0.0168 3 0.28 288 28.81 0.480
421 410 11 208| 0.0528 |Woodland SCS Upland 0.0528 1 0.18 19.85
17 35.0 410 404 6 419 0.0143 |Crop Field SCS Upland 0.0143 4 0.33 21.29 104.47 1.741
404 385.1] 189 541 0.0349 |Forest SCS Upland 0.0349 1 0.14 63.33
3.95 430 415 15 345 0.0435 |Woodland  [SCS Upland 0.0435 1 0.16 36.19 36.19 0.603
Use minimum 10
minutes inlet 0.167
277 436 428.4 7.6 139| 0.0547 |Lawn SCS Upland 0.0547 3 0.50 4.64 time'
Use 5 min to 0.083
} 2 .
o4 0.56| n/a n/a n/a n/a n/a Lawn SCS Upland n/a n/a n/a n/a depression area
Use 5 min to 0.083
} 2 .
0.87| nla n/a n/a n/a na  |Lawn SCS Upland n/a n/a n/a n/a depression area
Use 5 min to 0.083
} 2 .
0.48 n/a n/a n/a n/a n/a |Lawn SCS Upland n/a n/a n/a n/a depression area
11.96) 434 427 7.0 309 0.0226 |Lawn SCS Upland 0.0226 3 0.32 16.07 16.07 0.268
3.90| 434 425 9.0 192| 0.0468 |Pasture SCS Upland 0.0468 3 0.46 6.93 6.93 0.116
37
. 4 0.55 6.34
5.19 430| 421.6 8.4 209| 0.0402 |Crop Field SCS Upland 0.0402 10.04 0.167
n/a n/a n/a 155/ 0.0131 |Ditch SCS Upland 0.0131 7 0.70 3.70
1.52 433 427 6 127| 0.0472 |Pasture Kirpich's Eqn 0.0472 n/a n/a 5.26 5.26 0.088
43 . -
1.80 432 421 11.0 178 0.0618 |Forest Kirpich's Eqn 0.0618 n/a n/a 6.16 6.16 0.103
Forest &
24.19 427| 400.2 26.8 1030/ 0.0260 |Pasture Kirpich's Eqn 0.0260 n/a n/a 33.19 33.19 0553
Woodland &
a4 127.27] 445 3097 453 2360| 0.0192 |Pasture Kirpich's Eqn 0.0192 n/a n/a 70.66 70.66 1.178
48 2.66 409 398 11 185, 0.0595 |Pasture Kirpich's Eqn 0.0595 n/a n/a 6.44 6.44 0.107
Pasture &
1462 402 3985 35 764 00046 Woodland |Kirpich's Eqn 0.0046 n/a n/a 51.47 51.47 0858
assume sheet Use minimum 10
402 400 2 43| 0.0462 |Lawn flow 0.0462 3 0.46 1.57 minutes inlet
47 0.24 assume conc. time for cross 0.167
400/ 398.5 1.5 45 0.0331 | Ditch flow 0.0331 7 1.11 0.68 culverts'
401 399 2 100/ 0.0200 |Woodland SCS Upland 0.0200 2 0.22 7.73
399| 391.55 7.45 292 0.0255 |Woodland SCS Upland
%5 w7 391.55 390 1.55 127/ 0.0122 |Woodland SCS Upland oo 6 0.60 11.69 26.18 0.436
389.5| 388.8 0.7 162 0.0043 |Ditch SCS Upland 0.0043 7 0.40 6.77
393.3] 389.5 3.8 100/ 0.0380 |Woodland SCS Upland 0.0380 2 0.30 5.61 Ufim:te's ot
56 091/ 3895 389 0.5 56/ 0.0089 |Woodland  |SCS Upland 0.0089 6 0.43 2.17 {ime for cross 0.167
389 387.4 1.6 49 0.0325 Ditch SCS Upland 0.0325 7 1.10 0.75 culverts'
405 398 7 185/ 0.0378 |Crop Field SCS Upland 0.0378 4 0.58 5.80 9.08 0.155
16 4.23 398 390 8 59/ 0.1360 |Woodland SCS Upland 0.1360 1 0.28 3.49 ) i
- Meadow/ 7.62 0.127
390/ 386.2 3.8 154/ 0.0248 |Pasture SCS Upland 0.0248 3 0.34 7.62 ) )




2 19.15

411 408 3 96| 0.0312 Pasture SCS Upland 0.0312 0.38 4.26
408/ 405.81 22 79| 0.0277 |Woodland SCS Upland 0.0277 0.76 1.73
405.81 389 16.8 687 0.0245 |Crop Field SCS Upland 0.0245 0.72 16.0

21.98

0.366

Note:

1. Cross culverts are to be designed with a minimum inlet time of 10 minutes (Region of Peel Standards/Guidelines)

2. A minimum tc of 5 minutes is assumed for areas draining to depression areas that act as ponds.




Table B-3: CN and Initial Abstraction (la) Parameters for Cross Culverts
CVC Standard Parameters:
CN Value for | CN Value for
Cover Soil Group AB'| Soil Group B la (mm)
Woods 54 60 10
Meadows 62 66 8
Cultivated 70 74 4
Lawns 70 14! 5
Impervious area 100 100 2
Note: 1.CN Values for Soil Group AB not available from CVC Guideli CN values from MTO Drainage Manual, Design Chart 1.09
Culvert ID # Area (m?) Total Area (m?) | Soil Group Land Use CN la (mm) | Area-weighted CN | Area-weighted la (mm) Comments
10 50674 B Crop 74 4
10 36914 88099 B Forest 60 10 68.28 6.5
10 511 B Road 100 2
14 20914 B Crop 74 4
14 9177 30081 B Meadows 66 8 7156 52 Ineffective Depression Area
14 9483 B Meadows 66 8
14 40842 50325 B Crop 74 4 7249 48 Ineffective Depression Area
14 1550 B Meadows 66 8
14 5226 6776 B Crop 74 4 7217 49 Ineffective Depression Area
14 29493 B Meadows 66 8
14 26184 55677 B Crop 74 4 69.76 61
14 1428 B Road 100 2
14 27086 67062 B Woodland 60 10 64.3 8.7
14 38548 B Meadows 66 8
17 39521 39521 AB Forest 54 10 54 10 Ineffective Depression Area
17 58122 AB Forest 54 10
17 28645 AB Crop 70 4
17 2884 AB Forest 54 10
17 10174 AB Meadows 62 8
17 131 AB Road 100 2
17 121 AB Road 100 2
17 1137 350250 AB Road 100 2 65.48 72
17 585 AB Road 100 2
17 125541 B Crop 74 4
17 119360 B Woodland 60 10
17 864 B Road 100 2
17 2686 B Road 100 2
24 5557 5557 AB Lawn 70 5 70 5 Ineffective Depression Area
24 2917 AB Forest 54 10
24 5763 8680 AB Lawn 70 5 64.62 67 Ineffective Depression Area
24 4821 4821 AB Lawn 70 5 70 5 Ineffective Depression Area
24 21786 AB Lawn 70 5
24 3414 27698 AB Forest 54 10 70.73 5.4
24 2498 AB Road 100 2
37 68926 AB Crop 70 4
37 33718 AB Woodland 54 10
37 13132 119566 AB Lawn 70 5 66.44 57
37 3790 AB Road 100 2 Effective Depression Area
37 28246 AB Crop 70 4
37 9077 38997 AB Meadow 62 8 69.43 4.9
37 1674 AB Impervious 100 2 Effective Depression Area
37 41999 AB Crop 70 4
37 3322 51917 AB Meadow 62 8 73.30 4
37 6596 AB Road 100 2
43 15215 15215 AB Meadows 62 8 62 8 Effective Depression Area
43 12540 AB Woodland 54 10
43 5446 17986 AB Lawn 70 5 58.84 8.49 Effective Depression Area
43 7568 AB Road 100 2
43 97938 241924 AB Woodland 54 10 59.95 8.62
43 136418 AB Meadows 62 8
44 335578 AB Meadows 62 8
44 302202 1272760 AB Lawn 70 5 59.91 8.29
44 634980 AB Woodland 54 10
47 1768 AB ImprovedLand 70 4
47 600 2368 AB Road 100 2 7781 3.49
48 19265 AB Meadows 62 8
48 7322 26587 AB Woodland 54 10 59.80 8.5 Effective Depression Area
48 2188 AB Road 100 2
48 5332 AB Meadows 62 8
48 12884 146246 AB Lawn 70 5 58.04 9.37
48 85514 AB Woodland 54 10
48 40328 B Woodland 60 10
55 66654 B Woodland 60 10
55 8799 77101 B Cultivated 74 4 62.45 9.14
55 1647 B Road 100 2
56 7071 B Woodland 60 10
56 1407 9092 B Cultivated 74 4 64.87 8.53
56 615 B Road 100 2
16 5528 B Woodland 66 8
16 15954 21482 B Crop 74 2 71.94 5.03
16 996 B Road 100 2
16 19807 20803 B Meadows 66 8 67.63 n
2 56550 B Meadows 66 8




23511

9951

101475

191486

B Woodland 60 10
B Road 100 2
B Crop 74 4

71.27

5.81




Appendix C
V02 Hydrologic Modelling Outputs
for Cross Culverts
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Fedededed DETATILTETD OUTPUT Fedededek

Input filename: C:\Program Files\Visual OTTHYMO v2.0\voin.dat

output filename: m:\PROJECTS\DRAFT\10\103121 Bush Street and Mississauga
Rd\SwM\WRmode1s\v02\100602_Majorcrossing\Scenariol.out

summary filename: m:\PROJECTS\DRAFT\10\103121 Bush Street and Mississauga
Rd\SwM\WRmode1s\v02\100602_Majorcrossing\Scenariol.sum
DATE: 6/9/2010 TIME: 9:48:35 AM

USER:

COMMENTS:

*%* SIMULATION NUMBER: 1

Fededdefdeddde SR ddddfdddddfdddd

| CHICAGO STORM | IDF curve parameters: A= 674.573
| Ptotal= 55.10 mm | B= 6.012
———————————————————— C= .781
used in:  INTENSITY = A / (t + B)AC
puration of storm = 24.00 hrs
Storm time step = 5.00 min
Time to peak ratio = .49
The CORRELATION coefficient is = .9996
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 102.00 103.59
10 80.00 77.33
15 64.00 62.54
30 41.00 41.06
60 24.00 25.58
120 16.00 15.44
360 6.30 6.71
720 3.90 3.93
1440 2.40 2.30
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.08 .51 6.08 .91 12.08 11.16 18.08 87
.17 .51 6.17 .92 12.17 9.01 18.17 86
.25 .52 6.25 .93 12.25 7.59 18.25 85
.33 .52 6.33 .94 | 12.33 6.58 | 18.33 84
.42 .52 6.42 .96 12.42 5.82 18.42 83
.50 .53 6.50 .97 12.50 5.22 18.50 82
.58 .53 6.58 .98 12.58 4.75 18.58 81
.67 .53 6.67 .99 12.67 4.36 18.67 81
.75 .54 6.75 1.01 12.75 4.04 18.75 80
.83 .54 6.83 1.02 12.83 3.76 | 18.83 79
.92 .54 6.92 1.03 12.92 3.53 18.92 78
1.00 .55 7.00 1.05 13.00 3.32 19.00 78
1.08 .55 7.08 1.06 13.08 3.14 19.08 77
1.17 .55 7.17 1.08 13.17 2.98 19.17 76
1.25 .56 7.25 1.10 13.25 2.84 19.25 76
1.33 .56 7.33 1.11 13.33 2.71 19.33 75
1.42 .56 7.42 1.13 13.42 2.59 19.42 74
1.50 57 7.50 1.15 13.50 2.49 19.50 74




1.58 .57 7.58 1.17 13.58 2.39 19.58 73
1.67 .57 7.67 1.19 13.67 2.30 19.67 72
1.75 .58 7.75 1.21 13.75 2.22 19.75 72
1.83 .58 7.83 1.23 13.83 2.15 19.83 71
1.92 .59 7.92 1.25 13.92 2.08 19.92 71
2.00 .59 8.00 1.27 14.00 2.01 20.00 70
2.08 .59 8.08 1.29 | 14.08 1.95 20.08 69
2.17 .60 8.17 1.32 14.17 1.90 20.17 69
2.25 .60 8.25 1.34 14.25 1.84 20.25 68
2.33 .61 8.33 1.37 14.33 1.80 | 20.33 68
2.42 .61 8.42 1.40 14.42 1.75 20.42 67
2.50 .62 8.50 1.43 14.50 1.70 20.50 67
2.58 .62 8.58 1.46 | 14.58 1.66 | 20.58 66
2.67 .62 8.67 1.49 14.67 1.62 20.67 66
2.75 .63 8.75 1.53 14.75 1.59 20.75 65
2.83 .63 8.83 1.56 | 14.83 1.55 20.83 65
2.92 .64 8.92 1.60 14.92 1.52 20.92 64
3.00 .64 9.00 1.64 15.00 1.49 21.00 64
3.08 .65 9.08 1.68 15.08 1.46 | 21.08 63
3.17 .65 9.17 1.73 15.17 1.43 21.17 63
3.25 .66 9.25 1.77 15.25 1.40 21.25 63
3.33 .66 9.33 1.82 15.33 1.37 | 21.33 62
3.42 .67 9.42 1.88 15.42 1.35 21.42 62
3.50 .67 9.50 1.94 15.50 1.32 21.50 61
3.58 .68 9.58 2.00 | 15.58 1.30 | 21.58 61
3.67 .69 9.67 2.07 15.67 1.28 21.67 60
3.75 .69 9.75 2.14 15.75 1.25 21.75 60
3.83 .70 9.83 2.21 15.83 1.23 21.83 60
3.92 .70 9.92 2.30 15.92 1.21 21.92 59
4.00 71 | 10.00 2.39 | 16.00 1.19 | 22.00 59
4.08 71 10.08 2.49 16.08 1.17 22.08 59
4.17 72 10.17 2.60 16.17 1.16 22.17 58
4.25 73 10.25 2.73 16.25 1.14 22.25 58
4.33 73 10.33 2.86 | 16.33 1.12 22.33 57
4.42 74 10.42 3.02 16.42 1.11 22.42 57
4.50 75 10.50 3.19 | 16.50 1.09 | 22.50 57
4.58 75 10.58 3.39 | 16.58 1.08 | 22.58 56
4.67 76 10.67 3.61 16.67 1.06 22.67 56
4.75 77 10.75 3.88 16.75 1.05 22.75 56
4.83 78 | 10.83 4.19 | 16.83 1.03 22.83 55
4.92 78 10.92 4.56 16.92 1.02 22.92 55
5.00 79 | 11.00 5.01 | 17.00 1.01 | 23.00 55
5.08 80 | 11.08 5.58 17.08 .99 | 23.08 54
5.17 .81 11.17 6.31 17.17 .98 23.17 54
5.25 82 11.25 7.28 17.25 .97 23.25 54
5.33 82 11.33 8.65 17.33 .96 | 23.33 53
5.42 83 11.42 10.72 17.42 .95 23.42 53
5.50 84 | 11.50 14.20 | 17.50 .93 23.50 53
5.58 85 11.58 21.19 | 17.58 92 23.58 53
5.67 86 11.67 41.67 17.67 91 23.67 52
5.75 87 | 11.75 103.59 | 17.75 90 | 23.75 52
5.83 88 | 11.83 42.36 | 17.83 89 | 23.83 52
5.92 89 11.92 21.91 17.92 88 23.92 51
6.00 90 | 12.00 14.75 18.00 87 | 24.00 51
| cALIB |
| NASHYD (0021) | Area (ha)= 8.81 Ccurve Number (CN)= 68.3
|ID= 1 DT= 5.0 min | Ia (mm)= 6.50 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 1.36
Unit Hyd Qpeak (cms)= .248
PEAK FLOW (cms)= .079 (i)
TIME TO PEAK (hrs)= 13.333
RUNOFF VOLUME (mm)= 14.177
TOTAL RAINFALL (mm)= 55.099
RUNOFF COEFFICIENT = .257
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0027) | Area (ha)= .68 Ccurve Number (CN)= 72.2
|ID= 1 DT= 2.0 min | Ia (mm)= 4.91 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= .06
NOTE: RAINFALL WAS TRANSFORMED TO 2.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN | TIME RAIN

| |
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
.033 .51 | 6.033 .91 [12.033 11.16 | 18.03 .87
067 51 | 6.067 .91 |12.067 11.16 | 18.07 87
100 51 | 6.100 .92 |12.100 10.08 | 18.10 86
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unit Hyd Qpeak (cms)= .466

PEAK FLOW (cms)= .051 (i)
TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 16.873
TOTAL RAINFALL  (mm)= 55.099
RUNOFF COEFFICIENT = .306

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

| cALIB |
| NASHYD (0024) | Area (ha)= 5.03 curve Number (CN)= 72.5
|ID= 1 DT= 2.0 min | Ia (mm)= 4.75 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .08

Unit Hyd Qpeak (cms)= 2.433

PEAK FLOW (cms)= .335 (i)

TIME TO PEAK (hrs)= 11.800

RUNOFF VOLUME (mm)= 11.645

TOTAL RAINFALL (mm)= 55.099

RUNOFF COEFFICIENT = .211

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0022) | Area (ha)= 3.01 curve Number (CN)= 71.6
|ID= 1 DT= 2.0 min | Ia (mm)= 5.22 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06

unit Hyd Qpeak (cms)= 2.069

PEAK FLOW (cms)= .219 (4)
TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 10.978
TOTAL RAINFALL  (mm)= 55.099

| RESERVOIR (0023) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .2156
.0001 L1117 | 20.0000 .2166
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0022) 3.01 .22 11.77 10.98
OUTFLOW: ID= 1 (0023) 3.01 .00 13.60 .01
PEAK  FLOW REDUCTION [Qout/Qin](%)= .01
TIME SHIFT OF PEAK FLOW (min)=110.00
MAXIMUM STORAGE USED (ha.m.)= .0330
| ADD HYD  (0026) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0024): 5.03 .335 11.80 11.64
+ ID2= 2 (0023): 3.01 .000 13.60 .01
ID = 3 (0026): 8.04 .335 11.80 7.29

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0025) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0003 L2171

.0001 .0498 | 20.0000 .2181

.0002 .1676 | .0000 .0000

AREA QPEAK TPEAK R.V.

(ha) (cms) (hrs) (mm)

INFLOW : ID= 2 (0026) 8.04 .33 11.80 7.29
OUTFLOW: ID= 1 (0025) 8.04 .00 13.67 .01
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PEAK  FLOW  REDUCTION [Qout/Qin](%)= 03

TIME SHIFT OF PEAK FLOW (m1n)=112:00
MAXIMUM STORAGE  USED (ha.m.)= .0585
| ADD HYD  (0028) |

| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0027): .68 .051 11.77 16.87
+ ID2= 2 (0025): 8.04 .000 13.67 .01
ID = 3 (0028): 8.72 .051 11.77 1.32

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0029) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0898
.0001 .0455 | 20.0000 .0908
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0028) 8.72 .05 11.77 1.32
OUTFLOW: ID= 1 (0029) 8.72 .00 24.17 .01
PEAK FLOW REDUCTION [Qout/Qin] (%)= .05
TIME SHIFT OF PEAK FLOW (min)=744.00
MAXIMUM STORAGE USED (ha.m.)= .0114
| cALIB |
| NASHYD (0032) | Area (ha)= 6.71 curve Number (CN)= 64.3
|ID= 1 DT= 5.0 min | Ia (mm)= 8.68 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .32

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
083 .51 | 6.083 .91 [12.083 11.16 | 18.08 .87
167 51 6.167 .92 [12.167 9.01 18.17 86
250 52 6.250 .93 [12.250 7.59 | 18.25 85
333 52 6.333 .94 [12.333 6.58 | 18.33 84
417 52 6.417 .96 [12.417 5.82 18.42 83
500 53 6.500 .97 |12.500 5.22 18.50 82
583 53 6.583 .98 [12.583 4.75 18.58 81
.667 53 6.667 .99 |12.667 4.36 | 18.67 81
.750 54 6.750 1.01 |12.750 4.04 18.75 80
.833 54 | 6.833 1.02 [12.833 3.76 | 18.83 79
.917 54 6.917 1.03 |12.917 3.53 18.92 78

1.000 55 7.000 1.05 [13.000 3.32 19.00 78
1.083 55 7.083 1.06 [13.083 3.14 | 19.08 77
1.167 55 7.167 1.08 |13.167 2.98 19.17 76
1.250 56 7.250 1.10 |13.250 2.84 19.25 76
1.333 56 7.333 1.11 |13.333 2.71 19.33 75
1.417 56 7.417 1.13 |13.417 2.59 19.42 74
1.500 57 7.500 1.15 |13.500 2.49 19.50 74
1.583 57 7.583 1.17 [13.583 2.39 | 19.58 73
1.667 57 7.667 1.19 |13.667 2.30 19.67 72
1.750 58 7.750 1.21 |13.750 2.22 19.75 72
1.833 58 7.833 1.23 [13.833 2.15 19.83 71
1.917 59 7.917 1.25 |13.917 2.08 19.92 71
2.000 59 | 8.000 1.27 |14.000 2.01 | 20.00 70
2.083 59 | 8.083 1.29 [14.083 1.95 20.08 69
2.167 60 8.167 1.32 |14.167 1.90 20.17 69
2.250 60 8.250 1.34 |14.250 1.84 20.25 68
2.333 61 | 8.333 1.37 [14.333 1.80 | 20.33 68
2.417 61 8.417 1.40 |14.417 1.75 20.42 67
2.500 62 8.500 1.43 |14.500 1.70 | 20.50 67
2.583 62 8.583 1.46 [14.583 1.66 | 20.58 66
2.667 62 8.667 1.49 |14.667 1.62 20.67 66
2.750 63 8.750 1.53 |14.750 1.59 | 20.75 65
2.833 63 8.833 1.56 [14.833 1.55 20.83 65
2.917 64 8.917 1.60 [14.917 1.52 20.92 64
3.000 64 | 9.000 1.64 |15.000 1.49 | 21.00 64
3.083 65 9.083 1.68 [15.083 1.46 | 21.08 63
3.167 65 9.167 1.73 |15.167 1.43 21.17 63
3.250 66 9.250 1.77 |15.250 1.40 21.25 63
3.333 66 | 9.333 1.82 [15.333 1.37 | 21.33 62




3.417 67 9.417 1.88 |15.417 1.35 21.42 62
3.500 67 | 9.500 1.94 |15.500 1.32 21.50 61
3.583 68 | 9.583 2.00 [15.583 1.30 | 21.58 61
3.667 69 9.667 2.07 |15.667 1.28 21.67 60
3.750 69 9.750 2.14 |15.750 1.25 21.75 60
3.833 70 | 9.833 2.21 [15.833 1.23 21.83 60
3.917 70 9.917 2.30 |15.917 1.21 21.92 59
4.000 71 [10.000 2.39 [16.000 1.19 | 22.00 59
4.083 71 |10.083 2.49 |16.083 1.17 22.08 59
4.167 72 110.167 2.60 |16.167 1.16 22.17 58
4.250 73 |10.250 2.73 |16.250 1.14 22.25 58
4.333 73 110.333 2.86 |16.333 1.12 22.33 57
4.417 74 |10.417 3.02 |16.417 1.11 22 .42 57
4.500 75 [10.500 3.19 |16.500 1.09 | 22.50 57
4.583 75 [10.583 3.39 [16.583 1.08 | 22.58 56
4.667 76 110.667 3.61 |16.667 1.06 22.67 56
4.750 .77 |10.750 3.88 |16.750 1.05 22.75 56
4.833 .78 [10.833 4.19 |16.833 1.03 22.83 55
4.917 78 |10.917 4.56 |16.917 1.02 22.92 55
5.000 79 [11.000 5.01 [17.000 1.01 | 23.00 55
5.083 80 [11.083 5.58 |17.083 .99 | 23.08 54
5.167 81 |11.167 6.31 |17.167 .98 23.17 54
5.250 82 [11.250 7.28 |17.250 .97 23.25 54
5.333 82 [11.333 8.65 [17.333 .96 | 23.33 53
5.417 83 [11.417 10.72 |17.417 .95 23.42 53
5.500 84 |11.500 14.20 [17.500 .93 23.50 53
5.583 85 [11.583 21.19 [17.583 92 23.58 53
5.667 86 |11.667 41.67 |17.667 91 23.67 52
5.750 87 |11.750 103.59 [17.750 90 | 23.75 52
5.833 88 |11.833 42.36 [17.833 89 | 23.83 52
5.917 89 [11.917 21.91 [17.917 88 23.92 51
6.000 90 [12.000 14.75 |18.000 87 | 24.00 00
unit Hyd Qpeak (cms)= .800
PEAK FLOW (cms)= .134 (9)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)= 11.474
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .208
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0030) | Area (ha)= 5.57 Ccurve Number (CN)= 69.8
|ID= 1 DT= 5.0 min | Ia (mm)= 6.12 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06

unit Hyd Qpeak (cms)= 3.828

PEAK FLOW (cms)= .
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 12.384
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .

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

I ROUTE CHN (0031) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.2) -———-- >
Distance Elevation Manning
.00 386.25 .0300
37.50 385.75 .0300 / .0300 Main channel
47.50 385.75 .0300 / .0300 Main cChannel
85.00 386.25 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME

(m) (m) (cu.m.) (cms) (m/s) (min)
.03 385.78 .150E+03 .1 .33 23.91
.05 385.80 .350E+03 .3 .47 16.85
.08 385.83 .599E+03 .7 .56 14.12
.11 385.86 .898E+03 1.2 .63 12.62
.13 385.88 .125E+04 1.8 .68 11.65
.16 385.91 .164E+04 2.5 .73 10.95
.18 385.93 .209E+04 3.3 .76 10.42
.21 385.96 .259E+04 4.3 .80 9.99
.24 385.99 .313E+04 5.4 .82 9.64
.26 386.01 .373E+04 6.7 .85 9.33
.29 386.04 .438E+04 8.0 .88 9.07
.32 386.07 .507E+04 9.6 .90 8.83
.34 386.09 .582E+04 11.2 .92 8.62
.37 386.12 .661E+04 13.1 .94 8.43



.39 386.14 .745E+04 15.1 .96 8.25

.42 386.17 .835E+04 17.2 .98 8.08
.45 386.20 .929E+04 19.5 1.00 7.93
.47 386.22 .103E+05 22.0 1.02 7.79
.50 386.25 .113E+05 24.7 1.04 7.65

<---- hydrograph ---->  <-pipe / channel->

AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL

(ha) (cms)  (hrs)  (mm) (m) (m/s)

INFLOW : ID= 2 (0030) 5.57 .34 11.75 12.38 .05 .46

OUTFLOW: ID= 1 (0031) 5.57 .12 11.92 12.36 .03 .34

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0032): 6.71 .134 12.08 11.47

+ ID2= 2 (0031): 5.57 .121 11.92 12.36

ID = 3 (0033): 12.27 .243 12.00 11.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |
| NASHYD (0036) | Area (ha)= 2.08 curve Number (CN)= 67.6
|ID= 1 DT= 5.0 min | Ia (mm)= 7.71 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .08

unit Hyd Qpeak (cms)= .938

PEAK FLOW (cms)= .096 (9)

TIME TO PEAK (hrs)= 11.750

RUNOFF VOLUME (mm)= 12.652

TOTAL RAINFALL (mm)= 55.057

RUNOFF COEFFICIENT = .230

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0034) | Area (ha)= 2.15 Ccurve Number (CN)= 71.9
|ID= 1 DT= 5.0 min | Ia (mm)= 5.03 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .10

unit Hyd Qpeak (cms)= .795

PEAK FLOW (cms)= L1221 (6D

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 16.396
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .298

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

I ROUTE CHN (0035) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.3) - ———-- >
Distance Elevation Manning
.00 388.25 .0300
30.00 387.75 .0300 / .0300 Main channel
40.00 387.75 .0300 / .0300 Main cChannel
70.00 388.25 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME

(m) (m) (cu.m.) (cms) (m/s) (min)
.03 387.78 .327E+02 .1 .41 4.35
.05 387.80 .744E+02 .4 .59 3.03
.08 387.83 .125E+03 .8 .71 2.52
.11 387.86 .185E+03 1.4 .80 2.25
.13 387.88 .253E+03 2.0 .87 2.07
.16 387.91 .330E+03 2.8 .92 1.95
.18 387.93 .417E+03 3.7 .97 1.85
.21 387.96 .512E+03 4.8 1.01 1.78
.24 387.99 .616E+03 6.0 1.04 1.72
.26 388.01 .729E+03 7.3 1.07 1.67
.29 388.04 .851E+03 8.7 1.10 1.63
.32 388.07 .982E+03 10.3 1.13 1.59
.34 388.09 .112E+04 12.0 1.15 1.56
.37 388.12 .127E+04 13.9 1.17 1.53



.39 388.14 .143E+04 15.9 1.19 1.50
.42 388.17 .160E+04 18.0 1.21 1.48
.45 388.20 .177E+04 20.3 1.23 1.45
.47 388.22 .196E+04 22.8 1.25 1.43
.50 388.25 .215E+04 25.4 1.27 1.41
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0034) 2.15 .12 11.83 16.40 .03 .41
OUTFLOW: ID= 1 (0035) 2.15 .10 11.92 16.40 .02 .41
| ADD HYD  (0037) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0036): 2.08 .096 11.75 12.65
+ ID2= 2 (0035): 2.15 .104 11.92 16.40
ID = 3 (0037): 4.23 .193 11.83 14.55
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| cALIB |
| NASHYD (0039) | Area (ha)= 35.03 curve Number (CN)= 65.5
|ID= 1 DT= 5.0 min | Ia (mm)= 7.17 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 1.16
Unit Hyd Qpeak (cms)= 1.152
PEAK FLOW (cms)= .311 (9)
TIME TO PEAK (hrs)= 13.083
RUNOFF VOLUME (mm)= 12.614
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .229
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0040) | Area (ha)= 3.95 Ccurve Number (CN)= 54.0
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .40
Unit Hyd Qpeak (cms)= .375
PEAK FLOW (cms)= .044 (1)
TIME TO PEAK (hrs)= 12.167
RUNOFF VOLUME (mm)=  7.764
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .141

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

| RESERVOIR (0041) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1655
.0001 .0976 | 20.0000 .1665
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0040) 3.95 .04 12.17 7.76
OUTFLOW: ID= 1 (0041) 3.95 .00 25.42 .03
PEAK FLOW REDUCTION [Qout/Qin] (%)= .07
TIME SHIFT OF PEAK FLOW (min)=795.00
MAXIMUM STORAGE USED (ha.m.)= .0306
| cALIB |
| NASHYD (0044) | Area (ha)= .87 Ccurve Number (CN)= 64.6
|ID= 1 DT= 3.0 min | Ia (mm)= 6.68 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

NOTE: RAINFALL WAS TRANSFORMED TO 3.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----
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4.400 74 |10.400 3.02 |16.400 1.11 22.40 57
4.450 75 |10.450 3.13 |16.450 1.10 22.45 57
4.500 75 [10.500 3.19 |16.500 1.09 | 22.50 57
4.550 75 [10.550 3.39 |16.550 1.08 | 22.55 56
4.600 76 [10.600 3.46 |16.600 1.07 | 22.60 56
4.650 76 [10.650 3.61 |16.650 1.06 | 22.65 56
4.700 77 |10.700 3.79 |16.700 1.05 22.70 56
4.750 77 |10.750 3.88 |16.750 1.05 22.75 56
4.800 78 [10.800 4.19 |16.800 1.03 22.80 55
4.850 78 [10.850 4.31 |16.850 1.03 22.85 55
4.900 78 [10.900 4.56 |16.900 1.02 22.90 55
4.950 79 [10.950 4.86 |16.950 1.01 | 22.95 55
5.000 79 [11.000 5.01 [17.000 1.01 | 23.00 55
5.050 80 [11.050 5.58 |17.050 .99 | 23.05 54
5.100 80 [11.100 5.82 |17.100 .99 | 23.10 54
5.150 81 [11.150 6.31 [17.150 .98 | 23.15 54
5.200 81 [11.200 6.96 |17.200 .97 | 23.20 54
5.250 82 [11.250 7.29 |17.250 .97 23.25 54
5.300 82 |11.300 8.65 [17.300 .96 | 23.30 53
5.350 83 [11.350 9.34 [17.350 .95 23.35 53
5.400 83 [11.400 10.72 |17.400 .95 23.40 53
5.450 84 |11.450 13.04 [17.450 94 | 23.45 53
5.500 84 |11.500 14.20 [17.500 93 23.50 53
5.550 85 [11.550 21.19 [17.550 92 23.55 53
5.600 85 [11.600 28.03 |17.600 92 23.60 52
5.650 86 |11.650 41.67 |17.650 91 | 23.65 52
5.700 87 |11.700 82.98 [17.700 91 | 23.70 52
5.750 87 |11.750 103.56 [17.750 90 | 23.75 52
5.800 88 [11.800 42.36 |17.800 89 | 23.80 52
5.850 88 [11.850 35.53 [17.850 89 | 23.85 52
5.900 89 [11.900 21.91 [17.900 88 | 23.90 51
5.950 90 [11.950 17.13 [17.950 88 | 23.95 51
6.000 90 [12.000 14.75 [18.000 87 | 24.00 51
unit Hyd Qpeak (cms)= .596
PEAK FLOW (cms)= .047 (1)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 12.078
TOTAL RAINFALL (mm)= 55.099
RUNOFF COEFFICIENT = .219
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0042) | Area (ha)= .56 Ccurve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06
Unit Hyd Qpeak (cms)= .382
PEAK FLOW (cms)= .039 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 14.052
TOTAL RAINFALL  (mm)= 55.099

= .255

| RESERVOIR (0043) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) Cha.m.) | (cms) Cha.m.)
.0000 .0000 | .0002 .0357
.0001 .0118 | 20.0000 .0367
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0042) .56 .04 11.75 14.05
OUTFLOW: ID= 1 (0043) .56 .00 20.10 .30
PEAK FLOW REDUCTION [Qout/Qin] (%)= .17
TIME SHIFT OF PEAK FLOW (min)=501.00
MAXIMUM STORAGE USED (ha.m.)= .0076
T ADD HYD  (0045) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0044): .87 .047 11.75 12.08
+ ID2= 2 (0043): .56 .000 20.10 .30
ID = 3 (0045): 1.42 .047 11.75 7.48
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NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0046) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1073
.0001 .0117 | 20.0000 .1083
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0045) 1.42 .05 11.75 7.48
OUTFLOW: ID= 1 (0046) 1.42 .00 24.10 .23
PEAK FLOW REDUCTION [Qout/Qin] (%)= .19
TIME SHIFT OF PEAK FLOW (min)=741.00
MAXIMUM STORAGE USED (ha.m.)= .0103
| cALIB |
| NASHYD (0047) | Area (ha)= .48 Ccurve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06
unit Hyd Qpeak (cms)= .331
PEAK FLOW (cms)= .033 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 14.052
TOTAL RAINFALL  (mm)= 55.099
RUNOFF COEFFICIENT = .255

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

| RESERVOIR (0048) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0731
.0001 .0496 | 20.0000 .0741
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0047) .48 .03 11.75 14.05
OUTFLOW: ID= 1 (0048) .48 .00 20.15 .07
PEAK FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=504.00
MAXIMUM STORAGE USED (ha.m.)= .0067
| cALIB |
| NASHYD (0049) | Area (ha)= 2.77 Ccurve Number (CN)= 70.7
|ID= 1 DT= 5.0 min | Ia (mm)= 5.35 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
083 .51 | 6.083 .91 [12.083 11.16 | 18.08 .87
167 51 6.167 .92 [12.167 9.01 18.17 86
250 52 6.250 .93 [12.250 7.59 | 18.25 85
333 52 6.333 .94 [12.333 6.58 | 18.33 84
417 52 6.417 .96 [12.417 5.82 18.42 83
500 53 6.500 .97 |12.500 5.22 18.50 82
583 53 6.583 .98 [12.583 4.75 18.58 81
.667 53 6.667 .99 |12.667 4.36 | 18.67 81
.750 54 6.750 1.01 |12.750 4.04 18.75 80
.833 54 | 6.833 1.02 [12.833 3.76 | 18.83 79
.917 54 6.917 1.03 |12.917 3.53 18.92 78

1.000 55 7.000 1.05 [13.000 3.32 19.00 78
1.083 55 7.083 1.06 [13.083 3.14 | 19.08 77
1.167 55 7.167 1.08 |13.167 2.98 19.17 76
1.250 56 7.250 1.10 |13.250 2.84 19.25 76
1.333 56 7.333 1.11 |13.333 2.71 | 19.33 75
1.417 56 7.417 1.13 |13.417 2.59 19.42 74
1.500 57 7.500 1.15 |13.500 2.49 19.50 74
1.583 57 7.583 1.17 [13.583 2.39 | 19.58 73
1.667 57 7.667 1.19 |13.667 2.30 19.67 72




1.750 58 7.750 1.21 |13.750 2.22 19.75 72
1.833 58 7.833 1.23 [13.833 2.15 19.83 71
1.917 59 7.917 1.25 |13.917 2.08 19.92 71
2.000 59 | 8.000 1.27 |14.000 2.01 | 20.00 70
2.083 59 | 8.083 1.29 [14.083 1.95 20.08 69
2.167 60 8.167 1.32 |14.167 1.90 20.17 69
2.250 60 8.250 1.34 |14.250 1.84 20.25 68
2.333 61 | 8.333 1.37 [14.333 1.80 | 20.33 68
2.417 61 8.417 1.40 |14.417 1.75 20.42 67
2.500 62 8.500 1.43 |14.500 1.70 | 20.50 67
2.583 62 8.583 1.46 [14.583 1.66 | 20.58 66
2.667 62 8.667 1.49 |14.667 1.62 20.67 66
2.750 63 8.750 1.53 |14.750 1.59 | 20.75 65
2.833 63 8.833 1.56 [14.833 1.55 20.83 65
2.917 64 8.917 1.60 [14.917 1.52 20.92 64
3.000 64 | 9.000 1.64 |15.000 1.49 | 21.00 64
3.083 65 9.083 1.68 [15.083 1.46 | 21.08 63
3.167 65 9.167 1.73 |15.167 1.43 21.17 63
3.250 66 9.250 1.77 |15.250 1.40 21.25 63
3.333 66 | 9.333 1.82 [15.333 1.37 | 21.33 62
3.417 67 9.417 1.88 |15.417 1.35 21.42 62
3.500 67 | 9.500 1.94 |15.500 1.32 21.50 61
3.583 68 | 9.583 2.00 [15.583 1.30 | 21.58 61
3.667 69 9.667 2.07 |15.667 1.28 21.67 60
3.750 69 9.750 2.14 |15.750 1.25 21.75 60
3.833 70 | 9.833 2.21 [15.833 1.23 21.83 60
3.917 70 9.917 2.30 |15.917 1.21 21.92 59
4.000 71 [10.000 2.39 [16.000 1.19 | 22.00 59
4.083 71 |10.083 2.49 |16.083 1.17 22.08 59
4.167 72 110.167 2.60 |16.167 1.16 22.17 58
4.250 73 |10.250 2.73 |16.250 1.14 22.25 58
4.333 73 110.333 2.86 |16.333 1.12 22.33 57
4.417 74 |10.417 3.02 |16.417 1.11 22 .42 57
4.500 75 [10.500 3.19 |16.500 1.09 | 22.50 57
4.583 75 [10.583 3.39 [16.583 1.08 | 22.58 56
4.667 76 110.667 3.61 |16.667 1.06 22.67 56
4.750 77 |10.750 3.88 |16.750 1.05 22.75 56
4.833 78 [10.833 4.19 |16.833 1.03 22.83 55
4.917 78 |10.917 4.56 |16.917 1.02 22.92 55
5.000 79 [11.000 5.01 [17.000 1.01 | 23.00 55
5.083 80 [11.083 5.58 |17.083 .99 | 23.08 54
5.167 81 |11.167 6.31 |17.167 .98 23.17 54
5.250 82 [11.250 7.28 |17.250 .97 23.25 54
5.333 82 [11.333 8.65 [17.333 .96 | 23.33 53
5.417 83 [11.417 10.72 |17.417 .95 23.42 53
5.500 84 |11.500 14.20 [17.500 .93 23.50 53
5.583 85 [11.583 21.19 [17.583 92 23.58 53
5.667 86 |11.667 41.67 |17.667 91 23.67 52
5.750 87 |11.750 103.59 [17.750 90 | 23.75 52
5.833 88 [11.833 42.36 [17.833 89 | 23.83 52
5.917 89 [11.917 21.91 [17.917 88 23.92 51
6.000 90 [12.000 14.75 |18.000 87 | 24.00 00
Unit Hyd Qpeak (cms)= .952
PEAK FLOW (cms)= .145 (9)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 15.676
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .285
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0055) | Area (ha)= 5.19 Ccurve Number (CN)= 73.3
|ID= 1 DT= 5.0 min | Ia (mm)= 4.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

unit Hyd Qpeak (cms)= 1.777

PEAK FLOW (cms)= .311 (6)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 17.839
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT .324

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

| cALIB |

| NASHYD (0052) | Area (ha)= 3.90 Ccurve Number (CN)= 69.4
|ID= 1 DT= 5.0 min | Ia (mm)= 4.85 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08
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PEAK FLOW (cms)= .230 (1)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 14.554
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .264

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

| cALIB |

| NASHYD (0050) | Area (ha)= 11.96 Ccurve Number (CN)= 66.4
|ID= 1 DT= 5.0 min | Ia (mm)= 5.74 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .18

unit Hyd Qpeak (cms)=  2.557

PEAK FLOW (cms)= .416 (9)
TIME TO PEAK (hrs)= 11.917
RUNOFF VOLUME (mm)= 13.653
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .248

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

| RESERVOIR (0051) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .1583
.0001 .1573 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0050) 11.96 .42 11.92 13.65
OUTFLOW: ID= 1 (0051) 11.96 .02 22.42 .50
PEAK FLOW REDUCTION [Qout/Qin] (%)= 3.85
TIME SHIFT OF PEAK FLOW (min)=630.00
MAXIMUM STORAGE USED (ha.m.)= .1595
| ADD HYD  (0053) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0052): 3.90 .230 11.75 14.55
+ ID2= 2 (0051): 11.96 .016 22.42 .50
ID = 3 (0053): 15.86 .230 11.75 3.96

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0054) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0771
.0001 .0761 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0053) 15.86 .23 11.75 3.96
OUTFLOW: ID= 1 (0054) 15.86 .00 24.92 .02
PEAK  FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=790.00
MAXIMUM STORAGE USED (ha.m.)= .0624
| ROUTE CHN (0056) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.5) --——-—- >
Distance Elevation Manning
.00 425.00 .0300
.75 424 .25 .0300 / .0300 Main channel
1.75 424 .25 .0300 / .0300 Main cChannel
2.50 425.00 .0300
<———mmmm TRAVEL TIME TABLE ---—————----------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
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.04 424 .29 .145E+02 .0 .68 8.63
.08 424 .33 .302E+02 .1 1.05 5.61
.12 424 .37 .469E+02 .2 1.33 4.42
.16 424 .41 .647E+02 .3 1.57 3.76
.20 424 .45 .837E+02 .4 1.77 3.34
.24 424 .49 .104E+03 .6 1.94 3.04
.28 424.53 .125E+03 .7 2.10 2.81
.32 424 .57 .147E+03 .9 2.23 2.64
.36 424.61 .170E+03 1.1 2.36 2.50
.39 424 .64 .195E+03 1.4 2.47 2.39
.43 424.68 .220E+03 1.6 2.57 2.30
.47 424.72 .247E+03 1.9 2.66 2.22
.51 424.76 .275E+03 2.1 2.75 2.15
.55 424 .80 .304E+03 2.4 2.83 2.09
.59 424 .84 .334E+03 2.7 2.90 2.04
.63 424 .88 .365E+03 3.1 2.97 1.99
.67 424.92 .397E+03 3.4 3.03 1.95
.71 424.96 .430E+03 3.8 3.09 1.91
.75 425.00 .465E+03 4.1 3.14 1.88
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  Chrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0054) 15.86 .00 24.92 .02 .00 .68
OUTFLOW: ID= 1 (0056) 15.86 .00 24.92 .02 .00 .68
| ADD HYD (0057) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0055): 5.19 .311 11.83 17.84
+ ID2= 2 (0056): 15.86 .000 24.92 .02
ID = 3 (0057): 21.05 .311 11.83 4.41
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY
| cALIB |
| NASHYD (0058) | Area (ha)= 21.77 Ccurve Number (CN)= 67.4
|ID= 1 DT= 5.0 min | Ia (mm)= 5.22 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .35
Unit Hyd Qpeak (cms)= 2.354
PEAK FLOW (cms)= .524 (1)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)= 14.403
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .262
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0059) | Area (ha)= 11.96 curve Number (CN)= 66.4
|ID= 1 DT= 5.0 min | Ia (mm)= 5.74 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .18
Unit Hyd Qpeak (cms)= 2.557
PEAK FLOW (cms)= .416 (1)
TIME TO PEAK (hrs)= 11.917
RUNOFF VOLUME (mm)= 13.653
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .248

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

| RESERVOIR (0060) |
| IN= 2---> ouT= 1 |
| DT= 5.0 min |

INFLOW : ID= 2 (00
OUTFLOW: ID= 1 (00

PEAK

OUTFLOW
(cms)

.0000

.0001

AREA
(ha)
11.96
11.96

59)
60)

FLOW RED

STORAGE |  OUTFLOW STORAGE
(ha.m.) | (cms) (ha.m.)
.0000 | 20.0000 .1583
.1573 | .0000 .0000
QPEAK TPEAK R.V.
(cms) (hrs) (mm)
.42 11.92 13.65
.02 22.42 .50

UCTION [Qout/Qin] (%)= 3.85
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TIME SHIFT OF PEAK FLOW (min)=630.00

MAXIMUM STORAGE USED (ha.m.)=.1595
| cALIB |
| NASHYD (0061) | Area (ha)= 3.90 Ccurve Number (CN)= 69.4
|ID= 1 DT= 5.0 min | Ia (mm)= 4.85 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

Unit Hyd Qpeak (cms)= 1.935
PEAK FLOW (cms)= .230 (1)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 14.554
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .264

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

AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0060): 11.96 .016 22.42 .50

+ ID2= 2 (0061): 3.90 .230 11.75 14.55

ID = 3 (0062): 15.86 .230 11.75 3.96

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0063) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0771
.0001 .0761 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0062) 15.86 .23 11.75 3.96
OUTFLOW: ID= 1 (0063) 15.86 .00 24.92 .02
PEAK FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=790.00
MAXIMUM STORAGE USED (ha.m.)= .0624
| ROUTE CHN (0065) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.5) --——-—- >
Distance Elevation Manning
.00 425.00 .0300
.75 424 .25 .0300 / .0300 Main cChannel
1.75 424 .25 .0300 / .0300 Main cChannel
2.50 425.00 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.04 424 .29 .145E+02 .0 .68 8.63
.08 424 .33 .302E+02 .1 1.05 5.61
.12 424 .37 .469E+02 .2 1.33 4.42
.16 424 .41 .647E+02 .3 1.57 3.76
.20 424 .45 .837E+02 .4 1.77 3.34
.24 424 .49 .104E+03 .6 1.94 3.04
.28 424.53 .125E+03 .7 2.10 2.81
.32 424 .57 .147E+03 .9 2.23 2.64
.36 424.61 .170E+03 1.1 2.36 2.50
.39 424 .64 .195E+03 1.4 2.47 2.39
.43 424.68 .220E+03 1.6 2.57 2.30
.47 424.72 .247E+03 1.9 2.66 2.22
.51 424.76 .275E+03 2.1 2.75 2.15
.55 424 .80 .304E+03 2.4 2.83 2.09
.59 424 .84 .334E+03 2.7 2.90 2.04
.63 424 .88 .365E+03 3.1 2.97 1.99
.67 424 .92 .397E+03 3.4 3.03 1.95
.71 424.96 .430E+03 3.8 3.09 1.91
.75 425.00 .465E+03 4.1 3.14 1.88
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
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INFLOW : ID= 2 (0063) 15.86 .00 24.92 .02 .00 .68

OUTFLOW: ID= 1 (0065) 15.86 .00 24.92 .02 .00 .68
T CALIB |
| NASHYD (0064) | Area (ha)= 5.19 Ccurve Number (CN)= 73.3
|ID= 1 DT= 5.0 min | Ia (mm)= 4.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

PEAK FLOW (cms)= .311 (4)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 17.839
TOTAL RAINFALL  (mm)= 55.057
.324

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

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0065): 15.86 .000 24.92 .02

+ ID2= 2 (0064): 5.19 .311 11.83 17.84

ID = 3 (0066): 21.05 .311 11.83 4.41

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |

| NASHYD (0069) | Area (ha)= 1.80 curve Number (CN)= 58.8
|ID= 1 DT= 5.0 min | Ia (mm)= 8.49 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .07

PEAK FLOW (cms)= .065 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)=  8.754
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .159

| cALIB |
| NASHYD (0067) | Area (ha)= 1.52 curve Number (CN)= 62.0
|ID= 1 DT= 5.0 min | Ia (mm)= 8.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

unit Hyd Qpeak (cms)= .995

PEAK FLOW (cms)= .064 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 9.243
TOTAL RAINFALL  (mm)
RUNOFF COEFFICIENT

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

| RESERVOIR (0068) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0207
.0001 .0206 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0067) 1.52 .06 11.75 9.24
OUTFLOW: ID= 1 (0068) 1.52 .00 24.08 .16
PEAK  FLOW REDUCTION [Qout/Qin](%)= .10
TIME SHIFT OF PEAK FLOW (min)=740.00
MAXIMUM STORAGE USED (ha.m.)= .0138



| ADD HYD (0071) |
+ 2= 3 |

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0069): 1.80 .065 11.75 8.75

+ ID2= 2 (0068): 1.52 .000 24.08 .16

ID = 3 (0071): 3.32 .065 11.75 4.82

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0070) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0708
.0001 .0707 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0071) 3.32 .07 11.75 4.82
OUTFLOW: ID= 1 (0070) 3.32 .00 24.25 .02
PEAK  FLOW REDUCTION [Qout/Qin](%)= .03
TIME SHIFT OF PEAK FLOW (min)=750.00
MAXIMUM STORAGE USED (ha.m.)= .0159
| ROUTE CHN (0073) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—=-=-- DATA FOR SECTION ( 1.6) -———-- >
Distance Elevation Manning
.00 421.26 .0300
1.10 420.66 .0300 / .0300 Main channel
2.00 420.66 .0300 / .0300 Main channel
3.10 421.26 .0300
<———mmm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03 420.69 .560E+01 .0 .05 59.24
.06 420.72 .119E+02 .0 .09 35.98
.09 420.75 .188E+02 .0 .12 26.61
.13 420.79 .265E+02 .0 .14 21.37
.16 420.82 .348E+02 .0 .17 17.97
.19 420.85 .437E+02 .0 .20 15.58
.22 420.88 .534E+02 .1 .22 13.79
.25 420.91 .637E+02 .1 .25 12.40
.28 420.94 .748E+02 .1 .27 11.29
.32 420.98 .864E+02 .1 .30 10.38
.35 421.01 .988E+02 .2 .32 9.61
.38 421.04 .112E+03 .2 .34 8.96
.41 421.07 .126E+03 .2 .37 8.41
.44 421.10 .140E+03 .3 .39 7.92
.47 421.13 .155E+03 .3 .41 7.50
.51 421.17 .171E+03 .4 .43 7.12
.54 421.20 .187E+03 .5 .45 6.78
.57 421.23 .204E+03 .5 .48 6.48
.60 421.26 .222E+03 .6 .50 6.21
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (Chrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0070) 3.32 .00 24.25 .02 .00 .05
OUTFLOW: ID= 1 (0073) 3.32 .00 24.17 .02 .00 .05
| ADD HYD  (0074) |
| + 2 = AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0066): 21.05 .311 11.83 4.41
+ ID2= 2 (0073): 3.32 .000 24.17 .02
ID = 3 (0074): 24.37 .311 11.83 3.82

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

CALIB |
NASHYD (0072) | Area

|

| (ha)= 24.19 Ccurve Number (CN)= 60.0
|ID= 1 DT= 5.0 min | Ia (mm)= 8.62 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .37
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Unit Hyd Qpeak (cms)= 2.505
PEAK FLOW (cms)= .377 (1)
TIME TO PEAK (hrs)= 12.167
RUNOFF VOLUME (mm)= 9.976
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .181

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

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0074): 24.37 .311 11.83 3.82

+ ID2= 2 (0072): 24.19 .377 12.17 9.98

ID = 3 (0075): 48.56 .529 11.92 6.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |
| NASHYD (0076) | Area (ha)= 127.28 Ccurve Number (CN)= 59.9
|ID= 1 DT= 5.0 min | Ia (mm)= 8.29 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= .79
Unit Hyd Qpeak (cms)= 6.192

PEAK FLOW (cms)=  1.186 (i)
TIME TO PEAK (hrs)= 12.667
RUNOFF VOLUME (mm)= 10.091
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .183

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

| cALIB |
| NASHYD (0077) | Area (ha)= 17.28 Ccurve Number (CN)= 58.3
|ID= 1 DT= 5.0 min | Ia (mm)= 9.24 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .57

unit Hyd Qpeak (cms)= 1.154

PEAK FLOW (cms)= .183 (i)

TIME TO PEAK (hrs)= 12.417

RUNOFF VOLUME (mm)= 9.230

TOTAL RAINFALL (mm)= 55.057

RUNOFF COEFFICIENT = .168

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0082) | Area (ha)= .24 Ccurve Number (CN)= 77.6
|ID= 1 DT= 5.0 min | Ia (mm)= 3.49 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

unit Hyd Qpeak (cms)= .081

PEAK FLOW (cms)= .017 (i)

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)=20.920
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .380

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

| cALIB |
| NASHYD (0078) | Area (ha)= 2.66 Ccurve Number (CN)= 59.8
|ID= 1 DT= 5.0 min | Ia (mm)= 8.55 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= .07
Unit Hyd Qpeak (cms)=  1.418

PEAK FLOW (cms)= .098 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 9.141
TOTAL RAINFALL (mm)= 55.057
RUNOFF COEFFICIENT = .166
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| RESERVOIR (0079) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0608
.0001 .0607 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0078) 2.66 .10 11.75 9.14
OUTFLOW: ID= 1 (0079) 2.66 .00 24.17 .06
PEAK  FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=745.00
MAXIMUM STORAGE  USED (ha.m.)= .0242
| ADD HYD  (0083) |
| + = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0082): .24 .017 11.83 20.92
+ ID2= 2 (0079): 2.66 .000 24.17 .06
ID = 3 (0083): 2.90 .017 11.83 1.76

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |
| NASHYD (0080) | Area (ha)= 14.63 curve Number (CN)= 58.0
|ID= 1 DT= 5.0 min | Ia (mm)= 9.37 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .57

unit Hyd Qpeak (cms)= 977

PEAK FLOW (cms)= .152 (i)

TIME TO PEAK C(hrs)= 12.417
RUNOFF VOLUME (mm)= .
TOTAL RAINFALL  (mm)= 55.057

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

AREA QPEAK TPEAK R.V.

———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0083): 2.90 .017 11.83 1.76

+ ID2= 2 (0080): 14.63 .152 12.42 9.10

ID = 3 (0081): 17.52 .155 12.42 7.89

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |

| NASHYD (0084) | Area (ha)= 7.71 Ccurve Number (CN)= 62.5
|ID= 1 DT= 5.0 min | Ia (mm)= 9.14 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .29

unit Hyd Qpeak (cms)= 1.012

PEAK FLOW (cms)= .149 (i)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)=10.609
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .193

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

| cALIB |
| NASHYD (0085) | Area (ha)= .91 Ccurve Number (CN)= 64.9
|ID= 1 DT= 5.0 min | Ia (mm)= 8.53 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

unit Hyd Qpeak (cms)= .313
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PEAK FLOW (cms)= .034 (1)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 11.551
TOTAL RAINFALL  (mm)= 55.057
RUNOFF COEFFICIENT = .210

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

| cALIB |

| NASHYD (0086) | Area (ha)= 19.15 curve Number (CN)= 71.3
|ID= 1 DT= 5.0 min | Ia (mm)= 5.81 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .24

Unit Hyd Qpeak (cms)=  2.995

PEAK FLOW (cms)= .654 (1)
TIME TO PEAK (hrs)= 12.000
RUNOFF VOLUME (mm)= 15.980
TOTAL RAINFALL  (mm)= 55.057

2
| CHICAGO STORM | IDF curve parameters: A=1025.002
| Ptotal= 70.76 mm | B= 7.559
———————————————————— C= .804
used in:  INTENSITY = A / (t + B)AC
puration of storm = 24.00 hrs
Storm time step = 5.00 min
Time to peak ratio = .49
The CORRELATION coefficient is = .9997
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 135.00 134.02
10 100.00 102.36
15 85.00 83.69
30 58.00 55.55
60 34.00 34.65
120 21.00 20.78
360 8.30 8.88
720 5.10 5.13
1440 3.10 2.95
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.08 .59 6.08 1.08 12.08 15.27 | 18.08 1.02
17 .60 6.17 1.09 12.17 12.18 18.17 1.01
25 .60 6.25 1.10 12.25 10.15 18.25 1.00
33 .60 6.33 1.12 12.33 8.71 | 18.33 99
42 .61 6.42 1.13 12.42 7.64 18.42 98
50 .61 6.50 1.15 12.50 6.81 | 18.50 97
58 .61 6.58 1.16 | 12.58 6.16 | 18.58 96
.67 .62 6.67 1.18 12.67 5.62 18.67 95
.75 .62 6.75 1.20 12.75 5.18 18.75 94
.83 .63 6.83 1.21 | 12.83 4.80 | 18.83 93
.92 .63 6.92 1.23 12.92 4.48 18.92 92
1.00 .63 7.00 1.25 13.00 4.20 19.00 91
1.08 .64 7.08 1.27 13.08 3.96 | 19.08 90
1.17 .64 7.17 1.29 13.17 3.75 19.17 90
1.25 .65 7.25 1.31 | 13.25 3.56 | 19.25 89
1.33 .65 7.33 1.33 13.33 3.39 | 19.33 88
1.42 .65 7.42 1.35 13.42 3.23 19.42 87
1.50 .66 7.50 1.37 13.50 3.09 | 19.50 86
1.58 .66 7.58 1.40 | 13.58 2.97 | 19.58 86
1.67 .67 7.67 1.42 13.67 2.85 19.67 85
1.75 .67 7.75 1.44 13.75 2.75 19.75 84
1.83 .68 7.83 1.47 13.83 2.65 19.83 83
1.92 .68 7.92 1.50 13.92 2.56 19.92 83
2.00 .69 8.00 1.53 14.00 2.47 20.00 82
2.08 .69 8.08 1.56 | 14.08 2.40 | 20.08 81
2.17 .70 8.17 1.59 14.17 2.32 20.17 81
2.25 .70 8.25 1.62 14.25 2.26 20.25 80
2.33 .71 8.33 1.65 14.33 2.19 20.33 79
2.42 .71 8.42 1.69 14.42 2.13 20.42 79
2.50 72 8.50 1.72 14.50 2.08 20.50 78
2.58 72 8.58 1.76 14.58 2.02 20.58 77




2.67 .73 8.67 1.80 14.67 1.97 20.67 77
2.75 .73 8.75 1.85 14.75 1.93 20.75 76
2.83 .74 8.83 1.89 14.83 1.88 20.83 76
2.92 .74 8.92 1.94 14.92 1.84 20.92 75
3.00 .75 9.00 1.99 | 15.00 1.80 | 21.00 75
3.08 .76 9.08 2.05 15.08 1.76 21.08 74
3.17 .76 9.17 2.10 15.17 1.72 21.17 73
3.25 .77 9.25 2.16 15.25 1.69 21.25 73
3.33 .77 9.33 2.23 15.33 1.65 21.33 72
3.42 .78 9.42 2.30 15.42 1.62 21.42 72
3.50 .79 9.50 2.37 15.50 1.59 21.50 71
3.58 .79 9.58 2.45 15.58 1.56 21.58 71
3.67 .80 9.67 2.54 15.67 1.53 21.67 70
3.75 .81 9.75 2.63 15.75 1.50 21.75 70
3.83 .82 9.83 2.74 | 15.83 1.48 | 21.83 69
3.92 .82 9.92 2.85 15.92 1.45 21.92 69
4.00 83 10.00 2.97 16.00 1.43 22.00 69
4.08 84 | 10.08 3.10 | 16.08 1.41 | 22.08 68
4.17 84 10.17 3.25 16.17 1.38 22.17 68
4.25 85 10.25 3.41 16.25 1.36 22.25 67
4.33 86 | 10.33 3.59 | 16.33 1.34 | 22.33 67
4.42 87 10.42 3.80 16.42 1.32 22 .42 66
4.50 88 | 10.50 4.03 16.50 1.30 | 22.50 66
4.58 89 | 10.58 4.29 | 16.58 1.28 | 22.58 65
4.67 89 10.67 4.60 16.67 1.26 22.67 65
4.75 90 10.75 4.96 16.75 1.25 22.75 65
4.83 91 | 10.83 5.38 16.83 1.23 22.83 64
4.92 92 10.92 5.89 16.92 1.21 22.92 64
5.00 93 11.00 6.52 17.00 1.20 | 23.00 63
5.08 94 | 11.08 7.31 | 17.08 1.18 | 23.08 63
5.17 95 11.17 8.33 17.17 1.16 23.17 63
5.25 .96 11.25 9.71 17.25 1.15 23.25 62
5.33 .97 11.33 11.67 17.33 1.13 23.33 62
5.42 .98 11.42 14.64 17.42 1.12 23.42 62
5.50 .99 | 11.50 19.66 | 17.50 1.11 | 23.50 61
5.58 1.00 | 11.58 29.72 17.58 1.09 | 23.58 61
5.67 1.01 11.67 58.04 17.67 1.08 23.67 61
5.75 1.03 11.75 134.02 17.75 1.07 23.75 60
5.83 1.04 | 11.83 58.98 17.83 1.06 | 23.83 60
5.92 1.05 11.92 30.75 17.92 1.04 23.92 60
6.00 1.06 | 12.00 20.46 | 18.00 1.03 24.00 59
| cALIB |
| NASHYD (0021) | Area (ha)= 8.81 Ccurve Number (CN)= 68.3
|ID= 1 DT= 5.0 min | Ia (mm)= 6.50 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 1.36
Unit Hyd Qpeak (cms)= .248
PEAK FLOW (cms)= .134 (9)
TIME TO PEAK (hrs)= 13.333
RUNOFF VOLUME (mm)= 22.656
TOTAL RAINFALL (mm)= 70.759
RUNOFF COEFFICIENT = .320
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0027) | Area (ha)= .68 Ccurve Number (CN)= 72.2
|ID= 1 DT= 2.0 min | Ia (mm)= 4.91 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= .06

NOTE: RAINFALL WAS TRANSFORMED TO 2.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
033 .59 | 6.033 1.08 [12.033 15.27 | 18.03 1.02
067 59 6.067 1.08 |12.067 15.27 18.07 1.02
100 59 6.100 1.08 |12.100 13.72 18.10 1.02
133 60 6.133 1.09 |12.133 12.18 18.13 1.01
167 60 6.167 1.09 |12.167 12.18 18.17 1.01
200 60 6.200 1.10 |12.200 10.15 18.20 1.00
233 60 6.233 1.10 |12.233 10.15 18.23 1.00
267 60 6.267 1.11 |12.267 9.43 18.27 .99
300 60 | 6.300 1.12 |12.300 8.71 | 18.30 99
333 60 | 6.333 1.12 [12.333 8.71 | 18.33 99
367 61 6.367 1.13 |12.367 7.64 18.37 98
400 61 6.400 1.13 |12.400 7.64 18.40 98
433 61 6.433 1.14 |12.433 7.22 18.43 97
467 61 6.467 1.15 |12.467 6.81 18.47 97
500 61 | 6.500 1.15 [12.500 6.81 | 18.50 97
533 61 | 6.533 1.16 [12.533 6.16 | 18.53 96
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3.533 .79 | 9.533 2.45 ]15.533 1.56 | 21.53 71
3.567 .79 9.567 2.45 |15.567 1.56 21.57 71
3.600 .80 | 9.600 2.50 [15.600 1.55 21.60 71
3.633 .80 | 9.633 2.54 [15.633 1.53 21.63 70
3.667 .80 9.667 2.54 |15.667 1.53 21.67 70
3.700 .81 9.700 2.63 [15.700 1.50 21.70 70
3.733 .81 9.733 2.63 |15.733 1.50 21.73 70
3.767 .81 9.767 2.68 |15.767 1.49 21.77 70
3.800 .82 9.800 2.74 |15.800 1.48 | 21.80 69
3.833 .82 9.833 2.74 ]15.833 1.48 | 21.83 69
3.867 .82 9.867 2.85 |15.867 1.45 21.87 69
3.900 .82 9.900 2.85 [15.900 1.45 21.90 69
3.933 .83 9.933 2.91 [15.933 1.44 | 21.93 69
3.967 .83 9.967 2.97 |15.967 1.43 21.97 69
4.000 .83 |10.000 2.97 |16.000 1.43 22.00 69
4.033 .84 [10.033 3.10 [16.033 1.41 | 22.03 68
4.067 .84 [10.067 3.10 |16.067 1.41 22.07 68
4.100 .84 |10.100 3.17 |16.100 1.39 22.10 68
4.133 .84 [10.133 3.25 |16.133 1.38 22.13 68
4.167 .84 [10.167 3.25 |16.167 1.38 22.17 68
4.200 .85 [10.200 3.41 |16.200 1.36 22.20 67
4.233 .85 [10.233 3.41 |16.233 1.36 22.23 67
4.267 .86 [10.267 3.50 |16.267 1.35 22.27 67
4.300 .86 [10.300 3.59 |16.300 1.34 | 22.30 67
4.333 .86 [10.333 3.59 [16.333 1.34 | 22.33 67
4.367 .87 [10.367 3.80 |16.367 1.32 22.37 66
4.400 .87 |10.400 3.80 |16.400 1.32 22.40 66
4.433 .87 [10.433 3.91 |16.433 1.31 22.43 66
4.467 .88 [10.467 4.03 |16.467 1.30 22 .47 66
4.500 .88 [10.500 4.03 |16.500 1.30 | 22.50 66
4.533 .89 [10.533 4.29 |16.533 1.28 | 22.53 65
4.567 .89 [10.567 4.29 |16.567 1.28 22.57 65
4.600 .89 |10.600 4.45 |16.600 1.27 | 22.60 65
4.633 .89 [10.633 4.60 |16.633 1.26 | 22.63 65
4.667 .89 [10.667 4.60 |16.667 1.26 22.67 65
4.700 .90 |10.700 4.96 |16.700 1.25 22.70 65
4.733 .90 [10.733 4.96 [16.733 1.25 22.73 65
4.767 .91 [10.767 5.17 ]16.767 1.24 22.77 64
4.800 .91 |10.800 5.38 |16.800 1.23 22.80 64
4.833 .91 [10.833 5.38 |16.833 1.23 22.83 64
4.867 .92 [10.867 5.89 |16.867 1.21 22 .87 64
4.900 .92 |10.900 5.89 |16.900 1.21 | 22.90 64
4.933 .93 [10.933 6.21 [16.933 1.20 | 22.93 64
4.967 .93 [10.967 6.52 |16.967 1.20 22.97 63
5.000 .93 |11.000 6.52 [17.000 1.19 | 23.00 63
5.033 .94 [11.033 7.31 [17.033 1.18 | 23.03 63
5.067 .94 [11.067 7.31 |17.067 1.18 23.07 63
5.100 .95 |11.100 7.82 |17.100 1.17 23.10 63
5.133 .95 [11.133 8.33 [17.133 1.16 | 23.13 63
5.167 .95 [11.167 8.34 |17.167 1.16 23.17 63
5.200 .96 [11.200 9.71 |17.200 1.15 23.20 62
5.233 .96 [11.233 9.71 |17.233 1.15 23.23 62
5.267 .97 [11.267 10.69 [17.267 1.14 23.27 62
5.300 .97 |11.300 11.67 |17.300 1.13 23.30 62
5.333 .97 [11.333 11.67 [17.333 1.13 23.33 62
5.367 .98 [11.367 14.64 [17.367 1.12 23.37 62
5.400 .98 |11.400 14.64 [17.400 1.12 23.40 62
5.433 .99 [11.433 17.15 [17.433 1.11 23.43 61
5.467 .99 [11.467 19.66 |17.467 1.11 23.47 61
5.500 .99 [11.500 19.67 |17.500 1.11 | 23.50 61
5.533 1.00 [11.533 29.72 [17.533 1.09 | 23.53 61
5.567 1.00 |11.567 29.72 |17.567 1.09 23.57 61
5.600 1.01 [11.600 43.92 |17.600 1.09 | 23.60 61
5.633 1.01 [11.633 58.04 |17.633 1.08 | 23.63 61
5.667 1.01 |11.667 58.14 |17.667 1.08 23.67 61
5.700 1.03 |[11.700 134.02 |17.700 1.07 23.70 60
5.733 1.03 |11.733 134.02 |17.733 1.07 23.73 60
5.767 1.03 |11.767 96.40 [17.767 1.06 23.77 60
5.800 1.04 [11.800 58.98 |17.800 1.06 | 23.80 60
5.833 1.04 [11.833 58.95 |17.833 1.06 | 23.83 60
5.867 1.05 [11.867 30.75 |17.867 1.04 23.87 60
5.900 1.05 [11.900 30.75 |17.900 1.04 | 23.90 60
5.933 1.06 [11.933 25.59 [17.933 1.04 | 23.93 59
5.967 1.06 [11.967 20.46 [17.967 1.03 23.97 59
6.000 1.06 [12.000 20.45 |18.000 1.03 24.00 59
Unit Hyd Qpeak (cms)= .466
PEAK FLOW (cms)= .082 (i)

TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 26.268
TOTAL RAINFALL  (mm)= 70.759
RUNOFF COEFFICIENT = .371

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

| CALIB



| NASHYD (0024) | Area (ha)= 5.03 Ccurve Number (CN)= 72.5
|ID= 1 DT= 2.0 min | Ia (mm)= 4.75 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

Unit Hyd Qpeak (cms)=  2.433

PEAK FLOW (cms)= .543 (1)
TIME TO PEAK (hrs)= 11.800
RUNOFF VOLUME (mm)= 19.056
TOTAL RAINFALL  (mm)= 70.759
RUNOFF COEFFICIENT = .269

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

| cALIB |

| NASHYD (0022) | Area (ha)= 3.01 Ccurve Number (CN)= 71.6
|ID= 1 DT= 2.0 min | Ia (mm)= 5.22 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

unit Hyd Qpeak (cms)= 2.069

PEAK FLOW (cms)= .355 (i)
TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 18.122
TOTAL RAINFALL (mm)= 70.759
RUNOFF COEFFICIENT = .256

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

| RESERVOIR (0023) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .2156
.0001 L1117 | 20.0000 .2166
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0022) 3.01 .36 11.77 18.12
OUTFLOW: ID= 1 (0023) 3.01 .00 13.60 .01
PEAK  FLOW REDUCTION [Qout/Qin](%)= .01
TIME SHIFT OF PEAK FLOW (min)=110.00
MAXIMUM STORAGE USED (ha.m.)= .0545
| ADD HYD  (0026) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0024): 5.03 .543 11.80 19.06
+ ID2= 2 (0023): 3.01 .000 13.60 .01
= 3 (0026): 8.04 .543 11.80 11.93

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0025) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0003 L2171
.0001 .0498 | 20.0000 .2181
.0002 .1676 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0026) 8.04 .54 11.80 11.93
OUTFLOW: ID= 1 (0025) 8.04 .00 13.70 .01
PEAK FLOW REDUCTION [Qout/Qin] (%)= .03
TIME SHIFT OF PEAK FLOW (min)=114.00
MAXIMUM STORAGE USED (ha.m.)= .0958
| ADD HYD (0028) |
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0027): .68 .082 11.77 26.27
+ ID2= 2 (0025): 8.04 .000 13.70 .01
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ID = 3 (0028): 8.72 .082 11.77 2.05

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0029) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0898
.0001 .0455 | 20.0000 .0908
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0028) 8.72 .08 11.77 2.05
OUTFLOW: ID= 1 (0029) 8.72 .00 24.17 .02
PEAK FLOW REDUCTION [Qout/Qin] (%)= .05
TIME SHIFT OF PEAK FLOW (min)=744.00
MAXIMUM STORAGE USED (ha.m.)= .0178
| cALIB |
| NASHYD (0032) | Area (ha)= 6.71 curve Number (CN)= 64.3
|ID= 1 DT= 5.0 min | Ia (mm)= 8.68 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .32

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
083 .59 | 6.083 1.08 [12.083 15.27 | 18.08 1.02
167 60 6.167 1.09 |12.167 12.18 18.17 1.01
250 60 6.250 1.10 |12.250 10.15 18.25 1.00
333 60 | 6.333 1.12 [12.333 8.71 | 18.33 99
417 61 6.417 1.13 |12.417 7.64 18.42 98
500 61 | 6.500 1.15 |12.500 6.81 | 18.50 97
583 61 | 6.583 1.16 [12.583 6.16 | 18.58 96
667 62 6.667 1.18 |12.667 5.62 18.67 95
.750 62 6.750 1.20 |12.750 5.18 18.75 94
.833 63 6.833 1.21 [12.833 4.80 | 18.83 93
.917 63 6.917 1.23 |12.917 4.48 18.92 92

1.000 63 7.000 1.25 [13.000 4.20 | 19.00 91
1.083 64 7.083 1.27 [13.083 3.96 | 19.08 90
1.167 64 7.167 1.29 |13.167 3.75 19.17 90
1.250 65 7.250 1.31 |13.250 3.56 | 19.25 89
1.333 65 7.333 1.33 [13.333 3.39 | 19.33 88
1.417 65 7.417 1.35 |13.417 3.23 19.42 87
1.500 66 7.500 1.37 |13.500 3.09 | 19.50 86
1.583 66 7.583 1.40 [13.583 2.97 | 19.58 86
1.667 67 7.667 1.42 |13.667 2.85 19.67 85
1.750 67 7.750 1.44 |13.750 2.75 19.75 84
1.833 68 7.833 1.47 [13.833 2.65 19.83 83
1.917 68 7.917 1.50 |13.917 2.56 19.92 83
2.000 69 | 8.000 1.53 |14.000 2.47 | 20.00 82
2.083 69 | 8.083 1.56 [14.083 2.40 | 20.08 81
2.167 70 8.167 1.59 |14.167 2.32 20.17 81
2.250 70 8.250 1.62 [14.250 2.26 20.25 80
2.333 71 | 8.333 1.65 [14.333 2.19 | 20.33 79
2.417 71 8.417 1.69 |14.417 2.13 20.42 79
2.500 72 8.500 1.72 |14.500 2.08 | 20.50 78
2.583 72 8.583 1.76 |14.583 2.02 20.58 77
2.667 73 8.667 1.80 |14.667 1.97 20.67 77
2.750 73 8.750 1.85 |14.750 1.93 20.75 76
2.833 74 | 8.833 1.89 [14.833 1.88 | 20.83 76
2.917 74 8.917 1.94 |14.917 1.84 20.92 75
3.000 75 9.000 1.99 |15.000 1.80 | 21.00 75
3.083 76 | 9.083 2.05 [15.083 1.76 | 21.08 74
3.167 76 9.167 2.10 |15.167 1.72 21.17 73
3.250 77 9.250 2.16 |15.250 1.69 21.25 73
3.333 77 | 9.333 2.23 [15.333 1.65 21.33 72
3.417 78 9.417 2.30 |15.417 1.62 21.42 72
3.500 79 | 9.500 2.37 [15.500 1.59 | 21.50 71
3.583 79 | 9.583 2.45 [15.583 1.56 | 21.58 71
3.667 80 9.667 2.54 |15.667 1.53 21.67 70
3.750 81 9.750 2.63 |15.750 1.50 21.75 70
3.833 82 9.833 2.74 ]15.833 1.48 | 21.83 69
3.917 82 9.917 2.85 |15.917 1.45 21.92 69
4.000 83 [10.000 2.97 |16.000 1.43 22.00 69
4.083 84 |10.083 3.10 [16.083 1.41 | 22.08 68
4.167 84 |10.167 3.25 |16.167 1.38 22.17 68
4.250 85 [10.250 3.41 |16.250 1.36 22.25 67
4.333 86 |10.333 3.59 [16.333 1.34 | 22.33 67
4.417 87 [10.417 3.80 |16.417 1.32 22.42 66




4.500 88 |10.500 4.03 |16.500 1.30 | 22.50 66
4.583 89 [10.583 4.29 |16.583 1.28 | 22.58 65
4.667 89 |10.667 4.60 |16.667 1.26 22.67 65
4.750 90 [10.750 4.96 |16.750 1.25 22.75 65
4.833 91 |10.833 5.38 |16.833 1.23 22.83 64
4.917 92 [10.917 5.89 ]16.917 1.21 22.92 64
5.000 93 |11.000 6.52 [17.000 1.20 | 23.00 63
5.083 94 |11.083 7.31 [17.083 1.18 | 23.08 63
5.167 95 |11.167 8.33 |17.167 1.16 23.17 63
5.250 96 |11.250 9.71 |17.250 1.15 23.25 62
5.333 97 [11.333 11.67 [17.333 1.13 23.33 62
5.417 98 [11.417 14.64 [17.417 1.12 23.42 62
5.500 99 [11.500 19.66 |17.500 1.11 | 23.50 61
5.583 1.00 [11.583 29.72 [17.583 1.09 | 23.58 61
5.667 1.01 |11.667 58.04 |17.667 1.08 23.67 61
5.750 1.03 [11.750 134.01 |17.750 1.07 23.75 60
5.833 1.04 [11.833 58.99 |17.833 1.06 | 23.83 60
5.917 1.05 [11.917 30.75 |17.917 1.04 23.92 60
6.000 1.06 [12.000 20.46 |18.000 1.03 24.00 00
Unit Hyd Qpeak (cms)= .800
PEAK FLOW (cms)= .239 (1)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)= 18.944
TOTAL RAINFALL (mm)= 70.710
RUNOFF COEFFICIENT = .268
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0030) | Area (ha)= 5.57 curve Number (CN)= 69.8
|ID= 1 DT= 5.0 min | Ia (mm)= 6.12 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

unit Hyd Qpeak (cms)= 3.828

PEAK FLOW (cms)= .
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 19.641
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .278

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

I ROUTE CHN (0031) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-= DATA FOR SECTION ( 1.2) -———-- >
Distance Elevation Manning
.00 386.25 .0300
37.50 385.75 .0300 / .0300 Main cChannel
47.50 385.75 .0300 / .0300 Main channel
85.00 386.25 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03 385.78 .150E+03 .1 .33 23.91
.05 385.80 .350E+03 .3 .47 16.85
.08 385.83 .599E+03 .7 .56 14.12
.11 385.86 .898E+03 1.2 .63 12.62
.13 385.88 .125E+04 1.8 .68 11.65
.16 385.91 .164E+04 2.5 .73 10.95
.18 385.93 .209E+04 3.3 .76 10.42
.21 385.96 .259E+04 4.3 .80 9.99
.24 385.99 .313E+04 5.4 .82 9.64
.26 386.01 .373E+04 6.7 .85 9.33
.29 386.04 .438E+04 8.0 .88 9.07
.32 386.07 .507E+04 9.6 .90 8.83
.34 386.09 .582E+04 11.2 .92 8.62
.37 386.12 .661E+04 13.1 .94 8.43
.39 386.14 .745E+04 15.1 .96 8.25
.42 386.17 .835E+04 17.2 .98 8.08
.45 386.20 .929E+04 19.5 1.00 7.93
.47 386.22 .103E+05 22.0 1.02 7.79
.50 386.25 .113E+05 24.7 1.04 7.65
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0030) 5.57 .55 11.75 19.64 .07 .52
OUTFLOW: ID= 1 (0031) 5.57 .23 11.92 19.62 .04 .39
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| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0032): 6.71 .239 12.08 18.94

+ ID2= 2 (0031): 5.57 .227 11.92 19.62

ID = 3 (0033): 12.27 .432 12.00 19.25

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |
| NASHYD (0036) | Area (ha)= 2.08 curve Number (CN)= 67.6
|ID= 1 DT= 5.0 min | Ia (mm)= 7.71 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

unit Hyd Qpeak (cms)= .938

PEAK FLOW (cms)= .165 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)=20.502
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .290

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

| cALIB |
| NASHYD (0034) | Area (ha)= 2.15 curve Number (CN)= 71.9
|ID= 1 DT= 5.0 min | Ia (mm)= 5.03 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .10

unit Hyd Qpeak (cms)= .795

PEAK FLOW (cms)= .198 (i)

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 25.577
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .362

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

I ROUTE CHN (0035) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-= DATA FOR SECTION ( 1.3) - ———-- >
Distance Elevation Manning
.00 388.25 .0300
30.00 387.75 .0300 / .0300 Main cChannel
40.00 387.75 .0300 / .0300 Main channel
70.00 388.25 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03 387.78 .327E+02 .1 .41 4.35
.05 387.80 .744E+02 .4 .59 3.03
.08 387.83 .125E+03 .8 .71 2.52
.11 387.86 .185E+03 1.4 .80 2.25
.13 387.88 .253E+03 2.0 .87 2.07
.16 387.91 .330E+03 2.8 .92 1.95
.18 387.93 .417E+03 3.7 .97 1.85
.21 387.96 .512E+03 4.8 1.01 1.78
.24 387.99 .616E+03 6.0 1.04 1.72
.26 388.01 .729E+03 7.3 1.07 1.67
.29 388.04 .851E+03 8.7 1.10 1.63
.32 388.07 .982E+03 10.3 1.13 1.59
.34 388.09 .112E+04 12.0 1.15 1.56
.37 388.12 .127E+04 13.9 1.17 1.53
.39 388.14 .143E+04 15.9 1.19 1.50
.42 388.17 .160E+04 18.0 1.21 1.48
.45 388.20 .177E+04 20.3 1.23 1.45
.47 388.22 .196E+04 22.8 1.25 1.43
.50 388.25 .215E+04 25.4 1.27 1.41
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0034) 2.15 .20 11.83 25.58 .03 .45
OUTFLOW: ID= 1 (0035) 2.15 .17 11.92 25.58 .03 .43
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| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0036): 2.08 .165 11.75 20.50

+ ID2= 2 (0035): 2.15 .174 11.92 25.58

ID = 3 (0037): 4.23 .329 11.83 23.08

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| cALIB |
| NASHYD (0039) | Area (ha)= 35.03 curve Number (CN)= 65.5
|ID= 1 DT= 5.0 min | Ia (mm)= 7.17 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 1.16

unit Hyd Qpeak (cms)=  1.152

PEAK FLOW (cms)= .539 (i)

TIME TO PEAK (hrs)= 13.083

RUNOFF VOLUME (mm)= 20.448

TOTAL RAINFALL (mm)= 70.710

RUNOFF COEFFICIENT = .289

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

| cALIB |
| NASHYD (0040) | Area (ha)= 3.95 curve Number (CN)= 54.0
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .40

unit Hyd Qpeak (cms)= 375

PEAK FLOW (cms)= .082 (i)

TIME TO PEAK (hrs)= 12.167

RUNOFF VOLUME (mm)= 13.300

TOTAL RAINFALL (mm)= 70.710

RUNOFF COEFFICIENT = .188

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

| RESERVOIR (0041) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1655

.0001 .0976 | 20.0000 .1665

AREA QPEAK TPEAK R.V.

(ha) (cms) (hrs) (mm)

INFLOW : ID= 2 (0040) 3.95 .08 12.17 13.30
OUTFLOW: ID= 1 (0041) 3.95 .00 25.42 .06

PEAK FLOW

REDUCTION [Qout/Qin] (%)=
TIME SHIFT OF PEAK FLOW i

.07
(m1n)=795.0g

MAXIMUM STORAGE USED (ha.m.)= .0523
| cALIB |
| NASHYD (0044) | Area (ha)= .87 Ccurve Number (CN)= 64.6
|ID= 1 DT= 3.0 min | Ia (mm)= 6.68 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

NOTE: RAINFALL WAS TRANSFORMED TO 3.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.050 .59 | 6.050 1.08 |12.050 15.27 | 18.05 1.02
.100 .59 6.100 1.08 |12.100 14.24 18.10 1.02
.150 .60 6.150 1.09 |12.150 12.18 18.15 1.01
.200 .60 6.200 1.10 |12.200 10.83 18.20 1.00
.250 .60 6.250 1.10 |12.250 10.15 18.25 1.00
.300 .60 | 6.300 1.12 |12.300 8.71 | 18.30 .99
.350 .60 | 6.350 1.12 |12.350 8.35 18.35 .99
.400 .61 6.400 1.13 |12.400 7.64 18.40 .98
.450 .61 6.450 1.14 |12.450 7.09 18.45 .97
.500 .61 | 6.500 1.15 [12.500 6.81 | 18.50 .97
.550 .61 | 6.550 1.16 [12.550 6.16 | 18.55 .96
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5.050 .94 |11.050 7.31 |17.050 1.18 | 23.05 63
5.100 .94 |11.100 7.65 |17.100 1.17 23.10 63
5.150 .95 |11.150 8.33 [17.150 1.16 | 23.15 63
5.200 .96 [11.200 9.25 |17.200 1.15 23.20 62
5.250 .96 [11.250 9.71 |17.250 1.15 23.25 62
5.300 .97 |11.300 11.67 |17.300 1.13 23.30 62
5.350 .97 |11.350 12.66 |17.350 1.13 23.35 62
5.400 .98 |11.400 14.64 [17.400 1.12 23.40 62
5.450 .99 |11.450 17.99 [17.450 1.11 23.45 61
5.500 .99 [11.500 19.66 |17.500 1.11 | 23.50 61
5.550 1.00 [11.550 29.72 |17.550 1.09 | 23.55 61
5.600 1.01 [11.600 39.17 |17.600 1.09 | 23.60 61
5.650 1.01 [11.650 58.04 |17.650 1.08 | 23.65 61
5.700 1.02 |11.700 108.73 |17.700 1.07 23.70 60
5.750 1.03 [11.750 133.98 |17.750 1.07 | 23.75 60
5.800 1.04 [11.800 58.98 |17.800 1.06 | 23.80 60
5.850 1.04 [11.850 49.56 |17.850 1.05 23.85 60
5.900 1.05 [11.900 30.75 |17.900 1.04 | 23.90 60
5.950 1.06 [11.950 23.88 |17.950 1.04 | 23.95 59
6.000 1.06 [12.000 20.45 |18.000 1.03 24.00 59
unit Hyd Qpeak (cms)= .596
PEAK FLOW (cms)= .078 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 19.524
TOTAL RAINFALL (mm)= 70.759
RUNOFF COEFFICIENT = .276
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0042) | Area (ha)= .56 Ccurve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06
Unit Hyd Qpeak (cms)= .382
PEAK FLOW (cms)= .063 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 22.308
TOTAL RAINFALL  (mm)= 70.759
RUNOFF COEFFICIENT = .315

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

| RESERVOIR (0043) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0357
.0001 .0118 | 20.0000 .0367
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0042) .56 .06 11.75 22.31
OUTFLOW: ID= 1 (0043) .56 .00 20.10 .49
PEAK  FLOW REDUCTION [Qout/Qin] (%)= .16
TIME SHIFT OF PEAK FLOW (min)=501.00
MAXIMUM STORAGE  USED (ha.m.)= .0121
| ADD HYD  (0045) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0044): .87 .078 11.75 19.52
+ ID2= 2 (0043): .56 .000 20.10 .49
ID = 3 (0045): 1.42 .078 11.75 12.09

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0046) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1073

.0001 .0117 | 20.0000 .1083

AREA QPEAK TPEAK R.V.
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(ha) (cms) (hrs) (mm)

INFLOW : ID= 2 (0045) 1.42 .08 11.75 12.09
OUTFLOW: ID= 1 (0046) 1.42 .00 24.10 .32
PEAK FLOW REDUCTION [Qout/Qin] (%)= .13
TIME SHIFT OF PEAK FLOW (min)=741.00
MAXIMUM STORAGE USED (ha.m.)= .0168
| cALIB |
| NASHYD (0047) | Area (ha)= .48 curve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06
unit Hyd Qpeak (cms)= .331
PEAK FLOW (cms)= .054 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 22.308
TOTAL RAINFALL  (mm)= 70.759
RUNOFF COEFFICIENT = .315

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

| RESERVOIR (0048) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0731
.0001 .0496 | 20.0000 .0741
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0047) .48 .05 11.75 22.31
OUTFLOW: ID= 1 (0048) .48 .00 20.15 .12
PEAK FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=504.00
MAXIMUM STORAGE USED (ha.m.)= .0107
| cALIB |
| NASHYD (0049) | Area (ha)= 2.77 Ccurve Number (CN)= 70.7
|ID= 1 DT= 5.0 min | Ia (mm)= 5.35 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
083 .59 | 6.083 1.08 [12.083 15.27 | 18.08 1.02
167 60 6.167 1.09 |12.167 12.18 18.17 1.01
250 60 6.250 1.10 |12.250 10.15 18.25 1.00
333 60 | 6.333 1.12 [12.333 8.71 | 18.33 .99
417 61 6.417 1.13 |12.417 7.64 18.42 98
500 61 | 6.500 1.15 [12.500 6.81 | 18.50 97
583 61 | 6.583 1.16 [12.583 6.16 | 18.58 96
.667 62 6.667 1.18 |12.667 5.62 18.67 95
.750 62 6.750 1.20 |12.750 5.18 18.75 94
.833 63 6.833 1.21 [12.833 4.80 | 18.83 93
.917 63 6.917 1.23 |12.917 4.48 18.92 92

1.000 63 7.000 1.25 [13.000 4.20 | 19.00 91
1.083 64 7.083 1.27 [13.083 3.96 | 19.08 90
1.167 64 7.167 1.29 |13.167 3.75 19.17 90
1.250 65 7.250 1.31 |13.250 3.56 | 19.25 89
1.333 65 7.333 1.33 [13.333 3.39 | 19.33 88
1.417 65 7.417 1.35 |13.417 3.23 19.42 87
1.500 66 7.500 1.37 |13.500 3.09 | 19.50 86
1.583 66 7.583 1.40 [13.583 2.97 | 19.58 86
1.667 67 7.667 1.42 |13.667 2.85 19.67 85
1.750 67 7.750 1.44 |13.750 2.75 19.75 84
1.833 68 7.833 1.47 [13.833 2.65 19.83 83
1.917 68 7.917 1.50 |13.917 2.56 19.92 83
2.000 69 | 8.000 1.53 |14.000 2.47 | 20.00 82
2.083 69 | 8.083 1.56 [14.083 2.40 | 20.08 81
2.167 70 8.167 1.59 |14.167 2.32 20.17 81
2.250 70 8.250 1.62 [14.250 2.26 20.25 80
2.333 71 | 8.333 1.65 [14.333 2.19 | 20.33 79
2.417 71 8.417 1.69 |14.417 2.13 20.42 79
2.500 72 8.500 1.72 |14.500 2.08 | 20.50 78
2.583 72 8.583 1.76 |14.583 2.02 20.58 77
2.667 73 8.667 1.80 |14.667 1.97 20.67 77
2.750 73 8.750 1.85 |14.750 1.93 20.75 76




2.833 74 | 8.833 1.89 [14.833 1.88 | 20.83 76
2.917 74 8.917 1.94 |14.917 1.84 20.92 75
3.000 75 9.000 1.99 |15.000 1.80 | 21.00 75
3.083 76 | 9.083 2.05 [15.083 1.76 | 21.08 74
3.167 76 9.167 2.10 |15.167 1.72 21.17 73
3.250 77 9.250 2.16 |15.250 1.69 21.25 73
3.333 77 | 9.333 2.23 [15.333 1.65 21.33 72
3.417 78 9.417 2.30 |15.417 1.62 21.42 72
3.500 79 | 9.500 2.37 [15.500 1.59 | 21.50 71
3.583 79 | 9.583 2.45 [15.583 1.56 | 21.58 71
3.667 80 9.667 2.54 |15.667 1.53 21.67 70
3.750 81 9.750 2.63 [15.750 1.50 21.75 70
3.833 82 9.833 2.74 ]15.833 1.48 | 21.83 69
3.917 82 9.917 2.85 |15.917 1.45 21.92 69
4.000 83 [10.000 2.97 |16.000 1.43 22.00 69
4.083 84 |10.083 3.10 [16.083 1.41 | 22.08 68
4.167 84 |10.167 3.25 |16.167 1.38 22.17 68
4.250 85 [10.250 3.41 |16.250 1.36 22.25 67
4.333 86 |10.333 3.59 [16.333 1.34 | 22.33 67
4.417 87 [10.417 3.80 |16.417 1.32 22.42 66
4.500 88 [10.500 4.03 |16.500 1.30 | 22.50 66
4.583 89 [10.583 4.29 |16.583 1.28 | 22.58 65
4.667 89 |10.667 4.60 |16.667 1.26 22.67 65
4.750 90 [10.750 4.96 |16.750 1.25 22.75 65
4.833 91 |10.833 5.38 |16.833 1.23 22.83 64
4.917 92 [10.917 5.89 ]16.917 1.21 22.92 64
5.000 93 |11.000 6.52 [17.000 1.20 | 23.00 63
5.083 94 |11.083 7.31 [17.083 1.18 | 23.08 63
5.167 95 |11.167 8.33 |17.167 1.16 23.17 63
5.250 96 |11.250 9.71 |17.250 1.15 23.25 62
5.333 97 [11.333 11.67 [17.333 1.13 23.33 62
5.417 98 [11.417 14.64 [17.417 1.12 23.42 62
5.500 99 [11.500 19.66 |17.500 1.11 | 23.50 61
5.583 1.00 [11.583 29.72 [17.583 1.09 | 23.58 61
5.667 1.01 |11.667 58.04 |17.667 1.08 23.67 61
5.750 1.03 |11.750 134.01 |17.750 1.07 23.75 60
5.833 1.04 [11.833 58.99 |17.833 1.06 | 23.83 60
5.917 1.05 [11.917 30.75 |17.917 1.04 23.92 60
6.000 1.06 [12.000 20.46 |18.000 1.03 24.00 00
Unit Hyd Qpeak (cms)= .952
PEAK FLOW (cms)= .241 (1)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 24.615
TOTAL RAINFALL (mm)= 70.710
RUNOFF COEFFICIENT = .348
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0055) | Area (ha)= 5.19 Ccurve Number (CN)= 73.3
|ID= 1 DT= 5.0 min | Ia (mm)= 4.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

Unit Hyd Qpeak (cms)= 1.777

PEAK FLOW (cms)= .504 (i)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 27.461
TOTAL RAINFALL  (mm)= 70.710
.388

CALIB |
NASHYD (0052) | Area

|

| (ha)= 3.90 Ccurve Number (CN)= 69.4
|ID= 1 DT= 5.0 min | Ia (mm)= 4.85 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

(
Unit Hyd Qpeak (cms)=  1.935

PEAK FLOW (cms)= .374 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 22.838
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .323

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

| cALIB |
| NASHYD (0050) | Area (ha)= 11.96 Ccurve Number (CN)= 66.4
|ID= 1 DT= 5.0 min | Ia (mm)= 5.74 # of Linear Res.(N)= 3.00
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———————————————————— U.H. TpChrs)= .18
unit Hyd Qpeak (cms)=  2.557

PEAK FLOW (cms)= .705 (i)
TIME TO PEAK (hrs)= 11.917
RUNOFF VOLUME (mm)= 21.776
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .308

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

| RESERVOIR (0051) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .1583
.0001 .1573 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0050) 11.96 .71 11.92 21.78
OUTFLOW: ID= 1 (0051) 11.96 .19 12.75 8.62
PEAK FLOW REDUCTION [Qout/Qin] (%)= 26.85
TIME SHIFT OF PEAK FLOW (min)= 50.00
MAXIMUM STORAGE USED (ha.m.)= 2080
| ADD HYD  (0053) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0052): 3.90 .374 11.75 22 .84
+ ID2= 2 (0051): 11.96 .189 12.75 8.62
ID = 3 (0053): 15.86 .374 11.75 12.12

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0054) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0771
.0001 .0761 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0053) 15.86 .37 11.75 12.12
OUTFLOW: ID= 1 (0054) 15.86 .12 13.25 7.32
PEAK  FLOW REDUCTION [Qout/Qin] (%)= 31.89
TIME SHIFT OF PEAK FLOW (min)= 90.00
MAXIMUM STORAGE USED (ha.m.)= .1332
| ROUTE CHN (0056) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.5) --——-—- >
Distance Elevation Manning
.00 425.00 .0300
.75 424 .25 .0300 / .0300 Main channel
1.75 424 .25 .0300 / .0300 Main cChannel
2.50 425.00 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.04 424 .29 .145E+02 .0 .68 8.63
.08 424 .33 .302E+02 .1 1.05 5.61
.12 424 .37 .469E+02 .2 1.33 4.42
.16 424 .41 .647E+02 .3 1.57 3.76
.20 424 .45 .837E+02 .4 1.77 3.34
.24 424 .49 .104E+03 .6 1.94 3.04
.28 424.53 .125E+03 .7 2.10 2.81
.32 424 .57 .147E+03 .9 2.23 2.64
.36 424.61 .170E+03 1.1 2.36 2.50
.39 424 .64 .195E+03 1.4 2.47 2.39
.43 424.68 .220E+03 1.6 2.57 2.30
.47 424.72 .247E+03 1.9 2.66 2.22
.51 424.76 .275E+03 2.1 2.75 2.15



CAL
NAS
ID=

.55 424 .80 .304E+03 2.4 2.83 2.09
.59 424 .84 .334E+03 2.7 2.90 2.04
.63 424 .88 .365E+03 3.1 2.97 1.99
.67 424.92 .397E+03 3.4 3.03 1.95
.71 424.96 .430E+03 3.8 3.09 1.91
.75 425.00 .465E+03 4.1 3.14 1.88
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms) Chrs) (mm) (m) (m/s)
INFLOW : ID= 2 (0054) 15.86 .12 13.25 7.32 .09 1.13
OUTFLOW: ID= 1 (0056) 15.86 .08 13.50 7.32 .07 .96
HYD  (0057) |
+ = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0055): 5.19 .504 11.83 27 .46
+ ID2= 2 (0056): 15.86 .079 13.50 7.32
ID = 3 (0057): 21.05 .504 11.83 12.29
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
IB |
HYD (0058) | Area (ha)= 21.77 curve Number (CN)= 67.4
1 DT= 5.0 min | Ia (mm)= 5.22 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .35
unit Hyd Qpeak (cms)= 2.354
PEAK FLOW (cms)= .886 (i)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)= 22.801
TOTAL RAINFALL (mm)= 70.710
RUNOFF COEFFICIENT = .322

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

CAL
NAS
ID=

IB |
HYD (0059) | Area (ha)=
1 DT= 5.0 min | Ia (mm)=
———————————————————— U.H. TpChrs)=
unit Hyd Qpeak (cms)=  2.557
PEAK FLOW (cms)= .705
TIME TO PEAK (hrs)= 11.917
RUNOFF VOLUME (mm)= 21.776
TOTAL RAINFALL (mm)= 70.710
RUNOFF COEFFICIENT = .308

(CN)= 66.4

11.96 Ccurve Number
5.74 # of Linear Res.(N)= 3.00
.18
QD]

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

RES
IN=
DT=

ERVOIR (0060) |
2---> OUT= 1 |
5.0 min |

INFLOW : ID= 2 (0059)
OUTFLOW: ID= 1 (0060)

PEAK

FLOW
TIME SHIFT OF PEAK FLOW

OUTFLOW
(cms)

.0000

.0001

AREA
(ha)
11.96
11.96

RED

MAXIMUM STORAGE

CAL
NAS
ID=

1B |
HYD (0061) | Area
1 DT= 5.0 min | Ia

Unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=

(ha)=
(mm) =

U.H. TpChrs)=

1.935
.374

STORAGE |  OUTFLOW STORAGE
(ha.m.) | (cms) (ha.m.)
.0000 | 20.0000 .1583
.1573 | .0000 .0000
QPEAK TPEAK R.V.
(cms) (hrs) (mm)
.71 11.92 21.78
.19 12.75 8.62
UCTION [Qout/Qin] (%)= 26.85
(min)= 50.00
USED (ha.m.)= 2080
3.90 Ccurve Number (CN)= 69.4
4.85 # of Linear Res.(N)= 3.00
.08
QD]
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TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 22.838
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .323

(i) PEAK FLOW DOES NOT INCLUDE

BASEFLOW IF ANY.

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0060): 11.96 .189 12.75 8.62
+ ID2= 2 (0061): 3.90 .374 11.75 22 .84
ID = 3 (0062): 15.86 .374 11.75 12.12
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| RESERVOIR (0063) |
| IN= 2---> oUT= 1 |
| oT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0771
.0001 .0761 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0062) 15.86 .37 11.75 12.12
OUTFLOW: ID= 1 (0063) 15.86 .12 13.25 7.32

PEAK FLOW REDUCTION [Qout/Qin] (%)= 31.89
TIME SHIFT OF PEAK FLOW (min)= 90.00
MAXIMUM STORAGE USED (ha.m.)= .1332
| ROUTE CHN (0065) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.5) --——-—- >
Distance Elevation Manning
.00 425.00 .0300
.75 424 .25 0300 / .0300 Main channel
1.75 424 .25 0300 / .0300 Main channel
2.50 425.00 .0300
<———mmmm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.04 424 .29 .145E+02 .0 .68 8.63
.08 424 .33 .302E+02 .1 1.05 5.61
.12 424 .37 .469E+02 .2 1.33 4.42
.16 424 .41 .647E+02 .3 1.57 3.76
.20 424 .45 .837E+02 .4 1.77 3.34
.24 424 .49 .104E+03 .6 1.94 3.04
.28 424.53 .125E+03 .7 2.10 2.81
.32 424 .57 .147E+03 .9 2.23 2.64
.36 424.61 .170E+03 1.1 2.36 2.50
.39 424 .64 .195E+03 1.4 2.47 2.39
.43 424.68 .220E+03 1.6 2.57 2.30
.47 424.72 .247E+03 1.9 2.66 2.22
.51 424.76 .275E+03 2.1 2.75 2.15
.55 424 .80 .304E+03 2.4 2.83 2.09
.59 424 .84 .334E+03 2.7 2.90 2.04
.63 424 .88 .365E+03 3.1 2.97 1.99
.67 424 .92 .397E+03 3.4 3.03 1.95
.71 424.96 .430E+03 3.8 3.09 1.91
.75 425.00 .465E+03 4.1 3.14 1.88
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0063) 15.86 .12 13.25 7.32 .09 1.13
OUTFLOW: ID= 1 (0065) 15.86 .08 13.50 7.32 .07 .96
| cALIB |
| NASHYD (0064) | Area (ha)= 5.19 Ccurve Number (CN)= 73.3
|ID= 1 DT= 5.0 min | Ia (mm)= 4.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11
Unit Hyd Qpeak (cms)= 1.777
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PEAK FLOW (cms)= .504 (i)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 27.461
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .388

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

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0065): 15.86 .079 13.50 7.32

+ ID2= 2 (0064): 5.19 .504 11.83 27.46

ID = 3 (0066): 21.05 .504 11.83 12.29

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

CALIB |
NASHYD (0069) | Area

|

| (ha)= 1.80 Ccurve Number (CN)= 58.8
|ID= 1 DT= 5.0 min | Ia (mm)= 8.49 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(Chrs)= .07

(
unit Hyd Qpeak (cms)=  1.005

PEAK FLOW (cms)= .
TIME TO PEAK Chrs)= 11.
RUNOFF VOLUME (mm)= 14.609
TOTAL RAINFALL  (mm)= 70.
RUNOFF COEFFICIENT = .207

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

| cALIB |
| NASHYD (0067) | Area (ha)= 1.52 Ccurve Number (CN)= 62.0
|ID= 1 DT= 5.0 min | Ia (mm)= 8.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

unit Hyd Qpeak (cms)= .995

PEAK FLOW (cms)= L1111 ()

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 15.239
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .216

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

| RESERVOIR (0068) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0207
.0001 .0206 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0067) 1.52 .11 11.75 15.24
OUTFLOW: ID= 1 (0068) 1.52 .00 18.83 1.71
PEAK  FLOW REDUCTION [Qout/Qin] (%)= 1.68
TIME SHIFT OF PEAK FLOW (min)=425.00
MAXIMUM STORAGE USED (ha.m.)=.0209
| ADD HYD (0071) |
| + 2 = AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0069): 1.80 .114 11.75 14.61
+ ID2= 2 (0068): 1.52 .002 18.83 1.71
ID = 3 (0071): 3.32 .114 11.75 8.70

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0070) |



| IN= 2---> oUT= 1 |

| oT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0708
.0001 .0707 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0071) 3.32 .11 11.75 8.70
OUTFLOW: ID= 1 (0070) 3.32 .00 24.25 .04
PEAK  FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=750.00
MAXIMUM STORAGE USED (ha.m.)= .0287
| ROUTE CHN (0073) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.6) -———-- >
Distance Elevation Manning
.00 421.26 .0300
1.10 420.66 .0300 / .0300 Main channel
2.00 420.66 .0300 / .0300 Main channel
3.10 421.26 .0300
<———mmmm TRAVEL TIME TABLE ---—-————----------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03  420.69 .560E+01 .0 .05 59.24
.06 420.72 .119E+02 .0 .09 35.98
.09 420.75 .188E+02 .0 .12 26.61
.13 420.79 .265E+02 .0 .14 21.37
.16 420.82 .348E+02 .0 .17 17.97
.19 420.85 .437E+02 .0 .20 15.58
.22 420.88 .534E+02 .1 .22 13.79
.25 420.91 .637E+02 .1 .25 12.40
.28 420.94 .748E+02 .1 .27 11.29
.32 420.98 .864E+02 .1 .30 10.38
.35 421.01 .988E+02 .2 .32 9.61
.38 421.04 .112E+03 .2 .34 8.96
.41 421.07 .126E+03 .2 .37 8.41
.44 421.10 .140E+03 .3 .39 7.92
.47 421.13 .155E+03 .3 .41 7.50
.51 421.17 .171E+03 .4 .43 7.12
.54 421.20 .187E+03 .5 .45 6.78
.57 421.23 .204E+03 .5 .48 6.48
.60 421.26 .222E+03 .6 .50 6.21
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (Chrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0070) 3.32 .00 24.25 .04 .00 .05
OUTFLOW: ID= 1 (0073) 3.32 .00 24.17 .04 .00 .05
| ADD HYD  (0074) |
| + 2 = AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0066): 21.05 .504 11.83 12.29
+ ID2= 2 (0073): 3.32 .000 24.17 .04
ID = 3 (0074): 24.37 .504 11.83 10.62

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |

| NASHYD (0072) | Area (ha)= 24.19 curve Number (CN)= 60.0
|ID= 1 DT= 5.0 min | Ia (mm)= 8.62 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .37

unit Hyd Qpeak (cms)=  2.505

PEAK FLOW (cms)= .679 (1)
TIME TO PEAK (hrs)= 12.167
RUNOFF VOLUME (mm)= 16.630
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .235

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



| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0074): 24.37 .504 11.83 10.62

+ ID2= 2 (0072): 24.19 .679 12.17 16.63

ID = 3 (0075): 48.56 .918 11.92 13.61

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |
| NASHYD (0076) | Area (ha)= 127.28 Ccurve Number (CN)= 59.9
|ID= 1 DT= 5.0 min | Ia (mm)= 8.29 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .79

unit Hyd Qpeak (cms)= 6.192

PEAK FLOW (cms)= 2.119 (i)

TIME TO PEAK (hrs)= 12.667

RUNOFF VOLUME (mm)= 16.766

TOTAL RAINFALL (mm)= 70.710

RUNOFF COEFFICIENT = .237

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0077) | Area (ha)= 17.28 curve Number (CN)= 58.3
|ID= 1 DT= 5.0 min | Ia (mm)= 9.24 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .57

unit Hyd Qpeak (cms)= 1.154

PEAK FLOW (cms)= .333 (i)
TIME TO PEAK Chrs)= 12.417
RUNOFF VOLUME (mm)= 15.545
TOTAL RAINFALL (mm)= 70.710
RUNOFF COEFFICIENT = .220

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

| cALIB |
| NASHYD (0082) | Area (ha)= .24 curve Number (CN)= 77.6
|ID= 1 DT= 5.0 min | Ia (mm)= 3.49 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

unit Hyd Qpeak (cms)= .081

PEAK FLOW (cms)= .027 (i)

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 31.589
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = . 447

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

| cALIB |

| NASHYD (0078) | Area (ha)= 2.66 Ccurve Number (CN)= 59.8
|ID= 1 DT= 5.0 min | Ia (mm)= 8.55 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .07

unit Hyd Qpeak (cms)=  1.418

PEAK FLOW (cms)= .171 (6)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 15.233
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .215

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

| RESERVOIR (0079) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0608

.0001 .0607 | .0000 .0000

AREA QPEAK TPEAK R.V.
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(ha) (cms) (hrs) (mm)

INFLOW : ID= 2 (0078) 2.66 .17 11.75 15.23

OUTFLOW: ID= 1 (0079) 2.66 .00 24.17 .09
PEAK FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=745.00
MAXIMUM STORAGE USED (ha.m.)=.0403

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0082): .24 .027 11.83 31.59

+ ID2= 2 (0079): 2.66 .000 24.17 .09

ID = 3 (0083): 2.90 .027 11.83 2.67

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

CALIB |
NASHYD (0080) | Area

|
| (ha)= 14.63 curve Number (CN)= 58.0
|ID= 1 DT= 5.0 min | Ia (mm)= 9.37 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .57

unit Hyd Qpeak (cms)= .977

PEAK FLOW (cms)= .278 (i)

TIME TO PEAK (hrs)= 12.417
RUNOFF VOLUME (mm)=15.359
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .217

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

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0083): 2.90 .027 11.83 2.67

+ ID2= 2 (0080): 14.63 .278 12.42 15.36

ID = 3 (0081): 17.52 .282 12.42 13.26

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| cALIB |

| NASHYD (0084) | Area (ha)= 7.71 curve Number (CN)= 62.5
|ID= 1 DT= 5.0 min | Ia (mm)= 9.14 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .29

(
unit Hyd Qpeak (cms)= 1.012

PEAK FLOW (cms)= .268 (i)
TIME TO PEAK (hrs)= 12.000
RUNOFF VOLUME (mm)= 17.682
TOTAL RAINFALL  (mm)= 70.710
.250

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

CALIB |
NASHYD (0085) | Area

|
| (ha)= .91 Ccurve Number (CN)= 64.9
|ID= 1 DT= 5.0 min | Ia (mm)= 8.53 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

unit Hyd Qpeak (cms)= .313

PEAK FLOW (cms)= .060 (i)

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 19.014
TOTAL RAINFALL  (mm)= 70.710
RUNOFF COEFFICIENT = .269

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

| cALIB |
| NASHYD (0086) | Area (ha)= 19.15 curve Number (CN)= 71.3
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|ID= 1 DT= 5.0 min | Ia (mm)= 5.81 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 24

Unit Hyd Qpeak (cms)=  2.995
PEAK FLOW (cms)= 1.097 (i)
TIME TO PEAK Chrs)= 12.000

RUNOFF VOLUME (mm)=25.156
TOTAL RAINFALL (mm)=70.710

SIMULATION NUMBER: 3

| CHICAGO STORM | IDF curve parameters: A=1231.993
| Ptotal= 81.99 mm | B= 7.975
———————————————————— C= .809
used in:  INTENSITY = A / (t + B)AC
puration of storm = 24.00 hrs
Storm time step = 5.00 min
Time to peak ratio = .49
The CORRELATION coefficient is = .9995
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 155.00 154.92
10 115.00 119.01
15 99.00 97.58
30 70.00 64.98
60 40.00 40.57
120 24.00 24.32
360 9.70 10.35
720 5.90 5.96
1440 3.60 3.42
TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
.08 .67 6.08 1.22 12.08 17.98 18.08 1.16
.17 .67 6.17 1.24 12.17 14.30 18.17 1.15
25 .68 6.25 1.26 12.25 11.89 18.25 1.14
33 .68 6.33 1.27 12.33 10.18 18.33 1.12
42 .69 6.42 1.29 12.42 8.91 18.42 1.11
50 .69 6.50 1.31 | 12.50 7.93 18.50 1.10
58 .69 6.58 1.32 12.58 7.16 | 18.58 1.09
.67 .70 6.67 1.34 12.67 6.53 18.67 1.08
.75 .70 6.75 1.36 12.75 6.00 18.75 1.07
.83 .71 6.83 1.38 12.83 5.56 | 18.83 1.06
.92 .71 6.92 1.40 12.92 5.19 18.92 1.05
1.00 .72 7.00 1.42 13.00 4.86 19.00 1.04
1.08 .72 7.08 1.44 13.08 4.58 19.08 1.03
1.17 .73 7.17 1.47 13.17 4.32 19.17 1.02
1.25 .73 7.25 1.49 13.25 4.10 19.25 1.01
1.33 .74 7.33 1.51 | 13.33 3.90 | 19.33 1.00
1.42 .74 7.42 1.54 13.42 3.72 19.42 .99
1.50 .75 7.50 1.56 | 13.50 3.56 | 19.50 98
1.58 .75 7.58 1.59 | 13.58 3.41 | 19.58 97
1.67 .76 7.67 1.62 13.67 3.28 | 19.67 96
1.75 .76 7.75 1.65 13.75 3.16 19.75 95
1.83 .77 7.83 1.68 13.83 3.04 | 19.83 95
1.92 .77 7.92 1.71 13.92 2.94 19.92 94
2.00 .78 8.00 1.74 14.00 2.84 20.00 93
2.08 .78 8.08 1.78 14.08 2.75 20.08 92
2.17 .79 8.17 1.81 14.17 2.66 20.17 91
2.25 .79 8.25 1.85 14.25 2.59 20.25 91
2.33 .80 8.33 1.89 | 14.33 2.51 | 20.33 90
2.42 .81 8.42 1.93 14.42 2.44 20.42 89
2.50 .81 8.50 1.97 14.50 2.38 | 20.50 89
2.58 .82 8.58 2.02 14.58 2.32 20.58 88
2.67 .82 8.67 2.06 14.67 2.26 20.67 87
2.75 .83 8.75 2.11 14.75 2.20 20.75 86
2.83 .84 8.83 2.17 14.83 2.15 20.83 86
2.92 .84 8.92 2.22 14.92 2.10 20.92 85
3.00 .85 9.00 2.28 15.00 2.05 21.00 85
3.08 .86 9.08 2.34 | 15.08 2.01 | 21.08 84
3.17 .86 9.17 2.41 15.17 1.97 21.17 83
3.25 .87 9.25 2.48 15.25 1.93 21.25 83
3.33 .88 9.33 2.56 | 15.33 1.89 | 21.33 82
3.42 .89 9.42 2.64 15.42 1.85 21.42 81
3.50 .89 9.50 2.72 15.50 1.81 | 21.50 81
3.58 .90 9.58 2.82 15.58 1.78 | 21.58 80
3.67 .91 9.67 2.92 15.67 1.75 21.67 80




3.75 .92 9.75 3.03 15.75 1.72 21.75 79
3.83 .92 9.83 3.14 | 15.83 1.69 | 21.83 79
3.92 .93 9.92 3.27 15.92 1.66 21.92 78
4.00 .94 10.00 3.41 16.00 1.63 22.00 78
4.08 .95 10.08 3.57 16.08 1.60 | 22.08 77
4.17 .96 10.17 3.74 16.17 1.58 22.17 77
4.25 .97 10.25 3.93 16.25 1.55 22.25 76
4.33 .98 10.33 4.14 16.33 1.53 22.33 76
4.42 .99 10.42 4.38 16.42 1.50 22 .42 75
4.50 1.00 | 10.50 4.65 16.50 1.48 | 22.50 75
4.58 1.01 10.58 4.96 16.58 1.46 22.58 74
4.67 1.01 10.67 5.32 16.67 1.44 22.67 74
4.75 1.03 10.75 5.75 16.75 1.42 22.75 73
4.83 1.04 10.83 6.24 16.83 1.40 22.83 73
4.92 1.05 10.92 6.85 16.92 1.38 22.92 72
5.00 1.06 11.00 7.59 17.00 1.36 23.00 72
5.08 1.07 11.08 8.52 17.08 1.34 23.08 71
5.17 1.08 11.17 9.74 17.17 1.32 23.17 71
5.25 1.09 11.25 11.37 17.25 1.31 23.25 71
5.33 1.10 11.33 13.69 17.33 1.29 23.33 70
5.42 1.11 11.42 17.22 17.42 1.28 23.42 70
5.50 1.13 11.50 23.19 17.50 1.26 23.50 69
5.58 1.14 11.58 35.13 17.58 1.24 23.58 69
5.67 1.15 11.67 68.35 17.67 1.23 23.67 68
5.75 1.17 11.75 154.92 17.75 1.21 23.75 68
5.83 1.18 | 11.83 69.45 17.83 1.20 | 23.83 68
5.92 1.20 11.92 36.35 17.92 1.19 23.92 67
6.00 1.21 12.00 24.14 18.00 1.17 24.00 67

| cALIB |

| NASHYD (0021) | Area (ha)= 8.81 curve Number (CN)= 68.3

|ID= 1 DT= 5.0 min | Ia (mm)= 6.50 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= 1.36

Unit Hyd Qpeak (cms)= .248
PEAK FLOW (cms)= .177 (1)

TIME TO PEAK (hrs)= 13.250
RUNOFF VOLUME (mm)= 29.453
TOTAL RAINFALL  (mm)= 81.991
RUNOFF COEFFICIENT = .359

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

| cALIB |
| NASHYD (0027) | Area (ha)= .68 curve Number (CN)= 72.2
|ID= 1 DT= 2.0 min | Ia (mm)= 4.91 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= .06

NOTE: RAINFALL WAS TRANSFORMED TO 2.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
033 .67 | 6.033 1.22 [12.033 17.98 | 18.03 1.16
067 67 6.067 1.22 |12.067 17.98 18.07 1.16
100 67 6.100 1.23 |12.100 16.13 18.10 1.15
133 67 6.133 1.24 |12.133 14.30 18.13 1.15
167 67 6.167 1.24 |12.167 14.30 18.17 1.15
200 68 6.200 1.26 [12.200 11.89 18.20 1.14
233 68 6.233 1.26 |12.233 11.89 18.23 1.14
267 68 6.267 1.26 |12.267 11.03 18.27 1.13
300 68 | 6.300 1.27 |12.300 10.18 | 18.30 1.12
333 68 | 6.333 1.27 [12.333 10.18 | 18.33 1.12
367 69 6.367 1.29 |12.367 8.91 18.37 1.11
400 69 6.400 1.29 |12.400 8.91 18.40 1.11
433 69 6.433 1.30 |12.433 8.42 18.43 1.11
467 69 6.467 1.31 |12.467 7.93 18.47 1.10
500 69 | 6.500 1.31 [12.500 7.93 18.50 1.10
533 69 | 6.533 1.32 [12.533 7.16 | 18.53 1.09
567 69 6.567 1.32 |12.567 7.16 18.57 1.09
600 70 | 6.600 1.33 |12.600 6.84 | 18.60 1.08
633 70 | 6.633 1.34 [12.633 6.53 18.63 1.08
667 70 | 6.667 1.34 |12.667 6.53 18.67 1.08
700 70 | 6.700 1.36 [12.700 6.00 | 18.70 1.07
733 70 | 6.733 1.36 [12.733 6.00 | 18.73 1.07
767 71 6.767 1.37 |12.767 5.78 18.77 1.06
800 71 | 6.800 1.38 [12.800 5.56 | 18.80 1.06
833 71 | 6.833 1.38 [12.833 5.56 | 18.83 1.06
867 71 6.867 1.40 |12.867 5.19 18.87 1.05
900 71 | 6.900 1.40 [12.900 5.19 | 18.90 1.05
933 71 | 6.933 1.41 [12.933 5.02 18.93 1.04
967 72 6.967 1.42 |12.967 4.86 18.97 1.04
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3.967 .94 9.967 3.41 |15.967 1.63 21.97 78
4.000 94 |10.000 3.41 |16.000 1.63 22.00 78
4.033 95 [10.033 3.57 [16.033 1.60 | 22.03 77
4.067 95 |10.067 3.57 |16.067 1.60 22.07 77
4.100 95 |10.100 3.65 |16.100 1.59 | 22.10 77
4.133 96 |10.133 3.74 |16.133 1.58 22.13 77
4.167 96 |10.167 3.74 |16.167 1.58 22.17 77
4.200 97 [10.200 3.93 |16.200 1.55 22.20 76
4.233 97 [10.233 3.93 |16.233 1.55 22.23 76
4.267 97 |10.267 4.04 |16.267 1.54 22.27 76
4.300 98 [10.300 4.14 |16.300 1.53 22.30 76
4.333 98 [10.333 4.14 |16.333 1.53 22.33 76
4.367 99 |10.367 4.38 |16.367 1.50 22 .37 75
4.400 99 [10.400 4.38 116.400 1.50 22.40 75
4.433 99 [10.433 4.52 116.433 1.49 22.43 75
4.467 1.00 |10.467 4.65 |16.467 1.48 22 .47 75
4.500 1.00 [10.500 4.65 |16.500 1.48 | 22.50 75
4.533 1.01 [10.533 4.96 |16.533 1.46 | 22.53 74
4.567 1.01 |10.567 4.96 |16.567 1.46 22.57 74
4.600 1.01 |10.600 5.14 ]16.600 1.45 22.60 74
4.633 1.01 [10.633 5.32 |16.633 1.44 | 22.63 74
4.667 1.01 |10.667 5.32 |16.667 1.44 22.67 74
4.700 1.03 |10.700 5.75 ]116.700 1.42 22.70 73
4.733 1.03 |10.733 5.75 |16.733 1.42 22.73 73
4.767 1.03 |10.767 6.00 |16.767 1.41 22.77 73
4.800 1.04 [10.800 6.24 [16.800 1.40 | 22.80 73
4.833 1.04 [10.833 6.25 [16.833 1.40 | 22.83 73
4.867 1.05 [10.867 6.85 |16.867 1.38 | 22.87 72
4.900 1.05 [10.900 6.85 |16.900 1.38 | 22.90 72
4.933 1.05 [10.933 7.22 |16.933 1.37 | 22.93 72
4.967 1.06 [10.967 7.59 |16.967 1.36 22.97 72
5.000 1.06 [11.000 7.59 [17.000 1.36 | 23.00 72
5.033 1.07 [11.033 8.52 [17.033 1.34 | 23.03 71
5.067 1.07 |11.067 8.52 |17.067 1.34 23.07 71
5.100 1.07 |11.100 9.13 |17.100 1.33 23.10 71
5.133 1.08 |11.133 9.74 |17.133 1.32 23.13 71
5.167 1.08 |11.167 9.74 |17.167 1.32 23.17 71
5.200 1.09 [11.200 11.37 [17.200 1.31 23.20 71
5.233 1.09 |11.233 11.37 [17.233 1.31 23.23 71
5.267 1.10 |11.267 12.53 [17.267 1.30 23.27 70
5.300 1.10 [11.300 13.69 |17.300 1.29 | 23.30 70
5.333 1.10 [11.333 13.69 [17.333 1.29 | 23.33 70
5.367 1.11 |11.367 17.22 |17.367 1.28 23.37 70
5.400 1.11 [11.400 17.22 |17.400 1.28 23.40 70
5.433 1.12 |11.433 20.21 [17.433 1.27 23.43 69
5.467 1.13 |11.467 23.19 |17.467 1.26 23.47 69
5.500 1.13 [11.500 23.21 |17.500 1.26 | 23.50 69
5.533 1.14 [11.533 35.13 |17.533 1.24 | 23.53 69
5.567 1.14 |11.567 35.13 |17.567 1.24 23.57 69
5.600 1.15 [11.600 51.78 |17.600 1.24 | 23.60 69
5.633 1.15 [11.633 68.35 [17.633 1.23 23.63 68
5.667 1.15 |11.667 68.46 |17.667 1.23 23.67 68
5.700 1.17 |11.700 154.92 |17.700 1.21 23.70 68
5.733 1.17 |11.733 154.92 |17.733 1.21 23.73 68
5.767 1.17 |11.767 112.07 |17.767 1.21 23.77 68
5.800 1.18 [11.800 69.45 |17.800 1.20 | 23.80 68
5.833 1.18 [11.833 69.40 [17.833 1.20 | 23.83 68
5.867 1.20 |11.867 36.35 |17.867 1.19 23.87 67
5.900 1.20 [11.900 36.35 |17.900 1.19 | 23.90 67
5.933 1.20 [11.933 30.23 [17.933 1.18 | 23.93 67
5.967 1.21 |11.967 24.14 [17.967 1.17 23.97 67
6.000 1.21 |12.000 24.13 [18.000 1.17 24.00 67
Unit Hyd Qpeak (cms)= .466
PEAK FLOW (cms)= .106 ()
TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 33.683
TOTAL RAINFALL (mm)=81.990
RUNOFF COEFFICIENT = .411
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0024) | Area (ha)= 5.03 Ccurve Number (CN)= 72.5
|ID= 1 DT= 2.0 min | Ia (mm)= 4.75 # of Linear Res.(N)= 3.00

———————————————————— U.H. TpChrs)= .08

Unit Hyd Qpeak (cms)=  2.433

PEAK FLOW (cms)= .703 (i)

TIME TO PEAK Chrs)= 11.800

RUNOFF VOLUME (mm)= 24.837

TOTAL RAINFALL (mm)= 81.990

RUNOFF COEFFICIENT = .303

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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CALIB |
NASHYD (0022) | Area

|

| (ha)= 3.01 Ccurve Number (CN)= 71.6
|ID= 1 DT= 2.0 min | Ia (mm)= 5.22 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

unit Hyd Qpeak (cms)= 2.069

PEAK FLOW (cms)= .461 (4)
TIME TO PEAK (hrs)= 11.767
RUNOFF VOLUME (mm)= 23.720
TOTAL RAINFALL  (mm)= 81.990
RUNOFF COEFFICIENT = .289

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

| RESERVOIR (0023) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .2156
.0001 L1117 | 20.0000 .2166
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0022) 3.01 .46 11.77 23.72
OUTFLOW: ID= 1 (0023) 3.01 .00 13.60 .01
PEAK  FLOW REDUCTION [Qout/Qin](%)= .01
TIME SHIFT OF PEAK FLOW (min)=110.00
MAXIMUM STORAGE USED (ha.m.)= .0713
| ADD HYD  (0026) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0024): 5.03 .703 11.80 24 .84
+ ID2= 2 (0023): 3.01 .000 13.60 .01
ID = 3 (0026): 8.04 .703 11.80 15.55

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0025) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0003 L2171
.0001 .0498 | 20.0000 .2181
.0002 .1676 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0026) 8.04 .70 11.80 15.55
OUTFLOW: ID= 1 (0025) 8.04 .00 13.70 .02
PEAK FLOW REDUCTION [Qout/Qin] (%)= .02
TIME SHIFT OF PEAK FLOW (min)=114.00
MAXIMUM STORAGE USED (ha.m.)=.1249
| ADD HYD (0028) |
| + = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) Chrs) (mm)
ID1= 1 (0027): .68 .106 11.77 33.68
+ ID2= 2 (0025): 8.04 .000 13.70 .02
ID = 3 (0028): 8.72 .106 11.77 2.63

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0029) |
I IN= 2---> OUT= 1 |

DT= 2.0 min | OUTFLOW STORAGE | OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
0000 .0000 | .0002 .0898

0001 .0455 | 20.0000 .0908
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INFLOW : ID= 2 (0028)
OUTFLOW: ID= 1 (0029)

CALIB
NASHYD (0032
ID= 1 DT= 5.0 mi

(ha) (cms) (hrs) (mm)
8.72 .11 11.77 2.63
8.72 .00 24.17 .02
PEAK  FLOW REDUCTION [Qout/Qin](%)= .05
TIME SHIFT OF PEAK FLOW (min)=744.00
MAXIMUM STORAGE USED (ha.m.)= .0228
|
) | Area (ha)= 6.71 curve Number (CN)= 64.
n | Ia (mm)= 8.68 # of Linear Res.(N)= 3.0
-—- U.H. TpChrs)= .32

AREA QPEAK TPEAK R.V

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

VIVTVVTVTVTVTA R R RADRDARDARDWWWWWWWWWWWWRNNNNNNNNNNNN R R R R R R e

RPRRRRERRRRRRRR

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME
hrs mm/hr hrs mm/hr hrs
6.083 1.22 |12.083 17.98 18.08
6.167 1.24 |12.167 14.30 18.17
6.250 1.26 [12.250 11.89 18.25
6.333 1.27 [12.333 10.18 | 18.33
6.417 1.29 |12.417 8.91 18.42
6.500 1.31 [12.500 7.93 18.50
6.583 1.32 [12.583 7.16 | 18.58
6.667 1.34 |12.667 6.53 18.67
6.750 1.36 [12.750 6.00 | 18.75
6.833 1.38 [12.833 5.56 | 18.83
6.917 1.40 |12.917 5.19 18.92
7.000 1.42 |13.000 4.86 | 19.00
7.083 1.44 |13.083 4.58 | 19.08
7.167 1.47 |13.167 4.32 19.17
7.250 1.49 |13.250 4.10 19.25
7.333 1.51 [13.333 3.90 | 19.33
7.417 1.54 |13.417 3.72 19.42
7.500 1.56 [13.500 3.56 | 19.50
7.583 1.59 [13.583 3.41 | 19.58
7.667 1.62 |13.667 3.28 19.67
7.750 1.65 [13.750 3.16 19.75
7.833 1.68 [13.833 3.04 | 19.83
7.917 1.71 |13.917 2.94 19.92
8.000 1.74 |14.000 2.84 20.00
8.083 1.78 [14.083 2.75 20.08
8.167 1.81 |14.167 2.66 20.17
8.250 1.85 |14.250 2.59 20.25
8.333 1.89 [14.333 2.51 | 20.33
8.417 1.93 |14.417 2.44 20.42
8.500 1.97 |14.500 2.38 | 20.50
8.583 2.02 [14.583 2.32 20.58
8.667 2.06 |14.667 2.26 20.67
8.750 2.11 |14.750 2.20 20.75
8.833 2.17 |14.833 2.15 20.83
8.917 2.22 |14.917 2.10 20.92
9.000 2.28 [15.000 2.05 21.00
9.083 2.34 [15.083 2.01 | 21.08
9.167 2.41 |15.167 1.97 21.17
9.250 2.48 |15.250 1.93 21.25
9.333 2.56 [15.333 1.89 | 21.33
9.417 2.64 |15.417 1.85 21.42
9.500 2.72 |15.500 1.81 21.50
9.583 2.82 [15.583 1.78 | 21.58
9.667 2.92 |15.667 1.75 21.67
9.750 3.03 |15.750 1.72 21.75
9.833 3.14 [15.833 1.69 | 21.83
9.917 3.27 |15.917 1.66 21.92
10.000 3.41 |16.000 1.63 22.00
10.083 3.57 [16.083 1.60 | 22.08
10.167 3.74 |16.167 1.58 22.17
10.250 3.93 |16.250 1.55 22.25
10.333 4.14 |16.333 1.53 22.33
10.417 4.38 |16.417 1.50 22.42
10.500 4.65 |16.500 1.48 | 22.50
10.583 4.96 |16.583 1.46 | 22.58
10.667 5.32 |16.667 1.44 22.67
10.750 5.75 116.750 1.42 22.75
10.833 6.24 |16.833 1.40 | 22.83
10.917 6.85 [16.917 1.38 22.92
11.000 7.59 [17.000 1.36 | 23.00
11.083 8.52 [17.083 1.34 | 23.08
11.167 9.74 |17.167 1.32 23.17
11.250 11.37 [17.250 1.31 23.25
11.333 13.69 [17.333 1.29 | 23.33
11.417 17.22 |17.417 1.28 23.42
11.500 23.19 [17.500 1.26 23.50
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5.583 1.14 |11.583 35.13 |17.583 1.24 | 23.58 69
5.667 1.15 [11.667 68.35 |17.667 1.23 | 23.67 68
5.750 1.17 [11.750 154.91 [17.750 1.21 | 23.75 68
5.833 1.18 [11.833 69.46 [17.833 1.20 | 23.83 68
5.917 1.20 [11.917 36.35 |17.917 1.19 | 23.92 67
6.000 1.21 [12.000 24.14 [18.000 1.17 | 24.00 00
unit Hyd Qpeak (cms)= .800
PEAK FLOW (cms)= L322 (i)
TIME TO PEAK (hrs)= 12.083
RUNOFF VOLUME (mm)= 25.036
TOTAL RAINFALL (mm)= 81.935
RUNOFF COEFFICIENT = .306
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0030) | Area (ha)= 5.57 curve Number (CN)= 69.8
|ID= 1 DT= 5.0 min | Ia (mm)= 6.12 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06

unit Hyd Qpeak (cms)= 3.828

PEAK FLOW (cms)= .
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 25.427
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .310

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

I ROUTE CHN (0031) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.2) -———-- >
Distance Elevation Manning
.00 386.25 .0300
37.50 385.75 .0300 / .0300 Main cChannel
47.50 385.75 .0300 / .0300 Main channel
85.00 386.25 .0300
<————mm TRAVEL TIME TABLE ---—————--"-"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03 385.78 .150E+03 .1 .33 23.91
.05 385.80 .350E+03 .3 .47 16.85
.08 385.83 .599E+03 .7 .56 14.12
.11 385.86 .898E+03 1.2 .63 12.62
.13 385.88 .125E+04 1.8 .68 11.65
.16 385.91 .164E+04 2.5 .73 10.95
.18 385.93 .209E+04 3.3 .76 10.42
.21 385.96 .259E+04 4.3 .80 9.99
.24 385.99 .313E+04 5.4 .82 9.64
.26 386.01 .373E+04 6.7 .85 9.33
.29 386.04 .438E+04 8.0 .88 9.07
.32 386.07 .507E+04 9.6 .90 8.83
.34 386.09 .582E+04 11.2 .92 8.62
.37 386.12 .661E+04 13.1 .94 8.43
.39 386.14 .745E+04 15.1 .96 8.25
.42 386.17 .835E+04 17.2 .98 8.08
.45 386.20 .929E+04 19.5 1.00 7.93
.47 386.22 .103E+05 22.0 1.02 7.79
.50 386.25 .113E+05 24.7 1.04 7.65
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0030) 5.57 .72 11.75 25.43 .08 .56
OUTFLOW: ID= 1 (0031) 5.57 .32 11.92 25.41 .05 .45

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
IDl= 1 (0032): 6.71 .322 12.08 25.04

+ ID2= 2 (0031): 5.57 .323 11.92 25.41

ID = 3 (0033): 12.27 .598 11.92 25.20

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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CALIB |
NASHYD (0036) | Area

|
| (ha)= 2.08 Ccurve Number (CN)= 67.6
|ID= 1 DT= 5.0 min | Ia (mm)= 7.71 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

unit Hyd Qpeak (cms)= .938

PEAK FLOW (cms)= .219 (9)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 26.826
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .327

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

| cALIB |
| NASHYD (0034) | Area (ha)= 2.15 curve Number (CN)= 71.9
|ID= 1 DT= 5.0 min | Ia (mm)= 5.03 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .10

unit Hyd Qpeak (cms)= .795

PEAK FLOW (cms)= .258 (i)

TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 32.829
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .401

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

I ROUTE CHN (0035) |

IN= 2---> OUT= 1 | Routing time step (min)'= 5.00
<—=—==-- DATA FOR SECTION ( 1.3) -———-- >
Distance Elevation Manning
.00 388.25 .0300
30.00 387.75 .0300 / .0300 Main cChannel
40.00 387.75 .0300 / .0300 Main channel
70.00 388.25 .0300
<————mm TRAVEL TIME TABLE ---—————--"-"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.03 387.78 .327E+02 .1 .41 4.35
.05 387.80 .744E+02 .4 .59 3.03
.08 387.83 .125E+03 .8 .71 2.52
.11 387.86 .185E+03 1.4 .80 2.25
.13 387.88 .253E+03 2.0 .87 2.07
.16 387.91 .330E+03 2.8 .92 1.95
.18 387.93 .417E+03 3.7 .97 1.85
.21 387.96 .512E+03 4.8 1.01 1.78
.24 387.99 .616E+03 6.0 1.04 1.72
.26 388.01 .729E+03 7.3 1.07 1.67
.29 388.04 .851E+03 8.7 1.10 1.63
.32 388.07 .982E+03 10.3 1.13 1.59
.34 388.09 .112E+04 12.0 1.15 1.56
.37 388.12 .127E+04 13.9 1.17 1.53
.39 388.14 .143E+04 15.9 1.19 1.50
.42 388.17 .160E+04 18.0 1.21 1.48
.45 388.20 .177E+04 20.3 1.23 1.45
.47 388.22 .196E+04 22.8 1.25 1.43
.50 388.25 .215E+04 25.4 1.27 1.41
<---- hydrograph ---->  <-pipe / channel->
AREA QPEAK TPEAK R.V. MAX DEPTH MAX VEL
(ha) (cms)  (hrs)  (mm) (m) (m/s)
INFLOW : ID= 2 (0034) 2.15 .26 11.83 32.83 .04 .48
OUTFLOW: ID= 1 (0035) 2.15 .23 11.83 32.83 .04 .46

| AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0036): 2.08 .219 11.75 26.83

+ ID2= 2 (0035): 2.15 .231 11.83 32.83

ID = 3 (0037): 4.23 .438 11.83 29.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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CALIB |
NASHYD (0039) | Area

|

| (ha)= 35.03 Ccurve Number (CN)= 65.5
|ID= 1 DT= 5.0 min | Ia (mm)= 7.17 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= 1.16

unit Hyd Qpeak (cms)= 1.152

PEAK FLOW (cms)= .
TIME TO PEAK (hrs)= 13.083
RUNOFF VOLUME (mm)= 26.788
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .327

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

| cALIB |
| NASHYD (0040) | Area (ha)= 3.95 curve Number (CN)= 54.0
|ID= 1 DT= 5.0 min | Ia (mm)= 10.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .40

unit Hyd Qpeak (cms)= .375

PEAK FLOW (cms)= .114 (6)

TIME TO PEAK (hrs)= 12.167
RUNOFF VOLUME (mm)= 17.946
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .219

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

| RESERVOIR (0041) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1655
.0001 .0976 | 20.0000 .1665
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0040) 3.95 .11 12.17 17.95
OUTFLOW: ID= 1 (0041) 3.95 .00 25.33 .08
PEAK FLOW REDUCTION [Qout/Qin] (%)= .06
TIME SHIFT OF PEAK FLOW (min)=790.00
MAXIMUM STORAGE USED (ha.m.)= .0706
| cALIB |
| NASHYD (0044) | Area (ha)= .87 curve Number (CN)= 64.6
|ID= 1 DT= 3.0 min | Ia (mm)= 6.68 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .06

NOTE: RAINFALL WAS TRANSFORMED TO 3.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
050 67 | 6.050 1.22 [12.050 17.98 | 18.05 1.16
100 67 6.100 1.23 |12.100 16.75 18.10 1.16
150 67 6.150 1.24 |12.150 14.30 18.15 1.15
200 68 6.200 1.25 |12.200 12.69 18.20 1.14
250 68 6.250 1.26 [12.250 11.88 18.25 1.14
300 68 | 6.300 1.27 |12.300 10.18 | 18.30 1.12
350 68 | 6.350 1.28 |12.350 9.75 18.35 1.12
400 69 6.400 1.29 |12.400 8.91 18.40 1.11
450 69 6.450 1.30 |12.450 8.26 18.45 1.10
500 69 | 6.500 1.31 |12.500 7.93 18.50 1.10
550 69 | 6.550 1.32 |12.550 7.16 | 18.55 1.09
600 70 | 6.600 1.33 |12.600 6.95 18.60 1.09
650 70 | 6.650 1.34 |12.650 6.53 18.65 1.08
700 70 6.700 1.36 [12.700 6.18 18.70 1.07
750 70 6.750 1.36 [12.750 6.00 18.75 1.07
800 71 | 6.800 1.38 |12.800 5.56 | 18.80 1.06
850 71 | 6.850 1.39 |12.850 5.44 | 18.85 1.05
900 71 | 6.900 1.40 [12.900 5.19 | 18.90 1.05
.950 72 6.950 1.42 |12.950 4.97 18.95 1.04

1.000 72 7.000 1.42 |13.000 4.86 19.00 1.04
1.050 72 7.050 1.44 |13.050 4.58 | 19.05 1.03
1.100 72 7.100 1.45 |13.100 4.49 19.10 1.02
1.150 73 7.150 1.47 |13.150 4.32 19.15 1.02
1.200 73 7.200 1.48 |13.200 4.18 19.20 1.01
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5.700 1.16 [11.700 126.11 |17.700 1.22 | 23.70 68
5.750 1.17 [11.750 154.87 [17.750 1.21 | 23.75 68
5.800 1.18 [11.800 69.45 |17.800 1.20 | 23.80 68
5.850 1.19 [11.850 58.40 |17.850 1.20 | 23.85 68
5.900 1.20 [11.900 36.35 |17.900 1.19 | 23.90 67
5.950 1.20 [11.950 28.21 |17.950 1.18 | 23.95 67
6.000 1.21 [12.000 24.14 [18.000 1.17 | 24.00 67
unit Hyd Qpeak (cms)= .596
PEAK FLOW (cms)= .104 ()
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 25.555
TOTAL RAINFALL (mm)= 81.990
RUNOFF COEFFICIENT = .312
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0042) | Area (ha)= .56 Ccurve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= .06
unit Hyd Qpeak (cms)= .382
PEAK FLOW (cms)= .081 (i)

TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 28.843
TOTAL RAINFALL  (mm)= 81.990
RUNOFF COEFFICIENT = .352

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

| RESERVOIR (0043) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0357
.0001 .0118 | 20.0000 .0367
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0042) .56 .08 11.75 28.84
OUTFLOW: ID= 1 (0043) .56 .00 20.10 .60
PEAK FLOW REDUCTION [Qout/Qin] (%)= .14
TIME SHIFT OF PEAK FLOW (min)=501.00
MAXIMUM STORAGE USED (ha.m.)= .0157
| ADD HYD  (0045) |
| + = 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0044): .87 .104 11.75 25.55
+ ID2= 2 (0043): .56 .000 20.10 .60
ID = 3 (0045): 1.42 .104 11.75 15.81

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0046) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .1073
.0001 .0117 | 20.0000 .1083
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0045) 1.42 .10 11.75 15.81
OUTFLOW: ID= 1 (0046) 1.42 .00 24.10 .34
PEAK FLOW REDUCTION [Qout/Qin] (%)= 11
TIME SHIFT OF PEAK FLOW (min)=741.00
MAXIMUM STORAGE USED (ha.m.)= .0220
| cALIB |
| NASHYD (0047) | Area (ha)= .48 Ccurve Number (CN)= 70.0
|ID= 1 DT= 3.0 min | Ia (mm)= 5.00 # of Linear Res.(N)= 3.00
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———————————————————— U.H. TpChrs)= .06
unit Hyd Qpeak (cms)= .331

PEAK FLOW (cms)= .070 (1)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 28.843
TOTAL RAINFALL  (mm)= 81.990
RUNOFF COEFFICIENT = .352

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

| RESERVOIR (0048) |
I IN= 2---> OUT= 1 |

DT= 3.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | .0002 .0731
.0001 .0496 | 20.0000 .0741
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0047) .48 .07 11.75 28.84
OUTFLOW: ID= 1 (0048) .48 .00 20.15 .15
PEAK FLOW REDUCTION [Qout/Qin] (%)= .04
TIME SHIFT OF PEAK FLOW (min)=504.00
MAXIMUM STORAGE USED (ha.m.)= .0138
| cALIB |
| NASHYD (0049) | Area (ha)= 2.77 curve Number (CN)= 70.7
|ID= 1 DT= 5.0 min | Ia (mm)= 5.35 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .11

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN TIME RAIN
hrs mm/hr hrs mm/hr hrs mm/hr hrs mm/hr
083 .67 6.083 1.22 |12.083 17.98 18.08 1.16
167 67 6.167 1.24 |12.167 14.30 18.17 1.15
250 68 6.250 1.26 [12.250 11.89 18.25 1.14
333 68 | 6.333 1.27 [12.333 10.18 | 18.33 1.12
417 69 6.417 1.29 |12.417 8.91 18.42 1.11
500 69 | 6.500 1.31 |12.500 7.93 18.50 1.10
583 69 | 6.583 1.32 [12.583 7.16 | 18.58 1.09
667 70 6.667 1.34 |12.667 6.53 18.67 1.08
.750 70 6.750 1.36 [12.750 6.00 18.75 1.07
.833 71 | 6.833 1.38 [12.833 5.56 | 18.83 1.06
.917 71 6.917 1.40 |12.917 5.19 18.92 1.05

1.000 72 7.000 1.42 |13.000 4.86 19.00 1.04
1.083 72 7.083 1.44 |13.083 4.58 19.08 1.03
1.167 73 7.167 1.47 |13.167 4.32 19.17 1.02
1.250 73 7.250 1.49 |13.250 4.10 19.25 1.01
1.333 74 7.333 1.51 [13.333 3.90 | 19.33 1.00
1.417 74 7.417 1.54 |13.417 3.72 19.42 .99
1.500 75 7.500 1.56 [13.500 3.56 | 19.50 98
1.583 75 7.583 1.59 [13.583 3.41 | 19.58 97
1.667 76 7.667 1.62 |13.667 3.28 | 19.67 96
1.750 76 7.750 1.65 |13.750 3.16 | 19.75 95
1.833 77 7.833 1.68 [13.833 3.04 | 19.83 95
1.917 77 7.917 1.71 |13.917 2.94 19.92 94
2.000 78 | 8.000 1.74 |14.000 2.84 | 20.00 93
2.083 78 | 8.083 1.78 [14.083 2.75 20.08 92
2.167 79 8.167 1.81 |14.167 2.66 20.17 91
2.250 79 8.250 1.85 |14.250 2.59 20.25 91
2.333 80 | 8.333 1.89 [14.333 2.51 | 20.33 90
2.417 81 8.417 1.93 |14.417 2.44 20.42 89
2.500 81 | 8.500 1.97 |14.500 2.38 | 20.50 89
2.583 82 8.583 2.02 [14.583 2.32 20.58 88
2.667 82 8.667 2.06 |14.667 2.26 20.67 87
2.750 83 8.750 2.11 |14.750 2.20 20.75 86
2.833 84 | 8.833 2.17 [14.833 2.15 20.83 86
2.917 84 8.917 2.22 |14.917 2.10 20.92 85
3.000 85 9.000 2.28 [15.000 2.05 21.00 85
3.083 86 | 9.083 2.34 [15.083 2.01 | 21.08 84
3.167 86 9.167 2.41 |15.167 1.97 21.17 83
3.250 87 9.250 2.48 |15.250 1.93 21.25 83
3.333 88 | 9.333 2.56 [15.333 1.89 | 21.33 82
3.417 89 9.417 2.64 |15.417 1.85 21.42 81
3.500 89 | 9.500 2.72 |15.500 1.81 | 21.50 81
3.583 90 | 9.583 2.82 [15.583 1.78 | 21.58 80
3.667 91 9.667 2.92 |15.667 1.75 21.67 80
3.750 92 9.750 3.03 |15.750 1.72 21.75 79
3.833 92 9.833 3.14 [15.833 1.69 | 21.83 79




3.917 .93 9.917 3.27 |15.917 1.66 21.92 78
4.000 94 |10.000 3.41 |16.000 1.63 22.00 78
4.083 95 [10.083 3.57 [16.083 1.60 | 22.08 77
4.167 96 |10.167 3.74 |16.167 1.58 22.17 77
4.250 97 [10.250 3.93 |16.250 1.55 22.25 76
4.333 98 [10.333 4.14 |16.333 1.53 22.33 76
4.417 99 [10.417 4.38 |16.417 1.50 22.42 75
4.500 1.00 [10.500 4.65 |16.500 1.48 | 22.50 75
4.583 1.01 [10.583 4.96 |16.583 1.46 | 22.58 74
4.667 1.01 |10.667 5.32 |16.667 1.44 22.67 74
4.750 1.03 [10.750 5.75 116.750 1.42 22.75 73
4.833 1.04 [10.833 6.24 |16.833 1.40 | 22.83 73
4.917 1.05 |10.917 6.85 [16.917 1.38 22.92 72
5.000 1.06 [11.000 7.59 |[17.000 1.36 | 23.00 72
5.083 1.07 [11.083 8.52 [17.083 1.34 | 23.08 71
5.167 1.08 |11.167 9.74 |17.167 1.32 23.17 71
5.250 1.09 |11.250 11.37 [17.250 1.31 23.25 71
5.333 1.10 [11.333 13.69 [17.333 1.29 | 23.33 70
5.417 1.11 |11.417 17.22 |17.417 1.28 23.42 70
5.500 1.13 [11.500 23.19 |17.500 1.26 | 23.50 69
5.583 1.14 [11.583 35.13 |17.583 1.24 | 23.58 69
5.667 1.15 [11.667 68.35 |17.667 1.23 23.67 68
5.750 1.17 |11.750 154.91 |17.750 1.21 23.75 68
5.833 1.18 [11.833 69.46 [17.833 1.20 | 23.83 68
5.917 1.20 |11.917 36.35 |17.917 1.19 23.92 67
6.000 1.21 |12.000 24.14 [18.000 1.17 24.00 00
Unit Hyd Qpeak (cms)= .952
PEAK FLOW (cms)= .314 (1)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 31.708
TOTAL RAINFALL (mm)= 81.935
RUNOFF COEFFICIENT = .387
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| cALIB |
| NASHYD (0055) | Area (ha)= 5.19 Ccurve Number (CN)= 73.3
|ID= 1 DT= 5.0 min | Ia (mm)= 4.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(Chrs)= .11

(
unit Hyd Qpeak (cms)= 1.777

PEAK FLOW (cms)= .650 (i)
TIME TO PEAK (hrs)= 11.833
RUNOFF VOLUME (mm)= 35.011
TOTAL RAINFALL (mm)= 81.935
RUNOFF COEFFICIENT = .427

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

| cALIB |

| NASHYD (0052) | Area (ha)= 3.90 curve Number (CN)= 69.4
|ID= 1 DT= 5.0 min | Ia (mm)= 4.85 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .08

unit Hyd Qpeak (cms)=  1.935

PEAK FLOW (cms)= .488 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 29.428
TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT = .359

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

| cALIB |

| NASHYD (0050) | Area (ha)= 11.96 curve Number (CN)= 66.4
|ID= 1 DT= 5.0 min | Ia (mm)= 5.74 # of Linear Res.(N)= 3.00
———————————————————— U.H. TpChrs)= .18

unit Hyd Qpeak (cms)=  2.557

PEAK FLOW (cms)= .931 (1)
TIME TO PEAK (hrs)= 11.917
RUNOFF VOLUME (mm)=28.306
TOTAL RAINFALL  (mm)= 81.935
RUNOFF COEFFICIENT = .345

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



| RESERVOIR (0051) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .1583
.0001 .1573 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0050) 11.96 .93 11.92 28.31
OUTFLOW: ID= 1 (0051) 11.96 .82 12.25 15.15
PEAK FLOW REDUCTION [Qout/Qin] (%)= 88.17
TIME SHIFT OF PEAK FLOW (min)= 20.00
MAXIMUM STORAGE USED (ha.m.)=.2453
| ADD HYD  (0053) |
| + 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 (0052): 3.90 .488 11.75 29.43
+ ID2= 2 (0051): 11.96 .821 12.25 15.15
ID = 3 (0053): 15.86 .895 12.25 18.66

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| RESERVOIR (0054) |
I IN= 2---> OUT= 1 |

DT= 5.0 min | OUTFLOW STORAGE |  OUTFLOW STORAGE
———————————————————— (cms) (ha.m.) | (cms) (ha.m.)
.0000 .0000 | 20.0000 .0771
.0001 .0761 | .0000 .0000
AREA QPEAK TPEAK R.V.
(ha) (cms) (hrs) (mm)
INFLOW : ID= 2 (0053) 15.86 .90 12.25 18.66
OUTFLOW: ID= 1 (0054) 15.86 .59 12.33 13.86
PEAK FLOW REDUCTION [Qout/Qin] (%)= 65.67
TIME SHIFT OF PEAK FLOW (min)= 5.00
MAXIMUM STORAGE USED (ha.m.)= .2569
| ROUTE CHN (0056) |
| IN= 2---> ouT= 1 | Routing time step (min)'= 5.00
<—=—===- DATA FOR SECTION ( 1.5) --——-- >
Distance Elevation Manning
.00 425.00 .0300
.75 424 .25 .0300 / .0300 Main channel
1.75 424 .25 .0300 / .0300 Main cChannel
2.50 425.00 .0300
<————mm TRAVEL TIME TABLE ---—————---"-------—-———— >
DEPTH ELEV VOLUME FLOW RATE VELOCITY TRAV.TIME
(m) (m) (cu.m.) (cms) (m/s) (min)
.04 424 .29 .145E+02 .0 .68 8.63
.08 424 .33 .302E+02 .1 1.05 5.61
.12 424 .37 .469E+02 .2 1.33 4.42
.16 424 .41 .647E+02 .3 1.57 3.76
.20 424 .45 .837E+02 .4 1.77 3.34
.24 424 .49 .104E+03 .6 1.94 3.04
.28 424.53 .125E+03 .7 2.10 2.81
.32 424 .57 .147E+03 .9 2.23 2.64
.36 424.61 .170E+03 1.1 2.36 2.50
.39 424 .64 .195E+03 1.4 2.47 2.39
.43 424.68 .220E+03 1.6 2.57 2.30
.47 424.72 .247E+03 1.9 2.66 2.22
.51 424.76 .275E+03 2.1 2.75 2.15
.55 424 .80 .304E+03 2.4 2.83 2.09
.59 424 .84 .334E+03 2.7 2.90 2.04
.63 424 .88 .365E+03 3.