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1. INTRODUCTION

This report describes the proposed storm water drainage improvements for the Lumina II

entitlement submittal. The Lumina II project is owned by Colrich, and represents a portion of
the Otay Mesa Central Village Specific Plan (CVSP) area. The TM development proposes '
development consistent with the land use designations of the approved Specific Plan. The

overall drainage criteria for the project was identified in the technical report for the Specific

Plan, entitled Preliminary Drainage and Water Quality Summary for the Otay Mesa Central

Village Specific Plan (PTS 408329), which was prepared by Project Design Consultants and is

dated January 22, 2016. Subsequent to the development of the Specific Plan report, Project

Design Consultants prepared a Tentative Map for the Lumina Project (PTS# 555609) and the

project-level drainage study for the Lumina project is dated August 15, 2018. At the time of the

development of the Lumina TM, the Cutberto property which is now know as the “Lumina II

Project” was not owned by Colrich, but was subsequently acquired. Therefore, this subsequent

entitlement is for the Lumina Il property which eventually will be developed as port of the

overall Lumina project site plan, but a separate entitlement is required. The project is located

South of the 905 highway along Cactus Road and northwest of the Siempre Viva intersection.

See Figure 1 for a Vicinity Map.
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Figure 1: Vicinity Map

2. PROJECT BACKGROUND & RELATION TO PREVIOUS STUDIES

The project site was previously included in the drainage area evaluated in the preliminary
Lumina Drainage Study (PTS #555609) because the Lumina project surrounded the Lumina II
parcel and therefore incorporated the runon into the overall study. The Lumina II parcel was
modeled in the previous study with an ultimate condition runoff coefficient for a multi-unit
housing site. Therefore, project-level drainage analysis was already evaluated in the previous
report. This Lumina Il report, as a supplement document to the approved Lumina Drainage

Study, shows that this Lumina II project is in compliance with the drainage criteria.

3. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

2
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The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

3.1  Existing Drainage Patterns

The site currently has a single family home and a wood shed on the western edge of the project.
The rest of the site consists of dirt, shrubs, and trees. Topography within the project site is
characterized by mostly gently sloping areas. There are currently minimal drainage
improvements within the project boundary. The site drains to the south across the property
boundary into the Lumina property, which is also owned by Colrich. From an overall perspective
, the site drains to the south to a steep finger canyon (Wruck Creek) located to the west of the
existing Cactus Road/Siempre Viva Road intersection. Two of the finger canyons drain to sump
areas that are collected and drained to the west and discharged downstream within the canyon via

an existing RCP storm drain per City Drawing 23871-21-D.
3.2  Proposed Drainage Improvements

The proposed drainage patterns and drainage improvements have been designed to mimic
existing drainage patterns. All proposed drainage improvements from the Lumina II project can
be found within the Lumina Drainage Study (PTS#555609) and will be further refined during
final engineering. Because the ultimate condition for the Lumina IT project was aiready evaluated
in the Lumina Drainage Study, no further calculations are required. The drainage improvements
for the proposed Lumina II project will drain into the storm drain improvements for the Lumina

project, and the drainage will be detained in the proposed Lumina South Basin.

4, HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS

The hydrologic analysis was performed for the overall Lumina site (which included Lumina II)
and can be found in the approved Lumina Drainage Study (PTS#555609), which is included in
this submittal for reference. This Lumina II report does not include additional hydrologic
analysis because the project site is the same land use as assumed in the previous study (multi-unit

housing).

3
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5. CONCLUSION

The proposed project development complies with detention criteria outlined in previous studies,
and therefore, should not adversely affect downstream drainage conditions. The storm drain
infrastructure in the Lumina Drainage Study (PTS#555609) will be adequate to convey the
design flows and will be addressed regionally for both the Lumina and Lumina Il projects. The
storm drain detention facilities are designed as combined facilities for hydromodification and

water quality purposes in addition to peak flow detention.

4
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APPENDIX 1

Drainage Exhibit
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APPENDIX 2

Lumina Drainage Study (For Reference Only)
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1. INTRODUCTION

This report describes the existing and proposed storm water drainage improvements for the
Lumina Tentative Map (TM) submittal. The Lumina project is owned by Colrich, and represents
a portion of the Otay Mesa Central Village Specific Plan (CVSP) area. The TM development
proposes development consistent with the land use designations of the recently approved
Specific Plan. The overall drainage criteria for the project was identified in the technical report
for the Specific Plan, entitled Preliminary Drainage and Water Quality Summary for the Otay
Mesa Central Village Specific Plan (PTS 408329), which was prepared by Project Design
Consultants and is dated January 22, 2016. The Specific Plan designated land uses within the
proposed village area to accommodate future development consistent with the Otay Mesa
Community Plan Update. Consistent with the land use designations applied to the site by the
CVSP, the TM proposes development of Medium High Density Mixed-Use, Medium Density
Multi-Family, Low Density Multi-Family, Public School Facilities, Recreation, and Open Space

land uses.

This TM report builds upon the programmatic level drainage analysis in the Specific Plan and
addresses the project-specific level analysis required for the Colrich parcels currently proposed
per the Lumina TM. The project proposes a TM application for a 93.43-acre site located north of
Siempre Viva Road and west of Cactus Road in the Otay Mesa community of the City of San
Diego within the CVSP area. See Figure 1 for a Vicinity Map. The project proposes to impact
small drainages in the canyons of the northern and southern project limits. We have mapped
jurisdictional non-wetland Waters of the US (WUS) in these drainages. As such, we’re
anticipating needing agency permits (Corps 404, CDFW 1602, and RWQCB 401). We’ve got

this in our scope and will be doing the fieldwork soon to update the delineation mapping.
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Figure 1: Vicinity Map

2. PROJECT BACKGROUND & RELATION TO PREVIOUS STUDIES

This report builds on the work done previously for the CVSP. The work done for the CVSP was
based on the Otay Mesa Commuhity Plan Update (CPU) and its associated EIR. Specifically,
the Otay Mesa CPU Drainage Study that was part of the EIR outlined the drainage and water
quality requirements for future development within Otay Mesa and identified some of the
regional drainage and flooding issues within the area. The report is titled Drainage Study for the
Otay Mesa Community Plan Update, and was prepared by Kimley-Horn and Associates in April
2007. Included in that report is as a companion study entitled Review of Otay Mesa Drainage

P:A2357.35\Engr\Reports\Drainage-TM\2357.35 TM DRAINAGE.doc 2



Studies, prepared by Tetratech. For a copy of this previously approved CPU Drainage report,
refer to Appendix 4.

The report outlines the history and drainage challenges associated with the development of the
Otay Mesa Community Plan Area. For example, for most of its early history, Otay Mesa was
used for agriculture and farming. As industrial and commercial development started taking place
in the 1960s, the City of San Diego recognized the need for a comprehensive drainage Master
Plan for the Mesa. The topography of the majority of the area is mostly flat and some of the areas
experience flooding during moderate storm events, particularly within the East Watershed (per
the Watershed Map in the CPU Drainage Study). There was concern that the new development
would increase the stormwater runoff crossing the border into Mexico. In 1987, the City Council
approved a contract to prepare the Otay Mesa Master Drainage Plan and published a Notice to
“All Private Engineers” that established drainage requirements for development within the East
Watershed of Otay Mesa. (Refer to page 2 of the CPU Drainage Study). The Notice required no
increase in the rate of stormwater runoff from the property after development, by construction of
stormwater detention basins. Most of the drainage analysis associated with the CPU Drainage
Study focused on the East Watershed, but the CPU Drainage Study also addressed the other areas
within the CPU boundary. The Central Village Specific Plan is within the West Watershed,
which is less developed than the East Watershed but still has some of the same drainage
challenges. Per Section VII of the CPU Drainage report, the following describes the
recommended drainage design criteria for future development within the West Watershed (which

includes the Specific Plan Area):

The West Watershed consists of smaller Mesa-top watersheds that drain into the tributary
canyons of Spring Canyon. All of the flow from the watershed flows into Mexiqo at the
Spring Canyon concentration point. Detention basins will be required to reduce the post-
development peak flows to predevelopment levels for the 50-year and 100-year storm. If
the detention basins concentrate flows at the upper edge of canyons, care must Be taken to

ensure that erosion potential is not increased downstream.

Therefore, the requirements of the West and East watersheds are different. While developments

in the East watershed requires corformance with the Notice to “All Private Engineers”, the West

P:\2357.35\Engr\Reports\Drainage-TM\2357.35 TM DRAINAGE.doc 3



watershed is not subject to the same requirements, but it is subject to the 50-year and 100-year

storm detention requirement, as outlined in the above paragraph.

Subsequent to the preparation of the previous Otay Mesa Drainage Studies, Caltrans has built the
new State Route 905 and there have been other changes and development within the watershed.
Some of the regional drainage improvements proposed in the original studies and master plans to
alleviate regional flooding issues have still not been resolved. Therefore, this report follows the
the guidance for future development established with the Specific Plan, specifically the
requirement for detention. The guidance will require compliance with the overall goals of the

CPU (reduce post-development peak flows) and will also require compliance with the applicable

stormwater quality regulations.

3. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

The following sections provide descriptions of the existing and proposed drainage patterns and

improvements for the project.

3.1  Floodplains

The project is located within an area of the non-printed FEMA Firm Panel 06073C2200G. Per
the FIRM index sheet, the panel is not printed is because there are no special flood hazard areas
within the panel sheet. Therefore, there are no FEMA special flood hazard areas within the
project. However, although there is no FEMA special flood hazard areas, there may be areas of

localized flooding in the canyon and other drainage concentration points.

3.2  Existing Drainage Patterns

The site is currently used for agricultural uses, and there are a few residences and buildings
scattered through the site. Topography within the project site is characterized by mostly gently
sloping areas, with portions of the perimeter of the property within steep canyon areas. There are
currently minimal drainage improvements within the project boundary. The majority of the

project drains to the south to a steep finger canyon (Wruck Creek) located to the west of the
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existing Cactus Road/Siempre Viva Road intersection. Two of the finger canyons drain to sump
areas that are collected and drained to the west and discharged downstream within the canyon via
an existing RCP storm drain per City Drawing 23871-21-D. A large portion of the project area
drains to the northwest to a canyon (North tributary of Spring Canyon) on the north side of the
proposed Airway Road. A small portion of the project area (Cactus Road north of Airway Road)
drains to the north along Cactus Road and drains into a culvert underneath Cactus Road. After
crossing Cactus Road, the runoff commingles with other runoff draining from upstream areas

including Caltrans right-of-way and then drains to the upstream point of the North Canyon.

See Exhibit A in Appendix 5 for the existing condition hydrology maps. Onsite drainage is
divided generally into two main drainage areas, North and South. The Southern systems include

Systems 100 and 200, and the Northern systems include Systems 300 and 500. They include the

following areas:

‘ System 100: System 100 represents the area that drains to the south towards the finger

canyon near the southerly property line near the existing eastern headwall per Drawing
23871-21-D.

System 200: System 200 represents the area that drains to the south towards the existing
steep finger canyon that flows in a southerly direction and enters the western headwall
per Drawing 23871-21-D.

System 300: System 300 represents the area that drains to the northwest towards the north
tributary of Spring Canyon.

System 500: System 500 represents the area that drains to the north along Cactus Road
and eventually drains to the culvert that crosses underneath Cactus Road approximately
600 feet to the north of the site.

In order to adequately compare existing flows to proposed flows at each of the project outfalls

and to provide a valid comparison, the downstream limits of the existing drainage boundaries
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match the limits of the proposed drainage boundaries. This was needed because of the large

number of drainage outfalls, and lack of concentration points in the pre-developed condition.

3.3  Proposed Drainage Improvements

The proposed drainage patterns and drainage improvements have been designed to mimic
existing drainage patterns. The proposed project will include a storm drain system consisting of
inlets, pipes, brow ditches, roof drains, and water quality features/detention basins.
Development of the site includes development of the backbone public streets with the associated
utilities and the mass grading of the lots for future development. The lots will be developed with

a range of land uses, including parks, residential, mixed use, and educational uses.

The proposed drainage improvements include public storm drain infrastructure serving the
proposed public streets, and private storm drain improvements serving the private development
lots. The backbone storm drain system will provide storm drain stubs to serve the proposed

developable lots. The lots will be developed in phases.

Refer to Exhibit B for the proposed conditions hydrology map. The Southern systems include
Systems 1000 and 2000, and the Northern systems include Systems 3000, 4000, and 5000. They.

include the following areas:

System 1000: System 1000 represents the area that drains to the south and into proposed
Basin 1 (combined biofiltration/hydromodification/detention). The outlet of Basin 1

drains towards the existing eastern headwall per Drawing 23871-21-D.

System 2000: System 2000 represents the runon area draining onto the site from
upstream areas to the west of the property. It also collects the portion of the future Trails

Park. The drainage area drains towards the existing western headwall per Drawing
23871-21-D.

System 3000: System 3000 represents the drainage area that drains to the northerly

canyon, but bypasses Basin 4. The drainage area includes a portion of Airway Road.
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Airway Road will be extended to the west in the future by others with subsequent

developments to the west.

System 4000: System 4000 represents the drainage area that drains to the northwest to
Basin 4 and then outlets to the proposed storm drain outfall to the norfher]y canyon.
Basin 4 is a combined biofiltration/hydromodification/detention basin. Note that a
poﬁion of existing Airway Road east of Cactus Road drains to the basin, so the ultimate
width is used for the sizing calculations, even though the project’s proposed widening

will be widened to an interim width.

System 5000: System 5000 represents the Cactus Road drainage area that drains to the
north along Cactus Road towards the existing culvert located north of the project

approximately 600 feet to the north of the site.

4. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS

The site was modeled for existing and proposed conditions to prevent any downstream impacts

or increase in flow rates. Site hydrology was assessed to generate hydrographs to route through

the basins being designed in concert with hydromodification criteria. Please see the Preliminary

Hydromodification Management Study by Project Design Consultants for additional information

regarding basin and outflow structure design.

41  Hydrolegy Criteria

Table 1 summarizes the key hydrology assumptions and criteria used for the hydrologic

modeling.

Table 1: Hydrology Criteria

Existing and Proposed Hydrology:

100-year storm frequency

Soil Type:

Hydrologic Soil Group D
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Land Use / Runoff Coefficients: Assigned for each drainage area based on estimated percent
imperviousness (C values range from C=0.45 to C=0.95).

Rainfall intensity: Based on intensity duration frequency relationships
presented in the 1984 City of San Diego Drainage Design
Manual

42  Hydrologic Methodology

The Rational Method was used to determine the onsite 100-year storm flow for the design of the

Project storm drainpipe improvements. The goal of this analysis was to:

= Determine the design flows for the sizing of storm drainpipe improvements.

= Determine project flows that will be conveyed by the storm drainpipe systems within the
project.

» Determine the differences in the drainage conditions between existing and proposed
conditions for sizing of detention facilities.

The Rational Method was used to calculate onsite and offsite runoff for the 100-year storm.
CivilD hydrologic computer software was used to model the onsite and offsite drainage basins.
Per the City of San Diego Drainage Design Manual, hydrologic soil type D was utilized for all
calculations. The runoff coefficients were assigned based on the percent imperviousness

proposed for each lot.
4.3  Description of Hydrologic Modeling Software

The Civil-D Rational Method Program was used to perform the Rational Method hydrologic

calculations. This section provides a brief explanation of the computational procedure used in the

computer model.

The Civil-D Modified Rational Method Hydrology Program is a computer-aided design program
where the user develops a node link model of the watershed. Developing independent node link

models for each interior watershed and linking these sub-models together at confluence points
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creates the node link model. The intensity-duration-frequency relationships are applied to each

of the drainage areas in the model to get the peak flow rates at each point of interest.

The peak flows at the inlets to the basins were used to generate inflow hydrographs utilizing the
RickRatHydro program. This program artificially generates a program based on time of
concentration and an expected 2/3rds storm distribution as provided in Figure 6-2 of the
Hydrology Manual. These hydrographs could them be routed through the basins to produce the
final proposed peak flow. The EPA’s Stormwater Management Model (SWMM) was used to
route these hydrographs through the basins. For more information on this modeling effort see the
Preliminary Hydromodofication Management Report for the project. With these routing efforts it
was demonstrated that the appropriate reduction could be achieved. For future submittal SWMM
will need to be utilized to demonstrate the 100 year storm is appropriately attenuated as only

SWMM is capable representing the hybrid biofiltration system with above and below ground

storage.

44  Hydrology Results

The proposed detention basins will mitigate peak flows to effectively reduce the post-developed
runoff from the site due to the development, consistent with the drainage criteria outlined in the
CPU Drainage Study. The basins will have a large subsurface detention area below the
biofiltration, such that the combination of surface and subsurface storage will mitigate for peak-
flow and hydromodification management. Detention routing will be performed for subsequent

submittals. Table 2 below summarizes the Rational Method results for the key areas of interest.
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Table 2: Hydrology Results

EXISTING CONDITIONS PROPOSED CONDITIONS
Outfall of Qi Contrib. Area Contrib. Area
Interest System (cfs) (acres) System Q1o (cf5) {acres)
North System System
300 37.7 30.1 3000 3.9 0.9
System System | 105.6 undetained
500 11.7 7.7 4000 13.4 detained 33.9
System
5000 6.9 1.9
Subtotal: | 49.4 37.8 Subtotal: 242 36.7
South System System | 151.6 undetained
100 28.4 20.7 1000 36.2 detained 63.4
System _ . . System _ .
200 54.0 493 2000 10.2 8.2
Subtotal: Subtotal:
| 824 70.0 46.4 71.6
Total: 131.8 107.8 Total: 70.6 108.3

5. HYDRAULIC CRITERIA, METHODOLOGY, AND RESULTS

Hydraulic calculations will be performed during final engineering. The preliminary design for

each basin includes additional depth for freeboard.

6. CONCLUSIONP

Proposed project development complies with detention criteria outlined in previous studies, and
therefore, should not adversely affect downstream drainage conditions. The proposed onsite

storm drain infrastructure will be adequate to convey the design flows. The storm drain

P:\2357.35\Engr\Reports\Drainage-TM\2357.35 TM DRAINAGE.doc 1 0




detention facilities are designed as combined facilities for hydromodification and water quality

purposes in addition to peak flow detention.
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APPENDIX 1

Intensity Duration Frequency Curve and Runoff Coefficients



TABLE 2
RUNOFF COEFFICIENTS (RATIONAL METHOD)

DEVELOPED AREAS (URBAN)

Land Use Coefficient, C
Soil Type (1)
Residential: D
Single Family 55
Multi-Units .70
Mobile Homes .65
Rural (lots greater than 1/2 acre) U5

Commercial (2)
80% Impervious .85

Industrial (2)
90% Impervious 95

NOTES:

(D
(2)

Type D soil to be used for all areas.

Where actual conditions deviate significantly from the tabulated
imperviousness values of 80% or 90%, the values given for coefficient C,
may be revised by multiplying 80% or 90% by the ratio of actual
imperviousness to the tabulated imperviousness. However, in no case shall
the final coefficient be less than 0.50. For example: Consider commercial
property on D soil.

Actual imperviousness = 50%
Tabulated imperviousness = 80%
RevisedC = 20 x 085 = 0.53

8z
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APPENDIX 2

Existing Conditions Rational Method Computer Output



San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 6.3

Rational method hydrology program based on

San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 05/20/17

2357.50 ILLUMINA

EXISTING CONDITIONS

100-YEAR

FILE:S100E100

Kook xk ok kok Hydrology Study Control Information **¥¥**#k*%%k*

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 — 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

o T L o B L T S R

Process from Point/Station 100.000 to Point/Station 101.000
**%x% TNITIAL AREA EVALUATION ***%*

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel
Initial subarea flow distance = 103.000(Ft.)
Highest elevation = 512.000(Ft.)

Lowest elevation = 510.000(Ft.)

Elevation difference = 2.000(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) = 9.52 min.

TC = [1.8*(1.1-C)*distance(Ft.)”".5)/(% slope”(1/3)]

TC = [1.8%(1.1-0.4500)*{ 103.000~.5)/¢ 1.942~(1/3)]1= 9.52
Rainfall intensity (I) = 3.435(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 0.232(CFS)

Total initial stream area = 0.150(Ac.)

e L L et RS SR Sy

Process from Point/Station 101.000 to Point/Station 102.000
*%%% TMPROVED CHANNEL TRAVEL TIME #**%*%*

Upstream point elevation = 510.000(Ft.)
Downstream point elevation = 462.000(Ft.)



Channel length thru subarea = 2096.000(Ft.)
Channel base width = 10.000(Ft.)

Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 13.703{(CFS)
Manning's 'N‘ = 0.025

Maximum depth of channel = 2.000(Ft.)

Flow(qg) thru subarea = 13.703 (CFS)

Depth of flow = 0.300(Ft.), Average velocity = 3.508 (Ft/s)
Channel flow top width = 16.008(Ft.)

Flow Velocity = 3.51(Ft/s)

Travel time = 8.96 min.

Time of concentration = 19.48 min.

Critical depth = 0.344 (Ft.)

Adding area flow to channel

Decimal fraction soil group A 0.000

Decimal fraction soil group B 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Rainfall intensity = 2.611(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runcff = 20.478(CFS) forx 17.430(Ac.)

Total runoff = 20.709 (CFS) Total area = 17.58{Ac.)

o T A I 2 o e o T B B S B e
Process from Point/Station 102.000 to Point/Station 105.000
**%** TMPROVED CHANNEL TRAVEIL TIME ***%*

Upstream point elevation = 462.000(Ft.)
Downstream point elevation = 425.000 (Ft.)
Channel length thru subarea = 234.000(Ft.)
Channel base width = 5.000(Ft.)

Slope or 'Z'.of left channel bank = . 5.000
Slope or 'Z' of rxight channel bank = 5.000
Manning's 'N’ = 0.025

Maximum depth of channel = 2.000(Ft.)
Flow(g) thru subarea = 20.709 (CFS)

Depth of flow = 0.325(Ft.), Average velocity = 9.608 (Ft/s)
Channel flow top width = 8.253(Ft.)

Flow Velocity = 9.61(Ft/s)

Travel time = 0.41 min.

Time of concentration = 19.88 min.
Critical depth = 0.648(Ft.)

T e o L o 2 S o

Process from Point/Station 103.000 to Point/Station 105.000
*%%% SUBAREA FLOW ADDITION ****

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[INDUSTRIAL area type 1

Time of concentration = 19.88 min.

Rainfall intensity = 2.587 (In/Hxr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 7.718 (CFS} for 3.140(Ac.)

Total runoff = 28.427 (CFS) Total area = 20.72 (Ac.)

End of computations, total study area = 20.720 (Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 6.3

Rational method hydrology program based on
San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 05/20/17

2357.50 ILLUMINA
EXISTING CONDITIONS
SYSTEM 200, FILE: S200E100

ek ke kok ok Hydrology Study Control Information *****&ki&x

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

R B A S

Process from Point/Station 200.000 to Point/Station 201.000
*x%x% TNITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Initial subarea flow distance = 228.000(Ft.)
Highest elevation = 514.000(Ft.)
Lowest elevation = 510.000(Ft.)

Elevation difference = 4.000(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) = 14.65 min.

TC = [1.8%¥(1.1-C)*distance(Ft.)".5)/(% slope~(1/3)1]

TC = [1.8*%(1.1-0.4500)*( 228.000~.5)/( 1.754~(1/3)1= 14.65
Rainfall intensity (I) = 2.932(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 1.148(CFS)

Total initial stream area = 0.870(Ac.)

s SR E s

Process from Point/Station 201.000 to Point/Station 202.000
**%% TMPROVED CHANNEL TRAVEL TIME **%%*

Upstream point elevation = 510.000(Ft.)
Downstream point elevation = 490.000(Ft.)



Channel length thru subarea =

1131.000(Ft.)

Channel base width = 10.000(Ft.)
Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel

= 11.055(CFS)

Manning's 'N' = 0,025
Maximum depth of channel = 2.000(Ft.)
Flow{qg) thru subarea = 11.055(CFS)
Depth of flow = 0.286(Ft.), Average velocity = 3.000(Ft/s)
Channel flow top width = 15.729(Ft.)
Flow Velocity = 3.00(Ft/s)
Travel time = 6.28 min.
Time of concentration = 20.93 min.
Critical depth = 0.301(Ft.)
Adding area flow to channel
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area typel
Rainfall intensity = 2.528(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 17.088(CFS) for =~ 15.020(Ac.)
Total runoff = 18.236 (CFS) Total area = 15.89(Ac.)
I L I I e O B i o B e
Process from Point/Station 202.000 to Point/Station 203.000
**%% TMPROVED CHANNEIL TRAVEL TIME #*%%%*
Upstream point elevation = 490.000(Ft.)
Downstream point elevation = 414.000(Ft.)
Channel length thru subarea = 1266.000(Ft.)
Channel base width . = 10.000(Ft.)
Slope or 'Z' of left channel bank = 5.000
Slope or 'Z' of right channel bank = 5.000 :
Estimated mean flow rate at midpoint of channel = 36.695(CFS)
Manning's ‘N’ = 0.025
Maximum depth of channel = 2.000(Ft.)
Flow(qg) thru subarea = 36.695(CFS)
Depth of flow = 0.417(Ft.), Average velocity = 7.282(Ft/s)
Channel flow top width = 14.170(Ft.)
Flow Velocity = 7.28(Ft/s)
Travel time = 2.90 min.
Time of concentration = 23.83 min.
Critical depth = 0.664 (Ft.)
Adding area flow to channel
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greatexr than 0.5 Ac, 0.2 ha) area typel
Rainfall intensity = 2.377(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 34.410(CFS) for 32.170(Ac.)
Total runoff = 52.646 (CES) Total area = 48.06(Ac.)
Process from Point/Station 203.000 to Point/Station 205.000

#%%% TMPROVED CHANNEL TRAVEL TIME *#*%%*

Upstream point elevation = 414 _.000(Ft.)



Downstream point elevation = 404.000 (Ft.)

Channel length thru subarea = 162.000(Ft.)

Channel base width = 10.000(Ft.)

Slope or 'Z' of left channel bank = 5.000

Slope or 'Z' of right channel bank = 5.000

Manning's 'N’ = 0.025

Maximum depth of channel = 2.000(Ft.)

Flow{(qg) thru subarea = 52,646 (CFES)

Depth of flow = 0.508(Ft.), Average velocity = 8.273(Ft/s)
Channel flow top width = 15.075(Ft.)

Flow Velocity = 8.27(Ft/s)

Travel time = 0.33 min.

Time of concentration = 24.15 min.

Critical depth = 0.820(Ft.)

B T B B

Process from Point/Station 204.000 to Point/Station 205.000
*%%* QUBAREA FLOW ADDITION **#*%*

Decimal fraction soil group A 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Time of concentration = 24.15 min.

Rainfall intensity = 2.361(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 1.349(CFS) for 1.270(Ac.)

Total runoff = 53.995(CFS) Total area = 49.33(Ac.)
End of computations, total study area = 49,330 (Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 6.3

Rational method hydrology program based on
San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 05/20/17

2357.30 ILLUMINA
EXISTING CONDITIONS
SYSTEM 300, FILE: S300E100

Fhkk ok ko Hydrology Study Control Information ****%kkiidk

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

e T B B T T T O R L

Process from Point/Station 301.000 to Point/Station 302.000
*%%%* TNITIAL AREA EVALUATION *#%#%%*

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL {greater than 0.5 Ac, 0.2 ha) area typel
Initial subarea flow distance = 194.000(Ft.)
Highest elevation = 514.000(Ft.)

Lowest elevation = 510.000(Ft.)

Elevation difference = 4.000(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X~C) = 12.80 min.

TC = [1.8*(1.1-C)*distance(Ft.)".5)/(% slope~(1/3)]

TC = [1.8*%(1.1-0.4500)*%( 194.000".5)/( 2.062~(1/3)]1= 12.80
Rainfall intensity (I) = 3.084 (In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 0.999 (CFS)

Total initial stream area = 0.720(Ac.)

A e T T S S B B B B S S R S

Process from Point/Station 302.000 to Point/Station 304.000
*%%% TMPROVED CHANNEL TRAVEL TIME ***%*

Upstream point elevation = 510.000(Ft.)
Downstream point elevation = 488.000(Ft.)



Channel length thru subarea = 675.000(Ft.)
Channel base width = 10.000(Ft.)

Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Estimated mean flow rate at midpoint of channel = 6.890(CFS)
Manning's 'N' = 0.025

Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 6.890 (CFS)

Depth of flow = 0.184(Ft.), Average velocity = 3.154(Ft/s)
Channel flow top width = 13.688(Ft.)

Flow Velocity = 3.15(Ft/s)

Travel time = 3.57 min.

Time of concentration = 16.37 min.

Critical depth = 0.227(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Rainfall intensity = 2.807(Iin/Hr) for a 100.0 year storxm

Runoff coefficient used for sub-~area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 10.724 (CFS) for 8.490 (Ac.)

Total runoff = 11.723 (CFS) Total area = 9.21(Ac.)

B T T o L G R B N N S SN SN S NSRS

Process from Point/Station 303.000 to Point/Station 304.000
*k%% QUBAREA FLOW ADDITION ****

Decimal fraction soil group A 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]

Time of concentration = 16.37 min.

Rainfall intensity = 2.807(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 0.427(CF38) for 0.160(Ac.)

Total runoff = 12.150(CFS) Total area = 9.37(Ac.)

I T S T B 2 L S S B B Lo 1 s a0 S S S
Process from Point/Station 304.000 to Point/Station 310.000
*%%% TMPROVED CHANNEI, TRAVEL TIME ***%%

Upstream point elevation = 488.000(Ft.)
Downstream point elevation = 439.000(Ft.)
Channel length thru subarea = 420.000(Ft.)
Channel base width = 10.000(Ft.)

Slope or 'Z' of left channel bank = 10.000
Slope or 'Z' of right channel bank = 10.000

Fstimated mean flow rate at midpoint of channel = 21.136(CF3)
Manning's 'N’ = 0.025

Maximum depth of channel = 2.000(Ft.)

Flow(qg) thru subarea = 21.136(CFS)

Depth of flow = 0.243(Ft.), Average velocity = 7.007 (Ft/s)
Channel flow top width = 14.855(Ft.)

Flow Velocity = 7.01(Ft/s)

Travel time = 1.00 min.

Time of concentration = 17.37 min.

Critical depth = 0.445(Ft.)

Adding area flow to channel



Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel]

Rainfall intensity = 2.740(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIZA, C = 0.450
Subarea runoff = 17.092 (CFS) for 13.860(Ac.)

Total runoff = 29.241 (CFS) Total area = 23.23(Ac.)

B e e o L T e A o o S L O L L o o S L O T A N
Process from Point/Station 305.000 to Point/Station 310.000
*%%% SUBAREA FLOW ADDITION ***%*

Decimal fraction soil group A 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Time of concentration = 17.37 min.

Rainfall intensity = 2.740(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 7.633(CFS) for 6.190(Ac.)

Total runoff = 36.875(CFS) Total area = 29.42 (Ac.)

S S R A N NUNUAN NS SUAN SUHE S ST UAE S AR ST AA RN
Process from Point/Station 308.000 to Point/Station 310.000
**%% SUBAREA FLOW ADDITION ****

Decimal fraction soil group A 0.000
Decimal fraction soil group B 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area type]

1

Time of concentration = 17.37 min.

Rainfall intensity = 2.740(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 0.802(CFS) for 0.650(Ac.)

Total runoff = 37.676(CFS) Total area = 30.07 (Ac.)

End of computations, total study area = 30.070 (Ac.)






San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 6.3

Rational method hydrology program based on
San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 06/01/17

2357.50 LUMINA
EXISTING CONDITIONS
SYSTEM 500, FILE: S500E100

dedkokkeok ok ke sk Hydrology Study Control Information **¥¥kiiiik

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

s o B B

Process from Point/Station 500.000 to Point/Station 501.000
*¥**% TNITIAL AREA EVALUATION *#*%+*

Decimal fraction soll group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soll group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Initial subarea flow distance = 90.000(Ft.)

Highest elevation = 516.500(Ft.)

Lowest elevation = 515.000(Ft.)

Elevation difference = 1.500(Ft.)

Time of concentration calculated by the urban

areas overland flow method (App X-C) = 9.36 min,

TC = [L1.8*(1.1-C)*distance(Ft.)".5}/(% slope”~(1/3)]

TC = [1.8%(1.1-0.4500)*( 90.000~.5)/( 1.667~(1/3)]1= 9.36
Rainfall intensity (I) = 3.456(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 0.653(CFS)
Total initial stream area = 0.420(Ac.)

B L B T R T T o

Process from Point/Station 501.000 to Point/Station 502.000
**%% TMPROVED CHANNEL TRAVEIL TIME **%*

Upstream point elevation = 515.000(Ft.)
Downstream point elevation = 509.000(Ft.)



Channel length thru subarea = 505.000(Ft.)
Channel base width = 10.000 (Ft.)

Siope or 'Z2' of left channel bank = 10.000
Slope oxr 'Z' of right chanmnel bank = 10.000

Estimated mean flow rate at midpoint of channel = 4.502 (CFS)
Manning's "N’ = 0.025"

Maximum depth of channel = 2.000(Ft.)

Flow(g) thru subarea = 4.502 (CFS)

Depth of flow = 0.193(Ft.), Average velocity = 1.956(Ft/s)
Channel flow top width = 13.859 (Ft.)

Flow Velocity = 1.96(Ft/s)

Travel time = 4.30 min.

Time of concentration = 13.67 min.

Critical depth = 0.174 (Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[RURAL(greatexr than 0.5 Ac, 0.2 ha) area typel

Rainfall intensity = 3.010(In/Hx) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 6.704(CFS) for 4.950(Ac.)

Total runoff = 7.358(CFS) Total area = 5.37(Ac.)

B I e B B e e o B L a2 N R R RS B ns
Process from Point/Station 502.000 to Point/Station 504.000
*%%% TMPROVED CHANNEL, TRAVEL TIME ***%*

Upstream point elevation = 509.000(Ft.)
Downstream point elevation = 507.800(Ft.)
Channel length thru subarea = 147.000(Ft.)
Channel base width = 1.000(Ft.)

Slope or 'Z' of left channel bank = .50.000
Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 8.002 (CFS)
Manning's 'N' = 0.018
Maximum depth of channel = 2.000(Ft.)
Flow{g) thru subarea = 8.002 (CFS)
Depth of flow = 0.276(Ft.), Average velocity = 1.953(Ft/s)
Channel flow top width = 28.643 (Ft.)
Flow Velocity = 1.95(Ft/s)
Travel time = 1.25 min.
Time of concentration = 14.92 min.
Critical depth = 0.266(Ft.)
Adding area flow to channel
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type )]
Rainfall intensity = 2.911 (In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,=KCIA, C = 0.950
Subarea runoff = 2.600(CFS) for 0.240(Ac.}) )
Total runoff = 9.957 (CES) Total area = 6.31(Ac.)

B s e e s B A o O O B O e o e I O s s S R
Process from Point/Station 503.000 to Point/Station 504.000
*%%*% SQUBAREA FLOW ADDITION **#*%*

Decimal fraction soil group A = 0.000



Decimal fraction soil group B 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area type]

Time of concentration = 14.92 min.

Rainfall intensity = 2.911(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIiA, C = 0.450
Subarea runoff = 1.244 (CFS) foxr 0.950 (Ac.)

Total runoff = 11.202(CFS) Total area = 7.26(Ac.)

I e B e 2o o o i o e L R i U U
Process from Point/Station 504.000 to Point/Station 510.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *¥*%%*

Top of street segment elevation = 507.900 (Ft.)

End of street segment elevation = 501.000(Ft.)
Length of street segment = 523.000(Ft.)

Height of curb above gutter flowline = 6.0(In.)
Width of half street (curb to crown) = 18.500(Ft.)
Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020
Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side(s) of the street
Distance from curb to property line = 10.000(Ft.)
Slope from curb to property line (v/hz) = 0.020
Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)
Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0180

Manning's N from grade break to crown = 0.0180

Estimated mean flow rate at midpoint of street = 11.541 (CFS)
Depth of flow = 0.472(Ft.), Average velocity = 3.191(Ft/s)

Note: depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width = 18.500(Ft.)

Flow velocity = 3.19(Ft/s)

Travel time = 2.73 min. TC = 17.65 min.
Adding area flow to street

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac¢, 0.2 ha) area type]

Rainfall intensity = 2.722(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 0.539(CFrs) for 0.440(Ac.)

Total runoff = 11.741(CFS) Total area = 7.70(Ac.)
Street flow at end of street = 11.741(CFS)

Half street flow at end of street = 11.741(CFS)

Depth of flow = 0.474 (Ft.), Average velocity = 3.213(Ft/s)

Note: depth of flow exceeds top of street crown.
Flow width (from curb towards crown)= 18.500(Ft.)
End of computations, total study area = 7.700 (Ac.)






APPENDIX 3

Proposed Conditions Rational Method Computer Output



San Diego County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c)1991-2003 Version 6.3

Rational method hydrology program based on
San Diego County Flood Control Division 1985 hydrology manual
) Rational Hydrology Study Date: 08/02/18

2357.50 ILLUMINA
PROPOSED CONDITIONS
SYSTEM 100, FILE: 1000P100

*kkarkkks  Hydrology Study Control Informatjon *#¥kdkikxk

Program License Serial Number 4049

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity)}) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

Process from Point/Station 1000.000 to Point/Station 1001.000
*%*%% INITIAL AREA EVALUATION *¥*% - . .

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[INDUSTRIAL area type )]

Initial subarea flow distance = 343.000(Ft.}

Highest elevation = 497.900(Ft.)

Lowest elevation = 492.100{Ft.)

Elevation difference =~ 5.800(Ft.)

Time of concentration'calculated by the urban

areas overland flow method (App X-C) = 4,20 min.

TC = [1.8%(1.1-C)*distance(Ft.}"~.5}/(% slope~{1/3)]

TC = [1.8*{1.1-0.9500)*{ 343.000~.5)/¢( 1.6914(1/3)])= 4.20
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4.389(In/Br) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 1.209(CFs)

Total initial stream area = 0.290(Ac.)

Process from Point/Station 1001.000 to Point/Station 1003.000
*%+* PYPEFLOW TRAVEL TIME (Program estimated size) #****

Upstream point/station elevation = 488.500(Ft.)
Downstream point/station elevation = 488.300(Ft.)

ERNSDES

fAReparfs\Drein

AD357-35n

Pipe length = 18.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 1.209(CF8)
Nearest computed pipe diameter = 9.00({In.)
Calculated individual pipe flow = 1.209(CFS)
Normal flow depth in pipe = 5.51(In.)

Flow top width inside pipe = 8.77(In.}

Critical Depth = 6.07{In.)

Pipe flow velocity = 4.26(Ft/s)

Travel time through pipe = 0.07 min.

Time of concentration {TC) = 5.07 min.

Process from Point/Station 1002.000 to Point/Station 1003.000
dkkk QUBAREA FLOW ADDITION **#*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000

[INDUSTRIAL area type ]

Time of concentration = 5.07 min.

Rainfall intensity = 4.364{In/Hr) for a 100.0 year storm
Runoff ccefficient used for sub-area, Rational method,Q=KCIRA, C = 0.950
Subarea runoff = 2.073(CFS) for 0.500(Ac.)

Total runoff = 3.282(CFS) Total area = 0.79{Ac.)

Process from Point/Station 1003.000 to Point/Station 1007.000
¥%%% PIPEFLOW TRAVEL TIME (Program estimated size) *%**

Upstream point/station elevation =  488.300(Ft.)

Downstream point/station elevation =  483.100(Ft.)

Pipe length = 411.00(Ft.) Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 3.282(CFS)

Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 3.282(CFs)

Normal flow depth in pipe = 8.26(In.)
Flow top width inside pipe = 11.11{In.)
Critical Depth = 9.31(In.)

Pipe flow velocity = 5.69(Ft/3)
Travel time through pipe = 1.20 min.
Time of concentration {TC) = 6.27 min.

Process from Point/Station 1003.000 to Point/Station 1007.000
#*%% CONFLUENCE OF MINOR STREAMS *X***

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 0.790(Ac.)

Runoff from this stream = 3.282 (CFS)

Time of concentration = 6.27 min.

Rainfall intensity = 4.011(In/Hx)

Process from Point/Station 1004.000 to Point/Station 1005.000
*%%% INITIAL AREA EVALUATION *#%*

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
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Decimal fraction soil group D = 1.000
[MULTT - UNITS area type ]
Initial subarea flow distance = 80.000(Ft.)
Highest elevation = 502.500(Ft.}

Lowest elevation = 501.700(Ft.)

Elevation difference = 0.800(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) = 6.44 min.

TC = [1.8%(1.1-C)*distance(Ft.)"~.5)/ (% slope~{l/3}]

TC = [1.8%(1.1-0.7000}*{ 80.000~.5)/(. 1.000~{1/3)]= 6.44
Rainfall intensity (I} = 3.970(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area {Q=KCIA) is C = 0.700
Subarea runoff = 1.195(CFS}

Total initial stream area = 0.430(Ac.)

Process from Point/Station 1005.000 to Point/Station 1006.000
d*%% TMPROVED CHANNEL TRAVEL TIME *%*%

Upstream point elevation = 501,700(Ft.)

Downstream point elevation = 496,500 (Ft.)

Channel length thru subarea =  532.000(Ft.)

Channel base width = 2.000(Ft.)

Slope or '2' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 8.421{CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow{g) thru subarea = 8.421(CF8) .

Depth of flow = 0,537(Ft.), Average velocity = 5.096(Ft/s)
Channel flow top width = 4,150 (Ft.)

Flow Velocity = 5.10(Ft/s)

Travel time = 1.74 min.

Time of concentration = 8.18 min.

Critical depth = 0.656(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000

[MULTI - UNITS area type )]

Rainfall intensity = 3.630(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method, Q=KCIA, C = 0.700
Subarea runoff = 13.213(CFS) for 5.200(Ac.}

Total runoff = 14.408(CFS) Total area = 5.63(Ac.)

Process from Point/Station 1006.000 to Point/Station 1009.000

*%%%* PIPEFLOW TRAVEL TIME (Program estimated size) *x**

Upstream point/station elevation = 483.700(Ft.)
Downstream point/station elevation =  483.400(Ft.)

Process from Point/Station 1009.000 to Point/Station

4%%% SUBARER FLOW ADDITION **%*

1008. 000

Decimal fraction soil group A
Decimal fraction soil group B
Pecimal fraction soil group C
Decimal fraction soil group D
[INDUSTRIAL area type

nnao

Time of concentration = 8.25 min.

Rainfall intensity = 3.619({In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C
Subarea runoff = 2.750(CFS) for 0.800{ac.}

Total runoff = 17.158(CFs) Total area = . 6.43(Ac.)

= 0.950

Process from Point/Station 1009.000 to Point/Station

1007.000

**** PTPEFLOW TRAVEL TIME (Program estimated size) *#**

Upstream point/station elevation =  483.300(Ft.)
Downstream point/station elevation = 483.100(Ft.)
Pipe length = 22.00({Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 17.158(CFS)

Nearest computed pipe diameter =

24.00({In.)

Calculated individual pipe flow = 17.158 (CFS)
Normal flow depth in pipe = 16.17{In.}
Flow top width inside pipe = 22.50(In.}

Critical Depth = 17.91(In.)

Pipe flow velocity = 7.62(Ft/s)
Travel time through pipe = 0.05 min.
Time of concentration (TC) = 8.30 min.

Process from Point/Station 1008.000 to Point/Station

#%%% SUBAREA FLOW ADDITION **#*%

1007.000

Decimal fraction soll group A = 0.000
bPecimal fraction soll group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[INDUSTRIAL area type

Time of concentration = 8.30 min.

Rainfall intensity = 3,611 {In/Ex) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0,950
Subarea runoff = 2,813 (CFS) for 0.820(Ac.)

Total runoff = 19.971(CFS} Total area = 7.25(Ac.)

Process from Point/Station 1008.000 to Point/Station

1007.000

Pipe length = 31.00(Ft.) Manning's N = 0.013 *%%% CONFLUENCE OF MINOR STREAMS **#+*

No., of pipes = 1 Required pipe flow = 14.408(CFS)

Nearest computed pipe diameter = 21.00(In.} Along Main Stream number: 1 in normal stream number 2
Calculated individual pipe flow = 14,408{CFS} Stream flow area = 7.250(Ac.)

Normal flow depth in pipe = 15.94(In.) Runoff from this stream = 19.971(CFS)

Flow top width inside pipe = 17.96(In.) Time of concentration = 8.30 min.

Critical Depth = 16.91(In.) Rainfall intensity = 3.611(In/Hx)

Pipe flow velocity = 7.36(Ft/s) Summary of stream data:

Travel time through pipe = 0.07 min.

Time of concentration (TC) = 8.25 min. Stream Flow rate TC Reinfall Intensity
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No. (CFS) {min) (In/Hr)

1 3.282 6.27 4.011
2 19.971 8.30 3.611
Omax (1) =
1.000 * 1.000 * 3.282) +
1.000 * 0.756 * 19.971) + = 18.381
Qmax {2) =
0.900 * 1.000 * 3.282) +
1.000 * 1.000 * 19.971) + = 22.926

Total of 2 streams to confluence:

Flow rates before confluence point:
3.282 19.971

Maximum flow rates at confluence using above data:
18.381 22.926

Area of streams before confluence:
0.790 7.250

Results of confluence:

Total flow rate = 22.926 (CFS)

Time of concentration = 8.298 min,

Effective stream area after confluence = 8.040(Ac.}

Process from Point/Station 1007.000 to Point/Station
+*++ PIPEFLOW TRAVEL TIME (Program estimated size) ****

1027.000

Upstream point/station elevation = 483.100(Ft.}
Downstream point/station elevation = 481.450 (Ft.)
Pipe length = 109.00{Ft.) Mapning's N = 0.013
No. of pipes = 1 Required pipe flow = 22.926(CFS)
Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 22,926 (CFS)
Normal flow depth in pipe = 16.59(In.)

Flow top width inside pipe = 22.17(In.}

Critical Depth = 20.46(In.)

Pipe flow velocity = 9.89(Ft/s)

Travel time through pipe = 0.18 min.

Time of concentration (TC) = 8.48 min.

Process from Point/Station
#*%%% CONFLUENCE OF MAIN STREAMS ¥*¥

1007.000 to Point/station

1027.000

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 8.040(Ac.)

Runoff from this stream = 22,826 (CFS)

Time of concentration = 8.48 min.

Rainfall intensity = 3.582(In/Hr)

Program is now starting with Main Stream No. 2

Process from Point/Station 1010.000 to Point/Station
*%%% TNITIAL AREA EVALUATION ****

1011.000

{INDUSTRIAL area type ]
Initial subarea flow distance = 120.000(Ft.)
Highest elevation = 515.000(Ft.}
Lowest elevation = 513.100(Ft.)

Elevation difference = 1.900(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) = 2.54 min.

TC = [L1.8*({1.1-C)*distance(Ft.)"~.5)/(% slope~(1/3)]

TC = [1.8*{1.1-0.9500)*( 120.000~.5)/¢( 1.583~(1/3))= 2.54
Setting time of concentration to 5 minutes

Rainfall intensity (I} = 4.389(In/Hx)} for a 100.0 year storm
Effective runoff coefficient used for area {Q=KCIA) is C = 0.950
Subarea runoff = 0.792(CFS)

Total initial stream area = 0.190{Ac.)

Process from Point/Station 1011.000 to Point/Station 1013.000
##%% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION *%¥*

Top of street segment elevation = 513.100(Ft.)

End of street segment elevation = 495.400(Ft.)

Length of street segment =  772.000(Ft.}

Height of curb above gutter flowline = 6.0(In.)

Width of half street (curb to crown) = 23.000(Ft.)

Distance from crown to crossfall grade break = 18.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz} = 0.020

Street flow is on [1) side(s) of the street

Distance from curb to property line = 12.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.}

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150

Manning's N from grade break to crown = 0.0180

Estimated mean flow rate at midpoint of street = 2.731{CFS}
Depth of flow = 0.281{Ft.}, Average velocity = 2.909(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 9.315(Ft.}
Flow velecity = 2.91(Ft/s)
Travel time = 4.42 min, C = 9.42 min.

Adding area flow to street
Decimal fraction soil group A =
Decimal fraction scil group B =
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]

Rainfall intensity = 3.447(In/Hx) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational methogd,Q=KCIA, C = 0.950
Subarea runoff = 3.046(CFS) for 0.930(Ac.)

Total runoff = 3.838(CFS} Total area = 1.12({a¢c,)

Street flow at end of street = 3.838(CFS)

Half street flow at end of street = 3.838(CFS)

Depth of flow = 0.310(Ft.}, Average velocity = 3.124{Ft/s)

Flow width (from curb towards crown)= 10.758(Ft.)

1013.000

Process from Point/Station 1012.000 to Point/Station
Decimal fraction soil group A = 0.000 k% SURAREA FLOW ADDITION *+%¥
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000 Decimal fraction scil group A = 0.000
Decimal fraction soil group D = 1.000 Decimal fraction soil group B = 0.000
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Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[MULTI ~ UNITS area type ]

Time of concentration = 9.42 min. :

Rainfall intensity = 3.447(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0,700
Subarea runoff = 7.481(CFS) for 3.100(Ac.}

Total runoff = 11.318(CFS) Total area = 4.22(Ac.)

B R T T S aaas
Process from Point/Station 1013.000 to Point/Station 1015.000
%%%% PIPEFLOW TRAVEL TIME (Program estimated size) ***¥

Upstream point/station elevation = 491.800(Ft.)

Downstream point/station elevation = 488.200(Ft.)
Pipe length = 13.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 11.319(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 11.319({CFs)
Normal flow depth in pipe = 6.73(In.)

Flow top width inside pipe = 11.93i(In.)
Critical depth could not be calculated.
Pipe flow velocity = 24,99(Ft/s)
Travel time through pipe = 0.01 min.
Time of concentration (TC) = 9.43 min.

Process from Point/Station 1013.000 to Point/Station 1015.000
*%%% SUBAREA FLOW ADDITION ¥%¥#%

0.000
0.000

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

{INDUSTRIAL area type 1.

Time of concentration = 9.43 min.

Rainfall intensity = 3.446(In/Hx) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 1.506(CFS) for 0.460(Rc.)

Total runoff = 12.825(CFS) Total area = 4.68(Ac.)

[

Process from Point/Station 1015.000 to Point/Station 1023.000
*%%* PIPEFLOW TRAVEL TIME (Program estimateq size) *b+

Upstream point/station elevation = 488.200(Ft.)
Downstream point/station elevation =  483.200(Ft.)
Pipe length =  444.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 12.825{CFS)
Nearest computed pipe diameter = 21.00{In.)
Calculated individual pipe flow = 12.825(CFS)
Normal flow depth in pipe = 13.73(In.)

Flow top width inside pipe = 19.98(In.})

Critical Depth = 16.00(In.)

Pipe flow velocity = 7.70({Ft/s)

Travel time through pipe = 0.96 min,

Time of concentration (TC} = 10.39 min.

Process from Point/Station 1015.000 éo'Point/Station 1023.000

3 SILUFT I AN v S QGLAR
THAYDROPROPOSEDHB00PS

*%%% CONFLUENCE OF MINOR STREAMS ****

Along Main Stream number: 2 in normal stream number 1
Stream flow area = 4.680(Ac.)

Runoff from this stream = 12.825(CFS)

Time of concentration =  10.39 min.

Rainfall intensity = 3.327(In/Hr)

+ +did ¥ LI ++ + L

Process from Point/Station 1018.000 to Point/Station 1021.000
%% TNITIAL AREA EVALUATION ***%

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
[INDUSTRIAL area type 1

Initial subarea flow distance = 371.000(Ft.}

Bighest elevation = 494.000(Ft.)

Lowest elevation = 486.700(Ft.)

Elevation difference = 7.300(Ft.)

Time of concentration calculated by the urban

areas overland flow method (App X-C) = 4.15 min.

TC = [1.8*{1.1-C)*distance(Ft.}*.5)/(% slope~(1/3)]

TC = [1.8*{1.1-0.9500)*( 371.000".5)/( 1.968~(1/3) 1= 4.15
Setting time of concentration to 5 minutes

Rainfall intensity (I} = 4.389(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 3.002{CFS)

muomon
o
=]
o
(=3

Total initial stream area = 0.720{aAc.)
Process from Point/Station 1020.000 to Point/Station 1021.000

*%%% SUBAREA FLOW ADDITION **%*

Decimal fraction soil group A =
Decimal fraction soil group B = 0.000

Decimal fraction soil group C =

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area typel

Time of concentration = 5.00 min.

Rainfall intensity = 4,389 (In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 5.905(CFS) for 2.990(Ac.)

Total runoff = 8.908 (CFS) Total area = 3.71(Ac.)

B B i L L A AR SRS
Process from Point/Station 1021.000 to Point/Station 1023.,000
*++% PIPEFLOW TRAVEL TIME (Program estimated size) **¥¥

Upstream point/station elevation = 483.300(Ft.)
Downstream point/station elevation =  483.200(Ft.)
Pipe length = 15.00(Ft.} Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 8.908 (CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 8.908 (CFS)

Normal flow depth in pipe = 12.80({In.)
Flow top width inside pipe = 20.49{In.)
Critical Depth = 13.31(In.)

Pipe flow velocity = 5.80(Ft/s)
Travel time through pipe = 0.04 min.
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Time of concentration (TC) = 5.04 min. Nearest computed pipe diameter = 24.00(In.)
Calculated individual pipe flow = 21.973(CFS)
Normal flow depth in pipe = 20.44(In.}
R a L e AR - bbbt b bt et Flow top width inside pipe = 17.07(In.}
Process from Point/Station 1022.000 to Point/Station 1023.000 Critical Depth =  20.08(In.)
*%%% SUBAREA FLOW ADDITION *#%¥#* Pipe flow velocity = 7.71(Ft/s)
. Travel time through pipe = 0.34 min.
Decimal fraction soil group A = 0.000 Time of concentration (IC) = 10.73 min.
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000 t+ + F bkt A S e bbb bbb bbb
[INDUSTRIAL area type 1 Process from Point/Station 1023.000 to Point/Station 1027.000
Time of concentration = 5.04 min. **%* CONFLUENCE OF MAIN STREAMS **¥*
Rainfall intensity = 4.374{In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950 The following data inside Main Stream is listed:
Subarea runoff = 3.116(CFS) for 0.750 (Rc.) In Main Stream number: 2
Total runoff = 12.024 (CFS) Total area = 4.46{Ac.) Stream flow area = 9.140(Ac.)
Runoff from this stream = 21.973(CFS)
Time of concentration = 10.73 min.
R ma e n s bbb b oot 4t AR E LRt s Rainfall intensity = 3.289(In/Hr}
Process from Point/Station 1022.000 to Point/Station 1023.000 Summary of stream data:
*%%%* CONFLUENCE OF MINOR STRERMS *¥**¥
Stream Flow rate TC Rainfall Intensity
Along Main Stream number: 2 in normal stream number 2 No. (CFS) {min} {In/Hr)
Stream flow area = 4.460(Ac.)
Runoff from this stream = 12.024 {CFS)
Time of concentration = 5.04 min. 1 22.926 8.48 3.582
Rainfall intensity = 4.374 (In/Hr) 2 21.973 . 10.73 3.289
Summary of stream data: Qmax({l) =
1.000 * 1.000 * 22.8926) +
Stream  Flow rate TC Rainfall Intensity 1.000 * 0.790 * 21.973) + = 40.287
No. (CFS) {min) {In/Hr) Qmax {2} =
0.918 * 1.000 * 22.926) +
1.000 * 1.000 * 21.973} + = 43.021
1 12.825 10.39 3.327
2 12,024 5.04 4.374 Total of 2 main streams to confluence:
Omax (1} = y . . Flow rates before confluence point:
1.000 * 1.000 * 12.825) + i 22,926 21.973 .
0.761 * 1.000 * 12.024) + = 21.973 Maximum flow rates at confluence using above data:
QOmax(2) = ’ 40.287 43.021
1.000 * 0.485 * 12.825) + Area of streams before confluence:
1.000 * 1.000 * 12.024) + = 18.247 8.040 9.140 -
Total of 2 streams to confluence:
Flow rates before confluence point: Results of confluence:
12.825 12.024 Total flow rate = 43.021(CFS)
Maximum flow rates at confluence using above data: Time of concentration = 10.735 min. -
21,973 18.247 . Effective stream area after confluence = 17.180(Ac.)
Area of streams before confluence:
.68 .
Results of confluence: +4+ thddbhd L bbb bbb bbb bbb ok ot Ganaasd
Total flow rate = 21.973(CFS) Process from Point/Station 1024.000 to Point/Station 1027.000
Time of concentration = 10.393 min. *%+% SUBAREA FLOW ADDITION *%%%
Effective stream area after confluence = 9.140(Ac.}
. Decimal fraction soil group A = 0.000
Decimal fraction soil group B
+4: tdtbdtt bttt 4 4 tt+t 444 F b4 Decimal fraction soil group C
Process from Point/Station 1023.000 to Point/Station 1027.000 Decimal fraction soil group D = 1.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **** [INDUSIRIAL area type ]
Time of concentration = 10.73 min,
Upstream point/station elevation =  482.900(Ft.) Rainfall intensity = 3.289(In/Hr) for a 100.0 year storm
Downstream point/station elevation = 481.500(Ft.) Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Pipe length = 158.00(Ft.) Manning's N = 0.013 Subarea runoff = 2.281{CFS} for 0.730{Ac.}
No. of pipes = 1 Required pipe flow = 21.973(CFS} Total runoff = 45.302{CFS) Total area = 17.91(Ac.)
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Subarea runoff = 1.037(CFS) for 0.340(Ac.}
Total runoff = 49,689(CFS) Total area = 19.33(Ac.)
Process from Point/Station 1025.000 to Point/Station 1027.000
*%%% SUBAREA FLOW ADDITION ¥ ++ R EARRE AR R RE s + +
: Process from Point/Station 1030.000 to Point/Station 1033.000

Decimal fraction soil group A = 0.000 *%%% PIPEFLOW TRAVEL TIME (Program estimated size) **¥¥

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000 Upstream point/station elevation =  478.800(Ft.)

Decimal fraction soil group D = 1.000 bownstream point/station elevation = 476.200(Ft.)

[INDUSTRIAL area type 1 Pipe length = 447,.00(Ft.} Manning's N = 0.013

Time of concentration = 10.73 min. No. of pipes = 1 Required pipe flow = 49.689(CFS)

Rainfall intensity = 3.289(In/Hr) for a 100.0 year storm Nearest computed pipe diameter = 36.00(In.)

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950 Calculated ingividual pipe flow = 49.689(CFS)

Subarea runoff = 2.406(CFS) for 0.770(Ac.} Normal flow depth in pipe =  28.27(In.}

Total runoff = 47.707(CFS) Total area = 18.68 (Ac.} Flow top width inside pipe = 29.57(In.}

Critical Depth = 27.53(In.)
Pipe flow velocity = 8.35(Ft/s)

4t + D i o L R R oot Travel time through pipe = 0.89 min.

Process from Point/Station 1027.000 to Point/Station 1030.000 Time of concentration (TC} = 12.37 min.

#%%% PIPEFLOW TRAVEL TIME (Program estimated size} **¥¥

Upstream point/station elevation =  481.500(Ft.) R R AR AL S TS SR L F ek 4 R ARR R RS 4

Downstream point/station elevation =  478.900(Ft.) Process from Point/Station 1030.000 teo Point/Station 1033.000

Pipe length = 389.00(Ft.) Manning’s N = 0.013 #%%% CONFLUENCE OF MINOR STREAMS **%*

No. of pipes = 1 Required pipe flow = 47.707{CFS)

Nearest computed pipe diameter = 36.00(In.) Along Main Stream number: 1 in normal stream number 1

Calculated individual pipe flow = 47.707(CF3) Stream flow area = 19.330(Ac.)

Normal flow depth in pipe = 26,09(In.} Runoff from this stream = 49,689 (CF8)

Flow top width inside pipe = 32.16(In.) Time of concentration = 12.37 min.

Critical Depth = 26.97(In.) Rainfall intensity = 3.123{In/Hr}

Pipe flow velocity = 8.70(Ft/s)

Travel time through pipe = 0.75 min.

Time of concentration (TC) = 11.48 min. bbbt bbb bt el L L S
Process from Point/Station 1042.000 to Point/Station 1043.000
sk TNITTAL AREA EVALUATION *k+

Process from Point/Station 1027.000 to Point/Station 1030.000 Decimal fraction soil group A = 0.000

*%+% QUBAREA FLOW ADDITIQN *%+** Decimal fraction soil group B = 0.000
Dacimal fraction soil group C = 0.000

Decinal fraction soil group A = 0.000 Decimal fraction soil group D = 1.000

Decinmal fraction soil group B = 0.000 {MULTI - UNITS area type 1

Decimal fraction soil group C = 0.000 Initial subarea flow distance = 211.000(Ft.)

Decimal fraction soil group D = 1.000 Highest elevation = 502.000(Ft.)

[INDUSTRIAL area type 1 Lowest elevation = 496.500(Ft.)

Time of concentration = 11.48 min. Elevation difference = 5.500(Ft.)

Rainfall intensity = 3.210(In/Hr} for a 100.0 year storm Time of concentration calculated by the urban

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950 areas overland flow method (App X-C} = 7.60 min.

Subarea runoff = 0.945(CFS) for 0.310(Ac.) TC = [1.8%(1.1-C)*distance(Ft.)~.5)/ (% slope~{1/3)]

Total runoff = 48.653(CFS) Total area = 18.98(Ac.) TC = [1.8%(1.1-0.7000)*( 211.000”.5)/( 2.607~{1/3}])= 7.60
Rainfall intensity (I) = 3.730(In/Hr) for a  100.0 year storm
Effective runoff coefficient used for area (Q=KCIA} is C = 0.700

bt FrHttd bttt bbb b4 + e +ebb bttt Subarea runoff = 0.809 (CFS)

Process from Point/Station 1029.000 to Point/Station 1030.000 Total initial stream area = 0.310{Ac.)

**%* SUBAREA FLOW ADDITION *¥**

Decimal fraction soil group A = 0.000 B R A RBMRS LR SRS SRS E: b R e +++d

Decimal fraction soil group B = 0.000 Process from Point/Station 1041.000 to Point/Station 1043.000

Decimal fraction soil group C = 0.000 *%%%* SUBAREA FLOW ADDITION *##¥

Decimal fraction soil group D = 1.000

(INDUSTRIAL area type ] Decimal fraction soil group A = 0.000

Time of concentration = 11.48 min. Decimal fraction soil group B = 0.000

Rainfall intensity = 3.210(In/Hx) for a 100.0 year storm Decimal fraction soil group C = 0.000

Runoff coefficient used for sub-area, Rational method,0=KCIA, C = 0,950 Decimal fraction soil group D = 1.000
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[RURAL {(greater than 0.5 Ac, 0.2 ha) area type]

Time of concentration = 7.60 min.

Rainfall intensity = 3.730{In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 1.225(CFs) for 0.730(Ac.}

Total runoff = 2.035(CFS) Total area = 1.04({Ac.)

Process from Point/Station 1043.000 to Point/Station 1044.000

#%%% TMPROVED CHANNEL TRAVEL TIME ***%

Upstxeam point elevation = 496.500(Ft.)
Downstream point elevation =  487.000(Ft.)
Channel length thru subarea = 1040.000(Ft.)
Channel base width - 2.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'Z' of right channel bank = 2.000
Estimated mean flow rate at midpoint of channel =
Manning's 'N* = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow{q) thru subarea = 18.449(CFS)

Depth of flow = 0.820(Ft.), Average velocity =
Channel flow top width = 5.282(Ft.}

Flow Velocity = 6.18(Ft/s)

Travel time = 2.81 min.

Time of concentration = 10.41 min.

Critical depth = 1.000(Ft.)

Adding area flow to channel
Decimal fraction soil group A =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.000
. Decimal fraction soil group D =
[MULTI - UNITS area type ]

Rainfall intensity = 3.326{In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700
Subarea runoff = "39.067(CFS) for 16.780(Ac.) .
Total runoff = 41.101(CFS) Total area =

18.448(CFs}

6.177{Ft/s)

17.82(Ac.)

1044.000 to Point/Station

Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]

Time of concentration = 10.42 min.

Rainfall intensity = 3.324{In/Hr) for a 100.0 year storm

Runoff cecefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 2.053(CFs) for 0.650(Ac.)

Total runoff = 43,154 (CFS) Total area = 18.47 (Ac.)

Process from Point/Station 1032.000 to Point/Station 1033.00
**%* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 476.400(Ft.)
Downstream point/station elevation = 476.200(Ft.}
Pipe length = 20.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 43.154 (CFS}
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 43,154 (CFS)
Normal flow depth in pipe = 26.34{In.)

Flow top width inside pipe = 19.63(In.}

Critical Depth = 26.32{In.)

Pipe flow velocity = 9,46 (Ft/s)

Travel time through pipe = 0.04 min.

Time of concentration {TC) = 10.45 min.

Process from Point/Station 1031.000 to Point/Station 1033.000
**%% SUBAREA FLOW ADDITION %

Decimal fraction soil group R =
Decimal fraction soil group B =
Decimal fraction soil group C = 0.000
Decimal fraction soil group D =
[(INDUSTRIAL area type . 1

Time of concentration = 10.45 min.

Rainfall intensity = 3.320(In/Hr) for a 100.0 year storm

Runoff ccefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 1.419(CFS) for 0.450(Ac,)

Process from Point/Station 1032.000 Total runoff = 44.574(CFS) Total area = 18.92(Ac.)

*x%% PIPEFLOW TRAVEL TIME (Program estimated size) #*¥*

Upstream point/station elevation =  482.000(Ft.) R R R R SRR A S et eSS L Sty
Downstream polnt/station elevation = 476.500(Ft.) Process from Point/Station 1031.000 to Point/Station 1033.000
Pipe length = 24.00(Ft.) Manning's N = 0.013 *%%% CONFLUENCE OF MINOR STREAMS *#%#*

No. of pipes = 1 Required pipe flow = 41.101(CFS)

Nearest computed pipe diameter = 18.00(in.) Along Main Stream number: 1 in normal stream number 2

Calculated individual pipe flow = 41.101{CFs} Stream flow area = 18.920(Rc.}

Normal flow depth in pipe = 12.38(In.) Runoff from this Stream = 44.574 (CFS)

Flow top width inside pipe = 16.69{In.) Time of concentration = 10.45 min.

Critical depth could not be calculated. Rainfall intensity = 3.320(In/Hr})

Pipe flow velocity = 31.74(Ft/s) Summary of stream data:

Travel time through pipe = 0.01 min,

Time of concentration {TC) = 10.42 min. Stream Flow rate TC Rainfall Intensity

No. (CFS) (min) (In/Hx)
Process from Point/Station 1032.000 to Point/Station 1032.000 1 49,689 12.37 3.123
*%+* SQUBAREA FLOW ADDITION %% 2 44.574 10.45 3.320
Omax (1) =

Decimal fraction soil group A = 0.000 1.000 * 1.000 * 49.689) +

Decimal fraction soil group B = 0.000 0.941 * 1.000 * 44.574) + = 91.612
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Qmax (2} =
1.000 * 0.845 * 49.689) +
1.000 * 1.000 * 44.574) + = 86.557

Total of 2 streams to confluence:

Flow rates before confluence point:
49.689 44.574

Maximum flow rates at confluence using above data:
91.612 86.557

Area of streams before confluence:
19.330 18.920

Results of confluence:

Total flow rate = 91.612 (CFS)

Time of concentration = 12.372 min.

Effective stream area after confluence = 38.250(Ac.)

bbbttt dbtbdd ++ 4+ +

Process from Point/Station 1033.000 to Point/station 1040.000
#%+«¥ PIPEFLOW TRAVEL TIME {(Program estimated size) *#**

Upstream point/station elevation = 476.200(Ft.}
Downstream point/station elevation = 475.600(Ft.)
Pipe length =’ 87.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 91.612(CFS)
Nearest computed pipe diameter = 45,00{In.}
Calculated individual pipe flow = 91.612(CFS)
Normal flow depth in pipe = 33.75(In.)

Flow top width inside pipe = 38.97(In.)
Critical Depth = 35.33(In.) -

Pipe flow velocity = 10.31(1?(:/5).

Travel time through pipe = 6.14 min.

Time of concentration (TIC) = 12.51 min.

Process from Point/Station 1033.000 to Point/Station 1040.090

***% CONFLUENCE OF MINOR STREAMS **¥*

Along Main Stream number: 1 in normal stream number 1
Stream flow area = 38.250(Ac.)

Runoff from this stream = 91.612{CFS)

Time of concentration = 12.51 min.

Rainfall intensity = 3.110(In/Hr})

Process from Point/Station 1034.000 to Point/Station 1035.000
*k+% INITIAL AREA EVALUATION *%*®*

0.000
0.000
0.000
1.000

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C
Decimal fraction soil group D
[MULTI -~ UNITS area type ]
Initial subarea flow distance = 100.000(Ft.)
Highest elevation = 498.000(Ft.)

Lowest elevation = 493,.000(Ft.)

Elevation difference = 5.000(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C) = 4.21 min.

TC = [1.8*(1.1-C)*distance(Ft.}*.5)/(% slope”{1/3)1]
TC = [1.8*%{1.1~0.7000)*{ 100,000~.5}/( 5.000%(1/3)]= 4.21
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4.38%{In/Hr} for a 100.0 year storm
Effective runcff coefficient used for area (Q=KCIA) is C = 0.700

Subarea runoff = 1.075(CFS)
Total initial stream area = 0.350(Ac.)
Process from Point/Station 1035.000 to Point/Station 1036.000

*%%% IMPROVED CHANNEL TRAVEL TIME *%¥*+

Upstream point elevation = 493.000(Ft.)
Downstream point elevation = 476.500(Ft.)

Channel length thru subarea = 1050.000(Ft.)

Channel base width = 2.000(Ft.)

Slope or 'Z' of left channel bank = 2.000

Slope or 'z' of right channel bank = 2.000

Estimated mean flow rate at midpoint of channel = 9.294 (CFS)
Manning's 'N’ = 0.015

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 8.294 (CFS)

Depth of flow = 0.499(Ft.), Average velocity = 6.210({Ft/s)
Channel flow top width = 3.997(Ft.})

Flow Velocity = 6.21(Ft/s)

Travel time = 2.82 min.

Time of concentration = 7.82 min.
Critical depth = 0.688(Ft.)

Adding area flow to channel

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[MULTI - UNITS area type ]

Rainfall intensity = 3.691(In/Hx) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700
Subarea runoff = 13.822(CFS) for 5.350 (Ac.)

Total runoff = 14.898(CFS) Total area = 5.70(Ac.)

Process from Point/Station 1036.000 to Point/Station 1037.000

**%% PIPEFLOW TRAVEL TIME (Program estimated size) *¥**

Upstream point/station elevation = 476.500(Ft.}
Downstream point/station elevation = 476.340(Ft.)
Pipe length = 14.00(Ft.} Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 14.898(CFS)
Nearest computed pipe diameter = 21.00(In.})
Calculated individual pipe flow = 14,898 (CFS)
Normal flow depth in pipe = 15.28({In.)

Flow top width inside pipe = 18.70(In.}

Critical Depth = 17.16(In.)

Pipe flow velocity = 7.95(Ft/s)

Travel time through pipe = 0.03 min,

Time of concentration (IC) = 7.85 min.

Process from Point/Station 1037.000 to Point/Station 1039.000
**%%* PIPEFLOW TRAVEL TIME {Program estimated size) #****

Upstream point/station elevation = 476.340(Ft.)
Downstream point/station elevation = 476.280(Ft.)
Pipe length = 6.00(Ft.} Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 14.898 (CFS)
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21.00(In.)
14.898(CFS)

Nearest computed pipe diameter =
Calculated individual pipe flow =
Normal flow depth.in pipe = 16.17{In.)
Flow top width inside pipe = 17.67{In.)
Critical Depth = 17.16(In.)

Pipe flow velocity = 7.49(Ft/s)
Travel time through pipe = 0,01 min,
Time of concentration (TC) = 7.86 min.

bbbt L o

1037.000 to Point/Station 1039.000

Process from Point/Station
*%%% SUBAREA FLOW ADDITION *¥*%*

Decimal fraction soil group A

= 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[MULTI - UNITS area type ]

Time of concentration = 7.86 min.

Rainfall intensity = 3.683(In/Hx) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700
Subarea runoff = 0.464(CFS) for 0.180{Ac.)

Total runoff = 15.362(CFS) Total axea = 5.88 (Ac.)

Process from Point/Station 1038.000 to Point/Station 1039.000

%k SUBAREA FLOW ADDITION ***%

Decimal fraction $0il group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[MULTI - UNITS area type ]

Time of concentration = 7.86 min.

Rainfall intensity = 3.683({In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700
Subarea runoff = 0.464{CFS) for 0.180(Ac.)

Total runoff = 15.826 (CFS) Total area = 6.06{Ac.)

Process from Point/Station 1039.000 to Point/Station 1040.000
**** PIPEFLOW TRAVEL TIME (Program estimated size) *¥*¥

Upstream point/station elevation = 476.180(Ft.)
Downstream point/station elevation =  475.600(Ft.)
Pipe length = 66.00(Ft.) Manning's ¥ = 0,013
No. of pipes = 1 Required pipe flow = 15.826{CFS)
Nearest computed pipe diameter = 21.00(In.)
Calculated individual pipe flow = 15.826 (CFS)
Normal flow depth in pipe = 18.90(In.)

Flow top width inside pipe = 12.60(In.)

Critical Depth = 17.62(In.)
Pipe flow velocity = 6.94(Ft/s)
Travel time through pipe = 0,16 min,

Time of concentration (TC) = 8.02 min.

Process from Point/Station |, 1039.000 to Point/Station 1040.000
**%% CONFLUENCE OF MINOR STREBMS ****

FD I KL T PR G
F DRO\PROPO*SEQ\Z&QOOPWD ut:
- Along Main Stream number: I in normal stream number 2
Stream flow area = 6.060 (Ac.)

Runcff from this stream = 15.826(CFS)

Time of concentration = 8.02 min.

Rainfall intensity = 3.656{In/Hr)
Summary of stream data:
Stream Flow rate C . Rainfall Intensity
No. {CFS) (min) (In/Hr}
1 91.612 12,51 3.110
2 15.826 8.02 3.656
Omax{l) =
1.000 * 1.000 * 91,612) +
Q0.851 * 1.000 * 15.826) + = 105.073
Omax (2) =

1.000 * 0.641 * 91.612) +
1.000 * 1.000 * 15.8286) + = 74.537

Total of 2 streams to confluence:

Flow rates before confluence point:
91.612 15.826

Maximum flow rates at confluence using above data:
105.073 74.537 .

Area of streams before confluence:
38.250 6.060

Results of confluence;

Total flow rate = 105.073(CFS)

Time of concentration = 12.513 min.

Effective stream area after confluence = 44.310 (Ac.)

Process from Point/Station 1040.000 to Point/Station 1052.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size} *%*+
Upstream point/station elevation =  475.500(Ft.)
Downstream point/station elevation = 474.950(Ft.}
Pipe length = 91.00(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow =  105.073(CFS)
Nearest computed pipe diameter = 48.00(In.)
Calculated individual pipe flow =  105.073(CFS)
Normal flow depth in pipe = 37.03(In.}

Flow top width inside pipe = 40.31(In.)

Critical Depth =  37.24{In.)

Pipe flow velocity = 10.11({Ft/s)

Travel time through pipe = 0.15 min.

Time of concentration (TC) = 12.66 min.

Process from Point/Station 1050.000 to Point/Station 1052.000
*%%% SUBAREA FLOW ADDITION ***+¥

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction seil group C = 0.000

Decimal fraction soil group D = 1.000

(INDUSTRIAL area type ]

Time of concentration = 12.66 min.

Rainfall intensity =

3.096(In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0,950

Subarea runoff = 2.030(CFS) for 0.690 (Ac.)
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Total runoff = 107.102(CEFS) Total area = 45.00(Ac.) TC = [1.8*%({1.1~0.9500)*( 152.000~.5}/( 4.605~(1/3) 2.00
Setting time of concentration to 5 minutes
Rainfall intensity (I) = 4.389(In/Hr) for a 100.0 year storm
R AN A NE RS Fobtbtbbbbb bbb Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Process from Point/Station 1051.000 to Point/Station 1052.000 Subarea runoff = 1.251(CFs)
*k%% SUBAREA FLOW ADDITION ***+ Total initial stream area = 0.300(Ac.}
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0,000 g t f +4 b+t bbb bbb bbb
Decimal fraction soil group C = 0.000 Process from Point/Station 1045.000 to Point/Station 1047.000
Decimal fraction soil group D = 1.000 ***% PTPEFLOW TRAVEL TIME (Program estimated size) *¥+*
(INDUSTRIAL area type 1
Time of concentration = 12.66 min. Upstream point/station elevation = 483.300(Ft.)
Rainfall intensity = 3.096(In/Hr) for a 100.0 year storm Downstream point/station elevation = 482,900(Ft.)
Runoff coefficient used for sub-area, Rational method,Q=KCIR, C = 0.950 Pipe length = 6.00(Ft.} Manning's N = 0.013
Subarea runoff = 1.265(CFS} for 0.430(Ac.} No. of pipes = 1 Required pipe flow = 1.251(CFS)
Total runoff = 108.367{CFS) Total area = 45.43(Ac.) Nearest computed pipe diameter = 6.00(In.)
Calculated individual pipe flow = 1.251(CFS)
Normal flow depth in pipe = 4.30({In.)
bbbt bbb bbbt ootk o Fhbb b+ bt + Flow top width inside pipe = 5.41(In.)
Process from Point/Station 1052.000 to Point/Station 1049.000 Critical depth could not be calculated.
#%%* PTPEFLOW TRAVEL TIME (Program estimated size) **** Pipe flow velocity = 8.30(Ft/s}
Travel time through pipe = 0.01 min.
Upstream point/station elevation = 474.850(Ft.) Time of concentration (TC) = 5.01 min.
Downstream point/station elevation = 0.000(Ft.)
Pipe length =  236.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow =  108.367(CFS) ot e i e S S R R At 4+
Nearest computed pipe diameter = 18.00(In.) Process from Point/Station 1046.000 to Point/Station 1047.000 .
Calculated individual pipe flow = 108.367 (CFS) *%*%* SUBAREA FLOW ADDITIQON **%*
Normal flow depth in pipe = 11.39{In.}
Flow top width inside pipe = 17.35{In.} Decimal fraction soil group A = 0.000
Critical depth could not be calculated. Decimal fraction soil group B = 0.000
Pipe flow velocity = 81.97 (Ft/s) Decimal fraction soil group C = 0.000
Travel time through pipe = 0.04 min. Decimal fraction soil group D = 1.000
Time of concentration (TC)} = 12.71 min. {INDUSTRIAL area type 1
Time of concentration = 5.01 min.

- . . .Rainfall intensity =. 4.385(In/Hr} for a 100.0 year storm
bt + + b4+ 4 44 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Process from Point/Station 1052.000 to Point/Station 1043.000 Subarea runoff = 0.833(CFS} for 0.200(Ac.)

**** CONFLUENCE OF MINOR STRERMS *#*¥ Total runoff = 2.084(CFS) Total area = 0.50(Ac.)
Along Main Stream number: 1 in normal stream number 1
Stream flow area = 45,430 {Rc.} At ++ R R RE R oot oh Foh
Runoff from this stream = 108.367 (CFS) Process from Point/Station 1047.000 to Point/Station 1049.000
Time of concentration = 12,71 min. **%* PIPEFLOW TRAVEL TIME (Program estimated size) *#¥**
Rainfall intensity = 3.092{In/Hr}
Upstream point/station elevation =  482,530(Ft.)
Downstream point/station elevation = 473.500(Ft.)
R + e R R + 4 Pipe length =  260,00(Ft.} Manning's N = 0,013
Process from Point/Station 1060.000 to Point/Station 1045.000 No. of pipes = 1 Required pipe flow = 2.084 (CFS)
*%%% INTTIAL AREA EVALUATION **#* Nearest computed pipe diameter = 9.00(In.})
Calculated individual pipe flow = 2.084 (CFS)
Decimal fraction soil group A = 0.000 Normal flow depth in pipe = 5.42{In.)
Decimal fraction soil group B = 0.000 Flow top width inside pipe = 8.81(In.)
Decimal fraction soil group C = 0.000 Critical bepth = 7.83(In.)
Decimal fraction soil group D = 1.000 Pipe flow velocity = 7.49(Ft/s)
{INDUSTRIAL area type ] Travel time through pipe = 0.58 min.
Initial subarea flow distance = 152.000(Ft.) Time of concentration (TC) = 5.59 min.
Highest elevation = 494.000(Ft,)
Lowest elevation = 487.000(Ft.}
Elevation difference = 7.000(Ft.) + + ++4+++ 4ot + R aEs) +
Time of concentration calculated by the urban Process from Point/Station 1047.000 to Point/Station 1049.000
areas overland flow method {App X-C) = 2.00 min. *%*** CONFLUENCE OF MINOR STREBMS *#*%+
TC = [1,8*(1.1-C)*distance(Ft.}~.5)/(% slope~(1/3)]
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Stream flow area = 0.500({ac.)
Runoff from this stream = 2.084(CFS)
Time of concentration = 5.59 min, + bbb 4t et
Rainfall intensity = 4,196 (In/Hx} Process from Point/Station 1049.000 to Point/Station 1066.000
Surmary of stream data: *%%* CONFLUENCE OF MAIN STREAMS #*#%**
Stream Flow rate TC Rainfall Intensity The following data inside Main Stream is listed:
No. (CFS) {min) {In/Hr} In Main Stream number: 1
Stream flow area = 58.590(Ac.)
Runoff from this stream = 136.805(CFs)
1 108.367 12.71 3.092 Time of concentration = 13.36 min.
2 2.084 5.59 4.196 N Rainfall intensity = 3.036(In/Hr)
Qmax{l) = Program is now sStarting with Main Stream No. 2
1.000 * 1.000 * 108.367) + .
0.737 * 1,000 * 2.084) + = 109.903
omax (2) = bbb bbb bbb b bbb b b bbb b bbb TR
1.000 * 0.440 * 108.367) + Process from Point/Station 1067.000 to Point/Station 1055.000
1.000 * 1.000 * 2.083) + = 49,763 #x%% INITIAL AREA EVALUATION **¥*
Total of 2 streams to confluence: Decimal fraction soil group A = 0.000
Flow rates before confluence point: Decimal fraction soil group B = 0.000
108.367 2.084 Decimal fraction soil group C = 0.000
Maximum £low rates at confluence using above data: Decimal fraction soil group D = 1.000
09.903 49,763 [INDUSTRIAL area type ]
Area of stxeams before confluence: Initial subarea flow distance = 300.000(Ft.}
45,430 0.500 Highest elevation = 508.000(Ft.)
Results of confluence: Lowest elevation = 504.000(Ft.)
Total flow rate = 109.903(CFS) Elevation difference = 4.000(Ft.)
Time of concentration = 12.706 min. Time of concentration calculated by the urban
Effective stream area after confluence = 45,930(Ac.) areas overland flow method {App X-C) = 4.25 min.
TC = [1.8%({1.1-C)*distance(Ft.)~.5)}/(% slope~(1/3)]
TC = [1.8*(1.1-0.9500)*( 300.000".5)/( 1.333%{1/3)1= 41.25
+++ +++4 L AR a L e toh +++++ L Setting time of concentration to 5 minutes
Process from Point/Station 1049.000 to Point/Station 1066.000 Rainfall intensity (I) = 4.389(In/Hr} for a 100.0 year storm
%k*% PIPEFLOW TRAVEL TIME (Program estimated size) *¥** Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
. . - - Subarea runoff = . 1.876(CFS} . . .
Upstream point/station elevation =  473.330(Ft.) Total initial stream area = 0.450(Ac.)
Downstxeam point/station elevation = 467.000(Ft.)
Pipe length =  516.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow =  109.303(CFS) + + F+++ 1 bttt bttt +++++
Nearest computed pipe diameter = 42.00(In.) Process from Point/Station 1.055.000 to Point/Station 1057.000
Calculated individual pipe flow =  109.903(CFS) +*+* PIPEFLOW TRAVEL TIME (Program estimated size) *#*¥*
Normal flow depth in pipe = 33.94{In.)
Flow top width inside pipe = 33.08(In.) Upstream point/station elevation = 499.000(Ft.}
Critical Depth = 38.03{In.} Downstream point/station elevation = 498.900(Ft.)
Pipe flow velocity = 13.20(Ft/s) Pipe length = 9.00(Ft.) Manning®*s N = 0,013
Travel time through pipe = 0.65 min. No. of pipes = 1 Required pipe flow = 1.876(CFS)
Time of concentration (TC) = 13.36 min. Nearest computed pipe diameter = 12.00(In.}
Calculated individual pipe flow = 1.876(CFS)
Normal flow depth in pipe = 6.00{In.)
+ + + bbb b e Rma s T Flow top width inside pipe = 12.00(In.)
Process from Point/Station 1064.000 to Point/Station 1066.000 Critical Depth = 7.00{In.}
*%%%* SUBAREA FLOW ADDITION *##** Pipe flow velocity = 4.78(Ft/s)
Travel time through pipe = 0.03 min.
Decimal fraction soil group A = 0.000 Time of concentration (TC) = 5.03 min.
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000 L ] ot bbbt £ + +++3t
[MULTI - UNITS area type ] Process from Point/Station 1056.000 to Point/Station 1057.000
Time of concentration = 13.36 min. %% SUBAREA FLOW ADDITION #*%+%
Rainfall intensity = 3.036(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.700 Decimal fraction soil group A = 0.000
Subarea runoff = 26.902(CFS) for 12.660(Ac.) Decimal fraction soil group B = 0.000
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Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[INDUSTRIAL area type 1

Time of concentration = 5.03 min.

Rainfall intensity = 4.378(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIa, C = 0.950
Subarea runoff = 4.201(CFs} for 1.010(Ac.)

Total runoff = 6.077(CF8) Total area = 1.46{Ac.)

Process from Point/Station 1057.000 to Point/Station 1058.000

*++% PIPEFLOW TRAVEL TIME (Program estimated size} ****

Upstream point/station elevation = 498.600({Ft.}

Downstream point/station elevation = 488.800(Ft.)
Pipe length = 477.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 6.077{CFS}
Nearest computed pipe diameter = 15.00(In.)
Calculated individual pipe flow = 6.077 (CFS)

Normal flow depth in pipe = 8.86(In,)
Flow top width inside pipe = 14.75(In.)
Critical Depth = 11.85{In.}

Pipe flow velocity = 8.05(Ft/s)

Travel time through pipe = 0.99 min.

Time of conecentration (TC) = 6.02 min.

Process from Point/Station 1057.000 to Point/Station 1058.000
**%% SUBAREA FLOW ADDITION ***%

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

ROPROROSED000P100.0

Upstream point/station elevation = 488.360(Ft.)
Downstream point/station elevation = 470.560(Ft.)
Pipe length =  693.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 11.226(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 11.226(CFS)
Normal flow depth in pipe = 10.75(In.}

Flow top width inside pipe = 17.66{In.)

Critical Depth = 15.37{In.)

Pipe flow velocity = 10.20(Ft/s)

Travel time through pipe = 1.13 min.

Time of concentration (TC) = 7.15 min.

Process from Point/Station 1062.000 to Point/Station 1063.000
**¥%% SUBAREA FLOW ADDITION **+

0.000
0.000

Decimal fraction soil group A
Decimal fraction soil group B
Decimal fraction soil group C 0.000

Decimal fraction soil group D 1.000

[INDUSTRIAL area type 1

Time of concentration = 7.15 min.

Rainfall intensity = 3.815(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 3.371(CFS) for 0.3830(Ac.)

Total runoff = 14.597(CFS} Total area = 3.72{Ac.}

LIS §

+ ++++

Process from Point/Station 1063.000 to Point/Station 1061.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size} **+*

Upstream point/station elevation = 470.230(Ft.)

Decimal fraction soil group D 1.000 Downstream point/station elevation = 470.000(Ft.)
‘[INDUSTRIAL area type - 1 Pipe length = 19.00(Ft.) Manning's N = 0.013
Time of concentration = 6.02 min. No. of pipes = 1 Required pipe flow = 14.597(CFS)
Rainfall intensity = 4.076(In/Hr} for a 100.0 year storm Nearest computed pipe diameter = 21.00(In.)
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950 Calculated individual pipe flow = 14.597(CFS)
Subarea runoff = 2.788({CFS} for 0.720({Ac.) Normal flow depth in pipe = 14.70(In.)
Total runoff = 8.865(CFS) Total area = 2.18(Ac.) Flow top width inside pipe = 19.25(In.}
Critical Depth = 17.01 {In.)
. Pipe flow velocity = 8.12(Ft/s)
Pt + 4 TREIFRIN + +4 Travel time through pipe = 0.04 min.
Process from Point/Station 1059.000 to Point/Station 1058.000 Time of concentration (TC} = 7.19 min,
*%4k QUBRREA FLOW ADDITION **¥%¥
Decimal fraction soil group A = (0.000 HH t H+++++ 4 ++ Fopobede bt Aad ety
Decimal fraction soil group B = 0.000 Process from Point/Station 1060.000 to Point/Station 1061.000
Decimal fraction soil group C = 0.000 **%% SUBAREA FLOW ADDITION *¥i*
Decimal fraction soil group D = 1.000
(INDUSTRIAL area type ] Decimal fraction soil group A = 0.000
Time of concentration = 6.02 min. Decimal fraction soil group B = 0.000
Rainfall intensity = 4.076{In/Hr) for a 100.0 year storm Decimal fraction soil group C = 0.000
Runoff coefficient used for sub-area, Rational method,Q=KCIa, C = 0.950 Decimal fraction soll group D = 1,000
Subarea runoff = 2.362{CFS} for 0.610{Ac.) [INDUSTRIAL area type 1
Total runoff = 11.226(CFS) Total area = 2.79(Rc.} Time of concentration = 7.19 min.
Rainfall intensity = 3.808(In/Hr) for a  100.0 year storm
Runoff coefficient uvsed for sub-area, Rational method,Q=KCIA, C = 0.950
+ + + +43 b + btk + Subarea runoff = 3.907(CFS) for 1.080(Ac.)
Process from Point/Station 1058.000 to Point/Station 1063.000 Total runoff = 18.504 (CFS) Total area = 4,80{Ac.)
*%*%% PIPEFLOW TRAVEL TIME {Program estimated size) **+*
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Process from Point/Station 1061.000 to Point/Station
w*kk PTPEFLOW TRAVEL TIME (Program estimated size) *¥**

bttt t++++

1066.000

Upstream point/station elevation = 469.710(Ft.)
Downstream point/station elevation = 467.000(Ft.}
Pipe length = 52.00(Ft.} Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 18.504 {CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individuzl pipe flow = 18.504 (CFS)
Normal f£low depth in pipe = 11.86(In.)

Flow top width inside pipe = 17.07(In.)

Critical depth could not be calculated,

Pipe flow velocity = 14.97(Ft/s)

Travel time through pipe = 0.06 min.

Time of concentration (TC) = 7.25 min.

Process from Point/Station 1061.000 to Point/Station
ikt CONFLUENCE OF MATN STRERMS *#*%

1066.000

The following data inside Main Stream is listed:
In Main Stream number: 2
tream flow area =
Runoff from this stream =
Time of concentration =
Rainfall intensity =
Summary of stream data:

4.800 (Ac.)
18.504 {CFS}
7.25 min.
3.796{In/Hr)

Stream Flow rate TCc Rainfall Intensity
No. {CFS) {min) (In/Hr)

1 136.805 13.36 3.036
2 18,50 7.25 3.796
© Qmax(l} = - :
1.000 *  .1,000 *  136.805) +
0.800 * 1,000 * 18.504) + = 151.601
Omax (2} =
1.000 * 0.543 *  136.805) +
1,000 * 1.000 * 18,504) + = 92.743

Total of 2 main streams to confluence:
Flow rates before confluence point:
136.805 18.504
Maximum flow rates at confluence using above data:
151.601 92.743
Area of streams before confluence:

Results of confluence:
Total flow rate = 151.601{CFS)
Time of concentration = 13.357 min.

Effective stream area after confluence = 63.33%0{ac.)

Process from Point/Station 1066.000 to Point/Station

#%%% SUBAREA FLOW ADDITION **#+

"1066.000

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000

%

Decimal fraction soil group € = 0.000
Decimal fraction soil group D = 1.000

[RURAL {greater than 0.5 Ac, 0.2 ha) area typel

Time of concentration = 13.36 min.

Rainfall intensity = 3.036(In/Hr}) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 0.000({CFS} for 0.000(Ac.)

Total runoff = 151.601(CFS} Total area = 63.39(Ac.)

Process from Point/Station 1066.000 to Point/Station 1068.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) **+**

Upstream point/station elevation =  465.500{Ft.}
Downstream point/station elevation = 430.000({Ft.}
Pipe length = 264.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 151. 601 (CFS}
Nearest computed pipe diameter = 30.00(In.)
Calculated individual pipe flow = 151.601 (CFS}
Normal flow depth in pipe = 24.80(In.)

Flow top width inside pipe = 22.72(In.)

Critical depth could not be calculated.

Pipe flow velocity = 34.92(Ft/s)

Travel time through pipe = 0.13 min.

Time of concentration (TC) = 13.48 min.

End of computations, total study area = 63.390 (Ac.)
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San Diego County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software, (c)1991~-2003 Version 6.3

Rational method hydrology program based on
San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 08/02/18

2357.50 ILLUMINA
PROPOSED CONDITIONS
SYSTEM 200, FILE: 2000P100

*k¥txkxsk  Hydrology Study Control Information #krdskdidx

Program License Serial Number 4049

Rational hydrology study storm event year is 100.0
English (in-lb) input data Units used
English (in) rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity) = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C' values used

Runoff coefficients by rational method

Process from Point/Station 2000.000 to Point/Station 2001.000
%%%% TNITIAL AREA EVALUATION *¥¥¥ -

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area type]

Initial subarea flow distance = 306.000(Ft.)

Highest elevation = 498,000(Ft.)

Lowest elevation = 490.000(Ft.)

Elevation difference = 8.000(Ft.}

Time of concentration calculated by the urban

areas overland flow method (Rpp X-C) = 14.86 min.

TC = {1.8%(1.1-C}*distance(Ft.)~.5)/(% slope”(1/3)]

TC = [1.8%(1.1~0.4500)*( 306.000~.5)/{ 2.614~(1/3)]= 14.86

Rainfall intensity (I) = 2.916{(In/Hx) for a . 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.450
Subarea runoff = 2.257(CFS)

Total initial stream area = 1.720(Ac.)

Process from Point/Station 2001.000 to Point/Station 2003.000
#*%% PIPEFLOW TRAVEL TIME (Program estimated size) *¥**

Upstream point/station elevation = '489.000(Ft.)
Downstream point/station elevation = 473.700{Ft.)
Pipe length = 420.00(Ft.} Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 2.257(CFS)

Nearest computed pipe diameter = 9.00{In.})
Calculated individual pipe flow = 2.257(CFS)

Normal flow depth in pipe = 5.63(In.)
Flow top width inside pipe = 8.71(In.)

Critical Depth = 8.06(In.})

Pipe flow velocity = 1.77{Ft/s)

Travel time through pipe = 0.90 min.

Time of concentration (TC) = 15.76 min.

Process from Point/Station 2002.000 to Point/Station 2003.000
**%% SUBAREA FLOW ADDITION *w

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area type]

Time of concentration = 15.76 min.

Rainfall intensity = 2.850{In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runcff = 3.680{CFs) for 2.870{Ac.)

Total runoff = 5.937(CFS) Total area = 4,59(Ac.)

+

Process from Point/Station 2003.000 to Point/Station 2004,
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

o+
o+
S+

Upstream point/station elevation = 473.400(Ft.)
Downstresm point/station elevation = 471.900(Ft.)
Pipe length = 152.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 5.937(CFS)
Nearest computed pipe diameter = 15.00{In.)
Calculated individunal pipe flow = 5.937(CFS)
Normal flow depth in pipe =  11.39(In.)

Flow top width inside pipe = 12.82(In.)

Critical Depth = 11.82(In.)

Pipe flow velocity = 5.94(Ft/s}

Travel time through pipe = 0.43 min.

Time of concentration (TC) = 16.18 min.

Process from Point/Station 2004.000 to Point/Station 2005.000
*%%% PIPEFLOW TRAVEL TIME (Program estimated size) *#**

Upstream point/station elevation =  471.600{Ft.)
Downstream point/station elevation = 460.000(Ft.)
Pipe length = 850.00(Ft.} Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 5.937(CFS)
Nearest computed pipe diameter = 15.00{In.)
Calculated individuzl pipe flow = 5.937 (CFS)
Normal flow depth in pipe = 10.45(In.)

Flow top width inside pipe = 13.79(In.)

Critical Depth = 11.82(In.)

Pipe flow velocity = 6.51(Ft/s)

Travel time through pipe = 2.43 min.

Time of concentration (TC} = 18.62 min,
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Process from Point/Station 2006.000 to Point/sStation 2005.000
*%*% QUBAREDA FLOW ADDITION *#%*
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group B = 1.000
[RURAL (greater than 0.5 Ac, 0.2 ha) area type]l
Time of concentration = 18.62 min.
Rainfall intensity = 2.662(In/Hx) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 4.288(CFS) for 3.580{Ac.)
Total runoff = 10.226 (CFS) Total area = 8.17 (Ac.)
Process from Point/Station 2005.000 to Point/station 2008.000

*%¥* PIPEFLOW TRAVEL TIME (Program estimated size) ***¥

Upstream point/station elevation = 463.430(Ft.)
Downstream point/station elevation =  406.500(Ft.)
Pipe length =  135.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 10.226(CFS)
Nearest computed pipe diameter = 9.00(In.)
Calculated individval pipe flow = 10.226{CFS)
Normal flow depth in pipe = 7.02(In.)

Flow top width inside pipe = 7.46{In.)

Critical depth could not be calculated.

Pipe flow velocity = 27.68(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration {TC) = 18.70 min.

End of computations, total study area = 8.170 {Ac.}
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San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {¢)1991-2003 Version 6.3
Rational method hydrology program based on

San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 10/13/17

2357.50 ILLUMINA
PROPOSED CONDITIONS
SYSTEM 300, FILE: 3000P100

***kkskk+  Hydrology Study Control Information *w##kddii

Program License Serial Number 4049

Rational hydrology study storm event year is 100.0
Bnglish (in-1b} input data Units used

English (in) rainfall data used

Standard intensity of Appendixz .I-B used for year and
Elevation 0 - 1500 feet

Factor (to multiply * intensity) =
Only used if inside City of San Diege
San Diego hydrology manual 'C' values used
Runoff coefficients by rational method

1.000

3002.000

Process from Point/Station 3000.000 to Point/Station
d%*% INITIAL AREA EVALUATION ****

Decimal fraction soil group A = 0,000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type

Initial subarea flow distance =
Highest elevation = 499.000(Ft.)
Lowest elevation = 496.200(Ft.)
Elevation difference = 2.800(Ft.)

Time of concentration calculated by the urban

areas overland flow method (App X-C} = 2.38 min.
TC = [1.8*(1.1-C)*distance(Ft.}".5)/(% slope*(1/3)]

TC = [1.8%{1.1-0.9500)*{ 130.000~.5)/( 2.154%{1/3) )=
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4.389(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 1.251 {CFS)
Total initjal stream area =

]
130.000(Ft.)

2.38

0.300(ac.)

Process from Point/Station
¥%¥% SUBAREA FLOW ADDITION **#%

3001.000 to Point/Station

'3002. 000

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000

Decimal fraction soil group C
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]

Time of concentration = 5.00 min.

Rainfall intensity = 4.389(In/Ax) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 2.669 (CF8) for 0.640{Ac.})

Total runoff = 3.919(CFs) Total area = 0.94(Ac.)

B B R R A e
Process from Point/Station 3002.000 to Point/Station 3003.000
**+% PTPEFLOW TRAVEL TIME (Program estimated size) **x**

Upstream point/station elevation = 490.520(Ft.}
Downstream point/station elevation = 488.400(Ft.)
Pipe length =  310.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 3.919(CFS)
Nearest computed pipe diameter = 15.00(In.}
Calculated individual pipe flow = 3.519(CFs)
Normal £low depth in pipe = 9.55(In.)

Flow top width inside pipe = 14.43(In.}

Critical Depth = 9.61{In.)

Pipe flow velocity = 4,76(Ft/s)

Travel time through pipe = 1.09 min.

Time of concentration (TC) = 6.09 min.

End of computations, total study area = 0.940 (Ac.)
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San Diego County Rational Hydrology Program

LI T T o O VP YR S S U

CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2003 Version 6.3

Rational method hydrology program based on

San Piego County Flood Control Division 1985 hydrology manual

Rational Hydrology Study

Date: 07/31/18

2357.50 ILLUMINA

PROPOSED CONDITIONS
SYSTEM 4000, FILE: 4000P100

Fhkdhddkkk Hydrology Study Control Information ***w#kkkdk

Program License Serial Number 4049

Rational hydrology study storm event year is 100.0
English {in-1b) input data Units used
English {in} rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet
Factor (to multiply * intensity)
Only used if inside City of San Diego
San Diego hydrology manual 'C' values used
Runoff coefficients by rational method

= 1.000

B N e o
Process from Point/Station
*%k% TNITIAL AREA EVALUATION **%%

4019.000 to Point/Station

4010.000

Decimal fraction
Decimal fraction
Decimal fraction
Decimal fraction
{INDUSTRIAL area

soil group A
soil group B
soil group C
soil group D
type

Initial subarea flow distance

Highest elevation =

Lowest elevation

Elevation difference =

= 502.000(Ft

= 0.
= 0.
= 0.

1.

515.000(Ft.)

.)

000
000
000
000

]
880.000(Ft.)

13.000 (Ft.}

Time of concentration calculated by the urban
areas overland flow method (Bpp X-C) = 7.03 min.
TC = [1.8%(1,1-C)*distance{Ft.}".5}/(% slope”(1/3)]

TC = [1.8%{1.1-0.9500)*( 880.000%.5)/( 1.477~(1/3}]1=

Rainfall intensity (I) =
Effective runoff coefficient used for area (Q=KCIA} is C = 0.950

Subarea runoff =

6.967 (CF

Total initial stream area =

3.840{In/Hr} for a

S)

1.910(Ac.)

7.03
100.0 year storm

Process from Point/Station
#%%% PIPEFLOW TRAVEL TIME (Program estimated size) ****

4010.000 to Point/Station

4011.000

Upstream point/station elevation =
Downstream point/station elevation

Pipe length =

80.00(Ft.)

498,100 (Ft. )
= 497.300(Ft.)

Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 6.967(CFS)
Nearest computed pipe diameter = 18.00(In.)
Calculated individual pipe flow = 6.967(CFS)
Normal flow depth in plpe = 10.71{In.}

Flow top width inside pipe = 17.67(In.}

Critical Depth = 12.26(In.)

Pipe flow velocity = 6.36{Ft/s)

Travel time through pipe = 0.21 min.

Time of concentration (TC) = 7.24 min.

Process from Point/Station 4009.000 to Point/Station 4011,000
*%%* SUBAREA FLOW ADDITION dkekx

Decimal fraction soil group A = 0.000
Decimal fradction soil group B =
Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000

[INDUSTRIAL area type 3

Time of concentration = 7.24 min.

Rainfall intensity = 3.797{In/Hr) for a  100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 2.7718(CFrS) for 0.770(ac.)

Total runoff = 9.745(CFS} Total area = 2.68(Ac.)

Process from Point/Station 4009.000 to Point/Station 4011.000

*4x* CONFLUENCE OF MINOR STREAMS *#%%

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 2.680{Ac.)
Runoff from this stream = 9.745(CFS)
Time of concentration = 7.24 min.

Rainfall intensity = 3,797 (In/Hr)

B ey
Process from Point/Station 4003.000 to Point/Station 4005.000
*%+% TNITIAL AREA EVALUBTION #*k++*

Decimal fraction soil group A = 0.000

Decimal fractlon soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

(INDUSTRIAL area type 1
Initial subarea flow distance = 632.000(Ft.)
Highest elevation = 515.000(Ft.)}

Lowest elevation = 508.300(Ft.)

Elevation difference = 6.700(Ft.)

Time of concentration calculated by the urban

areas overland flow method {App X-C) = 6.66 min,
TC = [1.8%(1.1-C)*distance(Ft.)~.5)/(% slope~{1/3)]
TC = [1.8*(1.1-0.9500) *({ 632.000~.5)/{ 1.060"{1/3)]= 6.66

Rainfall intensity (I} = 3.920{In/Hr} for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.950
Subarea runoff = 4.842(CFS)

Total initial stream area = 1.300(Ac. )

B e N R R n e
Process from Point/Station 4005.000 to Point/Station 4008.000
*dkk PIPRFLOW TRAVEL TIME {Program estimated size) *¥%¥
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Upstream point/station elevation = 502.000(Ft.)

Downstream point/station elevation = 501.730(Ft.)
Pipe length = 13.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 4.842(CFS)
Nearest computed pipe diameter = 12.00(In.)
Calculated individual pipe flow = 4.842(CFS)
Normal flow depth in pipe = 9.27(In.)

Flow top width inside pipe = 10.06(In.)
Critical Depth = 10.90{In.}

Pipe flow velocity = 7.43{Ft/s)
Travel time through pipe = 0.03 min.
Time of concentration (IC} = 6.69 min.

S SIS SRR RSP SEERNNRSE PR
Process from Point/Station 4004.000 to Point/Station 4008.000
*%%* SUBRREA FLOW ADDITION *#** .

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

{INDUSTRIAL area type ]

Time of concentration = 6.69 min.

Rainfall intensity = 3.914 (In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 6.953(CFS} for 1.870 (Ac.)

Total runoff = 11.795(CFS) Total area = 3.17(Ac.)

Process from Point/Station 4018.000 to Point/Station 4008.000

*%%% SUBARER FLOW ADDITION *¥%*

Decimal fraction soil group A =
Decimal fraction scil group B = 0.000

Decimal fraction soil group C =’

Decimal fraction soil group D = 1.000

[RURAL (greater than 0.5 Ac, 0.2 ha) area type]

Time of concentration = 6.69 min.

Rainfall intensity = 3.914(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450
Subarea runoff = 7.010(CFS) for 3.980(Ac.}

Total runoff = 18.804(CFS) Total area = 7.15(Ac.)

B T A o e R e ]
Process from Point/Station 4008.000 to Point/Station 4011.000
*%%% PIPEFLOW TRAVEL TIME {Program estimated size} *+*%x

Upstream point/station elevation =  501.400({Ft.)
Downstream point/station elevation = 493.360(Ft.)
Pipe length = 766.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 18.804 (CFS}
Nearest computed pipe diameter = 24.00{In.)
Calculated individual pipe flow = 18.804 (CFS)
Normal flow depth in pipe = 16.41(In.}

Flow top width inside pipe = 22.32(In.)

Critical Depth = 18.73(In.)

Pipe flow velocity = 8.22(Ft/s)

Travel time through pipe = 1.55 min.

Time of concentration {TC) = 8.24 min.

B e Bt o o A R S e
Process from Point/Station 4008.000 to Point/Station 4011.000
**%% CONFLUENCE OF MINOR STREAMS *#**

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 7.150(Ac.) .
Runoff from this stream = 18.804 (CES)
Time of concentration = 8.24 min.
Rainfall intensity = 3.620(In/Hr)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {In/Hr)
1 9.745 7.24 3.797
2 18.804 8.24 3.620
Qmax({l) =

1.000 * 1.000 * 9.745} +

1.000 * 0.879 * 18.804) + = 26.273
Omax (2) =

0.953 * 1.000 * 9.745) +

1.000 * 1.000 * 18.804) + = 28.094

Total of 2 streams to confluence:
Flow rates before confluence point:

9.745 18.804

Maximum flow rates at confluence using above data:
26.273 28.094

Area of streams before confluence:
2.680 7.150

Results of confluence:

Total flow rate = 28.094 (CFS)

Time of concentration = 8.240 min.

Effective stream area after confluence = 9.830(Ac.)

R L e e R s s ey
Process from Point/Station 4011.000 to Point/Station 4017.000
**++* PIPEFLOW TRAVEL TIME {Program estimated size} ***x

Upstream point/station elevation =  486.800(Ft.)
Downstream point/station elevation = 492.560(Ft.)
Pipe length =  421.78(Ft.) Manning's N = 0.013

No. of pipes = 1 Required pipe flow = 28.0%4 (CFS}
Nearest computed pipe diameter = 27.00{In.)
Calculated individuval pipe flow = 28.094 (CFS)

Normal flow depth in pipe =  20.11(In.)
Flow top width inside pipe = 23.54(In.)
Critical Depth = 22,13(In.)

Pipe flow velocity = 8.84(Ft/s)

- Travel time through pipe = 0.79 min.

Time of concentration (IC) = 9.03 min,

B N L e R e
Process from Point/Station 4011.000 to Point/Station 4017.000
**%% CONFLUENCE OF MINOR STREAMS **¥+

Along Main Stream number: 1 in normal stream number 1

Stream flow area = 9.830(Ac.) )
Runoff from this stream = 28,094 (CFs)
Time of concentration = 9.03 min.
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3.501 (In/Hx)

Rainfall intensity =

Process from Point/Station 4012.000 to Point/Station
*%%% JNITIAL AREA EVALUATION ****

+

w3
o+
o+
o+

401

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal. fraction soil group C = 0.000

Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]
Note: user entry of impervious value, Ap = 0.850

Initial subarea £low distance = 180.000(Ft.)

Highest elevation = 506.000(Ft.)

Lowest elevation = 504.200(Ft.)

Elevation difference = 1.800(Ft.)

Time of concentration calculated by the urban

areas overland flow method (App X-C) = 4.90 min.
TC = [1.8*({1.1-C)*distance(Ft.}".5)/(% slope~{1/3)]

TC = [1.8*{1.1-0.8972)*( 180.000~.5}/( 1.000%{1/3}]1=
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4.389{In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff = 4.056 (CFS)
Total initial stream area =

4.90

1.030(Ac.)

Process from Point/Station 4013.000 to Point/Station
k% TMPROVED CHANNEL TRAVEL TIME #¥*%*

4014.000

Upstream point elevation = 504.200(Ft.)
Downstream point elevation = 496.000({Ft.)
Channel length thru subarea =  840.000(Ft.)
Channel base width = 3.000(Ft.)

Slope or 'Z' of left channel bank =
Slope or 'Z' of right channel bank =
Estimated mean flow rate at midpoint of channel =
Manning's 'N’ = 0,015

Maximum depth of channel = 2.000(Ft.)

Flow(q) thru subarea = 23.608 (CFS)

Depth of flow = 0.698 (Ft.), Average velocity =
Channel flow top width = 8.580(Ft.)

23.608(CFS)

5.845(Ft/s)

Flow Velocity = 5.85(Ft/s)

Travel time = 2.40 min.

Time of concentration = 7.40 min.
Critical depth = 0.858(Ft.}

Adding area flow to channel

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000

{INDUSTRIAL area type

Rainfall intensity = 3.768(In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 35.545(CFS) for 9.930(Ac.)

Total runoff = 39.601(CFS) Total area = 10.96(Ac.}

4015.000

Process from Point/Station 4014.000 to Point/Station
++** PIPEFLOW TRAVEL TIME (Program estimated size) ****

B b ks b bbb oo e

Upstream point/station elevation =
Downstream point/station elevation =

494.780(Ft.)
494.620(Ft.)

Pipe length = 27.00(Ft.) Manning's N = 0,013
No. of pipes = 1 Required pipe flow = 39.601(CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 39.601 (CFS)

Normal flow depth in pipe = 26.25(In.)
Flow top width inside pipe = 26.62(In.)
Critical Depth = 25.14{In.}

Pipe flow velocity = 7.81(Ft/s)
Travel time through pipe = 0.06 min.
Time of concentration (TC) = 7.45 min.

PN

4010.000 to Point/Station

t++4++

4015.000

Process from Point/Station
*%%% SUBAREA FLOW ADDITION ##%#*

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
[INDUSTRIAL area type 1
Time of concentration = 7.45 min,

Rainfall intensity = 3.757(In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational methed,Q=KCIA, C = 0.950
Subarea runoff = 3.284(CFS) for 0.920{Ac.)

Total runoff = 42.884{CFS) Total area = 11.88(Ac.)

4015.000 to Point/Station

Process from Point/Station 4016.000
**%% PIPEFLOW TRAVEL TIME (Program estimated size) ****
Upstream point/station elevation =  494.520(Ft.}
Downstream point/station elevation = 494.150{Ft.)
Pipe length = 63.00{Ft.) . Manning's N = 0,013

No. of pipes = 1 Required pipe flow = 42.884 (CFS)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 42.884 (CFS)
Normal flow depth in pipe = 29.25{In.}

Flow top width inside pipe = 20.95({In.}

Critical Depth = 26.09(In.}

Pipe flow velocity = 7.7L(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 7.59 min.

Process from Point/Station 4009.000 to Point/Station 4016.000
*+%% SUBAREA FLOW ADDITION *#*+*

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1,000

{INDUSTRIAL area type ]

Time of concentration = 7.59 min,

Rainfall intensity = 3.732{In/Hr) for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runoff = 2.233(CFS) for 0.630{ac.)

Total runoff = 45.118(CFS) Total area = 12.51(Ac.)
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Process from Point/Station 4016.000 to Point/Station 4017.000
*%¥% PIPEFLOW TRAVEL TIME (Program estimated size) ***+

Upstream point/station elevation = 494 ,050(Ft.)
Downstream point/station elevation = 492.560(Ft.)
Pipe length =  219,00(Ft.) Manuing's N = 0,013
No. of pipes = 1 Required pipe flow = 45.118(CF8)
Nearest computed pipe diameter = 33.00(In.)
Calculated individual pipe flow = 45.118 (CFS}
Normal flow depth in pipe = 28.22(In.)

Flow top width inside pipe = 23.23{In.)

Critical Depth = 26.71(In.)

Pipe flow velocity = 8.35(Ft/s)

Travel time through pipe = 0.44 min.

Time of concentration (TC) = 8.03 min,

Process from Point/Station 4016.000 to Point/Station 4017.000

%%k CONFLUENCE OF MINOR STRERMS ****

Along Main Stream number: 1 in normal stream number 2

Stream flow area = 12.510{Ac.)

Runoff from this stream = 45,118 (CES)
Time of concentration = 8.03 min.
Rainfall intensity = 3.655(In/Hx)

Summary of stream data:

Stream Flow rate TC Rainfall Intensity
No. (CFS) (min) {In/Hr)

1 28.094 9.03 3.501

2 45.118 8.03 3.655

Qmax (1) =

1.000 * 1.000 * 28.094) + -

0.958 * 1.000 * 45.118) + = 71.302
Qmax(2) = .
1.000 * 0.888 * 28.094) +
1.000 * 1.000 * 45.118) + = 70.078

Total of 2 streams to confluence:
Flow rates before confluence point:

28.094 45.118

Maximum flow rates at confluence using above data:

. 70.076
Area of streams before confluence:

9.830 12.510
Results of confluence:
Total flow rate = 71,302(CFS)
Time of concentration = 9.035 min.
Effective stream area after confluence = 22.340{Ac.}
Process from Point/Station 4017.000 to Point/Station 4020.000

*%%% PIPEFLOW TRAVEL TIME (Program estimated size) *¥%¥%*

Upstream point/statlon elevation = 492.460(Ft.)
Downstream point/station elevation = 492.000(Ft.)
Pipe length = 78.00(Ft.) Manning's N = 0.013
No. of pipes = 1 Required pipe flow = 71.302(CFS)
Nearest computed pipe diameter = 42.00(In.)

L 2 ey

ROFOSEDI4000P1

P

71.302(CFs)

Normal flow depth in pipe = 31.83(In.}

Flow top width inside pipe = 35,99(In.}

Critical Depth = 31.73{In.}

Pipe flow velocity = 9.11(Ft/s)

Travel time through pipe = 0.14 min.

Time of concentration (TC) = 9.18 min.

Process from Point/Station 4000.000 to Point/Station 4020.000

H*k% SUBAREA FLOW ADDITION *¥*+

Decimal fraction soil group A = 0.000
Decimal fraction soll group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000

[COMMERCIAL area type ]

Time of concentration = 9.18 min.

Rainfall intensity = 3.481(In/Hr) for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.850
Subarea runoff = 34.260(CFS) for 11.580(Ac.)

Total runoff = 105.562(CFS) Total area = 33.92(Ac.)

Process from Point/Station 4020.000 to Point/Station 4025.000

*%%+ PIPEFLOW TRAVEL TIME (Program estimated size) **#*

Upstream point/station elevation =  484.500(Ft.)
Downstream point/station elevation =  482.900(Ft.)
Pipe length = 80.00(Ft.) Manning's N = 0,013

No. of pipes = 1 Required pipe flow =  105.562(CFS)
Nearest computed pipe diameter = 39.00(In.)
Calculated individual pipe flow =  105.562(CFS)

Normal flow depth in pipe = 29.02{In.}

-Flow top width inside pipe'=  34.04(In.)

Critical Depth = 36.70(In,)

Pipe flow velocity = 15.94(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration {TC} = 9.26 min.

End of computations, total study area = 33.920 (Ac.)

Printed: 8/14/2018 2:42:02 PM PM Modified: 7/31/2018 4:04:3¢ PM PM Page7of8

Printed: 8/14/2018 2:42:02 PM PM Modified: 7/31/2018 4:04:39 PM PM Page8of8



e N [ AP Y DN LTI Lt b halaedd et shems e s anab 1 st e e

[ i

ROl

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, {¢)1991-2003 Version 6.3
Rational method hydrology program based on

San Diego County Flood Control Division 1985 hydrology manual
Rational Hydrology Study Date: 07/31/18

2357.50 ILLUMINA
PROPOSED CONDITIONS
SYSTEM 500, FILE: 5000P100

Wk e de ke de Hydrology Study Control Information **#k%iddik

Program License Serial Number 4049

Rational hydrology study storm event year is - 100.0
English (in-lb) input data Units used
English (in} rainfall data used

Standard intensity of Appendix I-B used for year and
Elevation 0 - 1500 feet

Factor {(to multiply * intensity} = 1.000

Only used if inside City of San Diego

San Diego hydrology manual 'C’' values used

Runoff coefficients by rational method

Process from Point/Statio 5000.000 to Point/Station 5003.000
*%%+ INITIAL AREA EVALUATION **¥* .

Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000

Decimal fraction soil group D 1.000
[(INDUSTRIAL area type 1
Initial subarea flow distance = 470.000{Ft.)
Highest elevation = 510.000(Ft.)

Lowest elevation = 502.000(Ft.}

Elevation difference = 8.000(Ft.)
Time of concentration calculated by the urban
areas overland flow method (App X-C} = 4.90 min.

TC = [1.8*(1.1-C)*distance{Ft.}~.5)/(% slope*(1/3)]

TC = [1.8*{1.1-0.9500)*( 470.000~.5)/( 1.702~(1/3)1= 4.90
Setting time of concentration to 5 minutes

Rainfall intensity (I) = 4,389(In/Hr) for a 100.0 year storm
Effective runoff coefficient used for area {(Q=KCIA) is C = 0,950

Subarea runoff = 1.501(CFS)
Total initial stream area = 0.360(Ac.)
Process from Poeint/Station 5003.000 to Point/Station 5008.000

***% STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ***+

Top of street segment elevation = 502.000(Ft.)
End of street segment elevation = 497.500(Ft.)

Length of street segment

320.000(Ft.)

Height of curb above gutter flowline = 6.0(In.)

Width of half street (curb to crown) = 26.000(Ft.)
Distance from crown to crossfall grade break = 10.000(Ft,)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020
Street flow is on [1] side{s) of the street

Distance from curb to property line = 15.000(Ft.)
Slope from curb to property line {v/hz) = 0.020
Gutter width =  1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning’s N from gutter to grade break = 0.0180

Manning's ¥ from grade break to crown = 0.0180

Estimated mean flow rate at midpoint of street = 1.918(CFS}
Depth of flow = 0.278(Ft.), Average velocity = 2.117(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet £low width = 9.136{Ft.)
Flow velocity = 2.12(Ft/s)
Travel time = 2.52 min. TC = 7.52 min.

Adding area flow to street
Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000

[INDUSTRIAL area type 1

Rainfall intensity = 3.745(In/Hr} for a 100.0 year storm

Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950
Subarea runcff = 0.71L(CFS} for 0.200(Ac.)

Total runoff = 2.213(CFS) Total area = 0.56(Ac.)
Street flow at end of street = 2.213(CFs)

Half street flow at end of street = 2.213(CFS)

Depth of flow = 0.289(Ft.), Average velocity = 2.187(Ft/s)

Flow width (from curb towards crown)=  9.697(Ft.)

LAt B

5002.000 to Point/Station 5008.000

Process from Point/Station

*dkk* SUBAREA FLOW ADDITION *+**

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1.000
[INDUSTRIAL area type ]
Time of concentration = 7.52 min.

Rainfall intensity = 3.745{In/Hr} for a 100.0 year storm
Runoff coefficlent used for sub-area, Rational method,Q=KCIA, C = 0.850
Subarea runoff = 4.304(CFS) for 1.210(Ac.)

Total runoif = 6.517(CFS) Total area = 1.77(Ac.)

Process from Point/Statio 5005.000 to Point/Station 5008.000
*%k% SURAREA FLOW ADDITION ***%

Decimal fraction soil group A = 0.000

Decimal fraction soil gzroup B = 0.000

Decimal fraction soil group C = 0.000

Decimal fraction soil group D = 1,000

[INDUSTRIAL area type 1

Time of concentration = 7.52 min.

Rainfall intensity = 3.745(In/Hr} for a 100.0 year storm
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.950

Printed: 8/14/2018 2:42:06 PM PM Modified: 7/31/2018 4:07:43 PM PM Page 10f3
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Subarea runoff = 0.391({CFS) for 0.110(Ac.})
Total runoff = 6.908(CFS) Total area = 1.88(Ac.)
End of computations, total study area = 1.880 (Ac.)

Printed: 8/14/2018 2:42:06 PM PM Modified: 7/31/2018 407:43 PM PM Page3of3
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North Basin

Project Summary

System 4000-
Title North Basin
Engineer PDC
Company PDC
Date 7/23/2018
Notes
Bentley Systems, Inc. Haestad Methods Salution Bentley PondPack V8i
North.ppe Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 1 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin
Subsection: Master Network Summary '

Catchments Summary

252.000 |

S
267.000

Pond Summary

1 (IN) EX10 0 4.893 252.000 105.60 (N/A) (N/A)
1 (OUT) EX10 0 4.893 267.000 13.35 488.63 3.009
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
North.ppe Center [08.11.01.56]
8/15/2018 . 27 Siemon Company Drive Sulte 200 W Page 2 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin

Subsection: Read Hydrograph Return Event: 100 years

Label: CM-1 Storm Event:
Peak Discharge 105.60 ft3/s
Time to Peak 252,000 min
Hydrograph Volume 4,893 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 9.000 min
Time on left represents time for first value in _each row

B A

lo oW Flo
0.000 0.00 0.00 3.60 3.70
45,000 3.90 4.00 4.10 4.30 4.40
90.000 4.60 4.70 5.00 5.10 5.40
135.000 5.60 6.00 6.30 6.80 7.10
180.000 7.90 8.40 9.60 10.40 12.70
225.000 14.50 21.30 32.00 105.60 17.10
270.000 11.40 8.90 7.50 6.50 5.80
315.000 5.30 4.90 4.50 4.20 4.00
360.000 3.80 0.00 (N/A) (N/A) (N/A)

North.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 3 of 18



North Basin
Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: 1 Storm Event:

481.00 0.0 : 10.000 0.000 0.000 0.000

483.90 0.0 10.000 30.000 0.001 0.001

484.00 0.0 18,816.000 19,259.774 0.015 0.015

490.00 0.0 45,867.000 94,060.431 4.319 4.334
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
North.ppe Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 4 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin

Subsection: Volume Equations Return Event: 100 years
Label: 1 Storm Event:

Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * {(EL2 - El1) * (Areal + Aréa2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Beniley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
North.ppc Center {08.11.01.56]
815/2018 27 Siemon Company Drive Suite 200 W Page 5 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin

Subsection: Outlet Input Data - Return Event: 100 years
Label: Outlet#1 Storm Event:

Requested Pond Water Surface Elevations

Minimum (Headwater) 481.00 ft
Increment (Headwater) ) 0.10 ft
Maximum (Headwater) 490.00 ft
Outlet Connectivity
. . 1-Lowflow
Orifice-Circular orifice Forward TW 484.50 490.00
Orifice-Circular 2Midflow | £ ard T™W 486.50 490.00
orifice
Orffice-Circuler | SO | poryarg | Tw 487.50|  490.00
Stand Pipe Riser - 1 Forward ™ 488.50 490.00
0..
Orifice-Circular Underdrain | Forward TW 481.25 490.00
orifice
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Salution Bentley PondPack V8i
North.ppc Center’ [08.11.01.56]
811512018 27 Siemon Company Drive Suite 200 W Page 6 of 18

Watertown, CT 08795 USA +1-203-755-1666



North Basin
Subsection: Outlet Input Data Return Event: 100 years
Label: Outlet#1 Storm Event:

Structure ID: 0-Underdrain orifice
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 481.25 ft
Orifice Diameter 6.0 in
Orifice Coefficient 0.600

Structure ID: 2-Midflow orifice
Structure Type: Orifice-Circular

Number of Openings 3
Elevation 486,50 ft
Orifice Diameter 6.0in
Orifice Coefficient 0.600

Structure ID: 3-Highflow orifice
Structure Type: Orifice-Circular

Number of Openings 2
Elevation 487,50 ft
Qrifice Diameter 8.01in
Orifice Coefficient 0.600

Structure ID: Riser- 1
Structure Type: Stand Pipe

_ Number of Qpenings ) 1 )
Elevation : 488.50 ft
Diameter 36.0 in
Orifice Area 7.1f2
Orifice Coefficient 0.600
Weir Length 9.42 ft
Weir Coefficient 3.00 (ft*0.5)/s
K Reverse- 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest True

Structure ID: 1-Lowflow orifice
Structure Type: Orifice-Circular

Number of Openings 3
Elevation 484.50 ft
Orifice Diameter 4.0in
Orifice Coefficient - 0.600
Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V8i
North.ppc Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 7 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin

Subsection: Outlet Input Data Return Event: 100 years
Label: Outlet#1 Storm Event:

Structure ID; TW
Structure Type: TW Setup, DS Channel

Taillwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30

Tailwater Tolerance .

{(Minimum) 0.01 ft

Tailwater Tolerance

(Maximum) 0.50 e

Headwater Tolerance

(Minimumy) 0.0t

Headwater Tolerance

(Maximum) 0.50 ft

Flow Tolerance (Minimum) 0.001 fi3/s

Flow Tolerance (Maximum) 10.000 ft3/s

1
Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V8i

North.ppe Center . 108.11.01.56)
8/15/2018 27 Siemon Company Drive Suite 200 W Page 8 of 18

Watertown, GT 08795 USA +1-203-755-1666



North Basin

Subsection: Composite Rating Curve Return Event: 100 years
Label: Outlet#1 . Storm Event:

Composite Outflow Summary
tEF SUH

481.00 0.00 (N/A) 0.00
481.10 0.00 (N/A) 0.00
481.20 0.00 (N/A) 0.00
481,25 0.00 (N/A) 0.00
481.30 0.01 (N/A) 0.00
481.40 0.05 (N/A) 0.00
481.50 0.13 (N/A) 0.00
481.60 0.25 (N/A) 0.00
481.70 0.38 {N/A) 0.00
481.80 0.52 (N/A) 0.00
481.90 0.60 (N/A) 0.00
482.00 0.67 (N/A) 0.00
482.10 0.73 (N/A) 0.00
482.20 0.79 (N/A) 0.00
482.30 0.85 {N/A) 0.00
482.40 0.90 (N/A) 0.00
482.50 . 0.95 (N/A) 0.00
482.60 0.99 (N/A) 0.00
482.70 1.04 (N/A) 0.00
482.80 1.08 (N/A) 0.00
482.90 112 (N/A) , 0.00
© 483.00 1i6| , (N/A) ~0.00
483.10 1.20 (N/A) 0.00
483.20 1.23 (N/A) 0.00
483.30 . 1.27 : {N/A) 0.00
483.40 1.30 (N/A) 0.00
483.50 1.34 (N/A) 0.00
483.60 1.37 (N/A) 0.00
483.70 1.40 {N/A) 0.00
483.80 : 143} - (N/A) : 0.00 |-

483.90 1.46 (N/A) 0.00
484.00 1.49 {N/A) 0.00
484,10 1.52 (N/A) 0.00
484.20 1.55 (N/A) 0.00
484.30 1.58 (N/A) 0.00
484.40 1.61 (N/A) 0.00
484.50 1.64 (N/A) 0.00
484.60 1.72 (N/A) 0.00
484.70 1.90 (N/A) 0.00
484.80 2,13 (N/A) 0.00
484.90 2.35 (N/A) 0.00
485.00 2.50 (N/A) 0.00
485.10 2.62 (N/A) 0.00

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

North.ppe Center [08.11.01.56}

8/15/2018 27 Siemon Company Drive Suite 200 W Page 9 of 18

Watertown, CT 06795 USA +1-203-755-1666



North Basin

Subsection: Composite Rating Curve ‘ Return Event: 100 years
Label: Qutlet#1

485.20 2.74 (N/A) 0.00
485.30 2.84 (N/A) 0.00
485.40 2.95 (N/R) 0.00
485.50 3.04 {N/A) ’ 0.00
485.60 3.13 {N/A) 0.00
485,70 3.22 (N/A) |- 0.00
485.80 3.30 (N/A) 0.00
485.90 3.38 (N/A) 0.00
486.00 3.46 (N/A) 0.00
486.10 3.54 (N/A) 0.00
486.20 3.61 (N/A) 0.00
486.30 3.68 (N/A) 0.00
486,40 3.75 {N/A) 0.00
486.50 3.82 (N/A) 0.00
486.60 3.96 (N/A) 0.00
486.70 4,22 (N/A) 0.00
486.80 4,58 (N/A) 0.00
486.90 5.02 (N/A) . 0.00
487.00 5.56 . (N/A) 0.00
487.10 5.88 (N/A) 0.00
487.20 | | 6.16 (N/A) 0.00
487.30 | . . 6.42 . (N/A) 0.00
487.40 6.66 (N/A) 0.00
487.50 6.89 (N/A) 0.00
487.60 7.16 (N/A) 0.00
487.70 7.52 (N/A) 0.00
487.80 7.96 (N/A) 0.00
487.90 8.47 (N/A) 0.00
488.00 9.03 (N/A) - 0.00
488,10 9.63 N/ |- - 0.00
488.20 10.26 (N/A) 0.00
488.30 10.69 {N/A) : 0.00
488.40 11.09 (N/A) 0.00
488.50 1146 (N/A) 0.00
488.60 12.71 (N/A) 0.00
488.70 14.68 (N/A) 0.00
488.80 17.12 . (N/A) 0.00
488.90 19,94 {N/A) 0.00
489.00 23.09 (N/A) 0.00
489.10 ] 26.53 (N/A) 0.00
489.20 30.23 | (N/A) 0.00
489.30 34.18 (N/R) 0.00
489.40 38.36 (N/A) 0.00
Bentley Systems, Inc. Haestad Methods Solution
North.ppc Center
8/5/2018 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA “+1-203-755-1666

Storm Event:

Bentley PondPack V8i
[08.11.01.56]
Page 10 of 18



North Basin

Subsection: Composite Rating Curve

Label: OQutlet#1

Composite Outflow Summary

Vate Siirfacs

None Contributing

None Contributing

None Contributing

None Contributing

0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
O-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice

North.ppc
8/15/2018

0-Underdrain orifice -

489.50 42.76 (N/A)

489.60 47.36 (N/A)

489.70 52.16 (N/A)

489.80 54.03 (N/A)

489.90 55.74 (N/A)

490.00 57.39 (N/A) |
Snivibuting Structures :

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 vears

Storm Event:

Bentley PandPack V8i
[08.11.01.56]
Page 11 of 18



Subsection: Composite Rating Curve

Label: Outlet#1

Compasite Outflow Summary

i+ Contribufing SEugtres
0-Underdrain orifice

0-Underdrain orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-L owflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice 4 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow arifice + 0-Underdrain

orifice _

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Undetdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow arifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice

1-Lowflow orifice + 0-Underdrain

orifice .

1-Lowflow orifice + 0-Underdrain

orifice

0-Underdrain orifice

0-Underdrain orifice

North.ppc
8/15/2018

1-Lowflow orifice + 2-Midflow orifice +

1-Lowflow orifice + 2-Midflow orifice +

North Basin

Bentley Systems, Inc. Haestad Methods Solution

. Genter
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8i
[08.11.01.56]
Page 12 of 18



North Basin

Subsection: Composite Rating Curve

Label: Outlet#1

Composite Qutflow Summary

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
| 0-Underdrain orifice
1-Lowflow arifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice .
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice .
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 68-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice )
1-Lowflow arifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Undetdrain orifice

North.ppc
8/15/2018

i stidres

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Sieman Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8i
[08.11.01.56)
Page 13 of 18



North Basin

Subsection: Composite Rating Curve

Label: Qutlet#1

Composite Cutflow Summary
L Conttibuting Structur

T e o= T b

3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain otifice

1-Lowdlow carifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + Q-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highfiow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow arifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow arifice -+ Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow oifice -+ Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice N
1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

i-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
3-Highflow orifice + Riser - 1 + 0-
Underdrain orifice

i—Lowﬂow orifice + 2—Miaﬂow orifice + )

North.ppc
8/15/2018

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, GT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack Vai
[08.11.01.56]
Page 14 of 18



North Basin

Subsection: Elevation-Volume-Flow Table (Pond) . Return Event: 100 years
Label: 1 - Storm Event:
Infiltration

Infiltration Method .

(Computed) No Infiltration

Initial Conditions

Elevation (Water Sutface,

Initial) 481.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment _ 1.000 min

0.00 . 0.000 10.000 0.00 0.00 V 0.00

0.00 . 0.000 10.000 0.00 0.00 0.03
0.00 0.000 10.000 0.00 0.00 0.07
0.00 0.000 10.000 0.00 0.00 0.08
0.01 0.000 10.000 0.00 0.01 0.11
0.05 0.000 10.000 0.00 0.05| - 0.19
0.13 0.000 10.000 0.00 0.13 0.30
0.25 0.000 10.000 0.00 0.25 0.45
0.38 0.000 10.000 0.00 . 0.38 - 0.62
0.52 0.000 10.000 0.00 0.52 0.78
0.60 0.000 10.000 0.00 0.60 0.90
- 0.67 0.000 10.000 0.00 0.67 1.00
0.73 0.000 10.000 0.00 0.73 1.10
0.79 0.000 10.000 ©0.00 0.79 1.19
0.85 0.000 10.000 0.00 0.85 1.28
0.90 0.000 10.000 0.00 0.90 1.36
0.95 0.000 10.000 " 0.00 0.95 " 145
0.99 " 0.000 10.000 0.00 0.99 1.52
1.04 0.000 10.000 0.00 1.04 1.60
1.08 0.000 10.000 0.00 1.08 1.68
1.12 0.000 10.000 0.00 1.12 1.75
1.16 0.000 10.000 0.00 1.16 1.82
1.20 0.000 10.000 0.00 1.20 1.90
1.23 0.001 10.000 0.00 1.23 1.97
1.27 0.001 10.000 . 0.00 1.27 2.03
1.30 0.001 10.000 0.00 1.30 2.10
1.34 . 0.001 10.000 0.00 1.34 2.17
1.37 0.001 10.000 0.00 1.37 2.24
" 1.40 0.001 10.000 0.00 1.40 2.30
. Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
North.ppc Center : [08.11.01.56]
8/15/2018 27 Siernon Company Drive Suite 200 W Page 15 of 18

Watertown, CT 06795 USA +1-203-755-1666



North.ppc
815/2018

483.80

483.90
484.00
484.10
484.20
484.30
484.40
484.50
484,60
484.70
484.80
484.90
485.00
485.10
485.20
485.30
485.40
485.50
485.60
485.70
485.80
485.90
486.00
486.10
486.20
486.30
486.40
486.50
486.60
486.70
486.80
486.90
487.00
487.10
487.20
487.30
487.40

"487.50

487.60
487.70
487.80
487.90

488.00 |

1.46
149
1.52
1.55
1.58
1.61
1.64
1.72
1.90
2.13
2.35
2.50
2.62
2.74
2.84
2.95
3.04
3.13
3.22
3.30
3.38
3.46
3.54
3.61
3.68
3.75
3.82
3.96
4.22
4.58
5.02
5.56
5.88
6.16
6.42
6.66
6.89
7.16
7.52
7.96
8.47
9.03

© 1.569 29,964.352

North Basin
Subsection: Elevation-Volume-Flow Table (Pond)
Label; 1

0.001 10.000
0.015 18,816.000
0.059 19,169.694
0.103 19,526.682
0.149 19,886.963
0.195 20,250.538
0.242 20,617.406
0.289 20,987.568
0.338 21,361.023
0.387 21,737.771
0.438 22,117.812
0.489 22,501.148
0.541 22,887.776
0.594 23,277.698
0.648 23,670.913
0.703 24,067.422
0.759 24,467,224
0.815 24,870.320
0.873 25,276.709
0.931 25,686.391
0.991 26,099.367
1.051 26,515.636
1.112 26,935.199
1.175 27,358.055
1.238 27,784.204
1.302 28,213.647
1.368 28,646.383
1.434 29,082.413
1.501 29,521.736

1.639 30,410.262
1.709 30,859.466
1.780 31,311.962
1.853 31,767.752
1.926 32,226.836
2.001 32,689.213
2.076 33,154.883
2153 33,623.847
2.231 34,096.104
2.309 34,571.655
2.389 35,050.499
2:470 35,532,636

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years

Storm Event:

1,618.72
1,709.28
1,801.26
1,894.66
1,989.49
2,085.84
2,183.78
2,283.28
2,384.34
2,487.00
2,590.94
2,696.35
2,803.27
2,911.70
3,021.67
3,133.24
3,246.46
3,361.35
3,477.89
3,596.09

Bentley PondPack V8i
[08.11.01.56]
Page 16 of 18



North Basin
Subsection: Elevation-Volume-Flow Table (Pond) " Return Event: 100 years
Label: 1 Storm Event:

36,018.067

488.20 10.26 2.636 36,506.791 0.00

488.30 10.69 2.720 36,998.809 0.00 3,960.38 |

488.40 11.09 2.806 37,494,120 0.00 4,084.93

488.50 11.46 2,892 37,992,724 0.00 4,211.12

488.60 12.71 2.980 38,494.622 0.00 4,339.84

488.70 14.68 3.068 38,999.813 0.00 4,470.97

488.80 17.12 3.159 39,508.298 0.00 4,604.26

488.90 19.94 3.250 40,020.076 0.00 4,739.63

489.00 23.09 3.343 40,535.148 0.00 4,877.03

489.10 26.53 3.437 41,053.512 0.00 5,016.45

489.20 30.23 3.531 41,575.171 0.00 5,157.86

489.30 34.18 3.627 42,100.123 0.00 5,301.27

489.40 38.36 3.725 42,628.368 0.00 5,446.67

489.50 42.76 3.823 43,159.906 0.00 5,594.04

489.60 47.36 3.923 43,694.738 0.00 5,743.40

489.70 52.16 4.024 44,232.863 0.00 5,894.75

489.80 54.03 4,126 44,774.282 0.00 6,044.96

489.90 55.74 4,229 45,318.994 0.00 6,196.82

450.00 57.39 4.334 45,867.000 0.00 6,350.45

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V81

North.ppc Center’ 108.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 17 of 18

Woatertown, CT 06785 USA +1-203-755-1666



North Basin

Subsection: Pond Inflow Summary Return Event: 100 years
Label: 1 (IN) Storm Event:

Summary for Hydrograph Addition at '1’

Upstreaf LAk ‘Upstreain Node':

"<(':atchment to Outflow Node> CM-1

Node Inflows

‘How (From) ~ CM-1 4803 252000
Flow (In) 1 4.893 252.000 105.60

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
North.ppc Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 18 of 18

Watertown, CT 06795 USA +1-203-755-1666
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South Basin

Project Summary

Title : South Basin

Engineer . PDC

Company PDC

Date 8/15/2018

Notes

Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V8i

South.ppc Center 108.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W

Page 1 of 22
Watertown, CT 06795 USA +1-203-755-1666



South Basjn

Subsection: Master Network Summary

Catchments Summary
e b

[cv1 [Exi0 A 0] 9.069 | 252.000 | 15160 |

= {3 :
1 (IN) EX10 0 9.069 252.000 151.60 (N/A) (N/A)
1 (0UT) EX10 0 9.069 265.000 36.24 468.88 6.242
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppc Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 2 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Read Hydrograph Return Event: 100 years
Label: CM-1 Storm Event:
Peak Discharge 151.60 ft3/s
Time to Peak 252.000 min
Hydrograph Volume 9.069 ac-ft

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 14.000 min
Time on left represents time for first value in each row.
Flo Fle 1o

(ft
0.000 0.00
70.000 7.70
140.000 10.90
210.000 19.90
280.000 15.70
350.000 7.30
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppc Center . [08.11.01.56})
8/15/2018 27 Siemon Company Drive Suite 200 W Page 3 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Elevation-Area Volume Curve Return Event: 100 years
Label: 1 Storm Event:

460.80 0.0 10.000 0.000 0.000 0.000

463.70 0.0 10.000 30.000 0.001 0.001

463.80 0.0 46,285.000 46,975.331 0.036 0.037

474.00 0.0 76,427.000 182,188.245 14,220 14.257
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppc Center [08.11.01.56}
8/15/2018 27 Siemon Company Drive Suite 200 W Page 4 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin
Subsection: Volume Equations - Return Event: 100 years
Label: 1 Storm Event:

_ Pond Volume Equations
* Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: ELL, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V&i
South.ppe Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 5 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Outlet Input Data Return Event: 100 years
Label: Outlet#1 Storm Event:

Requested Pond Water Surface Elevations

Minimum (Headwater) 460.80 ft
Increment (Headwater) 0.10 ft
Maximum (Headwater) 474.00 ft
Outlet Connectivity
Orifice-Circular L-Lowflow 1 £ vard T™W 464.30 474.00
orifice
. " 2-Midflow
Orifice-Circular orifice Forward ™ 466.30 474.00
Stand Pipe Riser - 1 Forward TW 467.90 474.00
O..
Orifice-Circular Underdrain | Forward TW 461.05 474.00
orifice
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppc Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 6 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Qutlet Input Data

Label: Outlet#1

South.ppc
815/2018

Return Event: 100 years
Storm Event:

Structure ID: 0-Underdrain orifice
Structure Type: Orifice-Circular

Number of Openings i
Elevation 461.05 ft
Orifice Diameter 6.0in
Qrifice Coefficient 0.600
Structure ID: 2-Midflow orifice
Structure Type: Orifice-Circular
Number of Openings - 2
Elevation 466.30 ft
Orifice Diameter 8.0in
Orifice Coefficient 0.600
Structure ID: Riser - 1
Structure Type: Stand Pipe
Number of Openings 1
Elevation 467.90 ft
Diameter 36.0in
Orifice Area 7.1 ft2
Orifice Coefficlent 0.600
Weir Length 9,42 ft
Weir Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000 -
Manning's n 0.000
Kev, Charged Riser 0.000
Welr Submergence False
Orifice H to crest True
Structure ID: 1-Lowflow orifice
Structure Type: Orifice-Circular
Number of Openings 2
Elevation 464.30 ft
Orifice Diameter 3.0in
Orifice Coefficient 0.600
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Qutfall
Convergence Tolerances
Maximum Iterations 30
Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V8i
Center [08.11.01.586]
27 Siemon Company Drive Suite 200 W Page 7 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Qutlet Input Data Return Event: 100 years
Label: Quilet#1 Storm Event:

Convergence Tolerances

Tailwater Tolerance

(Minimum) 0oif

Tailwater Tolerance

(Maximum) 0.50 ft

Headwater Tolerance

(Minimum) 0.01 ft

Headwater Tolerance

(Maximum) 0.50 ft

Flow Tolerance {(Minimum) _ 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

South.ppc Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 8 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Composite Rating Curve
Label: Outlet#1

Composite Outflow Summary

South.ppe
8/15/2018

460.80
460.90
461.00
461.05
461.10
461.20
461.30
461.40
461.50
461.60
461.70
461.80
461.90
462.00
462.10
462.20
462.30
462.40
462.50
462.60
462.70
462.80
462.90
463.00
463.10
463.20
463.30
463.40
463.50
463.60
463.70
463.80
463.90
464.00
464.10
464.20
464.30
464.40
464.50
464.60
464.70
464.80
464.90

000

0.00
0.00
0.00
0.01
0.05
0.13
0.25
0.38
0.52
0.60
0.67
0.73
0.79
0.85
0.90
0.95
0.99
1.04
1.08
1.12
- 116
1.20
1.23
1.27
1.30
1.34
1.37
1.40
1.43
1.46
1.49
1,52
1.55
1.58
1.61
1.64
1.70
1.80
191
1.99
2.06
2.12

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Return Event: 100 years

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/R)
(N/A)
(N/A)
(N/R)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/R)
(N/A)
(N/A)
(N/A)
(N/A)

- (N/R)

(N/R)
(N/A)
(N/A)
(N/A)
(N/A)
(N7A)
(N/R)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/R)
(N/A)
(N/A)
(N/R)
(N/A)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Storm Event:

Bentley PondPack V8i
[08.11.01.56]
Page 8of 22



Subsection: Composite Rating Curve
Label: Outlet#1

Composite Outflow Summary

South.ppc
8/15/2018

,465.00

465.10
465.20
465.30
465.40
465.50
465.60
465.70
465.80
465.90
466.00
466.10
466.20
466.30
466.40
466.50
466.60
466.70
466.80
466.90
467.00
467.10
467.20
467.30
467.40
467.50
467.60
467.70
467.80
467.90
468.00
468.10
468.20
468.30
468.40
468.50
468.60
468.70
468.80
468.90
469.00
469.10
469.20

2.18
2.23
2.28
2.33
2.38
243
247
2.52
2.56
2.60
2.64
2.68
2.72
2.76
2.85
3.05
3.33
3.68
4.10
4.56
5.05
5.34
5.61
5.86
6.09
6.31
6.52
6.72
6.91
7.09
8.16
9.97
12.25
14,92
17.92
21.22
24.79
28.61
32.66
36.94
41.42
46.11
47.86

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

South Basin

Center

(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/R)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A)
(N/A
(N/A)
(N/A)

Return Event: 100 years

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Storm Event:

Bentley PondPack V8i
[08.11.01.56}
Page 10 of 22



South Basin

Subsection: Composite Rating Curve
Label: Outlet#1

Composite Qutflow Summary

South.ppc
8/15/2018

469.30 |

469.40
469.50
469.60
469.70
469.80
469.90
470.00
470.10
470.20
470.30
470.40
470.50
470.60
470.70
470.80
470.90
471.00
471.10
471.20
471.30
471.40
471.50
471.60
471.70
471.80
471.90
472.00
472.10
472.20
472.30
472.40
472.50
472.60
472.70
472.80
472.90
473.00
473.10
473.20
473.30
473.40
473.50

46
51.00
52.49
53.94
55.35
56.73
58.06
59.37
60.65
61.90
63.12
64.32
65.50
66.65
67.79
68.90
70.00
71.08
72.14
73.19
74.22
75.24
76.24
77.23
78.21
79.17
80.12
81.06
81.99
82.91
83.82
84.72
85.61
86.49
87.36
88.23
89.08
89.93
90.76
91.59
92.42
93.23
94.04

Bentley Systems, Inc. Haestad Methads Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Storm Event:

Bentiey PondPack V8i
[08.11.01.56]
Page 11 of 22



Subsection: Composite Rating Curve

Label: Outlet#1

Composite Qutflow Summary

South Basin

(N/A) 0.00
(N/A) 0.00
(N/A) 0.00
(N/A) 0.00

Return Event: 100 years

None Contributing
None Contributing
None Contributing
None Contributing
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
 0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
G-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice
0-Underdrain orifice

South.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Selution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Storm Event:

Bentley PondPack V8i
[08.11.01.56]
Page 12 of 22



South Basin

Subsection: Composite Rating Curve

Label: Qutlet#1

Composite Qutflow Summary

-Underdrain orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice )
1-Lowflow orifice + 0-Underdrain
orifice _
| 1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 0-Underdrain
orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

South.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentiey PondPack V8i
[08.11.01.56]
Page 13 0f 22



South Basin

Subsection: Composite Rating Curve

Label: Outlet#1

Composite Qutflow Summary
1-Lowflow orifice -+ 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow arifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice ’
1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice )
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow arifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice

1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice

South.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8i
[08.11.01.56]
Page 14 of 22



South Basin

Subsection: Composite Rating Curve

Label: Outlet#1

Composite Qutflow Summary

1-Lowflow orifice + 2-Midftow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 4+ 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice -+
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 4+ g-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
i-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice -+ 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice

South.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8i
[08.11.01.56}
Page 15 of 22



South Basin

Subsection: Composite Rating Curve

Label: Outlet#1

Composite Outflow Summary

nitributing Strug
1-Lowflow orifice + 2-Midflow orifice -+
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
i-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midfiow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow arifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice -
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow otifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midfiow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow crifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice

South.ppc
8/15/2018

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8&i
[08.11.01.56])
Page 16 0f 22



South Basin

Subsection: Composite Rating Curve Return Event: 100 years
Label: OQutlet#1 Storm Event:

Composite Cutflow Summary

1-Lowflow orifice + 2-Midfiow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice
1-Lowflow orifice + 2-Midflow orifice +
Riser - 1 + 0-Underdrain orifice

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppc . Center [08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 17 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Elevation-Volume-Flow Table (Pond)

Label: 1

Infiltration

Infiltration Method
(Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,
Initial)

Volume (Initial)

Flow (Initial Outlet)
Flow (Initial Infiltration)
Flow (Initial, Total)
Time Increment

460.80 ft

0.000 ac-ft
0.00 f3/s
0.00 ft3/s
0.00 fi3/s

1.000 min

Return Event: 100 years

Storm Event:

460.80
460.90
461.00
461.05
461.10
461.20
461.30
461.40
461.50
461.60
461.70
461.80 |
461.90
462.00
462.10
462.20
462.30
462.40
462.50
462.60
462,70
462.80
462.90
463.00
463.10
463.20
463.30
463.40
463.50

South.ppc
8/15/2018

0.00

0.00
0.00
0.00
0.01
0.05
0.13
0.25
0.38
0.52
0.60
0.67
0.73
0.79
0.85
0.90
0.95
0.99
1.04
1.08
1.12
1.16
1.20
1.23
1.27
1.30
1.34
1.37
1.40

0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 © 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10,000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.000 10.000
0.001 10.000
0.001 10.000
0.001 10.000
0.001 10.000
0.001 10.000
0.001 10.000

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

0.00
0.00
0.00
0.00
0.01
0.05
0.13
0.25

0.38

0.52
0.60
0.67
0.73
0.79
0.85
0.90
0.95
0.99
1.04
1.08
1.12
1.16
1.20
1.23
1.27
1.30
1.34
1.37
1.40

Bentley PondPack V8i
[08.11.01.56]
Page 18 of 22



South Basin
Subsection: Elevation-Volume-Flow Table (Pond) - Return Event: 100 years
Label: 1 Storm Event:

463.60 143 0.001 10.000 . .
463.70 1.46 0.001 10.000 0.00 2.43
463.80 1.49 0.037 46,285.000 0.00 54.66
463.90 1.52 0.143 46,544.013 0.00 209.40
464.00 1.55 0.250 46,803.749 0.00 365.01
464.10 1.58 0.358 47,064.208 0.00 521.48
464.20 1.61 0.466 47,325.389 0.00 678.83
464.30 1.64 0.575 47,587.293 0.00 837.04
464.40 1.70 0.685 47,849.920 0.00 996.16
464.50 1.80 0.795 48,113.269 0.00 1,156.21
464.60 191 0.906 48,377.341 0.00 1,317.14
464.70 1.99 1.017 48,642.136 0.00 1,478.91
464.80 2.06 1.129 48,907.654. 0.00 1,641.56
464.90 2.12 : 1.242 49,173.8%4 0.00 1,805.08
465.00 2.18 1,355 49,440.857 0.00 1,969.51
465.10 2.23 1.469 49,708.543 0.00 2,134.81
465.20 2.28 1.583 49,976.951 0.00 2,301.01
465.30 2.33 1.698 50,246.082 0.00 2,468.09
465.40 2.38 1.814 50,515.936 0.00 2,636.08
465.50 2.43 1,930 50,786.512 0.00 2,804.96
465.60 247 . 2.047 51,057.812 0.00 2,974.75
465,70 2.52 2.165 51,329.834 0.00 3,145.44
465.80 | - . 2.56. 2.283 51,602.578 0.00 3,317.03
465.90 2.60 2.401 51,876.045 0.00 3,489.54
466.00 2.64 2.521 52,150.235 0.00 3,662.96
466,10 2.68 12,641 52,425,148 0.00 3,837.29
466.20 2.72 2.762 52,700.784 0.00 4,012.54
466.30 2.76 2.883 52,977.142 0.00 4,188.71
466.40 2.85 3.005 53,254.223 0.00 4,365.85
466.50 3.05 3.127 53,532.026 0.00 4,544.02
466.60 333 3.251 53,810.552 0.00 4,723.21
466.70 3.68 3.374 54,085.801 0.00 4,903.40
466.80 4.10 3.499 54,369.773 0.00 5,084.58
466.90 4.56 3.624 54,650.467 0.00 5,266.74
467.00 5.05 3.750 54,931.884 0.00 5,449,87
467.10 5.34 3.876 55,214.024 0.00 5,633.74
467.20 5.61 4.003 55,496.887 0.00 . 5,818.52
467.30 5.86 4,131 55,780.472 0.00 6,004.23
467.40 6.09 4,259 56,064.780 0.00 6,190.87
467.50 6.31 4.389 56,349.810 0.00 6,378.45
467.60 6.52 4,518 56,635.564 0.00 6,566.97
467.70 6.72 4.649 56,922.039 0.00 6,756.43
467.80 6.91 4.780 57,209.238 0.00 6,946.84
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
South.ppe Center [08.11.01.56)
8/15/2018 27 Siemon Company Drive Suite 200 W Page 19 of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Elevation-Volume-Flow Table (Pond)
Label: 1

57,497.160
57,785.804
58,075.171
58,365.260
58,656.072
58,947.607
59,239.865
59,532.845
59,826.548
60,120.974
60,416,122
60,711.994
61,008.587
61,305.904
61,603.943
61,902.705
62,202.190
62,502.397
62,803.327
63,104.980
63,407.356
63,710.454
64,014,275
64,318.818
64,624.085
64,930.074
65,236.785
65,544.220
65,852.377
66,161,257
66,470.859
66,781.185
67,092.233
67,404,003
67,716,497
68,029,713
68,343.652
68,658.313
68,973.697
£69,280.804
69,606.634
69,924.186
70,242,461

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Bentiey Systems, Inc. Haestad Methods Solution

South.ppc Center

8/15/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Return Event: 100 years

8.16

9.97
12.25
14.92
17.92
21.22
24,79
28.61
32.66
36.94
41.42
46.11
47.86
49.46
51.00
52.49
53.94
55.35
56.73
58.06
59.37

. 60.65

61.90
63.12
64.32
65.50
66.65
67.79
68.90
70.00
71.08
72.14
73.19
74.22
75.24
76.24
77.23
78.21
79.17
80.12
81.06
81.99

Storm Event:

7,138.20
7,331.41
7,526.31
7,722.67
7,920.37
8,119.38

8,319.65

8,521.18

8,723.93

8,927.90

9,133.07

9,339.43

9,546.98

9,752.59

9,959.04
10,166.43
10,374.76
10,584.05
10,794.30
11,005.52
11,217.71
11,430.88
11,645.04
11,860.17
12,076.30
12,293.42
12,511.55
12,730.67
12,950.80
13,171.93
13,394.08
13,617.25
13,841.44
14,066.64
14,292.87
14,520.14
14,748.43
14,977.75
15,208.12
15,439.52
15,671.97
15,905.46
16,140.00

Bentley PondPack V8i
[08.11.01.56]
Page 20 of 22



. South Basin
Subsection: Elevation-Volume-Flow Table (Pond) Return Event: 100 years’
Label: 1 Storm Event:

472.20 82.91 11.221 70,561,459 0.00 . 16,375,
472.30 83.82 11.383 70,881,179 0.00] . 83.82 16,612.24
472.40 84.72 11.546 71,201.622 0.00 84.72 16,849.94
472.50 85.61 11.710 71,522,788 0.00 85.61 17,088.71
472.60 86.49 11,875 71,844.677 0.00 86.49 17,328.53
472.70 87.36 12.040 72,167.288 0.00 87.36 17,569.42
472.80 88.23 12.206 72,490.622 0.00 88.23 17,811.38
472.90 89.08 12.373 72,814.678 0.00 89.08 18,054.41
473.00 89.93 12.540 73,139.458 0.00 89.93 18,298.51
473.10 90.76 12.709 73,464.960 0.00 90.76 18,543.69
473.20 91.59 12.878 73,791.185 0.00 91.59 18,789.95
473.30 92,42 13.047 74,118.132 0.00 92.42 19,037.29
473.40 93.23 13.218 74,445.802 0.00 93.23 19,285.71
473.50 94.04 13.389 74,774,195 0.00 94.04 19,535.22
473.60 94.84 13.561 75,103.311 0.00 94.84 19,785.81
473.70 95.63 13.734 75/433.149 0.00 95.63 20,037.50
473.80 96.42 13.908 75,763.710 0.00 96.42 20,290.28
473.90 97.20 14,082 76,094.994 0.00 97.20 20,544.16
474.00 97.98 14.257 76,427.000 0.00 97.98 20,799.14
Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V8i
South.ppe Center {08.11.01.56]
8/15/2018 27 Siemon Company Drive Suite 200 W Page 21 0of 22

Watertown, CT 06795 USA +1-203-755-1666



South Basin

Subsection: Pond Inflow Summary
Label: 1 (IN)

Summary for Hydrograph Addition at "1’

<Catchment to Outflow Node> CM-1

Node Inflows

252.000
252.000

“l;l‘ow( rom) S C .
Flow (In) 1 9.069

Bentley Systems, Inc. Haestad Methods Solution
Soauth.ppe Center
8/15/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event:

Bentley PondPack V8i
: [08.11.01.56]
Page 22 of 22






APPENDIX 5

Drainage Study for the Otay Mesa Community Plan Update
(For Reference Only)
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APPENDIX 6

Drainage Exhibits
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