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Parkside Subdivision Phase 1 Drainage Report

1.0 General Information

HMT Engineering and Surveying has been retained by Symmetry Ventures to provide professional
engineering services for the future development of a 197.97 acre site located in the City of New
Braunfels, Texas (Reference Attachment A). The site is currently undeveloped. The property is
not within the 100-year floodplain, according to FEMA Flood Insurance Rate Map (FIRM) Number
4817C0120F date November 2, 2007 (Reference Attachment B). This report addresses the
hydrology and hydraulics of the Parkside Subdivision.

The City of New Braunfels Drainage and Erosion Control Manual revised January 2018 was used
for this analysis, and will be referred to as the DECM from this point on.

2.0 Hydrology Methodology SCS Method

The peak storm water runoff calculations were determined using the Soil Conservation Method
as described in the City of New Braunfels Drainage and Erosion Control Manual. The time of
concentration was calculated using sheet flow, shallow concentrated flow, and channel flow. The
length of overland sheet flow conditions is limited to a maximum of 100 feet. The time of travel
for sheet flow conditions is calculated using Manning’s kinematic solution (Overtop and Meadows
1976). After 100 feet, the average velocity of the flow is determined using Figure 3-1 of the
USDA Technical Release 55 Urban Hydrology for Small Watersheds. The time of travel for
concentrated flow conditions is calculated using the equation below:

Sheet Flow
__0.007(nL)%8
Eq 4-4 Tt —W*60

For shallow concentrated flow, using the average velocity as described above, the time of travel

is calculated using this equation:

Shallow Concentration Flow

Eq4-5T, = -

eoaezas) s * 00

For channelized flow, an estimated peak flow is used to calculate the velocity within the channel
cross section for this segment. The time is then calculated using this velocity and the length of
flow as shown in Eq 4-8 below.

Channel Flow

Eq4-8T, = ——

* 60
60%V

The runoff coefficient was determined based on the impervious cover within each sub-watershed.
Rainfall intensities were calculated using the time of concentration and constants from Table 3-2
of the City of New Braunfels Drainage and Erosion Control manual for each storm event
respectively (reference Attachment E for Hydrology Calculations).
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Parkside Subdivision Phase 1 Drainage Report

Table — Hydrologic Soil Group Site Summary Map

ables — Hydrologic Soil Group — Summary By Map Unit

Summary by Map Unit — Guadalupe County, Texas (TX187)
Surrmary by Map Unit — Guadalupe County, Texas (TX187) ®
Map unit symbol Map unit name Rating Acresin AOI Percent of AOI
BB Barbarosa silty clay, 1 to 3 percent slopes C 8.5 313%
Brd Branyon clay, O0to 1 percent slopes D 125.8 £3.9%
BB Branyon clay, 1 to 3 percent slopes D 60.8 30.9%
SuC3 Sunev loar, 3 to 5 percent slopes, eroded B 27 1.3%
Tr Tin clay, 0t 1 perent slopes, oocasionally flaoded D 0.5 0.3%
Tw Tinn clay, 0 to 1 percent slopes, frequently flooded D 0.7 0.3%
Totals for Area of Interest 196.9 100.0%

3.0 Existing Conditions Hydrology

In order to be the most conservative with our calculations and because majority of the site is
composed of Hydrologic Soil Group D, Soil Group D was assumed for all Curve Numbers. The
Cover Description, Hydrologic Soil Group, and Curve Number used in our calculations to determine
the weighted Curve Number can be found in the Table below.
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Parkside Subdivision Phase 1 Drainage Report

Table 4-3: NRCS Runoff Curve Numbers for Urban Areas and Agricultural Lands

Cover Description mperous | tydrlogic Sol Graup
Cover Type and Hydrologic Condition Area’ Als ] c|o
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.):
Poor condition (grass cover 50%) 68 79 86 29
Fair condition (grass cover 50% to 75%) 49 B9 79 84
Good condition (grass cover 75%) 39 b1 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc. (excluding right of way) | | ag8 | 98 | 98 | a8
Streets and roads:
Paved; curbs and storm drains (excluding right of way) 98 98 98 E
Paved; open ditches (including right of way) 83 B9 92 a3
Gravel (including right of way) 76 85 &9 a1
Dirt (including right of way) 72 g2 a7 829
Developing urban areas
Newly graded areas (pervious areas only, no vegetation) | | 7 | 86 | 91 | 94
Agricultural lands
Poor 68 79 | &6 89
Grassland, or range-continuous forage for grazing? Fair 49 69 79 84
Good 39 | 81 | 74 80
::?;wfﬂcr:;nunus grass, protected from grazing and generally 30 | ss | 7 78
Poor 48 67 77 83
Brush—brush-weed-grass mixture with brush the major element® | Fair 35 | 56 | 70 77
Good 30 | 48 | 65 73
Poor 57 | 73 | 82 86
Woods—grass combination (orchard or tree farm).* Fair 43 b5 76 82
Good 32 | =8 | 72 79
Poor 45 | 66 | 77 83
Waoods® Fair 36 | 60 | 73 | 79
Good 30 55 70 7
Farmsteads—buildings, lanes, driveways and surrounding lots 59 74 a2 86

*Poor: less than 50 percent ground cover or heavily grazed with no mulch.

Fair: 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

*poor: less than 50 percent ground cover.

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

* Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other combinations of conditions may be computed from the curve numbers for woods and pasture.
* Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

Source: TR-55 [3]
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Parkside Subdivision Phase 1 Drainage Report

The existing site is currently grass/farmland and undeveloped with no existing impervious cover.
The existing drainage area is composed of three drainage areas.

e Drainage area EX A flows southwestwardly to concentration point EX A where the flow is
channelized and discharges from the site into an existing TxDOT channel. Existing
Drainage Area EX A has been further analyzed into four drainage sub-areas to accurately
compare discharge points.

0 Existing Drainage Sub-Area EX Al was analyzed to evaluate and consider the
longest time of concentration for the overall analysis of existing drainage area EX
A.

0 Existing Drainage Sub-Area EX A2 was analyzed to compare and ensure the longest
time of concentration comparison for the overall analysis of drainage area EX A.

0 Existing Drainage Sub-Area EX A3 was analyzed to compare with the discharge
from the Ultimate Proposed Drainage Area ULT B and the Intermediate Phase 1
Proposed drainage area.

0 Existing Drainage Sub-Area EX A4 was analyzed to compare and ensure the longest
time of concentration comparison for the overall analysis of drainage area EX A.

e Drainage area EX B flows southwardly to concentration point EX B where the water then
sheet flows onto the adjacent undeveloped property.

Please refer to Attachment C for the Existing Drainage Area Map.

Toble 1 - Existing Condifions Hyelology Caleultions - Cy of New Braunels
Point of Concentrlion Descrption Drinage Area Area T | CoveNomber | Qylds) | Qulds) | OQplds) | Quples
BA Disharge From Tiered Basi A Comparion BA 13401 8338 7800 0B85 | 18813 | 28009 | 45
Discharge From Bosn B Comparson
B (To b Analyzed i Fuure Developmen] BB 9042 6140 7800 090 | 10032 | 163% | W17
Tele 1 - Bxisting Condions Hydhology Coleultions iy of New Braunfels
Pointof Concenhaion Deseripton Drinage Areo Area T | Cvelumber | Qo) | Qulds) | Oyl | Quled)
BA Dischorge From Tired B A Comporisn BA 15461 8358 7800 0065 813 WY | B
Dishorge From Bosin B Comparion
B (T be Anolyzed with e Developmen] i) 041 6140 7800 0|10 | e | M7

4.0 Ultimate Proposed Conditions Hydrology

The proposed improvements of Parkside Subdivision will consist of residential lots, drainage
features, park area, and streets. The Soil Conservation Service (SCS) method was used in this
drainage analysis. In order to be the most conservative with our calculations and because majority
of the site is composed of Hydrologic Soil Group D, Soil Group D was assumed for all Curve
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Parkside Subdivision Phase 1 Drainage Report

Numbers. The Cover Description, Hydrologic Soil Group, and Curve Number used in our
calculations to determine the weighted Curve Number can be found in the Table below.

Table 4-4: Curve Numbers for Fully Developed Conditions

Zone Curve Numbers for Hydrologic Soil Group

A B C D
R-1/R-1A Single family 61 75 a3 87
R-2/R-24A Single and two family 77 25 90 92
R-3/R-3L Multi family high density 77 89 92 04
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 &3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Neighborhood business 83 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 a2 94 95
C-4/C-4A Resort Commercial/PUD i i i i
(must use composite values)
M-1/M1A Light industry it 74 ar 90
M-2/M-24 Heavy industry 89 a2 94 95
Source: TR-55 [3]

The proposed site has been divided into three major drainage areas

e Drainage area ULT A flows southwestwardly and is ultimately conveyed to concentration
point ULT A. Drainage area ULT A has been further analyzed into fourteen drainage sub-
areas to size the proposed storm drain network, channels, and ensure street capacities
(please refer to the further description of the drainage sub-areas below):

o Drainage Sub-Area Al consists of a portion of the Ultimate Parkside Subdivision

development that will be designed in future phases. The ultimate flow calculated
for sub-drainage area Al was applied to storm drain pipe A2-9. This was done so
that the proposed pipe network to be constructed in the Parkside Subdivision
Phase 1 was sized and has capacity for the Ultimate Development Conditions.

Drainage Sub-Area A2 consists of a portion of the ultimate Parkside Subdivision
development that will be designed in future phases. In ultimate conditions
Drainage Sub-Area A2 storm water will enter into a storm network that discharges
into Channel A2.

Drainage Sub-Area A3 was analyzed to size Inlet A2-3 and A2-4, and to ensure
street capacities. The 10 year and 100 year storm event was analyzed for the
steepest sand flattest street slope within this drainage area. Based on these
calculations we have ensured the streets within this drainage area meet all the
criteria of the DECDM. Based on this analysis, it is our engineering judgment that
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Parkside Subdivision Phase 1 Drainage Report

all other street slopes within this drainage sub-area meet the street capacity and
velocity requirements of the City of New Braunfels DECDM.

Drainage Sub-Area A4 was analyzed to compare and ensure the longest time of
concentration for the overall analysis of drainage area ULT A.

Drainage Sub-Area A5 was analyzed to size Inlet A3-1 and to ensure street
capacities. The 10 year and 100 year storm event was analyzed for the steepest
sand flattest street slope within this drainage area. Based on these calculations we
have ensured the streets within this drainage area meet all the criteria of the
DECDM. Based on this analysis, it is our engineering judgment that all other street
slopes within this drainage sub-area meet the street capacity and velocity
requirements of the City of New Braunfels DECDM.

Drainage Sub-Area A1-A5 was analyzed to size Channel A2 and storm drain line
(SD LN) A2-3.

Drainage Sub-Area A6 was analyzed to size Inlet A4-3, a portion of Channel A4,
and ensure street capacities. The 10 year and 100 year storm event was analyzed
for the steepest sand flattest street slope within this drainage area. Based on these
calculations we have ensured the streets within this drainage area meet all the
criteria of the DECDM. Based on this analysis, it is our engineering judgment that
all other street slopes within this drainage sub-area meet the street capacity and
velocity requirements of the City of New Braunfels DECDM.

Drainage Sub-Area A7 was analyzed to size Inlets A4-1 and A4-2 and ensure street
capacities. The 10 year and 100 year storm event was analyzed for the steepest
sand flattest street slope within this drainage area. Based on these calculations we
have ensured the streets within this drainage area meet all the criteria of the
DECDM. Based on this analysis, it is our engineering judgment that all other street
slopes within this drainage sub-area meet the street capacity and velocity
requirements of the City of New Braunfels DECDM.

Drainage Sub-Areas A6+A7 was analyzed to size a portion of Channel A4.
Drainage Sub-Area A8 was analyzed to size Inlet A2-1 and A2-2.

Drainage Sub-Area A9 was analyzed to compare and ensure the longest time of
concentration for the overall analysis of drainage area ULT A.

Drainage Sub-Areas A1-A9 discharge into Extended Batch Detention Basin Al
where the required volume of water is treated to remove 70% TSS. Drainage sub-
area A1-A9 was analyzed to size Extended Batch Detention Basin Al.

Drainage Sub-Areas A10, A11, A12, A13, and Al4 were analyzed to compare and
ensure the longest time of concentration for the overall analysis of drainage area
ULT A. These drainage sub-areas are within a different phase of the Parkside
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Parkside Subdivision Phase 1

Drainage Report

Development and will be further analyzed with the future development of the
Parkside Subdivision.

o Drainage Sub-Area A15 consists of the extended detention basins A2 and has been
analyzed to compare and ensure the longest time of concentration for the overall
analysis of drainage area ULT A.

o Drainage Sub-Area A16 consists of pervious cover that discharges into the existing
concrete channel along HWY 46, and was analyzed to compare existing drainage
area EX Al — A3 to the discharge from the proposed Parkside Development into

the existing HWY 46 channel.

o Drainage Sub-Area A17 consists of pervious cover that discharges into Piper Street

e Drainage area ULT B is composed of the future development of Parkside Subdivision
(which will include a proposed storm network and one Extended Batch Detention Basin
B). Drainage area ULT B flows southeastwardly to concentration B and will be analyzed in
the future to compare the proposed discharge of drainage area ULT B to the existing

discharge of drainage area EX B.

Winchester Street Section

A breakdown of the drainage areas and flow rate that is carries on Winchester has been created
to analyze the street capacity (refer to Attachment S). The most conservative analysis involved
assuming a slope of 0.50% and carrying the largest runoff for the 10 year and 100 year analysis.
Based on our analysis Winchester, in the most conservative situation, Winchester has capacity to
carry the 100 year storm water within the right of way and there is an 11’ of clearance during the
10 year storm event. Based on this analysis, it is our engineering judgment that the entirety of
Winchester meets the collector street requirements from the DECDM.

Toble 3 - Ulimate Propose Condifons Hylology Caleultions« iy of New Braunfel

Pointof Concenrefion

Descrption

Dreinage Areo

Area

k

Curve Number

Qz (ffS)

0 (s

0y ()

Q]

UTA

Flow Conibufing to atch Detenon B A

UITA

186.30

4203

800

4503

12690

1455

44694

T

Flow Contrbutng to Bosi

(To be Anclyzed inFuture Development|

ur

0.5

28

5700

8056

133,33

18701

1948

N
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Parkside Subdivision Phase 1

Drainage Report

Toble 4« Ulime Proposed Drainage Sub-Area Condltions Hyelology Calelations - Cy of New Braunfels

Point of Concentaion Descrpton Drinage Area Area T | CoveNomber | Qylds) | Qplds) | Qules) | Quples
Al LongestTime o Concenrtion Anlyss Al 313 0 8700 020 | 1878 | 18610 | 29818
Ad LongestTime o Concenrfion Anlyds Ad 801 1.0 8700 847 1845 1014 4185

AltA2 SDIN A Siing 083 | 15083 | M2 | 3N
A3 It A2-3 & A4 S A3 638 20 8700 047 0y | W 77
M LongestTme of Concenrfion Anclysis A 411 175 §7.00 550 1210 1698 715
A5 It A3-1 Sizng & treet Copchy Anclysi A5 601 203 §7.00 74 189 14 3036

Al-AS Chamel A2 Sizng 008 | 198 | B4 | MRB
Ab It Ad-3 & Chanel A4 Szng & St Capacty Analss Ab 6.0 1332 8700 9.1 0.8 83 454
A7 It Ad-1 & Ad-D Siing & Seet Capachy Anclysi A7 50 1349 §7.00 701 16,74 143 3731

AgHA7 Chamel A Sizng 1642 301 5183 895
A8 Int A2 Sing A 34 1.3 5700 4% 0.36 1313 101
Ay LongestTme of Concentraion Anlyss A9 1040 1000 §7.00 1640 3016 5078 §1.18

ALK Inflow o Extended Bateh Detenon B Al 1006 N3 || I | ey
Al Futre Development Analss Al 148 20U §7.00 197 4% 609 974
All Futre Development Analss Al 78] 101 §7.00 893 1971 74 409
Al Futvre Development Analyss Al2 619 231 6700 761 1475 148 3740

Al0-AT) Futvre Development Analyss 048 | A8 5703 01.05
Al3 Futre Development Analss Al3 35 1.8 6700 43 0.8 1354 1148

Al0AT Futre Development Analss 1906 28 5035 0% | 118
Al4 Futvre Development Analyss Al4 6.8 209 8700 77] 1099 34 314
AlS LongestTme of Concenrfion Anclysis Al 440 1000 6700 1.8 16,04 24h 341

AlOALS 0 B | 84 | 1406 | 18233
Alb LongestTme of Concenrfion Anclysis Alb 10 1000 8400 30 7] 109 1678
Al7 Drainage Area EX A2 Comparison Al7 1047 330 7800 8.4 1791 176 4578
AlB Drainage Area EX A4 Comparison AlB U4 21540 7800 11 085 | 1 | I3

Table 5 - Basin A1 Summary
2R 10YR 25YR 100YR
Discharge (cfs) 34.49 123.26 189.09 327.41
Time to Drain (hrs) 16.73 19.07 20.07 23.03
Volume (cuft) 420,643 758,401 972,007 1,368,535
Water Surface Elevation 603.48 604.82 605.58 606.94
Table 6 - Basin A2 Summary
R 10YR 25YR 100YR
Discharge (cfs) 22.24 101.75 173.26 328.36
Volume (cuft) 355,514.00 649,941 853,241 1,227,808
Water Surface Elevation 600.82 602.26 603.22 604.93
10
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Parkside Subdivision Phase 1 Drainage Report

Table 7 - Existing to Proposed Discharge Comparison
Drainage Area 2R 10YR 25YR 100YR
EXA 68.65 188.13 282.29 485.26
ULTA 45.03 119.66 197.09 405.86
Proposed <= Existing YES YES YES YES

5.0 Intermediate Phase 1 Proposed Conditions Hydrology

The proposed improvements for Parkside Subdivision Phase 1 will consists of 149 residential lots,
a storm drain network, and one extended batch detention. This Hydrology analysis was performed
to examine the condition where Parkside Phase 1 is constructed, but the remainder of the tract
is left undeveloped. The flows contributing to the drainage features and streets are less than the
flows contributing in the Ultimate Conditions, therefore, being the most conservative, all drainage
features and street capacities were analyzed with the Ultimate Condition flows. Because the
drainage features were analyzed with the Ultimate Condition Flows, it is our engineering judgment
that the drainage features and street capacities do not need to be analyzed with the Intermediate
Proposed Phase 1 condition flows.

Drainage Area P1 Al consists of undeveloped land that will be developed in the future phases of
the Parkside Development. Drainage Area P1 Al was analyzed to size the temporary swale. This
temporary drainage feature has been placed in the intermediate development of the Parkside
Subdivision in order to protect the adjacent lots. The temporary swale will be removed and
replaced with a sidewalk box discharging into a channel in a drainage lot where it will discharge
into future extension of Channel A2. The size of the sidewalk box, inlet, and channel will be sized
in the analysis of the corresponding phase.

Drainage Area P1 A2 consists of the development of Parkside Subdivision Phase 1 and ultimately
discharges into the existing HWY 46 concrete channel at concentration point P1 Al. The flow rate
from Drainage Area P1 Al is less than the flow rate the proposed drainage feature will experience
under full development condition. Because of this, the drainage features have been sized for the
Ultimate Condition Flow.

Drainage Area P1 B consists of undeveloped drainage area that flows southwestwardly to
concentration point at concentration point P1 B. No improvements have been proposed in
Drainage Area P1 B and is discharging less than EX B. Drainage Area P1 will be further analyzed
with the future development of the Parkside Subdivision Development.

1] 11
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Parkside Subdivision Phase 1

Drainage Report

Toble 8 - Phase 1 Proposed Condifons Hydrology Celeulaions - ity of New Braunfels

Pointof Conceniraion Description Drinage Area Area T | ConeNomber | Q) | Qgles) | Qylds) | Quplds]

PIA Flow Rote Comparkon ofUtimote Condifons vstermeciote PIA 13405 3877 8640 15835 | W0 | H4% | 79369
Phase T Conffions o ensure most Conservafve Calulfions s Analyzed

PLAT Temporry S g PIAT 731 08 7600 513 W13 009 | %W
A A 10230 KK §7.00 0412 | W6 | Mk | 51570
FIAS Flow Rote Comparion ofUtimate Condifons vstermeciote PIAY 04 X o 1008 1 L1 o8
M A Phase 1 Confons o enre st Consnvtve Clulafions s Anclyzed M A U5 %40 8700 AT A L]
& & A L L O O O I

6.0 Hydraulics

The proposed residential development will contain storm drains and channels with adequate

capacity to convey the proposed storm water runoff. The analysis of this project contained
more detailed calculations for the 2, 10, 25, and 100-year storm peak flows.

In order to accurately analyze the proposed storm network, the tailwater used for each drainage

feature can be found in the table below:

Storm Network Tailwater Table

2 YR 10 YR 25YR 100YR

Channel A1 582.00 584.10 585.30 586.10
SD A2-1 - - 605.58 606.94
SD A2-4 - - 612.30 613.00
SD A3-1 - - 608.74 609.43
Channel A4 - - 605.58 606.94
SD 4-1 - - 608.57 608.80

Channel Al tailwater was interpolated from the HEC-RAS model performed for the Parkside Offsite

analysis.

Interpolated WSE at Outfall of Channel &

2-wear
a-year
10-year
25-year
l100-year

306,88
22,19

0.433226

16812.26
284

385
a85.6
5864
2873

1661926
a80.1
a8l.6
2827
a84.2
284,39
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Parkside Subdivision Phase 1 Drainage Report

Storm Retard

The natural fall of Channel Al requires a slope that causes the velocities to be between 6 and 8
fps. According to the City of New Braunfels DECDM this velocity is too fast and therefore the
natural fall of Channel Al is too steep to be an earthen channel for the entirety of its length. Due
to the velocities exceeding 6 fps, four proposed storm retards have been provided in Channel Al.
Based on the criteria for Storm Retards in the City of New Braunfels Municode there is no
maximum velocity for a proposed concrete storm retard (please refer to the portion of the City of
New Braunfels Municode below):

. ) i , i X

| edackey fhosi Type of Hytiraulic Corraction
I Faciliy Fiadiis (fr) Factor

Mairrnen

viehocky = 61p35)

https://library.municode.com/tx/san antonio/codes/unified development code?nodeld=APTOW
ADECRMA CH90PCH 9.3DEGU 9.3.8CHVE

The concrete has been extended at the downstream side of the proposed storm retards to ensure
adequate erosion protection.

7.0 Detention

There are three detention basins proposed in the ultimate conditions of the Parkside Subdivision
development. There will be two tiered detention basins (A1 and A2) that will discharge into one
another and ultimately discharge into Channel Al. Extended Batch Detention Basin B will
discharge into an area that has been designed to spread the concentrate flow back to sheet
flow in order to match existing conditions, and discharge onto the adjacent property. Parkside
Subdivision Phase 1 development will consist of Extended Detention Basin A1 and has been
sized or the ultimate development conditions. The Extended Batch Detention Basin B will be
designed in the future development of the Parkside Subdivision Development.

The Detention Basin Summaries can be found in the tables below:

Table 5 - Basin A1 Summary

R 10YR 25YR 100YR

Discharge (cfs) 34.49 123.26 189.09 327.41

Time to Drain (hrs) 16.73 19.07 20.07 23.03
Volume (cuft] 420,643 758,401 972,007 1,368,535

Water Surface Elevation 603.48 604.82 605.58 606.94
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Parkside Subdivision Phase 1 Drainage Report

Table 6 - Basin A2 Summary
AL 10YR 25YR 100YR
Discharge (cfs) 22.24 101.75 173.26 328.36
Volume (cuft] 355,514.00 649,941 853,241 1,227,808
Water Surface Elevation 600.82 602.26 603.22 604.93

An emergency weir has been designed for each detention basin. The corresponding emergency
weirs were designed using the rectangular weir calculation, in the program FlowMaster. The
100-year water surface elevation for the corresponding basin was used as the crest elevation.
This allows for complete control of the discharge through the desired control outfall, however, if
in any case the control outfall is blocked, once the water surface elevation reaches the
calculated 100-year water surface elevation the emergency weir will be engaged. The berm
height of the corresponding basin was used as the headwater elevation, and the discharge
calculated from the control outfall for the 100-year storm event was used as the discharge.
With these variables (refer to the table below), the required length of emergency weir was
calculated.

Basin Al

Basin 100 YR WSE 606.94
Emergency Weir Elevation 607.00

Top of Berm Elevation 608.00
Contributing 25 YR Flow Rate (cfs) 189.09
Required Emergency Weir Length (ft) 56.78
Provided Emergency Weir Length (ft) 57.00

The emergency weir calculations will be analyzed and preformed in the corresponding phase of
the Parkside Development.

The detention portion of the proposed basins are in accordance with the DECDM. The
drawdown time for the detention portion of the proposed basins have been provided in
attachment Q.

8.0 Water Quality

In order to calculate the volume of water that is required to be treated to achieve 70% TSS
removal for the ultimate conditions of the Parkside Development, Equation 13-1 and 13-2 was
used from the DECM (refer to the equations and calculations below):

Equation 13-1

0.5 inches

WQV (cuft) = =7 X(IC Area Post Construction - IC Area Pre Constrution)(sq. ft)
foot
Equation 13-2
V=WQV 1.2

N 14
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Parkside Subdivision Phase 1 Drainage Report

Required TSS Removed for Site
Acre Sq. FT.
Total Site Acreage = 197.97 8623573
Total Site Proposed Impervious Cover = 138.58 6036501
Total Site Existing Impervious Cover= 0.00 0
wQv= 251520.89 cuft
V= 301825.06 cuft

The three proposed extended batch detention basins (Basin Al, A2, and B) have been designed
to treat portions of the required volume for the Parkside Development. The calculations have
been provided for each extended batch detention basin below:

Extended Batch Detention Basin A1
Stormwater enters the Extended Detention Basin Al from Channel A2 and A4. All impervious
cover proposed within the development of Parkside Phase 1 is treated within Extended Batch

Detention Basin Al.

Water Quality Facility Sizing

Extended Batch Detention Basin Al
Acre Sq. FT.
Total Contributing area = 109.26 4759366
Total Proposed Impervious Cover = 76.48 3331556
Total Existing Impervious Cover = 0 0
waQy = 138814.8 cuft
V= 166577.8 cuft

Therefore, the required volume to treat 70% of TSS from the development of Parkside Phase 1
is 7166,578 cubic feet. The required water quality volume is achieved at 1.5’ depth at elevation
602.50 (refer to the table below for the extended detention storage summary). Please note that
because the water quality volume requires a depth of 1.5', the control weir for the detention
portion of the Extended Detention Basin Al has been set to begin at elevation 602.50.

1] 15
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Parkside Subdivision Phase 1 Drainage Report

Pand Name BASIN A1 =

e I = Nl
[ft] [it] [=qft] [cuft) [uft]) [cfs]
1] 0.00 EO1.00 62,767 0.000 0.000 0.000
1 1.00 E02.00 126,224 94,496 94,496 0.000
2 1.50 EO02.50 232937 83,790 184,286 0.000
3 2.00 B03.00 237423 117,590 30,876 1236
4 3.00 E04.00 246,471 241,947 543,823 E4.23
] 4.00 E05.00 279,202 262,837 806,659 13821
E R.00 BOE.00 289,970 284 586 1,091,245 22895
7 E.00 EO7.00 298,355 294163 1.385.408 33377
g F.00 E0&.00 301,308 299.831 1,685,238 451.00
]

According to TCEQ an Extended Detention Basin has an efficiency of 75% TSS removal. In
order to find the amount of TSS required to be removed and the amount of TSS removed from

Please note that the above equations assume a TSS removal of 75% and the City of New
Braunfels DECM only requires the TSS removal of 70%. We are providing sufficient TSS
treatment for 75% removal, therefore, we are providing sufficient TSS treatment for 70%
removal (refer to Attachment RR for calculations).

Basin Configuration —

The ratio of flow path length to width from the inlet to the outlet should be at least 2:1 (L:W).
The flow path length is defined as the inlet to the outlet as measured at the surface. The width
is defined as the mean width of the basin. Please see Attachment P for the Extended Detention
Basin A1l Dimension exhibit and the tables below providing the Extended Detention Basin
dimension information.

Ther width of the extended Batch Detention Basin Al is 650.16’, therefore the minimum length
(as defined above) must be 2*650.16=1300.32 linear feet. Refer to the table below for the
lengths from each outfall.

Total Length (Must be at lease 2W or 1300.32)
Section Length (ft)
1 330.62
2 153.57
3 619.89
Total 1104.03

Outflow Structure -

A 6” PVC perforated pipe with a trash rack acts as the outflow structure for the water quality
volume within the extended detention basin. This will allow for complete drawdown of the
water quality volume in 48 hours, as well as no more than 50% of the water quality volume
draining from the extended detention basin within the first 24 hours

1] 16
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Parkside Subdivision Phase 1 Drainage Report

The minimum required water that is not allow to discharge within 12 hour is:

Minimum water to remain within 12 hours = Required Volume/2
= 166,578 Cubic feet/2
= 83,289 Cubic feet

CULVERT” A IN H’
) PH AN

Perforated Riser

A perforated riser is a special kind of orifice structure which contains a series of same-size holes within a
vertical height, see Perforated Risers on page 43. Hydratlow Hydrographs Extension uses the following
formula (McEnroe, 1988) to estimate the outflow.

O =cp =2 2z i7"
L £ 35 H
Where:

) = discharge (cfs)
Cp =0.61
A = cross-sectional area of all the holes (sgft)

Hs = distance from 5/2 below the lowest row of holes to 5/2 above the top row (ft)
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Parkside Subdivision Phase 1 Drainage Report

The water surface elevation of Extended Detention Basin Al for the 2-year storm (the minimum
water surface elevation of the storm events analyzed) is 603.48. Since the Extended Detention
Basin Al Weir is set at 602.50, the weir is disengaged once the water surface elevation of the
basin reaches 602.50. Therefore, we can assume that the water quality volume for any storm will
be the volume at elevation 602.50, once the Extended Detention Basin A1 Weir is disengaged.

The flow rate of discharging from the perforated pipe was calculated using the Orifices Equation
10-1 from the DECDM (refer to the calculations below). From this information the perforate pipe
discharge rate and remaining volume within the water quality portion of Extended Detention Basin
C was calculated. Please refer calculations below. In the DECEM the requirements for a basin is
that no “still” water shall remain in the basin for 36 hours unless the correct safety measures are
taken (refer to the snip it of the referenced material below). TCEQ RG 348 requires that extended
detention basins using a perforated pipe must be completely drained within 48 hours (refer to
the snip it of the referenced material below). We have provided calculations and details for the
designed perforated pipe to ensure that the water quality volume will be drained within the
required 48 hours.

CNB DECDM:
D. Mo detention or retention basin shall retain standing water longer than 36 hours unless it is

designed and constructed to be a permanent pond with appropriate health, safety and water quality
measures. Permanent ponds must comply with all applicable water rights requirements for such a
body of water.

TCEQ RG 348:

P T eI s, WAV E SIS, ML L WL L B LI WP RRL LS YT AL T

The outflow structure should be sized to allow for complete drawdown of the
water quality volume in 48 hours. No more than 50% of the water quality volume
should drain from the facility within the first 24 hours. A valve or orifice can be
used to regulate the rate of discharge from the basin.

ThaAa Ffanilitr: chanld hasra A casmaenta denie sedeea st 6 dssneaea 1 «ralera tlhnt Anne

10.3.1 Orifices
For a single orifice as illustrated in Figure 10-1 (a), orifice flow can be determined using Equation 10-1.

Equation 10-1

Q = CoAo(2gH,)"®

Where:

Q = Orifice flow rate (cfs)

Co = Discharge coefficient 0.40 - 0.60

Ao = Area of orifice (ft?)

He = Effective head on the orifice measured from the centroid of the opening (ft)
g = Gravitational acceleration = 32.2 ft/s%

Flow through multiple orifices (see Figure 10-1 (c)) can be computed by summing the flow through
individual orifices. For multiple orifices of the same size and under the influence of the same effective
head, the total flow can be determined by multiplying the discharge for a single orifice by the number of

openings.
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Parkside Subdivision Phase 1

Drainage Report

Based on these calculations, we assumed a water surface elevation of 602.50 and analyzed the
discharge rate. Please refer Table 9 — Water Quality and Table 10 — Water Quality Perforated Pipe

Summary:
Perforated Pipe Basin A1
Pipe Height (ft) = 15
Co= 05 Co= 05 Co= 05 Co= 05
D(ft)= 0.5 D(ft)= 0.25 D(ft)= 0.25 D(ft)= 0.5
Ao (ft)= 0.049063 E 0.049063 Ao (ft)= 0.0490625 Ao ft)= 0.0490625
Centorid Elevation (ft) 0.75 Centorid Elevation (ft)= 0.625 Centorid Elevation (ft) = 05 Centorid Elevation (ft) = 0375
H (ft)= 0.75 H{ft)= 0.875 H{ft)= 1 H{ft)= 1125
g= 322 g= 322 g= 322 g= 32
Q(cfs) = 017 Q(cfs) = 0.18 Q(cfs)= 0.2 Q(cfs) = (il
n= 3 n= 3 n= 3 n= 3
Q= 051 Q(chs) = 055 Qlchs) = 059 Qlchs) = 063
Table 9 - Water Quality
Storage Volume Provided (cuft) 184286
Storage Volume Required (cuft) 166578
1/2 Required Volume 83289
Water Surface Elevation 602.5
Water Quality Depth 1.5
Average Flow Rate (cfs) 2.28
Table 10 - Water Quality Perforated Pipe Summary
Water Quality Volume = 184286.00
Required Water Quality Volume = 166578.00
1/2 of Required Water Quality Volume = 83289.00
Volume Discharged in 12 Hours = 98535.136
Volume Remaining after 12 Hours = 85750.86
Half or more required volume retained after 12 Hours? YES
Total Time for Water Quality Volume to drain = 22.44

Based on our analysis over 50% of the water quality volume required to be treated remains within
Extended Detention Basin Al for more than 12 and 24 hours. The water quality and detention
portion of the proposed basins are in accordance with the DECDM. The drawdown time for the

water quality the proposed extended detention basin Al has been provided in attachments P.

Extended Batch Detention Basin A2

N
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Parkside Subdivision Phase 1 Drainage Report

Extended Detention Basin A2 will be designed to treat the impervious cover of the Stormwater
that is contributing to the Extended Detention Basin A2. Extended Detention Basin A2 will be
designed with the future development and design of Parkside Subdivision

Extended Batch Detention Basin B

Extended Detention Basin B will be designed to treat the impervious cover of the Stormwater that
is contributing to the Extended Detention Basin B. Extended Detention Basin B will be designed
with the future development and design of Parkside Subdivision.

9.0 Conclusion

The Ultimate Proposed and Intermediate Phase 1 Proposed drainage improvements for the
Parkside Subdivision was analyzed for the 2, 10, 25, and 100-year storm events. The water quality
and detention portion of the proposed basins are in accordance with the DECDM. The drawdown
time for the water quality and detention portions of the proposed basins have been provided in
attachments PP and QQ respectively. These calculations were preformed and extracted from the
program Hydrograph. This analysis was performed in accordance with the City of New Braunfels
Drainage and Erosion Control Manual revised January 2018.
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Attachment A

Location Map
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Attachment B

FEMA FIRM Map
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Attachment C

Existing Drainage Area Map
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Table 1 - Existing Conditions Hydrology Calculations - City of New Braunfels 550] PROPOSED CONTOURS l(J_) o'\o

Point of Concentration Description Drainage Area Area Te Curve Number Q, (cfs) Q1o (cfs) Qa5 (dfs) Q1o (cfs) - 5¢
_ _ _ B.L. BUILDING SETBACK LINE Ui o
BEXA Discharge From Tiered Basn A Comparison BEXA 154.61 83.58 78.00 68.65 188.13 282.29 485.26 S HF oS
Discharge From Basin B Comparison U.E. UTILITY EASEMENT < 8 g
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Table 2 - Existing Conditions Hydrology Calculations - City of New Braunfels HORIZONTAL SCALE: 1:300 5 é nd ™
Point of Concentration Desaiption Drainage Area Area T. Curve Number Q; (cfs) Q1o (dfs) Q25 (dfs) Q100 (cfs) O A—1 POINT OF CONCENTRATION . m E N
EXA1 Longed Time of Concentration Analysis EX A1 2512 49.73 78.00 35.56 54 .39 53.26 91.28 (g =<4 i
EXA2 Longes Time of Concentration Analysis EXA2 10.47 35.30 78.00 6.62 17.91 26.76 45.76 —— DRAINAGE FLOW DIRECTION g %J |0_3 E

EXA3 Drainage Sub-Area A14 Comparison EXA3 68.84 45.35 78.00 101.56 91.62 151.96 260.33

EXA4 Longed Time of Concentration Analysis EXA4 50.18 86.98 78.00 48.80 133.80 73.41 126.61 m ®
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Wdeoh#4#0#H{1vwlgj#Frqglwlrqv#K|gurorj | #Fdofxodwlrqv#0#F1lw| #ri#Qhz#Eudxgihov

Srlqwhri#Frgfhgwudwlyg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Qxpeh T+fiv, T, H+Eiv, ToH+Eiv, T, H#+Eiv,
H[#D Glvfkdujh#Turp#Wlhuhg#Edv1g#D#Frpsdulvrg H[#D 487194 ;618; :;133 9,198 4;;146 5;515< 7;8159
GIvEkdujh#IurpPEAVIGEERF
H[#E# +Wr#eh#Dqgdo | }hg#zlwk# Ixwxuh#Ghyhorsphaw, H#E <3175 94173 ;133 6<1<3 43<165 4961<9 5;41:9
Wdeoh#5#0#H{ 1vwlgj#Frgglwlrgv#K|guror] |#Fdofxodwlrgv#0#Flw | #ri#Qhz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
H[#D4 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv H[#D4 58145 7<1:6 :7133 68189 8716< 86159 <415;
H [#D5 OrgjhvwiWlph#ri#Frgfhqwudwlrg#Dgdo |vlv H[#D5 4317: 68163 :;133 9195 4:1<4 591:9 781:9
H[#D6 Gudlgdjh#Vxe0Duhd#D4 7#Frpsdulvrg H[#D6 9;1:7 78168 :7133 434189 <4195 4841<9 593166
H[#D Orgjhvwi#iWlph#ri#Frgfhqwudw H[#D 8314 ;91< ;13 7;1; 4661; 1617 45919
Wdeoh#6#0#Xowlpdwh#Sursrvhg#Frqglwlrqv#k|gurorj | #Fdofxodwlrqv#0#Flw | #ri#Qhz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlqgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
XOW#D Iorz#Frqwulexwlqj#wr#EdwEk#Ghwhqulrg#EdvlgHbd XOW#D 4;9169 75136 ;:133 78136 44<199 4<:13< 7381;9
Torz#Frqwulexwlq) Swr#EdvIghE
XOWHE +Wr#eh#Dgdo | }hg#lg# Ixwxuh#Ghyhorsphaw, XOWHE 8;18; 5;1;4 ;:133 93189 466168 134 5<<17;
Wdeoh#7#0#Xowlpdwh#Sursrvhg#Gudlgdjh#Vxe0Duhd#FrqglwlrgviK|guror | #Fdofxodwlrgvi0#Flw|#ri#0hz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
D4 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv D4 8<148 64153 ;:133 93153 4651:9 4;9143 5<;14;
D5 OrgjhvwiWlph#ri#Frgfhqwudwlrg#Dgdo |vlv D5 ;134 5415< ;:133 ;17 4;198 59147 741;8
D4.D5 VGHOQ#DO8#V1}1gi# 9;165 483196 544155 66;153
Dé quhw#D506#)#D507#Vl)lqj D6 918; 55137 ;:133 <17: 531;7 5<154 791::
D7 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv D7 7145 541:8 ;:133 8183 45143 491<9 5:148
D8 Lgohw#D604#V1}1qgj#) #Vwuhhw#Fdsdflw|#Dgdo [viv D8 9135 53189 ;:133 1173 4915< 69189
D40D8 Fkdggho#D5#V1}1qj# <313; 4<;18; 7781:;
D9 Lgohw#D706#) #Fkdggho#D7#V1}1qgj#) #Vwuhhw#Fdsdflw [ #Dgdo | vDe 9163 48165 ;:133 <154 5315; 78177
D: Lgohw#D704#) #D7054#V1 }1qj#) #Vwuhhw#Fdsdflw|#Dgdo|vlv D: 8153 4819< 7:133 1194 491:7 6:184
D9.D Fkdqgho#D7#V1}1gi# 491;5 6:134 ;51<8
D; Lgohw#D504#V1}1q] D; 617; 5416< ;:133 7159 <169 54134
D< OrgjhvwiWlph#ri#Frgfhgwudwlrg#Dgdo | v1ivi D< 43173 43133 ;:133 49179 69159 j414;
D40D< Lgiorz#lqwr#H{whqghg#Edwfk#Ghwhqwlrg#Edvlg#D4 43<159 45518; 5:314: 93916:
D43 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D43 417; 55157 ;:133 4l<: 7168 <1:7
D44 Ixwxuh#Ghyhorsphqw#Dgdo | vivi D44 :1;5 54134 ;:133 ;1<8 4<1:4 7714<
D45 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D45 914< 55184 ;:133 1194 491:8 6:193
D430D45 Ixwxuh#Ghyhorsphqw#Dgdo | vivi 4;17; 7319< <4158
D46 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D46 618: 541;6 ;:133 716< <199 5419;
D430D46 Ixwxuh#Ghyhorsphqw#Dgdo | v1vi 4<139 551;9 83168 3189 4451;;
D47 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D47 915; 531<; ;:133 :1:5 491<< 561;5 6;147
D48 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#Dgdo|viv# D48 7193 43133 ;:133 :15; 49137 55179 681<4
D430D48 5<1<7 691<: ;4175 447139 4;5186
D49 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#Dgdo|viv# D49 5153 43133 ;7133 6137 :154 4315< 491:;
D4: Gudlgdjh#Duhd#H [#D5#Frpsdulvrg D4: 4317: 68163 :;133 9195 4:1<4 591:9 781:9
D4 ; Gudlgdjh#Duhd#H [#D7#Frpsdulvrg D4 ; 6717< 58193 : ;133 59144 :3168 4371<4 4:<148
Wdeoh#8#0#Edv1g#D4#Vxppdu |
5\U 43\U 58\U 433\U
Glvfkdujh#+fiv, 6717< 456159 4;<13< 65:174
Wlph#wr#Gudlg#+kuv, 491:6 4<13: 5313: 56136
Yroxph#+fxiw, 753/976 :8;/734 <:5/33: 4/69;/868
Zdwhu#Vxuidfh#Hohydwlrg 93617; 9371;5 93818; 9391<7
Wdeoh# 9% 0#EAv1q#D54#Vxppdu |
5\U 43\U 58\U 433\U
Glvfkdujh#+fiv, 55157 4341:8 4:6159 65;169
Yroxph#+fxiw, 688/847133 97</<74 ;86/574 4/55:/;3;
Zdwhu#Vxuidfh#Hohydwlrg 9331;5 935159 936155 9371<6
Wdeoh# : #0#H{ 1vwlgj#wr#Sursrvhg#Glvfkdujh#Frpsdulvrg
Gudlgdjh#Duhd 5\U 43\U 58\U 433\U
H[#D 9;198 4;;146 5;515< 7;8159
XOW#D 78136 44<199 4<:13< 7381;9
Sursrvhg#?@#H{1lvwlqgj \HV \HV \HV \HV
Wdeoh#; #0#Skdvh#4#Sursrvhg#Frqglwlrgv#K|gurorj | #Fdofxodwlrqv#0#Flw| #ri#Qhz#Eudxgihov
Srlqwiri#Frgfhqwudwly] Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Qxpeh T+fiv, T, H+Eiv, ToH+Eiv, T, H#+Eiv,
S44D Torz#Udwh#Frpsdulvrg#ri#Xowlpdwh#FrqglwlrqviyvH#LiwhuphgISB#D 487198 6;1:: 79173 48;168 6841:3 7<716; :<619<
Skdvh#4#Frgglwlrgviwrfhquxuh#iprvwiFrgvhuydwlyh#Fdofxpdwlrgv#lv#Dgdo | Jhg
S44D4 Whpsrudu | #Vzdoh#V1}1gj S44D4 1165 5<15; ;133 8156 47146 5413< 681<<
S4#D5 S4#D5 435163 63168 ;:133 437145 55<194 6541;9 8481:3
S4#D6 Torz#Udwh#Frpsdulvra#ri#Xowlpdwh#Frqglwlrqv#yv#Liwhuphg$4#Re 4317: 68163 71133 43139 55153 64146 7<1ii
Sa#D7 Skdvh#4#Frqglwlrquiwr#hquxuh#prvwiFrqvhuydwlyh#Fdofxpdwlrqugdgspado| tha 67189 58193 133 6<189 45513: 1<8164
S4HE S4#E <316< 94173 17133 6<1;; 4961<3 5;419:
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User: caitlynn—m

Drawing Name: N:\_Projects\031 — DR Horton\031.060 — 175 Ac Friesenhahn CDs\CDs\Phase 1\031.60_DRNG P1.dwg

Table 3 - Ultimate Proposed Conditions Hy drology Calaulations - City of New Braunfels

Point of Concentration Desaiption Drainage Area Area Te Curve Number Q; (cfs) Q1o (cfs) Qo5 (dfs) Q100 (cfs)
ULTA How Contributing to Batch Detention Basn A1 ULTA 186.36 42.03 87.00 45.03 119.66 197.09 405.86
How Contributing to BasnB
uLTB (To be Analyzed in Future Development) uLTB 58.58 28.81 87.00 60.56 133.35 187.01 299.48
Table 4 - Ultimate Proposed Drainage Sub-Area Conditions Hy drology Calculations - City of New Braunfels
Point of Concentration Desaiption Drainage Area Area T. Curve Number Q; (dfs) Q1o (dfs) Qa5 (dfs) Q1o (dfs)
A1 Longes Time of Concentration Analysis A1 59.15 31.20 87.00 60.20 132.76 186.10 298.18
A2 Longed Time of Concentration Analysis A2 8.01 21.29 87.00 8.47 18.65 26.14 41.85
A1+A2 D N A-5 Szing 68.32 150.63 211.22 338.20
A3 Inlet A2-3 & A2-4 Szing A3 6.58 22.04 87.00 9.47 20.84 29.21 46.77
Ad Longed Time of Concentration Analysis A4 412 21.75 87.00 5.50 1210 16.96 27.15
A5 Inlet A3-1 Sizing & Street Capadty Analyss A5 6.02 20.56 87.00 7.40 16.29 22.84 36.56
A1-A5 Channel A2 Szing 90.08 198.58 278.43 44578
A6 Inlet A4-3 & Channel A4 Szing & Street Capadity Analysis AB 6.30 15.32 87.00 9.21 20.28 28.39 45.44
A7 Inlet A4-1 & A4-2 Sizing & Street Capadty Analyss A7 5.20 15.69 87.00 7.61 16.74 23.43 37.51
AB+A7 Channel A4 Szing 16.82 37.01 51.83 82.95
A8 Inlet A2-1 Sizing A8 3.48 21.39 87.00 4.26 9.36 13.13 21.01
A9 Longed Time of Concentration Analysis A9 10.40 10.00 87.00 16.46 36.26 50.78 81.18
A1-A9 Inflow into Extended Batch Detention Basin A1 109.26 122.58 270.17 378.79 606.37
A10 Future Development Analysis A10 1.48 22.24 87.00 1.97 4.35 6.09 9.74
A11 Future Development Analysis A11 7.82 21.01 87.00 8.95 19.71 27.62 4419
A12 Future Development Analysis A12 6.19 22 .51 87.00 7.61 16.75 23.48 37.60
A10-A12 Future Development Analysis 18.48 40.69 57.03 91.25
A13 Future Development Analysis A13 3.57 21.83 87.00 4.39 9.66 13.54 21.68
A10-A13 Future Development Analysis 19.06 22.86 50.35 70.56 112.88
A14 Future Development Analysis A14 6.28 20.98 87.00 7.72 16.99 23.82 38.14
A15 Longed Time of Concentration Analysis A15 4.60 10.00 87.00 7.28 16.04 22.46 35.91
A10-A15 29.94 36.97 81.42 114.06 182.53
A16 Longed Time of Concentration Analysis A16 2.20 10.00 84.00 3.04 7.21 10.29 16.78
A17 Drainage Area EX A2 Comparison A17 10.47 35.30 78.00 6.62 17.91 26.76 4576
A18 Drainage Area EX A4 Comparison A18 34.49 25.60 78.00 26.11 70.35 104.91 179.15
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Table 5 - Basin A1 Summary
2YR 10YR 25YR 100YR
Discharge (cfs) 34.49 123.26 189.09 327.41
Time to Drain (hrs) 16.73 19.07 20.07 23.03
Volume (cuft) 420,643 758,401 972,007 1,368,535
Water Surface Hevation 603.48 604.82 605.58 606.94
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Wdeoh#4#0#H{1vwlgj#Frqglwlrqv#K|gurorj | #Fdofxodwlrqv#0#F1lw| #ri#Qhz#Eudxgihov

Srlqwhri#Frgfhgwudwlyg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Qxpeh T+fiv, T, H+Eiv, ToH+Eiv, T, H#+Eiv,
H[#D Glvfkdujh#Turp#Wlhuhg#Edv1g#D#Frpsdulvrg H[#D 487194 ;618; :;133 9,198 4;;146 5;515< 7;8159
GIvEkdujh#IurpPEAVIGEERF
H[#E# +Wr#eh#Dqgdo | }hg#zlwk# Ixwxuh#Ghyhorsphaw, H#E <3175 94173 ;133 6<1<3 43<165 4961<9 5;41:9
Wdeoh#5#0#H{ 1vwlgj#Frgglwlrgv#K|guror] |#Fdofxodwlrgv#0#Flw | #ri#Qhz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
H[#D4 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv H[#D4 58145 7<1:6 :7133 68189 8716< 86159 <415;
H [#D5 OrgjhvwiWlph#ri#Frgfhqwudwlrg#Dgdo |vlv H[#D5 4317: 68163 :;133 9195 4:1<4 591:9 781:9
H[#D6 Gudlgdjh#Vxe0Duhd#D4 7#Frpsdulvrg H[#D6 9;1:7 78168 :7133 434189 <4195 4841<9 593166
H[#D Orgjhvwi#iWlph#ri#Frgfhqwudw H[#D 8314 ;91< ;13 7;1; 4661; 1617 45919
Wdeoh#6#0#Xowlpdwh#Sursrvhg#Frqglwlrqv#k|gurorj | #Fdofxodwlrqv#0#Flw | #ri#Qhz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlqgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
XOW#D Iorz#Frqwulexwlqj#wr#EdwEk#Ghwhqulrg#EdvlgHbd XOW#D 4;9169 75136 ;:133 78136 44<199 4<:13< 7381;9
Torz#Frqwulexwlq) Swr#EdvIghE
XOWHE +Wr#eh#Dgdo | }hg#lg# Ixwxuh#Ghyhorsphaw, XOWHE 8;18; 5;1;4 ;:133 93189 466168 134 5<<17;
Wdeoh#7#0#Xowlpdwh#Sursrvhg#Gudlgdjh#Vxe0Duhd#FrqglwlrgviK|guror | #Fdofxodwlrgvi0#Flw|#ri#0hz#Eudxgihov
Srlqwhri#Frgfhgwudwlg Ghvfulswlrg Gudlgdjh#Duhd Duhd W, Fxuyh#Oxpehy  To#+fiv, T, #+Eiv, To#+fiv, T, H#+fiv,
D4 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv D4 8<148 64153 ;:133 93153 4651:9 4;9143 5<;14;
D5 OrgjhvwiWlph#ri#Frgfhqwudwlrg#Dgdo |vlv D5 ;134 5415< ;:133 ;17 4;198 59147 741;8
D4.D5 VGHOQ#DO8#V1}1gi# 9;165 483196 544155 66;153
Dé quhw#D506#)#D507#Vl)lqj D6 918; 55137 ;:133 <17: 531;7 5<154 791::
D7 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#bDgdo|vlv D7 7145 541:8 ;:133 8183 45143 491<9 5:148
D8 Lgohw#D604#V1}1qgj#) #Vwuhhw#Fdsdflw|#Dgdo [viv D8 9135 53189 ;:133 1173 4915< 69189
D40D8 Fkdggho#D5#V1}1qj# <313; 4<;18; 7781:;
D9 Lgohw#D706#) #Fkdggho#D7#V1}1qgj#) #Vwuhhw#Fdsdflw [ #Dgdo | vDe 9163 48165 ;:133 <154 5315; 78177
D: Lgohw#D704#) #D7054#V1 }1qj#) #Vwuhhw#Fdsdflw|#Dgdo|vlv D: 8153 4819< 7:133 1194 491:7 6:184
D9.D Fkdqgho#D7#V1}1gi# 491;5 6:134 ;51<8
D; Lgohw#D504#V1}1q] D; 617; 5416< ;:133 7159 <169 54134
D< OrgjhvwiWlph#ri#Frgfhgwudwlrg#Dgdo | v1ivi D< 43173 43133 ;:133 49179 69159 j414;
D40D< Lgiorz#lqwr#H{whqghg#Edwfk#Ghwhqwlrg#Edvlg#D4 43<159 45518; 5:314: 93916:
D43 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D43 417; 55157 ;:133 4l<: 7168 <1:7
D44 Ixwxuh#Ghyhorsphqw#Dgdo | vivi D44 :1;5 54134 ;:133 ;1<8 4<1:4 7714<
D45 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D45 914< 55184 ;:133 1194 491:8 6:193
D430D45 Ixwxuh#Ghyhorsphqw#Dgdo | vivi 4;17; 7319< <4158
D46 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D46 618: 541;6 ;:133 716< <199 5419;
D430D46 Ixwxuh#Ghyhorsphqw#Dgdo | v1vi 4<139 551;9 83168 3189 4451;;
D47 Ixwxuh#Ghyhorsphqw#Dgdo | viv# D47 915; 531<; ;:133 :1:5 491<< 561;5 6;147
D48 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#Dgdo|viv# D48 7193 43133 ;:133 :15; 49137 55179 681<4
D430D48 5<1<7 691<: ;4175 447139 4;5186
D49 Orgjhvw#Wlph#ri#Frgfhqwudwlrg#Dgdo|viv# D49 5153 43133 ;7133 6137 :154 4315< 491:;
D4: Gudlgdjh#Duhd#H [#D5#Frpsdulvrg D4: 4317: 68163 :;133 9195 4:1<4 591:9 781:9
D4 ; Gudlgdjh#Duhd#H [#D7#Frpsdulvrg D4 ; 6717< 58193 : ;133 59144 :3168 4371<4 4:<148
Wdeoh#8#0#Edv1g#D4#Vxppdu |
5\U 43\U 58\U 433\U
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1
Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

1

g3

Legend

Hyd. Origin Description

1 SCS Runoff  A1-A9

2 Reservoir A1-A9 + Basin A1l v
3 SCSRunoff A10-A15 10
4 Combine A10-15 + BASIN Al

5 Reservoir BASIN A2

6 SCS Runoff A16

7 Combine Discharge Into TXDOT Channel

8 SCS Runoff A17

9 SCS Runoff A18

=
o

Combine ULT A

Project: 031.060_Parkside Basins.gpw Tuesday, 06 / 9 /2020




Hydrograph Return Period Reca

Hydraflov Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 |SCSRunoff | =---- | e 100.07 | ------- 166.09 | 221.13 | 310.34 | 394.48 | 497.35 | Al-A9

2 Reservoir 1 | - 3449 | - 81.81 | 123.26 | 189.09 | 251.12 | 327.41 A1-A9 + Basin Al

3 SCS Runoff | = - | - 3244 | - 53.73 71.42 | 100.16 | 127.27 | 160.40 A10-A15

4 Combine 2,3 | - 41.38 | - 101.43 | 153.89 | 238.36 | 317.40 | 413.63 A10-15 + BASIN Al

5 Reservoir 4 | - 2224 | - 61.62 | 101.75 | 173.26 | 243.14 | 328.36 BASIN A2

6 SCS Runoff | === | e 3482 | - 5.770 7.669 10.74 13.64 17.17 Al6

7 Combine 56 | - 2243 | - 62.06 | 102.40 | 174.27 | 244.47 | 330.09 Discharge Into TxXDOT Channel

8 SCS Runoff | - | - 8.885 | ------- 16.88 23.92 35.64 46.88 60.71 Al7

9 |SCSRunoff | === | - 33.78 | - 64.25 90.85 | 135.13 | 177.55 | 230.06 | A18

10 |Combine 7,89 | -—- 4503 | - 84.79 | 119.66 | 197.09 | 289.84 | 405.86 ULT A

Proj. file: 031.060_Parkside Basins.gpw Tuesday, 06 / 9 /2020




3
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 100.07 2 754 814,623 | - | e | e Al-A9

2 |Reservoir 34.49 2 818 630,308 1 603.49 420,643 A1-A9 + Basin A1

3 SCS Runoff 32.44 2 746 223,227 | - | e e A10-A15

4 Combine 41.38 2 788 853,535 2,3 | e - A10-15 + BASIN Al

5 Reservoir 22.24 2 954 660,659 4 600.82 355,514 BASIN A2

6 |SCS Runoff 3.482 2 730 16,087 | - | e | e Al6

7 Combine 22.43 2 952 676,746 56 | @ - | - Discharge Into TXDOT Channel

8 SCS Runoff 8.885 2 746 51,736 | - | e | eeeeee Al7

9 SCS Runoff 33.78 2 738 169,690 | - | e | e Al18

10 |Combine 45.03 2 740 898,172 7,89 | - | ULT A

031.060_Parkside Basins.gpw

Return Period: 2 Year

Tuesday, 06 / 9 /2020




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 1

Al1-A9

Hydrograph type = SCS Runoff Peak discharge = 100.07 cfs

Storm frequency = 2yrs Time to peak = 754 min

Time interval = 2min Hyd. volume = 814,623 cuft

Drainage area = 109.260 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 37.90 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al1l-A9

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 / 9 /2020

Hyd. No. 2

Al1-A9 + Basin Al

Hydrograph type = Reservoir Peak discharge = 34.49 cfs

Storm frequency = 2yrs Time to peak = 818 min

Time interval = 2min Hyd. volume = 630,308 cuft

Inflow hyd. No. = 1-A1-A9 Max. Elevation = 603.49 ft

Reservoir name = BASIN Al Max. Storage = 420,643 cuft

Storage Indication method used.

Al1-A9 + Basin Al

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

\-\
[ ——————
0.00 Na— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

—— Hyd No. 2

—— Hyd No. 1 [ | Total storage used = 420,643 cuft



Pond Report

6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Pond No. 1 - BASIN Al
Pond Data

Tuesday, 06 /9 /2020

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 601.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 601.00 62,767 0 0
1.00 602.00 126,224 94,496 94,496
1.50 602.50 232,937 89,790 184,286
2.00 603.00 237,423 117,590 301,876
3.00 604.00 246,471 241,947 543,823
4.00 605.00 279,202 262,837 806,659
5.00 606.00 289,970 284,586 1,091,245
6.00 607.00 298,355 294,163 1,385,408
7.00 608.00 301,306 299,831 1,685,238
Culvert / Orifice Structures Weir Structures
[A] (B] [C]  [PrfRsr] [A] [B] [C] [D]
Rise (in) Inactive Inactive Inactive Inactive Crest Len (ft) = 10.50 Inactive  Inactive Inactive
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 602.50 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
8.00 609.00
6.00 // 607.00
4.00 // 605.00
2.00 // 603.00
0.00 601.00
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

Total Q

Discharge (cfs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 3
A10-Al15
Hydrograph type = SCS Runoff Peak discharge = 32.44 cfs
Storm frequency = 2yrs Time to peak = 746 min
Time interval = 2min Hyd. volume = 223,227 cuft
Drainage area = 29.940 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 28.50 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A10-A15

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 } \ 5.00

/ \\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 4
A10-15 + BASIN Al

Tuesday, 06 /9 /2020

Hydrograph type = Combine Peak discharge = 41.38 cfs
Storm frequency = 2yrs Time to peak = 788 min
Time interval = 2min Hyd. volume = 853,535 cuft
Inflow hyds. =23 Contrib. drain. area = 29.940 ac
A10-15 + BASIN Al
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
50.00 50.00
40.00 I"\\ 40.00
30.00 /\\ 30.00
20.00 \\ 20.00
10.00 10.00
N~— \
0.00 ] 00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
——— Hyd No. 4 ——— Hyd No. 2 ——— Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 / 9 /2020

Hyd. No. 5
BASIN A2
Hydrograph type = Reservoir Peak discharge = 22.24 cfs
Storm frequency = 2yrs Time to peak = 954 min
Time interval = 2min Hyd. volume = 660,659 cuft
Inflow hyd. No. = 4 - A10-15 + BASIN Al Max. Elevation = 600.82 ft
Reservoir name = BASIN A2 Max. Storage = 355,514 cuft
Storage Indication method used.
BASIN A2
Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 N % 10.00
\é\
0.00 e e e (.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880
Time (min)

—— Hyd No. 5

—— Hyd No. 4 I

Total storage used = 355,514 cuft



Pond Report

10

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Pond No. 2 - BASIN A2
Pond Data

Tuesday, 06 /9 /2020

Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 599.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 599.00 190,080 0 0
1.00 600.00 195,630 192,855 192,855
2.00 601.00 201,440 198,535 391,390
3.00 602.00 207,077 204,259 595,649
4.00 603.00 212,770 209,924 805,572
5.00 604.00 218,520 215,645 1,021,217
6.00 605.00 224,327 221,424 1,242,641
7.00 606.00 230,190 227,258 1,469,899
Culvert / Orifice Structures Weir Structures
[A] (B] [C]  [PrfRsr] [A] [B] [C] [D]
Rise (in) Inactive Inactive Inactive Inactive Crest Len (ft) = 9.00 0.00 Inactive  Inactive
Span (in) = 0.00 0.00 0.00 0.00 Crest El. (ft) = 600.00 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 0.00 0.00 0.00 0.00 Weir Type = Rect ---
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
8.00 607.00
//
6.00 // 605.00
4.00 / / 603.00
2.00 V4 601.00
0.00 599.00
0.0 40.0 80.0 120.0 160.0 200.0 240.0 280.0 320.0 360.0 400.0 440.0 480.0

Total Q

Discharge (cfs)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 6

Al6

Hydrograph type = SCS Runoff Peak discharge = 3.482 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 16,087 cuft

Drainage area = 2.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 7

Discharge Into TXDOT Channel

Hydrograph type = Combine Peak discharge = 22.43 cfs

Storm frequency = 2yrs Time to peak = 952 min

Time interval = 2min Hyd. volume = 676,746 cuft

Inflow hyds. =56 Contrib. drain. area = 2.200 ac
Discharge Into TxDOT Channel

Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 12.00

8.00 8.00
N\

4.00 \\ 4.00

0.00 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880

Time (min)

——— Hyd No. 7 —— Hyd No. 5 —— Hyd No. 6



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 8

Al7

Hydrograph type = SCS Runoff Peak discharge = 8.885 cfs

Storm frequency = 2yrs Time to peak = 746 min

Time interval = 2 min Hyd. volume = 51,735 cuft

Drainage area = 10.470 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 35.30 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Al7

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\¥
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 9

A18

Hydrograph type = SCS Runoff Peak discharge = 33.78 cfs

Storm frequency = 2yrs Time to peak = 738 min

Time interval = 2min Hyd. volume = 169,690 cuft

Drainage area = 34.490 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.60 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs)

35.00 35.00

30.00 30.00

25.00 25.00

20.00 20.00

15.00 15.00

10.00 10.00
5.00 \ 5.00
0.00 0.00

0 120 240 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 9
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020
Hyd. No. 10
ULT A
Hydrograph type = Combine Peak discharge = 45.03 cfs
Storm frequency = 2yrs Time to peak = 740 min
Time interval = 2min Hyd. volume = 898,172 cuft
Inflow hyds. =7,8,9 Contrib. drain. area = 44.960 ac

ULTA
Q (cfs) Hyd. No. 10 -- 2 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00

A

10.00 k\ 10.00
\

— S~

——

0.00 ——— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640

Time (min)

——— Hyd No. 10 —— Hyd No. 7 —— Hyd No. 8 —— Hyd No. 9
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 166.09 2 752 1,361,220 | - | e | e Al-A9

2 Reservoir 81.81 2 804 1,176,901 1 604.26 612,736 Al1-A9 + Basin Al

3 SCS Runoff 53.73 2 746 373,008 | - | e e A10-A15

4 Combine 101.43 2 780 1,549,909 2,3 | e - A10-15 + BASIN Al

5 Reservoir 61.62 2 868 1,357,034 4 601.62 517,379 BASIN A2

6 |SCS Runoff 5.770 2 730 26,882 | - | | e Al6

7 |Combine 62.06 2 868 1,383,915 56 | e e Discharge Into TxXDOT Channel

8 SCS Runoff 16.88 2 744 96,490 | - | e e Al7

9 |SCS Runoff 64.25 2 738 316,486 | - | e | e AlS8

10 |Combine 84.79 2 738 1,796,892 7,89 | - | ULT A

031.060_Parkside Basins.gpw Return Period: 5 Year Tuesday, 06 / 9 /2020




Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 1

Al1-A9

Hydrograph type = SCS Runoff Peak discharge = 166.09 cfs

Storm frequency = 5yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 1,361,220 cuft

Drainage area = 109.260 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 37.90 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al1l-A9

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
180.00 180.00
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 \\ 40.00

20.00 / \\ 20.00

/ \.
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 / 9 /2020

Hyd. No. 2

Al1-A9 + Basin Al

Hydrograph type = Reservoir Peak discharge = 81.81 cfs

Storm frequency = 5yrs Time to peak = 804 min

Time interval = 2 min Hyd. volume = 1,176,901 cuft

Inflow hyd. No. = 1-A1-A9 Max. Elevation = 604.26 ft

Reservoir name = BASIN Al Max. Storage = 612,736 cuft

Storage Indication method used.

Al1-A9 + Basin Al

Q (cfs) Hyd. No. 2 -- 5 Year Q (cfs)
180.00 180.00
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 \ \ 60.00

40.00 \\ 40.00

20.00 \\\ 20.00

\\
0.00 (.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

—— Hyd No. 2 —— Hyd No. 1 [ | Total storage used = 612,736 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 3
A10-Al15
Hydrograph type = SCS Runoff Peak discharge = 53.73 cfs
Storm frequency = 5yrs Time to peak = 746 min
Time interval = 2min Hyd. volume = 373,008 cuft
Drainage area = 29.940 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 28.50 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A10-A15
Q (cfs) Hyd. No. 3 -- 5 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 1 \ 10.00
0.00 S 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 4
A10-15 + BASIN Al

Tuesday, 06 /9 /2020

Hydrograph type = Combine Peak discharge = 101.43 cfs

Storm frequency = 5yrs Time to peak = 780 min

Time interval = 2 min Hyd. volume = 1,549,909 cuft

Inflow hyds. =23 Contrib. drain. area = 29.940 ac

A10-15 + BASIN A1l

Q (cfs) Hyd. No. 4 -- 5 Year Q (cfs)
120.00 120.00
100.00 /" 100.00

80.00 /" 80.00

60.00 60.00

40.00 ,ﬁ— \ 40.00

20.00 \ \\ 20.00

\\
I ———
0.00 —————=_ 0.00

0 240 480 720 960 1200 1440

——— Hyd No. 4 —— Hyd No. 2 —— Hyd No. 3

1680 1920
Time (min)



Hydrograph Report “

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 / 9 /2020

Hyd. No. 5

BASIN A2

Hydrograph type = Reservoir Peak discharge = 61.62 cfs

Storm frequency = 5yrs Time to peak = 868 min

Time interval = 2 min Hyd. volume = 1,357,034 cuft

Inflow hyd. No. = 4 - A10-15 + BASIN Al Max. Elevation = 601.62 ft

Reservoir name = BASIN A2 Max. Storage = 517,379 cuft

Storage Indication method used.

BASIN A2

Q (cfs) Hyd. No. 5 -- 5 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \V\ 20.00

\\
0.00 ~ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)

—— Hyd No. 5 —— Hyd No. 4 [ | Total storage used = 517,379 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 6

Al6

Hydrograph type = SCS Runoff Peak discharge = 5.770 cfs

Storm frequency = 5yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 26,882 cuft

Drainage area = 2.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 6 -- 5 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 7
Discharge Into TXDOT Channel

Tuesday, 06 /9 /2020

Hydrograph type = Combine Peak discharge = 62.06 cfs
Storm frequency = 5yrs Time to peak = 868 min
Time interval = 2 min Hyd. volume = 1,383,915 cuft
Inflow hyds. =56 Contrib. drain. area = 2.200 ac
Discharge Into TxDOT Channel
Q (cfs) Hyd. No. 7 -- 5 Year Q (cfs)
70.00 70.00
60.00 !A 60.00
50.00 ‘ 50.00
40.00 \ 40.00
30.00 30.00
20.00 \ 20.00
10.00 \ 10.00
4A \\
0.00 0.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400
Time (min)
——— Hyd No. 7 ——— Hyd No. 5 ——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 8

Al7

Hydrograph type = SCS Runoff Peak discharge = 16.88 cfs

Storm frequency = 5yrs Time to peak = 744 min

Time interval = 2 min Hyd. volume = 96,490 cuft

Drainage area = 10.470 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 35.30 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

Q (cfs) Hyd. No. 8 -- 5 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00

\¥
0.00 — 0.00
0 120 240 360 480 600 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 9
A18
Hydrograph type = SCS Runoff Peak discharge = 64.25 cfs
Storm frequency = 5yrs Time to peak = 738 min
Time interval = 2min Hyd. volume = 316,486 cuft
Drainage area = 34.490 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.60 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
A18
Q (cfs) Hyd. No. 9 -- 5 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
0.00 o 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 9
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020
Hyd. No. 10
ULT A
Hydrograph type = Combine Peak discharge = 84.79 cfs
Storm frequency = 5yrs Time to peak = 738 min
Time interval = 2 min Hyd. volume = 1,796,892 cuft
Inflow hyds. =7,8,9 Contrib. drain. area = 44.960 ac

ULT A
Q (cfs) Hyd. No. 10 -- 5 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 ‘\ 70.00
60.00 N 60.00

50.00 \\ 50.00
40.00 \\\ 40.00
30.00 30.00

20.00 \\ 20.00
10.00 \ 10.00
S ~— \
0.00 —- (.00
0 240 480 720 960 1200 1440 1680 1920 2160 2400

Time (min)
—— Hyd No. 10 —— Hyd No. 7 —— Hyd No. 8 —— Hyd No. 9
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 221.13 2 752 1,827,487 | - | e | - A1-A9

2 Reservoir 123.26 2 798 1,643,168 1 604.82 758,401 Al1-A9 + Basin Al

3 SCS Runoff 71.42 2 746 500,777 | - | e e A10-A15

4 Combine 153.89 2 776 2,143,953 2,3 | e - A10-15 + BASIN Al

5 Reservoir 101.75 2 844 1,951,070 4 602.26 649,941 BASIN A2

6 |SCS Runoff 7.669 2 730 36,090 | - | e e Al6

7 Combine 102.40 2 844 1,987,160 56 | @ - | - Discharge Into TxXDOT Channel

8 SCS Runoff 23.92 2 744 136,468 | - | e | e Al7

9 |SCS Runoff 90.85 2 738 447611 | - | e | e AlS8

10 |Combine 119.66 2 738 2,571,248 7,89 | - | ULT A

031.060_Parkside Basins.gpw Return Period: 10 Year Tuesday, 06 / 9 /2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 1

Al1-A9

Hydrograph type = SCS Runoff Peak discharge = 221.13 cfs

Storm frequency = 10yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 1,827,487 cuft

Drainage area = 109.260 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 37.90 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al1l-A9

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 \\ 60.00

30.00 / \\ 30.00

/ \.
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 / 9 /2020
Hyd. No. 2

Al1-A9 + Basin Al

Hydrograph type = Reservoir Peak discharge = 123.26 cfs

Storm frequency = 10yrs Time to peak = 798 min

Time interval = 2 min Hyd. volume = 1,643,168 cuft
Inflow hyd. No. = 1-A1-A9 Max. Elevation = 604.82 ft
Reservoir name = BASIN Al Max. Storage = 758,401 cuft

Storage Indication method used.

Al1l-A9 + Basin Al

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 \ 90.00

60.00 \ 60.00

30.00 \\\ 30.00

0.00 \:*— 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

—— Hyd No. 2 —— Hyd No. 1 [ | Total storage used = 758,401 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 3
A10-Al15
Hydrograph type = SCS Runoff Peak discharge = 71.42 cfs
Storm frequency = 10yrs Time to peak = 746 min
Time interval = 2min Hyd. volume = 500,777 cuft
Drainage area = 29.940 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 28.50 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A10-A15
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 // \ 10.00
/ \¥
0.00 o 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 4
A10-15 + BASIN Al

Tuesday, 06 /9 /2020

Hydrograph type = Combine Peak discharge = 153.89 cfs

Storm frequency = 10yrs Time to peak = 776 min

Time interval = 2 min Hyd. volume = 2,143,953 cuft

Inflow hyds. =23 Contrib. drain. area = 29.940 ac

A10-15 + BASIN Al

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
160.00 160.00
140.00 \ 140.00
120.00 !’\\\ 120.00
100.00 \\ 100.00

80.00 \\ 80.00

60.00 \ 60.00

40.00 \\ 40.00

20.00 \ 20.00

AN
\\\\\ ===:====\\\§_~
T ——
0.00 — —————== () 00
0 240 480 720 960 1200 1440 1680 1920
Time (min)
——— Hyd No. 4 ——— Hyd No. 2 ——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 / 9 /2020

Hyd. No. 5

BASIN A2

Hydrograph type = Reservoir Peak discharge = 101.75 cfs

Storm frequency = 10yrs Time to peak = 844 min

Time interval = 2 min Hyd. volume = 1,951,070 cuft

Inflow hyd. No. = 4 - A10-15 + BASIN Al Max. Elevation = 602.26 ft

Reservoir name = BASIN A2 Max. Storage = 649,941 cuft

Storage Indication method used.

BASIN A2

Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 \\ 80.00

60.00 \\ 60.00

40.00 \\\ 40.00

N
o \k\ h
0.00 \§_ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

—— Hyd No. 5 —— Hyd No. 4 [ | Total storage used = 649,941 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 6

Al6

Hydrograph type = SCS Runoff Peak discharge = 7.669 cfs

Storm frequency = 10yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 36,090 cuft

Drainage area = 2.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

‘_—-/
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 7

Discharge Into TXDOT Channel

Hydrograph type = Combine Peak discharge = 102.40 cfs

Storm frequency = 10yrs Time to peak = 844 min

Time interval = 2 min Hyd. volume = 1,987,160 cuft

Inflow hyds. =56 Contrib. drain. area = 2.200 ac

Discharge Into TxDOT Channel

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
120.00 120.00
100.00 /" 100.00

80.00 80.00

60.00 \ 60.00

40.00 40.00

20.00 \\ 20.00

\\
0.00 ————— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

——— Hyd No. 7 —— Hyd No. 5 —— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020
Hyd. No. 8
Al7
Hydrograph type = SCS Runoff Peak discharge = 23.92 cfs
Storm frequency = 10 yrs Time to peak = 744 min
Time interval = 2min Hyd. volume = 136,468 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
Al7

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
24.00 “ 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 \ 4.00

\\
\¥
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 9
A18
Hydrograph type = SCS Runoff Peak discharge = 90.85 cfs
Storm frequency = 10yrs Time to peak = 738 min
Time interval = 2min Hyd. volume = 447,611 cuft
Drainage area = 34.490 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.60 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
A18
Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)
100.00 100.00
90.00 ﬂ 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 /} 10.00
0.00 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 9
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 10

ULT A

Hydrograph type = Combine Peak discharge = 119.66 cfs

Storm frequency = 10yrs Time to peak = 738 min

Time interval = 2 min Hyd. volume = 2,571,248 cuft

Inflow hyds. =7,8,9 Contrib. drain. area = 44.960 ac

ULTA

Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs)
120.00 Q 120.00
100.00 /’\ 100.00

80.00 \ 80.00

60.00 \ 60.00

40.00 \ 40.00

20.00 \ \ 20.00

0.00 ——— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

——— Hyd No. 10 —— Hyd No. 7 —— Hyd No. 8 —— Hyd No. 9
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 310.34 2 752 2,599,887 | - | e | e Al-A9

2 |Reservoir 189.09 2 794 2,415,578 1 605.58 972,007 A1-A9 + Basin A1

3 SCS Runoff 100.16 2 744 712,434 | - | e s A10-A15

4 Combine 238.36 2 774 3,128,010 2,3 | e - A10-15 + BASIN Al

5 Reservoir 173.26 2 826 2,935,132 4 603.22 853,241 BASIN A2

6 |SCS Runoff 10.74 2 730 51,343 | - | e | e Al6

7 Combine 174.27 2 826 2,986,477 56 | @ - e Discharge Into TxXDOT Channel

8 |SCS Runoff 35.64 2 744 204,648 | - | e | e A17

9 |SCS Runoff 135.13 2 738 671,242 | o | e | e AlS8

10 |Combine 197.09 2 742 3,862,362 7,89 | - | ULT A

031.060_Parkside Basins.gpw Return Period: 25 Year Tuesday, 06 / 9 /2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 1

Al1-A9

Hydrograph type = SCS Runoff Peak discharge = 310.34 cfs

Storm frequency = 25yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 2,599,887 cuft

Drainage area = 109.260 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 37.90 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al1l-A9

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 \\ 80.00

40.00 P \\ 40.00

/ \\
0.00 —| 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 2
Al1-A9 + Basin Al

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

Tuesday, 06 / 9 /2020

= Reservoir Peak discharge = 189.09 cfs

= 25yrs Time to peak = 794 min

= 2 min Hyd. volume = 2,415,578 cuft
= 1-A1-A9 Max. Elevation = 605.58 ft

= BASIN Al Max. Storage = 972,007 cuft

Storage Indication method used.

Al1l-A9 + Basin Al

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 \ 160.00
120.00 \ 120.00

80.00 \ 80.00

40.00 \ 40.00

\%
0.00 \=— 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

—— Hyd No. 2

—— Hyd No. 1 [ | Total storage used = 972,007 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 3
A10-A15

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25yrs

2 min
29.940 ac
0.0 %

User

8.06 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, 06 /9 /2020

100.16 cfs
744 min
712,434 cuft
87

O ft

28.50 min
Type Il

300

A10-A15

Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 /] 20.00

/ \g
0.00 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560

——— Hyd No. 3

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 4

A10-15 + BASIN Al

Hydrograph type = Combine Peak discharge = 238.36 cfs

Storm frequency = 25yrs Time to peak = 774 min

Time interval = 2 min Hyd. volume = 3,128,010 cuft

Inflow hyds. =23 Contrib. drain. area = 29.940 ac

A10-15 + BASIN A1l

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 \ 80.00

40.00 k 40.00

\ \\
§
~——
0.00 " Q} ———  0.00
0O 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800

——— Hyd No. 4

—— Hyd No. 2

—— Hyd No. 3

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 / 9 /2020

Hyd. No. 5

BASIN A2

Hydrograph type = Reservoir Peak discharge = 173.26 cfs

Storm frequency = 25yrs Time to peak = 826 min

Time interval = 2 min Hyd. volume = 2,935,132 cuft

Inflow hyd. No. = 4 - A10-15 + BASIN Al Max. Elevation = 603.22 ft

Reservoir name = BASIN A2 Max. Storage = 853,241 cuft

Storage Indication method used.

BASIN A2

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 \\ 80.00

40.00 \\ 40.00

x\
0.00 —_———— 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
—— Hyd No. 5 —— Hyd No. 4 [ | Total storage used = 853,241 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 6

Al6

Hydrograph type = SCS Runoff Peak discharge = 10.74 cfs

Storm frequency = 25yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 51,343 cuft

Drainage area = 2.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 7

Discharge Into TXDOT Channel

Hydrograph type = Combine Peak discharge = 174.27 cfs

Storm frequency = 25yrs Time to peak = 826 min

Time interval = 2 min Hyd. volume = 2,986,477 cuft

Inflow hyds. =56 Contrib. drain. area = 2.200 ac

Discharge Into TxDOT Channel

Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
180.00 180.00
160.00 \ 160.00
140.00 140.00
120.00 \ 120.00
100.00 \ 100.00

80.00 \\ 80.00

60.00 \ 60.00

40.00 \ 40.00

20.00 \\ 20.00

0.00 —S )
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)
——— Hyd No. 7 ——— Hyd No. 5 ——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 8
Al7
Hydrograph type = SCS Runoff Peak discharge = 35.64 cfs
Storm frequency = 25yrs Time to peak = 744 min
Time interval = 2min Hyd. volume = 204,648 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
Al7
Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
\\¥
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 9
A18

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
25yrs

2 min
34.490 ac
0.0 %

User

8.06 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, 06 /9 /2020

135.13 cfs
738 min
671,242 cuft
78

O ft

25.60 min
Type Il

484

Al18

Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 /‘ \\ 20.00

\\¥
0.00 - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

——— Hyd No. 9

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 10

ULT A

Hydrograph type = Combine Peak discharge = 197.09 cfs

Storm frequency = 25yrs Time to peak = 742 min

Time interval = 2 min Hyd. volume = 3,862,362 cuft

Inflow hyds. =7,8,9 Contrib. drain. area = 44.960 ac

ULTA

Q (cfs) Hyd. No. 10 -- 25 Year Q (cfs)
210.00 210.00
180.00 “\//\ 180.00
150.00 (\ 150.00
120.00 \ 120.00

90.00 \ 90.00

60.00 60.00

30.00 M \ ~\ 30.00

P —— \
0.00 ——— \_=:_ 0.00
0 240 480 720 960 1200 1440 1680 1920 2160
Time (min)

——— Hyd No. 10 —— Hyd No. 7 —— Hyd No. 8 —— Hyd No. 9
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 497.35 2 752 4,263,412 | - | emeee | e A1-A9

2 Reservoir 327.41 2 788 4,079,100 1 606.94 1,368,535 A1-A9 + Basin Al

3 SCS Runoff 160.40 2 744 1,168,281 | - | e | - A10-A15

4 Combine 413.63 2 772 5,247,361 2,3 | e - A10-15 + BASIN Al

5 Reservoir 328.36 2 812 5,054,492 4 604.93 1,227,808 BASIN A2

6 SCS Runoff 17.17 2 730 84,195 | - | e e Al6

7 |Combine 330.09 2 810 5,138,687 56 | e e Discharge Into TxXDOT Channel

8 SCS Runoff 60.71 2 744 355,523 | - | e e Al7

9 |SCS Runoff 230.06 2 736 1,166,107 |  —oem | e | e Al8

10 |Combine 405.86 2 742 6,660,318 7,89 | - | ULT A

031.060_Parkside Basins.gpw Return Period: 100 Year Tuesday, 06 / 9 /2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 1

Al1-A9

Hydrograph type = SCS Runoff Peak discharge = 497.35 cfs

Storm frequency = 100 yrs Time to peak = 752 min

Time interval = 2 min Hyd. volume = 4,263,412 cuft

Drainage area = 109.260 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 37.90 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al1l-A9

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
560.00 560.00
490.00 490.00
420.00 420.00
350.00 350.00
280.00 280.00
210.00 210.00
140.00 \ 140.00

70.00 / \\ 70.00

/ \\
’/
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 2
Al1-A9 + Basin Al

Hydrograph type = Reservoir Peak discharge =
Storm frequency = 100 yrs Time to peak =
Time interval = 2 min Hyd. volume =
Inflow hyd. No. = 1-A1-A9 Max. Elevation =
Reservoir name = BASIN Al Max. Storage =

Tuesday, 06 /9 /2020

327.41 cfs
788 min
4,079,100 cuft
606.94 ft
1,368,535 cuft

Storage Indication method used.

A1-A9 + Basin Al

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
560.00 560.00
490.00 490.00
420.00 420.00
350.00 350.00
280.00 \ 280.00
210.00 210.00
140.00 \ \ 140.00

70.00 \\\\ 70.00

\\
0.00 ~——J (00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

—— Hyd No. 2 —— Hyd No. 1 [ ] Total storage used = 1,368,535 cuft

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 3

A10-Al15

Hydrograph type = SCS Runoff Peak discharge = 160.40 cfs

Storm frequency = 100 yrs Time to peak = 744 min

Time interval = 2 min Hyd. volume = 1,168,281 cuft

Drainage area = 29.940 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.50 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10-A15

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
180.00 180.00
160.00 m 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 l\ 40.00

20.00 7 \\ 20.00

/ \¥
"]
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 4

A10-15 + BASIN Al

Hydrograph type = Combine Peak discharge = 413.63 cfs

Storm frequency = 100 yrs Time to peak = 772 min

Time interval = 2 min Hyd. volume = 5,247,361 cuft

Inflow hyds. =23 Contrib. drain. area = 29.940 ac

A10-15 + BASIN Al

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 \ \ 120.00

60.00 / \\ 60.00

§

0.00 R é

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

\‘
§N\+ 0.00

e

——— Hyd No. 4 —— Hyd No. 2 —— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 / 9 /2020

Hyd. No. 5

BASIN A2

Hydrograph type = Reservoir Peak discharge = 328.36 cfs

Storm frequency = 100 yrs Time to peak = 812 min

Time interval = 2 min Hyd. volume = 5,054,492 cuft

Inflow hyd. No. = 4 - A10-15 + BASIN Al Max. Elevation = 604.93 ft

Reservoir name = BASIN A2 Max. Storage = 1,227,808 cuft

Storage Indication method used.

BASIN A2

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 \\ 60.00

0.00 \§_ 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

—— Hyd No. 5 —— Hyd No. 4 [ | Total storage used = 1,227,808 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 6
Al6
Hydrograph type = SCS Runoff Peak discharge = 17.17 cfs
Storm frequency = 100 yrs Time to peak = 730 min
Time interval = 2 min Hyd. volume = 84,195 cuft
Drainage area = 2.200 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A16
Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
/ \
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 7

Discharge Into TXDOT Channel

Hydrograph type = Combine Peak discharge = 330.09 cfs

Storm frequency = 100 yrs Time to peak = 810 min

Time interval = 2 min Hyd. volume = 5,138,687 cuft

Inflow hyds. =56 Contrib. drain. area = 2.200 ac

Discharge Into TxDOT Channel

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
350.00 350.00
300.00 300.00
250.00 250.00
200.00 200.00
150.00 \ 150.00
100.00 \ 100.00

50.00 \\ 50.00

0.00 ——— (.00
0 240 480 720 960 1200 1440 1680 1920

Time (min)
——— Hyd No. 7 —— Hyd No. 5 —— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Tuesday, 06 /9 /2020

Hyd. No. 8
Al7
Hydrograph type = SCS Runoff Peak discharge = 60.71 cfs
Storm frequency = 100 yrs Time to peak = 744 min
Time interval = 2min Hyd. volume = 355,523 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 484
Al7
Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
70.00 70.00
60.00 ﬁ 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 /l \\ 10.00
1/
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 9

A18

Hydrograph type = SCS Runoff Peak discharge = 230.06 cfs

Storm frequency = 100 yrs Time to peak = 736 min

Time interval = 2 min Hyd. volume = 1,166,107 cuft

Drainage area = 34.490 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.60 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

A18

Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
240.00 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 \ 60.00

30.00 / \\ 30.00

//
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 9
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 06 /9 /2020

Hyd. No. 10

ULT A

Hydrograph type = Combine Peak discharge = 405.86 cfs

Storm frequency = 100 yrs Time to peak = 742 min

Time interval = 2 min Hyd. volume = 6,660,318 cuft

Inflow hyds. =7,8,9 Contrib. drain. area = 44.960 ac

ULTA

Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)

420.00 420.00

360.00 NVA 360.00

300.00 ’/\ 300.00

240.00 240.00
180.00 \ 180.00
120.00 \ 120.00
60.00 60.00
\\
0.00 ———— ——— 0.00
0 240 480 720 960 1200 1440 1680 1920
Time (min)

——— Hyd No. 10 —— Hyd No. 7 —— Hyd No. 8 —— Hyd No. 9
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

bt
dpos

1

o

1

Legend

Hyd. Origin Description
SCS Runoff EXA f; ; ;é%
SCS Runoff EX AL 1

SCS Runoff EX A2
SCS Runoff EX A3
SCS Runoff EX A4

Combine EX A3 + EX A4
SCS Runoff EX B Eééﬁ;
SCS Runoff Al

SCS Runoff A2
10 Combine Al1+A2
11 SCS Runoff A3
12 SCS Runoff A4
13 SCS Runoff A5
14 Combine Al-A5

15 SCS Runoff A6 2

16 SCS Runoff A7

17 Combine A6+A7

18 SCS Runoff A8

19 SCS Runoff A9 L ff.’-i;
20 Combine Al-A9

21 SCS Runoff A10

22 SCS Runoff A1l

23 SCS Runoff A12

24 Combine A10-Al12

25 SCS Runoff A13

26 Combine Al10-A13 @é&&
2

27 SCS Runoff Al4

28 SCS Runoff A15

29 Combine Contributing to Basin A2
30 SCS Runoff Al6

31 SCS Runoff A17

32 SCS Runoff A18

33 SCS Runoff ULTB

© 00N O WN P

Project: 031.060_Parkside.gpw Wednesday, 07 / 15/ 2020




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 68.65 2 786 836,647 | - | e | e EXA

2 SCS Runoff 13.05 2 764 126,460 | - | - | e EX Al

3 SCS Runoff 6.615 2 754 51,971 | - | e e EX A2

4 |SCS Runoff 37.32 2 762 342,748 | - | e | e EX A3

5 SCS Runoff 17.67 2 792 251,123 | - | | - EX A4

6 Combine 52.45 2 770 593,871 4,5 | e e EX A3 + EX A4

7 |SCS Runoff 39.90 2 774 453,353 | - | e | e EXB

8 |SCS Runoff 60.20 2 748 437,619 | e | e | e Al

9 |SCS Runoff 8.474 2 740 50,806 | o= | e | e A2

10 |Combine 68.32 2 748 488,425 8,9 | | e Al1+A2

11 |SCS Runoff 9.470 2 740 56,779 | - | e e A3

12 |SCS Runoff 5.497 2 740 32961 | - | e e A4

13 |SCS Runoff 7.404 2 740 44391 | - | e | e A5

14 |Combine 90.08 2 746 622,557 10,11,12, | = - | - Al-A5

15 |SCS Runoff 9.214 2 734 47,694 ]-?- ------------- A6

16 |SCS Runoff 7.605 2 734 39,367 | - | e | e A7

17 |Combine 16.82 2 734 87,061 15,16 | = - | - A6+A7

18 |SCS Runoff 4.255 2 740 25,514 | o | e | e A8

19 |SCS Runoff 16.46 2 730 76,049 | - | e | e A9

20 |Combine 122.58 2 742 811,180 14,17,18, | - | - Al-A9

21 |SCS Runoff 1.972 2 738 11,035 19 ------------- Al10

22 |SCS Runoff 8.952 2 744 57,183 | o | e | e All

23 |SCS Runoff 7.613 2 740 45644 | e | e A12

24 |Combine 18.48 2 742 113,862 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 4.391 2 740 26,325 | - | | - Al3

26 |Combine 22.86 2 742 140,187 24,25 | e e Al10-A13

27 |SCS Runoff 7.723 2 740 17501 TN N [ — Ald

28 |SCS Runoff 7.280 2 730 33,637 | - | e e Al5

29 |Combine 36.97 2 738 220,132 26,27,28 | - | e Contributing to Basin A2

30 |SCS Runoff 3.064 2 732 14,202 | - | e | e Al6

31 |SCS Runoff 6.615 2 754 51,971 | e | e | e Al7

32 |SCS Runoff 26.11 2 746 170,291 | - | e | e Al8

33 |SCS Runoff 63.47 2 746 436,762 | - | e | e ULT B

031.060_Parkside.gpw Return Period: 2 Year Wednesday, 07 / 15/ 2020




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 1
EXA
Hydrograph type = SCS Runoff Peak discharge = 68.65 cfs
Storm frequency = 2yrs Time to peak = 13.10 hrs
Time interval = 2min Hyd. volume = 836,647 cuft
Drainage area = 167.740 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 83.60 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 350
EXA
Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
70.00 70.00
60.00 {\\ 60.00
50.00 \ 50.00
40.00 40.00
30.00 30.00
20.00 \ 20.00
10.00 \\\ 10.00
\\
0.00 \ 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 13.05 cfs
Storm frequency = 2yrs Time to peak = 12.73 hrs
Time interval = 2min Hyd. volume = 126,460 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAlL
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 \ 4.00
2.00 *\ 2.00
\\_\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 3

EX A2

Hydrograph type = SCS Runoff Peak discharge = 6.615 cfs

Storm frequency = 2yrs Time to peak = 12.57 hrs

Time interval = 2 min Hyd. volume = 51,971 cuft

Drainage area = 10.470 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 35.30 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A2

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 \ 2.00
1.00 \\ 1.00

\\_\
0.00 1 400
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 4
EX A3
Hydrograph type = SCS Runoff Peak discharge = 37.32 cfs
Storm frequency = 2yrs Time to peak = 12.70 hrs
Time interval = 2min Hyd. volume = 342,748 cuft
Drainage area = 68.840 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 45.30 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A3
Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
\\—\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 5
EX A4
Hydrograph type = SCS Runoff Peak discharge = 17.67 cfs
Storm frequency = 2yrs Time to peak = 13.20 hrs
Time interval = 2min Hyd. volume = 251,123 cuft
Drainage area = 50.180 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 87.00 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A4
Q (cfs) Hyd. No. 5 -- 2 Year Q (cfs)
18.00 (\ 18.00
15.00 \ 15.00
12.00 12.00
9.00 9.00
6.00 6.00
\

3.00 3.00
0.00 =1 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26 28

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 6
EX A3 + EX A4
Hydrograph type = Combine Peak discharge = 52.45 cfs
Storm frequency = 2yrs Time to peak = 12.83 hrs
Time interval = 2min Hyd. volume = 593,871 cuft
Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac

EX A3 + EX A4
Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
60.00 60.00

50.00 ’/\ 50.00
40.00 40.00
30.00 30.00
20.00 20.00

10.00 \ - 10.00
N

Tt
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 6 —— Hyd No. 4 —— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 7
EXB
Hydrograph type = SCS Runoff Peak discharge = 39.90 cfs
Storm frequency = 2yrs Time to peak = 12.90 hrs
Time interval = 2min Hyd. volume = 453,353 cuft
Drainage area = 90.420 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 61.40 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXB
Q (cfs) Hyd. No. 7 -- 2 Year Q (cfs)
40.00 40.00
30.00 \ 30.00
20.00 20.00
10.00 \ 10.00
\\\
0.00 \ 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 8
Al
Hydrograph type = SCS Runoff Peak discharge = 60.20 cfs
Storm frequency = 2yrs Time to peak = 12.47 hrs
Time interval = 2min Hyd. volume = 437,619 cuft
Drainage area = 59.150 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 31.20 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al
Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)
70.00 70.00
60.00 W 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 } \ 10.00
/ \\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 9

A2

Hydrograph type = SCS Runoff Peak discharge = 8.474 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 50,806 cuft

Drainage area = 6.890 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.50 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A2

Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\;
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 10
Al+A2
Hydrograph type = Combine Peak discharge = 68.32 cfs
Storm frequency = 2yrs Time to peak = 12.47 hrs
Time interval = 2min Hyd. volume = 488,425 cuft
Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac
Al+A2
Q (cfs) Hyd. No. 10 -- 2 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / \ 10.00
0.00 “J 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Wednesday, 07 / 15/ 2020

Hyd. No. 11

A3

Hydrograph type = SCS Runoff Peak discharge = 9.470 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 56,779 cuft

Drainage area = 7.700 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A3

Q (cfs) Hyd. No. 11 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 12

A4

Hydrograph type = SCS Runoff Peak discharge = 5.497 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 32,961 cuft

Drainage area = 4.470 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.70 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A4

Q (cfs) Hyd. No. 12 -- 2 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00

\;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 12
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Wednesday, 07 / 15/ 2020

Hyd. No. 13

A5

Hydrograph type = SCS Runoff Peak discharge = 7.404 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 44,391 cuft

Drainage area = 6.020 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 20.60 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A5

Q (cfs) Hyd. No. 13 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 14
Al1-A5
Hydrograph type = Combine Peak discharge = 90.08 cfs
Storm frequency = 2yrs Time to peak = 12.43 hrs
Time interval = 2min Hyd. volume = 622,557 cuft
Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac
A1-A5
Q (cfs) Hyd. No. 14 -- 2 Year Q (cfs)
100.00 100.00
90.00 n 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 &\ 10.00
D
0.00 =

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 14 —— Hyd No. 10 —— Hyd No. 11 —— Hyd No. 12

——— Hyd No. 13



Hydrograph Report

17
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Wednesday, 07 / 15/ 2020

Hyd. No. 15

A6

Hydrograph type = SCS Runoff Peak discharge = 9.214 cfs

Storm frequency = 2yrs Time to peak = 12.23 hrs

Time interval = 2 min Hyd. volume = 47,694 cuft

Drainage area = 6.300 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.30 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A6

Q (cfs) Hyd. No. 15 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 16

A7

Hydrograph type = SCS Runoff Peak discharge = 7.605 cfs

Storm frequency = 2yrs Time to peak = 12.23 hrs

Time interval = 2 min Hyd. volume = 39,367 cuft

Drainage area = 5.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.70 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A7

Q (cfs) Hyd. No. 16 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 16
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 16.82 cfs
Storm frequency = 2yrs Time to peak = 12.23 hrs
Time interval = 2 min Hyd. volume = 87,061 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7
Q (cfs) Hyd. No. 17 -- 2 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 A 9.00
6.00 6.00
3.00 \\ 3.00
&\\¥
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 17 ——— Hyd No. 15 —— Hyd No. 16
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 18

A8

Hydrograph type = SCS Runoff Peak discharge = 4.255 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 25,514 cuft

Drainage area = 3.460 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.40 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A8

Q (cfs) Hyd. No. 18 -- 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00

\;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 18
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 16.46 cfs
Storm frequency = 2yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 76,049 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 2 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 20

Al1-A9

Hydrograph type = Combine Peak discharge = 122.58 cfs

Storm frequency = 2yrs Time to peak = 12.37 hrs

Time interval = 2min Hyd. volume = 811,180 cuft

Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac

Al1l-A9

Q (cfs) Hyd. No. 20 -- 2 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 & 20.00

\\
b%
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 20 —— Hyd No. 14 —— Hyd No. 17 —— Hyd No. 18

——— Hyd No. 19
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Wednesday, 07 / 15/ 2020

Hyd. No. 21

A10

Hydrograph type = SCS Runoff Peak discharge = 1.972 cfs

Storm frequency = 2yrs Time to peak = 12.30 hrs

Time interval = 2 min Hyd. volume = 11,035 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 2 Year Q (cfs)
2.00 “ 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 22

All

Hydrograph type = SCS Runoff Peak discharge = 8.952 cfs

Storm frequency = 2yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 57,183 cuft

Drainage area = 7.820 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

All

Q (cfs) Hyd. No. 22 -- 2 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\¥
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Wednesday, 07 / 15/ 2020

Hyd. No. 23

Al12

Hydrograph type = SCS Runoff Peak discharge = 7.613 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 45,644 cuft

Drainage area = 6.190 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 22.50 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al12

Q(cfs) Hyd. No. 23 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23



Hydrograph Report

26
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Wednesday, 07 / 15/ 2020

Hyd. No. 24
A10-Al12
Hydrograph type = Combine Peak discharge = 18.48 cfs
Storm frequency = 2yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 113,862 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 2 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 K\ 3.00
/ \\¥
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 24 ——— Hyd No. 21 ——— Hyd No. 22 ——— Hyd No. 23
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Hyd. No. 25

Al13

Hydrograph type = SCS Runoff Peak discharge = 4.391 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 26,325 cuft

Drainage area = 3.570 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.80 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A13

Q (cfs) Hyd. No. 25 -- 2 Year Q (cfs)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00

\g
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 25
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 26
A10-A13
Hydrograph type = Combine Peak discharge = 22.86 cfs
Storm frequency = 2yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 140,187 cuft
Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13
Q (cfs) Hyd. No. 26 -- 2 Year Q (cfs)
24.00 24.00
20.00 p 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 - \\ 4.00
{ \\
0.00 : 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 26 ——— Hyd No. 24 ——— Hyd No. 25
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Hyd. No. 27

Al4

Hydrograph type = SCS Runoff Peak discharge = 7.723 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 46,308 cuft

Drainage area = 6.280 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al4

Q (cfs) Hyd. No. 27 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\¥
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Hyd. No. 28

Al15

Hydrograph type = SCS Runoff Peak discharge = 7.280 cfs

Storm frequency = 2yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 33,637 cuft

Drainage area = 4.600 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A15

Q (cfs) Hyd. No. 28 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hyd. No. 29
Contributing to Basin A2
Hydrograph type = Combine Peak discharge = 36.97 cfs
Storm frequency = 2yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 220,132 cuft
Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac
Contributing to Basin A2
Q (cfs) Hyd. No. 29 -- 2 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
k\g
0.00 e —— —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26 —— Hyd No. 27 ——— Hyd No. 28



Hydrograph Report

32

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
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Hyd. No. 30

Al6

Hydrograph type = SCS Runoff Peak discharge = 3.064 cfs

Storm frequency = 2yrs Time to peak = 12.20 hrs

Time interval = 2 min Hyd. volume = 14,202 cuft

Drainage area = 2.200 ac Curve number = 84

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al6

Q (cfs) Hyd. No. 30 -- 2 Year Q (cfs)
4.00 4.00
3.00 ” 3.00
2.00 2.00
1.00 1.00

\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Hyd. No. 31

Al7

Hydrograph type = SCS Runoff Peak discharge = 6.615 cfs

Storm frequency = 2yrs Time to peak = 12.57 hrs

Time interval = 2 min Hyd. volume = 51,971 cuft

Drainage area = 10.470 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 35.30 min

Total precip. = 3.34in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al7

Q (cfs) Hyd. No. 31 -- 2 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 \ 2.00
1.00 \\ 1.00

\\_\
0.00 | 500
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 31
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Hyd. No. 32
A18
Hydrograph type = SCS Runoff Peak discharge = 26.11 cfs
Storm frequency = 2yrs Time to peak = 12.43 hrs
Time interval = 2min Hyd. volume = 170,291 cuft
Drainage area = 34.490 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.60 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A18
Q (cfs) Hyd. No. 32 -- 2 Year Q (cfs)
28.00 28.00
24.00 n 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 32



Hydrograph Report

35

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 33
ULT B
Hydrograph type = SCS Runoff Peak discharge = 63.47 cfs
Storm frequency = 2yrs Time to peak = 12.43 hrs
Time interval = 2min Hyd. volume = 436,762 cuft
Drainage area = 58.580 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 28.80 min
Total precip. = 3.34in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
ULTB
Q (cfs) Hyd. No. 33 -- 2 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 } \ 10.00
/ \\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 132.11 2 782 1,560,413 | - | e | e EXA

2 SCS Runoff 25.02 2 762 235,857 | - | - | s EX Al

3 SCS Runoff 12.63 2 752 96,930 | - | e e EX A2

4 |SCS Runoff 71.48 2 760 639,252 | - | e | e EX A3

5 |SCS Runoff 34.18 2 788 468,365 | - | e | e EX A4

6 Combine 100.81 2 768 1,107,616 4,5 | e e EX A3 + EX A4

7 SCS Runoff 76.77 2 772 845538 | @ - | e e EXB

8 SCS Runoff 99.83 2 748 731,253 | - | e s Al

9 |SCS Runoff 14.03 2 740 84,896 | - | e | e A2

10 |Combine 113.22 2 746 816,149 8,9 | - | Al+A2

11 |SCS Runoff 15.68 2 740 94,876 | - | e | e A3

12 |SCS Runoff 9.103 2 740 55,078 | - | e e A4

13 |SCS Runoff 12.26 2 740 74176 | - | e | e A5

14 |Combine 149.26 2 744 1,040,279 | 10,11,12, | = - | -eee- Al-A5

15 |SCS Runoff 15.26 2 734 79,696 ]-?- ------------- A6

16 |SCS Runoff 12.59 2 734 65,781 | - | e e A7

17 |Combine 27.85 2 734 145,477 15,16 | e | e AG+A7

18 |SCS Runoff 7.046 2 740 42633 | | e e A8

19 |[SCS Runoff 27.28 2 730 127,077 | - | - - A9

20 |Combine 203.10 2 740 1,355,466 | 14,17,18, | = - | - Al-A9

21 |SCS Runoff 3.267 2 736 18,439 19 ------------- Al10

22 |SCS Runoff 14.82 2 742 95,552 | e | e | e All

23 |SCS Runoff 12.61 2 740 76,271 | - | e | e A12

24 |Combine 30.60 2 740 190,261 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 7.270 2 740 43988 | - | e e Al3

26 |Combine 37.87 2 740 234,250 24,25 | e e Al10-A13

27 |SCS Runoff 12.79 2 740 77380 | - | e | e Ald

28 |SCS Runoff 12.07 2 730 56,207 | - | e e Al5

29 |Combine 61.26 2 738 367,837 26,27,28 |  -e- | e Contributing to Basin A2

30 |SCS Runoff 5.312 2 730 24577 | -——— | | - Al6

31 |SCS Runoff 12.63 2 752 96,930 | - | e | e Al7

32 |SCS Runoff 49.66 2 744 317,607 | - | e | e Al8

33 |SCS Runoff 105.14 2 746 729,821 | - | e | e ULT B

031.060_Parkside.gpw

Return Period: 5 Year

Wednesday, 07 / 15/ 2020
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Hyd. No. 1

EXA

Hydrograph type = SCS Runoff Peak discharge = 132.11 cfs

Storm frequency = 5yrs Time to peak = 13.03 hrs

Time interval = 2 min Hyd. volume = 1,560,413 cuft

Drainage area = 167.740 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 83.60 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 350

EXA

Q (cfs) Hyd. No. 1 -- 5 Year Q (cfs)
140.00 140.00
120.00 (\ 120.00
100.00 100.00

80.00 \ 80.00

60.00 60.00

40.00 \ 40.00

20.00 l AN 20.00

N
/ \\,
0.00 — \ 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 25.02 cfs
Storm frequency = 5yrs Time to peak = 12.70 hrs
Time interval = 2min Hyd. volume = 235,857 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAlL

Q (cfs) Hyd. No. 2 -- 5 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 \ 12.00

8.00 8.00

4.00 } \\ 4.00

/ \-
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 3
EX A2
Hydrograph type = SCS Runoff Peak discharge = 12.63 cfs
Storm frequency = 5yrs Time to peak = 12.53 hrs
Time interval = 2 min Hyd. volume = 96,930 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A2
Q (cfs) Hyd. No. 3 -- 5 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 J \\ 2.00
/ \.
0.00 — 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

40

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 4
EX A3
Hydrograph type = SCS Runoff Peak discharge = 71.48 cfs
Storm frequency = 5yrs Time to peak = 12.67 hrs
Time interval = 2min Hyd. volume = 639,252 cuft
Drainage area = 68.840 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 45.30 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A3
Q (cfs) Hyd. No. 4 -- 5 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 \ 20.00
10.00 /} \ 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
EX A4
Hydrograph type = SCS Runoff Peak discharge = 34.18 cfs
Storm frequency = 5yrs Time to peak = 13.13 hrs
Time interval = 2min Hyd. volume = 468,365 cuft
Drainage area = 50.180 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 87.00 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A4

Q (cfs) Hyd. No. 5 -- 5 Year Q (cfs)
35.00 35.00
30.00 {\ 30.00
25.00 \ 25.00
20.00 20.00
15.00 15.00
10.00 \ 10.00

5.00 1 5.00

\ \
0.00 — S~ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
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— 0.00

8 20 22 24 26
Time (hrs)

0.00

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 6
EX A3 + EX A4
Hydrograph type = Combine Peak discharge = 100.81 cfs
Storm frequency = 5yrs Time to peak = 12.80 hrs
Time interval = 2 min Hyd. volume = 1,107,616 cuft
Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac
EX A3 + EX A4
Q (cfs) Hyd. No. 6 -- 5 Year Q (cfs)
120.00 120.00
100.00 (“ 100.00
80.00 80.00
60.00 \ 60.00
40.00 \ 40.00
20.00 k\ 20.00
\\
6 1

——— Hyd No. 6 —— Hyd No. 4 —— Hyd No. 5
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Hyd. No. 7
EXB
Hydrograph type = SCS Runoff Peak discharge = 76.77 cfs
Storm frequency = 5yrs Time to peak = 12.87 hrs
Time interval = 2min Hyd. volume = 845,538 cuft
Drainage area = 90.420 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 61.40 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXB
Q (cfs) Hyd. No. 7 -- 5 Year Q (cfs)
80.00 80.00
70.00 (\\ 70.00
60.00 60.00
50.00 50.00
40.00 \\ 40.00
30.00 30.00
20.00 \ 20.00
10.00 / AN 10.00
N
/ \
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8
Al
Hydrograph type = SCS Runoff Peak discharge = 99.83 cfs
Storm frequency = 5yrs Time to peak = 12.47 hrs
Time interval = 2min Hyd. volume = 731,253 cuft
Drainage area = 59.150 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 31.20 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al
Q (cfs) Hyd. No. 8 -- 5 Year Q (cfs)
100.00 W 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 \\ 20.00
/ \_
0.00 e 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
A2
Hydrograph type = SCS Runoff Peak discharge = 14.03 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 84,896 cuft
Drainage area = 6.890 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.50 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A2
Q (cfs) Hyd. No. 9 -- 5 Year Q (cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
\\¥
0.00 ] 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10

Al+A2

Hydrograph type = Combine Peak discharge = 113.22 cfs

Storm frequency = 5yrs Time to peak = 12.43 hrs

Time interval = 2min Hyd. volume = 816,149 cuft

Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac

Al+A2

Q (cfs) Hyd. No. 10 -- 5 Year Q (cfs)

120.00 120.00

100.00 % 100.00

80.00 80.00
60.00 60.00
40.00 40.00

20.00 / 20.00
)

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Hyd. No. 11
A3
Hydrograph type = SCS Runoff Peak discharge = 15.68 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 94,876 cuft
Drainage area = 7.700 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A3
Q(cfs) Hyd. No. 11 - 5 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 j \\ 3.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hyd. No. 12

A4

Hydrograph type = SCS Runoff Peak discharge = 9.103 cfs

Storm frequency = 5yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 55,078 cuft

Drainage area = 4.470 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.70 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A4

Q (cfs) Hyd. No. 12 -- 5 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\\¥
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 12
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Hyd. No. 13
A5
Hydrograph type = SCS Runoff Peak discharge = 12.26 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 74,176 cuft
Drainage area = 6.020 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 20.60 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A5
Q (cfs) Hyd. No. 13 -- 5 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /} N 2.00
\\¥
0.00 —_— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hyd. No. 14

Al1-A5

Hydrograph type = Combine Peak discharge = 149.26 cfs

Storm frequency = 5yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 1,040,279 cuft

Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac

Al1-A5

Q (cfs) Hyd. No. 14 - 5 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 ‘\\ 20.00

0.00 = S| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 14 —— Hyd No. 10 —— Hyd No. 11 —— Hyd No. 12

——— Hyd No. 13
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Hyd. No. 15
A6
Hydrograph type = SCS Runoff Peak discharge = 15.26 cfs
Storm frequency = 5yrs Time to peak = 12.23 hrs
Time interval = 2 min Hyd. volume = 79,696 cuft
Drainage area = 6.300 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.30 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A6
Q (cfs) Hyd. No. 15 - 5 Year Q (cfs)
18.00 18.00
15.00 N 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hyd. No. 16

A7

Hydrograph type = SCS Runoff Peak discharge = 12.59 cfs

Storm frequency = 5yrs Time to peak = 12.23 hrs

Time interval = 2 min Hyd. volume = 65,781 cuft

Drainage area = 5.200 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 15.70 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A7

Q (cfs) Hyd. No. 16 -- 5 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /J \\ 2.00
0.00 " 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 16
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Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 27.85 cfs
Storm frequency = 5yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 145,477 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7

Q (cfs) Hyd. No. 17 - 5 Year Q (cfs)
28.00 ” 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 \ 4.00

\;
0.00 — — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 17 —— Hyd No. 15 —— Hyd No. 16
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Hyd. No. 18

A8

Hydrograph type = SCS Runoff Peak discharge = 7.046 cfs

Storm frequency = 5yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 42,633 cuft

Drainage area = 3.460 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.40 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A8

Q (cfs) Hyd. No. 18 -- 5 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 18
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Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 27.28 cfs
Storm frequency = 5yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 127,077 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 5 Year Q(cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /1 \\ 4.00
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hyd. No. 20
Al1-A9
Hydrograph type = Combine Peak discharge = 203.10 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 1,355,466 cuft
Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac
Al1l-A9
Q (cfs) Hyd. No. 20 -- 5 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 30.00
0.00 S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 20 ——— Hyd No. 14 ——— Hyd No. 17 ——— Hyd No. 18

——— Hyd No. 19
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Hyd. No. 21

A10

Hydrograph type = SCS Runoff Peak discharge = 3.267 cfs

Storm frequency = 5yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 18,439 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 5 Year Q (cfs)
4.00 4.00
3.00 H 3.00
2.00 2.00
1.00 1.00
0.00 —— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Hyd. No. 22
All
Hydrograph type = SCS Runoff Peak discharge = 14.82 cfs
Storm frequency = 5yrs Time to peak = 12.37 hrs
Time interval = 2 min Hyd. volume = 95,552 cuft
Drainage area = 7.820 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.00 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
All
Q (cfs) Hyd. No. 22 -- 5 Year Q (cfs)
15.00 “ 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
\\¥
__’/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Hyd. No. 23

Al12

Hydrograph type = SCS Runoff Peak discharge = 12.61 cfs

Storm frequency = 5yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 76,271 cuft

Drainage area = 6.190 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 22.50 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al12

Q (cfs) Hyd. No. 23 -- 5 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /J . 2.00
0.00 ——— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23
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Hyd. No. 24
A10-A12
Hydrograph type = Combine Peak discharge = 30.60 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 190,261 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 5 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 / &\ 5.00
0.00 ——— R—— L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 24 —— Hyd No. 21 —— Hyd No. 22 —— Hyd No. 23
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Hyd. No. 25

Al13

Hydrograph type = SCS Runoff Peak discharge = 7.270 cfs

Storm frequency = 5yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 43,988 cuft

Drainage area = 3.570 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.80 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A13

Q(cfs) Hyd. No. 25 -- 5 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00

\\¥
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 25
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Hyd. No. 26

A10-A13

Hydrograph type = Combine Peak discharge = 37.87 cfs

Storm frequency = 5yrs Time to peak = 12.33 hrs

Time interval = 2min Hyd. volume = 234,250 cuft

Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13

Q (cfs) Hyd. No. 26 -- 5 Year Q (cfs)

40.00 40.00

30.00 30.00

20.00 20.00

10.00 \ 10.00
0.00 : 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)

——— Hyd No. 26 ——— Hyd No. 24 ——— Hyd No. 25
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Hyd. No. 27
Al4
Hydrograph type = SCS Runoff Peak discharge = 12.79 cfs
Storm frequency = 5yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 77,380 cuft
Drainage area = 6.280 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al4
Q(cfs) Hyd. No. 27 -- 5 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /} AN 2.00
\\¥
0.00 —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Hyd. No. 28

Al15

Hydrograph type = SCS Runoff Peak discharge = 12.07 cfs

Storm frequency = 5yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 56,207 cuft

Drainage area = 4.600 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A15

Q(cfs) Hyd. No. 28 -- 5 Year Q (cfs)

14.00 14.00

12.00 ﬂ 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hyd. No. 29
Contributing to Basin A2
Hydrograph type = Combine Peak discharge = 61.26 cfs
Storm frequency = 5yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 367,837 cuft
Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac
Contributing to Basin A2
Q (cfs) Hyd. No. 29 -- 5 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
N\
§
0.00 ———é ——— e, | 0.00
0 2 4 6 8 10 1 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26

—— Hyd No. 27 ——— Hyd No. 28
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Hyd. No. 30

Al6

Hydrograph type = SCS Runoff Peak discharge = 5.312 cfs

Storm frequency = 5yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 24,577 cuft

Drainage area = 2.200 ac Curve number = 84

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 30 -- 5 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Hyd. No. 31
Al7
Hydrograph type = SCS Runoff Peak discharge = 12.63 cfs
Storm frequency = 5yrs Time to peak = 12.53 hrs
Time interval = 2 min Hyd. volume = 96,930 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al7
Q (cfs) Hyd. No. 31 -- 5 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 J \\ 2.00
/ \.
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 31
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Hyd. No. 32
A18
Hydrograph type = SCS Runoff Peak discharge = 49.66 cfs
Storm frequency = 5yrs Time to peak = 12.40 hrs
Time interval = 2min Hyd. volume = 317,607 cuft
Drainage area = 34.490 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.60 min
Total precip. = 4.83in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A18
Q (cfs) Hyd. No. 32 -- 5 Year Q (cfs)
50.00 ” 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
—
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 32
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Hyd. No. 33

ULT B

Hydrograph type = SCS Runoff Peak discharge = 105.14 cfs

Storm frequency = 5yrs Time to peak = 12.43 hrs

Time interval = 2min Hyd. volume = 729,821 cuft

Drainage area = 58.580 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.80 min

Total precip. = 4.83in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

ULTB

Q (cfs) Hyd. No. 33 -- 5 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 /‘ N 20.00

\\¥
_l/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

70

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 188.13 2 782 2,206,920 | - | e | e EXA

2 |SCS Runoff 35.56 2 762 333578 | - | e | e EX Al

3 SCS Runoff 17.91 2 752 137,090 | - | e | e EX A2

4 |SCS Runoff 101.56 2 758 904,104 | - | e | e EX A3

5 |SCS Runoff 48.80 2 786 662,416 | - | e | e EX A4

6 Combine 143.46 2 768 1,566,520 4,5 | e e EX A3 + EX A4

7 SCS Runoff 109.32 2 770 1,195859 | - | eeem | - EXB

8 SCS Runoff 132.76 2 748 981,734 | - | | s Al

9 |SCS Runoff 18.65 2 740 113,976 | e | e | e A2

10 |Combine 150.63 2 746 1,095,710 8,9 | - | Al+A2

11 |SCS Runoff 20.84 2 740 127,375 | - | e | e A3

12 |SCS Runoff 12.10 2 740 73944 | - | - s A4

13 |SCS Runoff 16.29 2 740 99,584 | - | e | e A5

14 |Combine 198.58 2 744 1,396,613 | 10, 11,12, | = - | ---ee- Al-A5

15 |SCS Runoff 20.28 2 734 106,995 ]-?- ------------- A6

16 |SCS Runoff 16.74 2 734 88,313 | - | e e A7

17 |Combine 37.01 2 734 195,308 15,16 | = - | - A6+A7

18 |SCS Runoff 9.363 2 740 57,236 | - | e e A8

19 |SCS Runoff 36.26 2 730 170,605 | - | e | e A9

20 |Combine 270.17 2 740 1,819,763 | 14,17,18, | = - | - Al-A9

21 |SCS Runoff 4.345 2 736 24,755 1—-9- ------------- A10

22 |SCS Runoff 19.71 2 742 128,282 | - | e | e All

23 |SCS Runoff 16.75 2 740 102,396 | - | e | e A12

24 |Combine 40.69 2 740 255,433 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 9.661 2 740 59,056 | - | e e Al3

26 |Combine 50.35 2 740 314,489 24,25 | e e Al10-A13

27 |SCS Runoff 16.99 2 740 103885 | - | e | e Ald

28 |SCS Runoff 16.04 2 730 75460 | - | e e Al5

29 |Combine 81.42 2 738 493,834 26,27,28 | - | e Contributing to Basin A2

30 |SCS Runoff 7.206 2 730 33550 | - | e e Al6

31 |SCS Runoff 17.91 2 752 137,090 | - | e | e Al7

32 |SCS Runoff 70.35 2 744 449197 | - | e | e Al8

33 |SCS Runoff 139.75 2 746 979,811 | - | e | e ULT B

031.060_Parkside.gpw

Return Period: 10 Year

Wednesday, 07 / 15/ 2020
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Hyd. No. 1

EXA

Hydrograph type = SCS Runoff Peak discharge = 188.13 cfs

Storm frequency = 10yrs Time to peak = 13.03 hrs

Time interval = 2 min Hyd. volume = 2,206,920 cuft

Drainage area = 167.740 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 83.60 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 350

EXA

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 \ 150.00
120.00 \ 120.00

90.00 90.00

60.00 \ 60.00

30.00 / \\ 30.00

/ \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 35.56 cfs
Storm frequency = 10yrs Time to peak = 12.70 hrs
Time interval = 2min Hyd. volume = 333,578 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAlL
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 3
EX A2
Hydrograph type = SCS Runoff Peak discharge = 17.91 cfs
Storm frequency = 10yrs Time to peak = 12.53 hrs
Time interval = 2min Hyd. volume = 137,090 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A2
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
18.00 !\ 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 } \\ 3.00
\\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 4

EX A3

Hydrograph type = SCS Runoff Peak discharge = 101.56 cfs

Storm frequency = 10yrs Time to peak = 12.63 hrs

Time interval = 2min Hyd. volume = 904,104 cuft

Drainage area = 68.840 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 45.30 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A3

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 \ 40.00

20.00 J \\ 20.00

\\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
EX A4
Hydrograph type = SCS Runoff Peak discharge = 48.80 cfs
Storm frequency = 10yrs Time to peak = 13.10 hrs
Time interval = 2min Hyd. volume = 662,416 cuft
Drainage area = 50.180 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 87.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A4
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
\\\
0.00 T~ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
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Hyd. No. 6

EX A3 + EX A4

Hydrograph type = Combine Peak discharge = 143.46 cfs

Storm frequency = 10yrs Time to peak = 12.80 hrs

Time interval = 2 min Hyd. volume = 1,566,520 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac

EX A3 + EX A4

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)
160.00 160.00
140.00 !"\ 140.00
120.00 \ 120.00
100.00 "\ \ 100.00

80.00 \ \ 80.00

60.00 \\ 60.00

40.00 J / \ \ 40.00

AN
20.00 20.00
\
\ﬁ§=_
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 6 —— Hyd No. 4 —— Hyd No. 5
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Hyd. No. 7

EXB

Hydrograph type = SCS Runoff Peak discharge = 109.32 cfs

Storm frequency = 10yrs Time to peak = 12.83 hrs

Time interval = 2 min Hyd. volume = 1,195,859 cuft

Drainage area = 90.420 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 61.40 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EXB

Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 \ 80.00

60.00 \ 60.00

40.00 40.00

20.00 } \\ 20.00

\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8

Al

Hydrograph type = SCS Runoff Peak discharge = 132.76 cfs

Storm frequency = 10 yrs Time to peak = 12.47 hrs

Time interval = 2min Hyd. volume = 981,734 cuft

Drainage area = 59.150 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 31.20 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al

Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
140.00 140.00
120.00 m 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 // \ 20.00

/ \.
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
A2
Hydrograph type = SCS Runoff Peak discharge = 18.65 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 113,976 cuft
Drainage area = 6.890 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.50 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A2
Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /} N 3.00
‘.’/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10

Al+A2

Hydrograph type = Combine Peak discharge = 150.63 cfs

Storm frequency = 10yrs Time to peak = 12.43 hrs

Time interval = 2 min Hyd. volume = 1,095,710 cuft

Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac

Al+A2

Q (cfs) Hyd. No. 10 -- 10 Year Q (cfs)
160.00 160.00
140.00 [\ 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Hyd. No. 11
A3
Hydrograph type = SCS Runoff Peak discharge = 20.84 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 127,375 cuft
Drainage area = 7.700 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A3
Q (cfs) Hyd. No. 11 -- 10 Year Q (cfs)
21.00 n 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 / \\ 3.00
/ \¥
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hyd. No. 12
A4
Hydrograph type = SCS Runoff Peak discharge = 12.10 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 73,944 cuft
Drainage area = 4.470 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.70 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A4
Q (cfs) Hyd. No. 12 -- 10 Year Q (cfs)
14.00 14.00
12.00 n 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /} N 2.00
//
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 12
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Hyd. No. 13
A5
Hydrograph type = SCS Runoff Peak discharge = 16.29 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 99,584 cuft
Drainage area = 6.020 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 20.60 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A5
Q (cfs) Hyd. No. 13 -- 10 Year Q (cfs)
18.00 18.00
15.00 n 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
//
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hyd. No. 14

Al-A5

Hydrograph type = Combine Peak discharge = 198.58 cfs

Storm frequency = 10yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 1,396,613 cuft

Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac

Al1l-A5

Q (cfs) Hyd. No. 14 -- 10 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 ? 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 / \\ 30.00

0.00 — —— S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 14 ——— Hyd No. 10 ——— Hyd No. 11 ——— Hyd No. 12

——— Hyd No. 13
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Hyd. No. 15
A6
Hydrograph type = SCS Runoff Peak discharge = 20.28 cfs
Storm frequency = 10yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 106,995 cuft
Drainage area = 6.300 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.30 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A6
Q (cfs) Hyd. No. 15 -- 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /} \ 3.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hyd. No. 16
A7
Hydrograph type = SCS Runoff Peak discharge = 16.74 cfs
Storm frequency = 10yrs Time to peak = 12.23 hrs
Time interval = 2 min Hyd. volume = 88,313 cuft
Drainage area = 5.200 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.70 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A7
Q (cfs) Hyd. No. 16 -- 10 Year Q (cfs)
18.00 18.00
15.00 m 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
4_—/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 16
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Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 37.01 cfs
Storm frequency = 10 yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 195,308 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7
Q (cfs) Hyd. No. 17 -- 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
\\~
0.00 ——— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 17 —— Hyd No. 15 —— Hyd No. 16
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Hyd. No. 18

A8

Hydrograph type = SCS Runoff Peak discharge = 9.363 cfs

Storm frequency = 10yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 57,236 cuft

Drainage area = 3.460 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.40 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A8

Q (cfs) Hyd. No. 18 -- 10 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

/
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 18



Hydrograph Report

89

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 36.26 cfs
Storm frequency = 10 yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 170,605 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 10 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
_4—-/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hyd. No. 20
Al1-A9
Hydrograph type = Combine Peak discharge = 270.17 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 1,819,763 cuft
Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac
Al1l-A9
Q (cfs) Hyd. No. 20 -- 10 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 & 40.00
0.00 ~— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 20 ——— Hyd No. 14 ——— Hyd No. 17 ——— Hyd No. 18

——— Hyd No. 19
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Hyd. No. 21

A10

Hydrograph type = SCS Runoff Peak discharge = 4.345 cfs

Storm frequency = 10 yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 24,755 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 10 Year Q (cfs)
5.00 5.00
4.00 “ 4.00
3.00 3.00
2.00 2.00
1.00 \\ 1.00

l/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Hyd. No. 22
All
Hydrograph type = SCS Runoff Peak discharge = 19.71 cfs
Storm frequency = 10 yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 128,282 cuft
Drainage area = 7.820 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
All
Q (cfs) Hyd. No. 22 -- 10 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /} \\ 3.00
/ \g
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Hyd. No. 23
Al12
Hydrograph type = SCS Runoff Peak discharge = 16.75 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 102,396 cuft
Drainage area = 6.190 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 22.50 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al2
Q (cfs) Hyd. No. 23 -- 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /I \\ 3.00
/
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23
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Hyd. No. 24
A10-Al12
Hydrograph type = Combine Peak discharge = 40.69 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 255,433 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
-
0.00 ‘J : . 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 24 ——— Hyd No. 21 ——— Hyd No. 22 ——— Hyd No. 23
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Hyd. No. 25

Al13

Hydrograph type = SCS Runoff Peak discharge = 9.661 cfs

Storm frequency = 10yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 59,056 cuft

Drainage area = 3.570 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.80 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A13

Q (cfs) Hyd. No. 25 -- 10 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

/ \;
0.00 D 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 25
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Hyd. No. 26
A10-A13
Hydrograph type = Combine Peak discharge = 50.35 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 314,489 cuft
Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13
Q (cfs) Hyd. No. 26 -- 10 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
\ |
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 26 ——— Hyd No. 24 ——— Hyd No. 25
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Hyd. No. 27
Al4
Hydrograph type = SCS Runoff Peak discharge = 16.99 cfs
Storm frequency = 10yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 103,885 cuft
Drainage area = 6.280 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al4
Q (cfs) Hyd. No. 27 -- 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /‘ \\ 3.00
/ \¥
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Hyd. No. 28
Al15
Hydrograph type = SCS Runoff Peak discharge = 16.04 cfs
Storm frequency = 10 yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 75,460 cuft
Drainage area = 4.600 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A15
Q (cfs) Hyd. No. 28 -- 10 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
\
___-/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hyd. No. 29
Contributing to Basin A2
Hydrograph type = Combine Peak discharge = 81.42 cfs
Storm frequency = 10yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 493,834 cuft
Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac
Contributing to Basin A2
Q (cfs) Hyd. No. 29 -- 10 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 / 20.00
10.00 / N 10.00
J k:
0.00 ————— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26 —— Hyd No. 27

——— Hyd No. 28
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Hyd. No. 30

Al6

Hydrograph type = SCS Runoff Peak discharge = 7.206 cfs

Storm frequency = 10 yrs Time to peak = 12.17 hrs

Time interval = 2 min Hyd. volume = 33,550 cuft

Drainage area = 2.200 ac Curve number = 84

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A16

Q (cfs) Hyd. No. 30 -- 10 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Hyd. No. 31
Al7
Hydrograph type = SCS Runoff Peak discharge = 17.91 cfs
Storm frequency = 10yrs Time to peak = 12.53 hrs
Time interval = 2min Hyd. volume = 137,090 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al7
Q (cfs) Hyd. No. 31 -- 10 Year Q (cfs)
18.00 !\ 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 } \\ 3.00
\\
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 31
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Hyd. No. 32
A18
Hydrograph type = SCS Runoff Peak discharge = 70.35 cfs
Storm frequency = 10yrs Time to peak = 12.40 hrs
Time interval = 2min Hyd. volume = 449,197 cuft
Drainage area = 34.490 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.60 min
Total precip. = 6.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A18
Q (cfs) Hyd. No. 32 -- 10 Year Q (cfs)
80.00 80.00
70.00 n 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / \ 10.00
/ \k
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 32
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Hyd. No. 33

ULT B

Hydrograph type = SCS Runoff Peak discharge = 139.75 cfs

Storm frequency = 10yrs Time to peak = 12.43 hrs

Time interval = 2min Hyd. volume = 979,811 cuft

Drainage area = 58.580 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.80 min

Total precip. = 6.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

ULTB

Q (cfs) Hyd. No. 33 -- 10 Year Q (cfs)
140.00 m 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 /} \ 20.00

/ \.
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 282.29 2 780 3,309,510 | - | e | e EXA

2 |SCS Runoff 53.26 2 760 500,235 | - | e e EX Al

3 SCS Runoff 26.76 2 750 205,582 | - | e e EX A2

4 |SCS Runoff 151.96 2 758 1,355,801 | - | | e EX A3

5 |SCS Runoff 73.41 2 786 993,364 | - | e | e EX A4

6 Combine 214.98 2 766 2,349,165 4,5 | e e EX A3 + EX A4

7 SCS Runoff 163.96 2 770 1,793,318 | - | mm | - EXB

8 SCS Runoff 186.10 2 746 1,396,669 | - | - | - Al

9 |SCS Runoff 26.14 2 738 162,149 | e | e | e A2

10 |Combine 211.22 2 746 1,558,818 8,9 | - | Al+A2

11 |SCS Runoff 29.21 2 738 181,211 | - | e | e A3

12 |SCS Runoff 16.96 2 738 105,196 | - | - | e A4

13 |SCS Runoff 22.84 2 738 141,674 | - | e | e A5

14 |Combine 278.43 2 744 1,986,901 | 10,11,12, | = - | ---ee- Al-A5

15 |SCS Runoff 28.39 2 734 152,217 ]-?- ------------- A6

16 |SCS Runoff 23.43 2 734 125,640 | - | e | e A7

17 |Combine 51.83 2 734 277,857 15,16 | = - | - A6+A7

18 |SCS Runoff 13.13 2 738 81,427 | - | e | e A8

19 |[SCS Runoff 50.78 2 730 242,713 | - | - | s A9

20 |Combine 378.79 2 740 2,588,899 | 14,17,18, | « - | = - Al-A9

21 |SCS Runoff 6.089 2 736 35,217 19 ------------- Al10

22 |SCS Runoff 27.62 2 742 182,501 | - | e | e All

23 |SCS Runoff 23.48 2 738 145,675 | - | e | e A12

24 |Combine 57.03 2 740 363,393 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 13.54 2 738 84,016 | - | e e Al3

26 |Combine 70.56 2 740 447,409 24,25 | e | e A10-A13

27 |SCS Runoff 23.82 2 738 147,793 | - | e | e Ald

28 |SCS Runoff 22.46 2 730 107,354 | - | - s Al5

29 |Combine 114.06 2 738 702,556 26,27,28 | - | - Contributing to Basin A2

30 |SCS Runoff 10.29 2 730 48540 | - | e e Al6

31 |SCS Runoff 26.76 2 750 205,582 | o | e | e Al7

32 |SCS Runoff 104.91 2 742 673619 | - | e | e Al8

33 |SCS Runoff 195.98 2 744 1,393,933 [ - | e | meeeee ULT B

031.060_Parkside.gpw

Return Period: 25 Year

Wednesday, 07 / 15/ 2020
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Hyd. No. 1

EXA

Hydrograph type = SCS Runoff Peak discharge = 282.29 cfs

Storm frequency = 25yrs Time to peak = 13.00 hrs

Time interval = 2 min Hyd. volume = 3,309,510 cuft

Drainage area = 167.740 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 83.60 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 350

EXA

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
320.00 320.00
280.00 {‘\ 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 \ 80.00

40.00 / \\ 40.00

/ \
0.00 e 0.00
0 2 6 8 10 12 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 53.26 cfs
Storm frequency = 25yrs Time to peak = 12.67 hrs
Time interval = 2min Hyd. volume = 500,235 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAL
Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 /} \ 10.00
0.00 1 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 3
EX A2
Hydrograph type = SCS Runoff Peak discharge = 26.76 cfs
Storm frequency = 25yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 205,582 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A2

Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

/ N
4.00 \ 4.00
/ \\
0.00 7 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 4

EX A3

Hydrograph type = SCS Runoff Peak discharge = 151.96 cfs

Storm frequency = 25yrs Time to peak = 12.63 hrs

Time interval = 2 min Hyd. volume = 1,355,801 cuft

Drainage area = 68.840 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 45.30 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A3

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)
160.00 160.00
140.00 r\\ 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 / \\ 20.00

0.00 " 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
EX A4
Hydrograph type = SCS Runoff Peak discharge = 73.41 cfs
Storm frequency = 25yrs Time to peak = 13.10 hrs
Time interval = 2min Hyd. volume = 993,364 cuft
Drainage area = 50.180 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 87.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A4
Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 \ 20.00
10.00 / \\\ 10.00
/ ——1
0.00 - ~1 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
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Hyd. No. 6

EX A3 + EX A4

Hydrograph type = Combine Peak discharge = 214.98 cfs

Storm frequency = 25yrs Time to peak = 12.77 hrs

Time interval = 2 min Hyd. volume = 2,349,165 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac

EX A3 + EX A4

Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
240.00 240.00
210.00 !"\ 210.00
180.00 \ 180.00
150.00 "\ \ 150.00
120.00 \ \ 120.00

90.00 \\ 90.00

60.00 / \ \ 60.00

30.00 / \\\\ 30.00

4 \\
0.00 Z ~ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 6 —— Hyd No. 4 —— Hyd No. 5
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Hyd. No. 7

EXB

Hydrograph type = SCS Runoff Peak discharge = 163.96 cfs

Storm frequency = 25yrs Time to peak = 12.83 hrs

Time interval = 2 min Hyd. volume = 1,793,318 cuft

Drainage area = 90.420 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 61.40 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EXB

Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
180.00 180.00
160.00 \ 160.00
140.00 \ 140.00
120.00 120.00
100.00 100.00

80.00 \\ 80.00

60.00 \ 60.00

40.00 \ 40.00

20.00 \\ 20.00

/ \
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8

Al

Hydrograph type = SCS Runoff Peak discharge = 186.10 cfs

Storm frequency = 25yrs Time to peak = 12.43 hrs

Time interval = 2 min Hyd. volume = 1,396,669 cuft

Drainage area = 59.150 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 31.20 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 // 30.00

/ \;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
A2
Hydrograph type = SCS Runoff Peak discharge = 26.14 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 162,149 cuft
Drainage area = 6.890 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.50 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A2

Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs)
28.00 28.00
24.00 n 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 /} N 4.00

/
0.00 —| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
Al+A2
Hydrograph type = Combine Peak discharge = 211.22 cfs
Storm frequency = 25yrs Time to peak = 12.43 hrs
Time interval = 2 min Hyd. volume = 1,558,818 cuft
Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac
Al+A2
Q (cfs) Hyd. No. 10 -- 25 Year Q (cfs)
240.00 240.00
210.00 A 210.00
180.00 180.00
150.00 150.00
120.00 120.00
90.00 90.00
60.00 60.00
30.00 [\ 30.00
0.00 ] — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Hyd. No. 11
A3
Hydrograph type = SCS Runoff Peak discharge = 29.21 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 181,211 cuft
Drainage area = 7.700 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A3

Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /} \\ 5.00

0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hyd. No. 12
A4
Hydrograph type = SCS Runoff Peak discharge = 16.96 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 105,196 cuft
Drainage area = 4.470 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.70 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A4
Q (cfs) Hyd. No. 12 -- 25 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /J \\ 3.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 12
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Hyd. No. 13
A5
Hydrograph type = SCS Runoff Peak discharge = 22.84 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 141,674 cuft
Drainage area = 6.020 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 20.60 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A5
Q (cfs) Hyd. No. 13 -- 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /J \\ 4.00
/ \;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 13
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Hyd. No. 14
Al1-A5
Hydrograph type = Combine Peak discharge = 278.43 cfs
Storm frequency = 25yrs Time to peak = 12.40 hrs
Time interval = 2 min Hyd. volume = 1,986,901 cuft
Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac
Al1-A5
Q (cfs) Hyd. No. 14 -- 25 Year Q (cfs)
280.00 n 280.00
240.00 240.00
200.00 A 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 / \\ 40.00
0.00 — S 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 14 —— Hyd No. 10 —— Hyd No. 11 —— Hyd No. 12

——— Hyd No. 13
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Hyd. No. 15
A6
Hydrograph type = SCS Runoff Peak discharge = 28.39 cfs
Storm frequency = 25yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 152,217 cuft
Drainage area = 6.300 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.30 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A6

Q (cfs) Hyd. No. 15 -- 25 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /J \\ 5.00

/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hyd. No. 16
A7
Hydrograph type = SCS Runoff Peak discharge = 23.43 cfs
Storm frequency = 25yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 125,640 cuft
Drainage area = 5.200 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.70 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A7
Q (cfs) Hyd. No. 16 -- 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 j \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 16
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Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 51.83 cfs
Storm frequency = 25yrs Time to peak = 12.23 hrs
Time interval = 2min Hyd. volume = 277,857 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7

Q (cfs) Hyd. No. 17 -- 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 J \\ 10.00

0.00 44 —_— 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 17 —— Hyd No. 15 —— Hyd No. 16
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Hyd. No. 18
A8
Hydrograph type = SCS Runoff Peak discharge = 13.13 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2 min Hyd. volume = 81,427 cuft
Drainage area = 3.460 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.40 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A8
Q (cfs) Hyd. No. 18 -- 25 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /} N 2.00
/ \;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 18
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Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 50.78 cfs
Storm frequency = 25yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 242,713 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 25 Year Q (cfs)
60.00 60.00
50.00 ﬁ 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hyd. No. 20

Al1-A9

Hydrograph type = Combine Peak discharge = 378.79 cfs

Storm frequency = 25yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 2,588,899 cuft

Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac

A1-A9

Q (cfs) Hyd. No. 20 -- 25 Year Q (cfs)
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 / kv\ 60.00

0.00 —-“/*-4 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 20 —— Hyd No. 14 — Hyd No. 17 — Hyd No. 18

——— Hyd No. 19
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Hyd. No. 21

Al10

Hydrograph type = SCS Runoff Peak discharge = 6.089 cfs

Storm frequency = 25yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 35,217 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 25 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 /} \\ 1.00

— \
0.00 —| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Hyd. No. 22
All
Hydrograph type = SCS Runoff Peak discharge = 27.62 cfs
Storm frequency = 25yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 182,501 cuft
Drainage area = 7.820 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
All

Q (cfs) Hyd. No. 22 -- 25 Year Q (cfs)
28.00 n 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 /} \\ 4.00

/ \g
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Hyd. No. 23
Al12
Hydrograph type = SCS Runoff Peak discharge = 23.48 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 145,675 cuft
Drainage area = 6.190 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 22.50 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al12

Q (cfs) Hyd. No. 23 -- 25 Year Q (cfs)
24.00 n 24.00
20.00 20.00
16.00 16.00
12.00 12.00

8.00 8.00

4.00 /} \\ 4.00

/ \;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23
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Hyd. No. 24
A10-A12
Hydrograph type = Combine Peak discharge = 57.03 cfs
Storm frequency = 25yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 363,393 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 / & 10.00
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 24 —— Hyd No. 21 ——— Hyd No. 22 ——— Hyd No. 23
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Hyd. No. 25

Al13

Hydrograph type = SCS Runoff Peak discharge = 13.54 cfs

Storm frequency = 25yrs Time to peak = 12.30 hrs

Time interval = 2 min Hyd. volume = 84,016 cuft

Drainage area = 3.570 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 21.80 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A13

Q (cfs) Hyd. No. 25 -- 25 Year Q (cfs)

14.00 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /} AN 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 25
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Hyd. No. 26
A10-A13
Hydrograph type = Combine Peak discharge = 70.56 cfs
Storm frequency = 25yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 447,409 cuft
Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13
Q (cfs) Hyd. No. 26 -- 25 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 26 ——— Hyd No. 24 ——— Hyd No. 25



131

Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 27
Al4
Hydrograph type = SCS Runoff Peak discharge = 23.82 cfs
Storm frequency = 25yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 147,793 cuft
Drainage area = 6.280 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al4
Q (cfs) Hyd. No. 27 -- 25 Year Q (cfs)
24.00 n 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /} \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Hyd. No. 28
Al15
Hydrograph type = SCS Runoff Peak discharge = 22.46 cfs
Storm frequency = 25yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 107,354 cuft
Drainage area = 4.600 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A15
Q (cfs) Hyd. No. 28 -- 25 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hyd. No. 29

Contributing to Basin A2

Hydrograph type = Combine Peak discharge = 114.06 cfs

Storm frequency = 25yrs Time to peak = 12.30 hrs

Time interval = 2min Hyd. volume = 702,556 cuft

Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac

Contributing to Basin A2

Q (cfs) Hyd. No. 29 -- 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 n 60.00

40.00 40.00

20.00 & 20.00

/ §
0.00 4 p——— | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26 —— Hyd No. 27

——— Hyd No. 28
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Hyd. No. 30
Al6
Hydrograph type = SCS Runoff Peak discharge = 10.29 cfs
Storm frequency = 25yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 48,540 cuft
Drainage area = 2.200 ac Curve number = 84
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A16
Q (cfs) Hyd. No. 30 -- 25 Year Q (cfs)
12.00 12.00
10.00 ,ﬂ 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
\
4_/
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Hyd. No. 31
Al7
Hydrograph type = SCS Runoff Peak discharge = 26.76 cfs
Storm frequency = 25yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 205,582 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 8.06in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al7
Q (cfs) Hyd. No. 31 -- 25 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 // \\ 4.00
\\
0.00 7 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 31
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Hyd. No. 32

Al18

Hydrograph type = SCS Runoff Peak discharge = 104.91 cfs

Storm frequency = 25yrs Time to peak = 12.37 hrs

Time interval = 2min Hyd. volume = 673,619 cuft

Drainage area = 34.490 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.60 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A18

Q (cfs) Hyd. No. 32 -- 25 Year Q (cfs)
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

\\¥
0.00 " 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 32
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Hyd. No. 33

ULT B

Hydrograph type = SCS Runoff Peak discharge = 195.98 cfs

Storm frequency = 25yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 1,393,933 cuft

Drainage area = 58.580 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.80 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

ULTB

Q (cfs) Hyd. No. 33 -- 25 Year Q (cfs)
210.00 210.00
180.00 m 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 /} \ 30.00

/ \¥
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 373.01 2 780 4,391,145 | - | eeeee | e EXA

2 |SCS Runoff 70.28 2 760 663,725 | - | e | e EX Al

3 SCS Runoff 35.27 2 750 272,771 | - | e e EX A2

4 |SCS Runoff 200.41 2 756 1,798,914 | - | e | e EX A3

5 SCS Runoff 97.18 2 784 1,318,021 | - | - | - EX A4

6 |Combine 283.94 2 766 3,116,936 4,5 | e e EX A3 + EX A4

7 SCS Runoff 216.64 2 768 2,379,425 | - | - | s EXB

8 SCS Runoff 236.53 2 746 1,795598 | - | eeem | e Al

9 |SCS Runoff 33.21 2 738 208,463 | e | e | e A2

10 |Combine 268.36 2 746 2,004,061 8,9 | - | Al+A2

11 |SCS Runoff 37.11 2 738 232970 | - | e | e A3

12 |SCS Runoff 21.54 2 738 135,244 | - | - s A4

13 |SCS Runoff 29.01 2 738 182,140 | - | e | e A5

14 |Combine 353.73 2 744 2,554,416 | 10,11,12, | = - | - Al-A5

15 |SCS Runoff 36.06 2 732 195,695 ]-?- ------------- A6

16 |SCS Runoff 29.76 2 732 161,526 | - | e | e A7

17 |Combine 65.82 2 732 357,221 15,16 | = - | - A6+A7

18 |SCS Runoff 16.68 2 738 104,685 | o= | e | e A8

19 |SCS Runoff 64.46 2 730 312,039 | - | e | e A9

20 |Combine 481.20 2 740 3,328,362 | 14,17,18, | « - | = - Al-A9

21 |SCS Runoff 7.733 2 736 45,276 19 ------------- Al10

22 |SCS Runoff 35.08 2 742 234,629 | - | e | e All

23 |SCS Runoff 29.83 2 738 187,284 | = | e | e A12

24 |Combine 72.42 2 740 467,189 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 17.21 2 738 108,013 | @ - | - - Al3

26 |Combine 89.60 2 740 575,202 24,25 | e e Al10-A13

27 |SCS Runoff 30.27 2 738 190,007 | - | e | e Ald

28 |SCS Runoff 28.51 2 730 138,017 | - | e e Al5

29 |Combine 144.82 2 738 903,227 26,27,28 | - | - Contributing to Basin A2

30 |SCS Runoff 13.21 2 730 63,035 | - | | - Al6

31 |SCS Runoff 35.27 2 750 272771 | - | e | e Al7

32 |SCS Runoff 138.18 2 742 893,776 | - | e | e Al8

33 |SCS Runoff 249.01 2 744 1,792,081 | - | - | e ULT B

031.060_Parkside.gpw

Return Period: 50 Year

Wednesday, 07 / 15/ 2020
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Hyd. No. 1

EXA

Hydrograph type = SCS Runoff Peak discharge = 373.01 cfs

Storm frequency = 50 yrs Time to peak = 13.00 hrs

Time interval = 2 min Hyd. volume = 4,391,145 cuft

Drainage area = 167.740 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 83.60 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 350

EXA

Q (cfs) Hyd. No. 1 -- 50 Year Q (cfs)
400.00 400.00
350.00 \ 350.00
300.00 \ 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 \ 100.00

50.00 \\ 50.00

0.00 —— 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Wednesday, 07 / 15/ 2020

Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 70.28 cfs
Storm frequency = 50 yrs Time to peak = 12.67 hrs
Time interval = 2min Hyd. volume = 663,725 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAlL
Q (cfs) Hyd. No. 2 -- 50 Year Q (cfs)
80.00 80.00
70.00 f\ 70.00
60.00 \ 60.00
50.00 50.00
40.00 \ 40.00
30.00 \ 30.00
20.00 \\ 20.00
10.00 / < 10.00
/ \\
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 3
EX A2
Hydrograph type = SCS Runoff Peak discharge = 35.27 cfs
Storm frequency = 50 yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 272,771 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A2
Q (cfs) Hyd. No. 3 -- 50 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
/ \_
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 4

EX A3

Hydrograph type = SCS Runoff Peak discharge = 200.41 cfs

Storm frequency = 50 yrs Time to peak = 12.60 hrs

Time interval = 2 min Hyd. volume = 1,798,914 cuft

Drainage area = 68.840 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 45.30 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A3

Q (cfs) Hyd. No. 4 -- 50 Year Q (cfs)
210.00 210.00
180.00 r\\ 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 // \\ 30.00

0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5
EX A4
Hydrograph type = SCS Runoff Peak discharge = 97.18 cfs
Storm frequency = 50 yrs Time to peak = 13.07 hrs
Time interval = 2 min Hyd. volume = 1,318,021 cuft
Drainage area = 50.180 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 87.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A4
Q (cfs) Hyd. No. 5 -- 50 Year Q (cfs)
100.00 100.00
90.00 90.00
80.00 80.00
70.00 \\ 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 \ 30.00
20.00 /} \\ 20.00
10.00 — 10.00
\
0.00 — =1 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
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Hyd. No. 6

EX A3 + EX A4

Hydrograph type = Combine Peak discharge = 283.94 cfs

Storm frequency = 50 yrs Time to peak = 12.77 hrs

Time interval = 2 min Hyd. volume = 3,116,936 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac

EX A3 + EX A4

Q (cfs) Hyd. No. 6 -- 50 Year Q (cfs)
320.00 320.00
280.00 {"\ 280.00
240.00 \ 240.00
200.00 \ 200.00

160.00 \ \ 160.00

120.00 \ 120.00
80.00 / \ 80.00

N

40.00 %, \é\\ 40.00

0.00 — 0.00
2 14 16 18 20 22 24 26

Time (hrs)

——— Hyd No. 6 —— Hyd No. 4 —— Hyd No. 5



Hydrograph Report

145

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
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Hyd. No. 7

EXB

Hydrograph type = SCS Runoff Peak discharge = 216.64 cfs

Storm frequency = 50 yrs Time to peak = 12.80 hrs

Time interval = 2 min Hyd. volume = 2,379,425 cuft

Drainage area = 90.420 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 61.40 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EXB

Q (cfs) Hyd. No. 7 -- 50 Year Q (cfs)
240.00 240.00
210.00 \ 210.00
180.00 \ 180.00
150.00 \ 150.00
120.00 120.00

90.00 \ 90.00

60.00 \ 60.00

30.00 \\ 30.00

0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8

Al

Hydrograph type = SCS Runoff Peak discharge = 236.53 cfs

Storm frequency = 50 yrs Time to peak = 12.43 hrs

Time interval = 2 min Hyd. volume = 1,795,598 cuft

Drainage area = 59.150 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 31.20 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al

Q (cfs) Hyd. No. 8 -- 50 Year Q (cfs)
240.00 W 240.00
210.00 210.00
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 / \\ 30.00

/ \\
0.00 —| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
A2
Hydrograph type = SCS Runoff Peak discharge = 33.21 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 208,463 cuft
Drainage area = 6.890 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.50 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A2

Q(cfs) Hyd. No. 9 -- 50 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /} AN 5.00

0.00 — | 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10
Al+A2
Hydrograph type = Combine Peak discharge = 268.36 cfs
Storm frequency = 50 yrs Time to peak = 12.43 hrs
Time interval = 2 min Hyd. volume = 2,004,061 cuft
Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac
Al+A2
Q (cfs) Hyd. No. 10 -- 50 Year Q (cfs)
280.00 280.00
240.00 I\ 240.00
200.00 200.00
160.00 160.00
120.00 120.00
80.00 80.00
40.00 40.00
0.00 = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Hyd. No. 11
A3
Hydrograph type = SCS Runoff Peak discharge = 37.11 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 232,970 cuft
Drainage area = 7.700 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A3
Q (cfs) Hyd. No. 11 -- 50 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hyd. No. 12
A4
Hydrograph type = SCS Runoff Peak discharge = 21.54 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 135,244 cuft
Drainage area = 4.470 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.70 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A4
Q (cfs) Hyd. No. 12 -- 50 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /J \\ 4.00
T \
0.00 —| 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 12
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Hyd. No. 13
A5
Hydrograph type = SCS Runoff Peak discharge = 29.01 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 182,140 cuft
Drainage area = 6.020 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 20.60 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A5

Q (cfs) Hyd. No. 13 -- 50 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /} \\ 5.00

/ \;
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hyd. No. 14

Al-A5

Hydrograph type = Combine Peak discharge = 353.73 cfs

Storm frequency = 50 yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 2,554,416 cuft

Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac

Al1l-A5

Q (cfs) Hyd. No. 14 -- 50 Year Q (cfs)
400.00 400.00
350.00 ‘ 350.00
300.00 300.00
250.00 '\ 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 / \\ 50.00

0.00 P~ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 14 ——— Hyd No. 10 ——— Hyd No. 11 ——— Hyd No. 12

——— Hyd No. 13
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Hyd. No. 15
A6
Hydrograph type = SCS Runoff Peak discharge = 36.06 cfs
Storm frequency = 50 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 195,695 cuft
Drainage area = 6.300 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.30 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A6
Q (cfs) Hyd. No. 15 -- 50 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
/ \
0.00 — ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hyd. No. 16
A7
Hydrograph type = SCS Runoff Peak discharge = 29.76 cfs
Storm frequency = 50 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 161,526 cuft
Drainage area = 5.200 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.70 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A7

Q (cfs) Hyd. No. 16 -- 50 Year Q (cfs)
30.00 ﬂ 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 j \\ 5.00

0.00 —| 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 16
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Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 65.82 cfs
Storm frequency = 50 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 357,221 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7
Q (cfs) Hyd. No. 17 -- 50 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 /A \\ 10.00
] \
0.00 e — e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 17 —— Hyd No. 15 —— Hyd No. 16
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Hyd. No. 18
A8
Hydrograph type = SCS Runoff Peak discharge = 16.68 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 104,685 cuft
Drainage area = 3.460 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.40 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A8
Q (cfs) Hyd. No. 18 -- 50 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /I \\ 3.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 18
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Wednesday, 07 / 15/ 2020

Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 64.46 cfs
Storm frequency = 50 yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 312,039 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 50 Year Q (cfs)
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 /} \\ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hyd. No. 20

Al1-A9

Hydrograph type = Combine Peak discharge = 481.20 cfs

Storm frequency = 50 yrs Time to peak = 12.33 hrs

Time interval = 2 min Hyd. volume = 3,328,362 cuft

Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac

A1-A9

Q (cfs) Hyd. No. 20 -- 50 Year Q (cfs)
490.00 n 490.00
420.00 420.00
350.00 A 350.00
280.00 280.00
210.00 210.00
140.00 140.00

70.00 k 70.00

/ \\
0.00 44 N 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 20 ——— Hyd No. 14 ——— Hyd No. 17 —— Hyd No. 18
——— Hyd No. 19
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Hyd. No. 21

A10

Hydrograph type = SCS Runoff Peak discharge = 7.733 cfs

Storm frequency = 50 yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 45,276 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 50 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Wednesday, 07 / 15/ 2020

Hyd. No. 22
All
Hydrograph type = SCS Runoff Peak discharge = 35.08 cfs
Storm frequency = 50 yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 234,629 cuft
Drainage area = 7.820 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
All
Q (cfs) Hyd. No. 22 -- 50 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Hyd. No. 23
Al12
Hydrograph type = SCS Runoff Peak discharge = 29.83 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 187,284 cuft
Drainage area = 6.190 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 22.50 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al12

Q (cfs) Hyd. No. 23 -- 50 Year Q (cfs)
30.00 n 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /} \ 5.00

/ \;
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23
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Hyd. No. 24
A10-A12
Hydrograph type = Combine Peak discharge = 72.42 cfs
Storm frequency = 50 yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 467,189 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 50 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 } \ 30.00
20.00 20.00
10.00 / ¥\ 10.00
_— e~
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 24 —— Hyd No. 21 ——— Hyd No. 22 ——— Hyd No. 23
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Hyd. No. 25
Al13
Hydrograph type = SCS Runoff Peak discharge = 17.21 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 108,013 cuft
Drainage area = 3.570 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.80 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A13
Q (cfs) Hyd. No. 25 -- 50 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 /} \\ 3.00
/ \¥
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 25
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Hyd. No. 26
A10-A13
Hydrograph type = Combine Peak discharge = 89.60 cfs
Storm frequency = 50 yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 575,202 cuft
Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13
Q (cfs) Hyd. No. 26 -- 50 Year Q (cfs)
90.00 p 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 j 20.00
10.00 /J E\ 10.00
0.00 e — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 26

——— Hyd No. 24

——— Hyd No. 25
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Hyd. No. 27
Al4
Hydrograph type = SCS Runoff Peak discharge = 30.27 cfs
Storm frequency = 50 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 190,007 cuft
Drainage area = 6.280 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al4

Q (cfs) Hyd. No. 27 -- 50 Year Q (cfs)
35.00 35.00
30.00 n 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 /} \\ 5.00

T \
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Hyd. No. 28
Al15
Hydrograph type = SCS Runoff Peak discharge = 28.51 cfs
Storm frequency = 50 yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 138,017 cuft
Drainage area = 4.600 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A15

Q (cfs) Hyd. No. 28 -- 50 Year Q (cfs)
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 \\ 5.00

/ \
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hyd. No. 29

Contributing to Basin A2

Hydrograph type = Combine Peak discharge = 144.82 cfs

Storm frequency = 50 yrs Time to peak = 12.30 hrs

Time interval = 2min Hyd. volume = 903,227 cuft

Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac

Contributing to Basin A2

Q (cfs) Hyd. No. 29 -- 50 Year Q (cfs)
160.00 160.00
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 / 40.00

20.00 J Q\ 20.00

0.00 4-——_ P ————————— - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26

—— Hyd No. 27

——— Hyd No. 28
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Hyd. No. 30
Al6
Hydrograph type = SCS Runoff Peak discharge = 13.21 cfs
Storm frequency = 50 yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 63,035 cuft
Drainage area = 2.200 ac Curve number = 84
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A16
Q (cfs) Hyd. No. 30 -- 50 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 /I \\ 2.00
T \
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Hyd. No. 31
Al7
Hydrograph type = SCS Runoff Peak discharge = 35.27 cfs
Storm frequency = 50 yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 272,771 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 9.96in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al7
Q (cfs) Hyd. No. 31 -- 50 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \ 10.00
/ \_
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 31
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Hyd. No. 32

A18

Hydrograph type = SCS Runoff Peak discharge = 138.18 cfs

Storm frequency = 50 yrs Time to peak = 12.37 hrs

Time interval = 2min Hyd. volume = 893,776 cuft

Drainage area = 34.490 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.60 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A18

Q (cfs) Hyd. No. 32 -- 50 Year Q (cfs)
140.00 n 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 /} \ 20.00

\g
//
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 32
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Hyd. No. 33

ULT B

Hydrograph type = SCS Runoff Peak discharge = 249.01 cfs

Storm frequency = 50 yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 1,792,081 cuft

Drainage area = 58.580 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.80 min

Total precip. = 9.96in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

ULTB

Q (cfs) Hyd. No. 33 -- 50 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 /} \\ 40.00

/ \g
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 485.26 2 778 5,749,416 | - | sem | e EXA

2 |SCS Runoff 91.28 2 758 869,027 | - | e | e EX Al

3 SCS Runoff 45.76 2 750 357,144 | - | e e EX A2

4 |SCS Runoff 260.33 2 756 2,355,352 | - | e | e EX A3

5 |SCS Runoff 126.61 2 784 1,725,710 | - | e | e EX A4

6 |Combine 369.08 2 766 4,081,059 4,5 | e e EX A3 + EX A4

7 SCS Runoff 281.76 2 768 3,115,422 | - | e e EXB

8 SCS Runoff 298.18 2 746 2,290,320 | - | e e Al

9 |SCS Runoff 41.85 2 738 265,809 | e | e | e A2

10 |Combine 338.20 2 746 2,556,220 8,9 | - | Al+A2

11 |SCS Runoff 46.77 2 738 297,158 | - | e | e A3

12 |SCS Runoff 27.15 2 738 172,506 | - | - | - A4

13 |SCS Runoff 36.56 2 738 232,324 | e | e | e A5

14 |Combine 445.78 2 744 3,258,210 | 10,11,12, | = - | - Al-A5

15 |SCS Runoff 45.44 2 732 249,613 ]f- ------------- A6

16 |SCS Runoff 37.51 2 732 206,030 | - | e | e A7

17 |Combine 82.95 2 732 455,642 15,16 | = - | - A6+A7

18 |SCS Runoff 21.01 2 738 133,528 | - | e | e A8

19 |SCS Runoff 81.18 2 730 398,012 | - | e | e A9

20 |Combine 606.37 2 740 4,245,389 | 14,17,18, | = --— | - Al-A9

21 |SCS Runoff 9.743 2 736 57,751 1-?- ------------- A10

22 |SCS Runoff 44.19 2 742 299,274 | - | e | e All

23 |SCS Runoff 37.60 2 738 238,884 | - | e | e A12

24 |Combine 91.25 2 740 595,909 21,22,23 | - | - Al10-Al2

25 |SCS Runoff 21.68 2 738 137,773 | - | | - Al3

26 |Combine 112.88 2 740 733,682 24,25 | e | e Al10-A13

27 |SCS Runoff 38.14 2 738 242357 | - | e | e Ald

28 |SCS Runoff 35.91 2 730 176,044 | - | | - Al5

29 |Combine 182.53 2 736 1,152,083 | 26,27,28 | = - | - Contributing to Basin A2

30 |SCS Runoff 16.78 2 730 81,074 | - | e e Al6

31 |SCS Runoff 45.76 2 750 357,144 | e | e | e A17

32 |SCS Runoff 179.15 2 742 1,170,238 | - | e | e Al8

33 |SCS Runoff 313.84 2 744 2,285834 | - | - | e ULT B

031.060_Parkside.gpw

Return Period: 100 Year

Wednesday, 07 / 15/ 2020
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Hyd. No. 1

EXA

Hydrograph type = SCS Runoff Peak discharge = 485.26 cfs

Storm frequency = 100 yrs Time to peak = 12.97 hrs

Time interval = 2 min Hyd. volume = 5,749,416 cuft

Drainage area = 167.740 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 83.60 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 350

EXA

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
490.00 490.00
420.00 420.00
350.00 350.00
280.00 \ 280.00
210.00 210.00
140.00 \ 140.00

70.00 / \\ 70.00

/ \
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 2
EX Al
Hydrograph type = SCS Runoff Peak discharge = 91.28 cfs
Storm frequency = 100 yrs Time to peak = 12.63 hrs
Time interval = 2min Hyd. volume = 869,027 cuft
Drainage area = 25.120 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 49.70 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EXAlL
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
100.00 100.00
90.00 \ 90.00
80.00 \ 80.00
70.00 \ 70.00
60.00 \ 60.00
50.00 \ 50.00
40.00 \ 40.00
30.00 30.00
20.00 /} \ 20.00
10.00 > 10.00
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 3
EX A2
Hydrograph type = SCS Runoff Peak discharge = 45.76 cfs
Storm frequency = 100 yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 357,144 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
EX A2
Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 l \\ 10.00
/ \_
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 4

EX A3

Hydrograph type = SCS Runoff Peak discharge = 260.33 cfs

Storm frequency = 100 yrs Time to peak = 12.60 hrs

Time interval = 2 min Hyd. volume = 2,355,352 cuft

Drainage area = 68.840 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 45.30 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A3

Q (cfs) Hyd. No. 4 -- 100 Year Q (cfs)
280.00 280.00
240.00 {\\ 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 / \\ 40.00

/ \_
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 5

EX A4

Hydrograph type = SCS Runoff Peak discharge = 126.61 cfs

Storm frequency = 100 yrs Time to peak = 13.07 hrs

Time interval = 2 min Hyd. volume = 1,725,710 cuft

Drainage area = 50.180 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 87.00 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EX A4

Q (cfs) Hyd. No. 5 -- 100 Year Q (cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 \ 40.00

20.00 // \\ 20.00

\\
/ \\\
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
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Hyd. No. 6

EX A3 + EX A4

Hydrograph type = Combine Peak discharge = 369.08 cfs

Storm frequency = 100 yrs Time to peak = 12.77 hrs

Time interval = 2 min Hyd. volume = 4,081,059 cuft

Inflow hyds. = 4,5 Contrib. drain. area = 119.020 ac

EX A3 + EX A4

Q (cfs) Hyd. No. 6 -- 100 Year Q (cfs)
400.00 400.00
350.00 \ 350.00
300.00 \ 300.00
250.00 ’\ \ 250.00
200.00 200.00

150.00 \ \ 150.00

/
50.00 Z, \ \\\ 50.00

0.00 — 0.00
2 14 16 18 20 22 24 26

Time (hrs)
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Hyd. No. 7

EXB

Hydrograph type = SCS Runoff Peak discharge = 281.76 cfs

Storm frequency = 100 yrs Time to peak = 12.80 hrs

Time interval = 2 min Hyd. volume = 3,115,422 cuft

Drainage area = 90.420 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 61.40 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

EXB

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
320.00 320.00
280.00 f\ 280.00
240.00 \ 240.00
200.00 \ 200.00
160.00 160.00
120.00 \ 120.00

80.00 \ 80.00

40.00 / \ 40.00

0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 8

Al

Hydrograph type = SCS Runoff Peak discharge = 298.18 cfs

Storm frequency = 100 yrs Time to peak = 12.43 hrs

Time interval = 2 min Hyd. volume = 2,290,320 cuft

Drainage area = 59.150 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 31.20 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

Al

Q (cfs) Hyd. No. 8 -- 100 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 N 40.00

. / \ .
/ \¥
—
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 9
A2
Hydrograph type = SCS Runoff Peak discharge = 41.85 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 265,899 cuft
Drainage area = 6.890 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.50 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A2
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 l\ 10.00
/ \
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hyd. No. 10

Al+A2

Hydrograph type = Combine Peak discharge = 338.20 cfs

Storm frequency = 100 yrs Time to peak = 12.43 hrs

Time interval = 2 min Hyd. volume = 2,556,220 cuft

Inflow hyds. =8,9 Contrib. drain. area = 66.040 ac

Al+A2

Q (cfs) Hyd. No. 10 -- 100 Year Q (cfs)
350.00 350.00
300.00 I\ 300.00
250.00 250.00
200.00 200.00
150.00 150.00
100.00 100.00

50.00 50.00

/ _J
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 10 —— Hyd No. 8 —— Hyd No. 9
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Hyd. No. 11
A3
Hydrograph type = SCS Runoff Peak discharge = 46.77 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 297,158 cuft
Drainage area = 7.700 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A3
Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\ 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 11
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Hyd. No. 12
A4
Hydrograph type = SCS Runoff Peak discharge = 27.15 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 172,506 cuft
Drainage area = 4.470 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.70 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A4
Q (cfs) Hyd. No. 12 -- 100 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 / \\ 4.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 12
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Hyd. No. 13
A5
Hydrograph type = SCS Runoff Peak discharge = 36.56 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 232,324 cuft
Drainage area = 6.020 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 20.60 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A5
Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
/ \
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hyd. No. 14

Al1-A5

Hydrograph type = Combine Peak discharge = 445.78 cfs

Storm frequency = 100 yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 3,258,210 cuft

Inflow hyds. = 10,11, 12,13 Contrib. drain. area = 18.190 ac

Al1-A5

Q (cfs) Hyd. No. 14 -- 100 Year Q (cfs)
480.00 480.00
420.00 420.00
360.00 360.00
300.00 300.00
240.00 240.00
180.00 180.00
120.00 120.00

60.00 / &\\ 60.00

0.00 '/ Sl 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 14 —— Hyd No. 10 —— Hyd No. 11 —— Hyd No. 12

——— Hyd No. 13
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Hyd. No. 15
A6
Hydrograph type = SCS Runoff Peak discharge = 45.44 cfs
Storm frequency = 100 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 249,613 cuft
Drainage area = 6.300 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.30 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A6
Q (cfs) Hyd. No. 15 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 l\ 10.00
/ \\
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 15
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Hyd. No. 16
A7
Hydrograph type = SCS Runoff Peak discharge = 37.51 cfs
Storm frequency = 100 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 206,030 cuft
Drainage area = 5.200 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 15.70 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A7
Q (cfs) Hyd. No. 16 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
/ \
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 16
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 17
AG6+A7
Hydrograph type = Combine Peak discharge = 82.95 cfs
Storm frequency = 100 yrs Time to peak = 12.20 hrs
Time interval = 2min Hyd. volume = 455,642 cuft
Inflow hyds. = 15,16 Contrib. drain. area = 11.500 ac
AG+A7
Q (cfs) Hyd. No. 17 -- 100 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 } 20.00
10.00 — / \\ 10.00
0.00 == 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 17 ——— Hyd No. 15 —— Hyd No. 16
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 18
A8
Hydrograph type = SCS Runoff Peak discharge = 21.01 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 133,528 cuft
Drainage area = 3.460 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.40 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A8
Q (cfs) Hyd. No. 18 -- 100 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /‘ \\ 4.00
/ \
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 18
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 19
A9
Hydrograph type = SCS Runoff Peak discharge = 81.18 cfs
Storm frequency = 100 yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 398,012 cuft
Drainage area = 10.400 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A9
Q (cfs) Hyd. No. 19 -- 100 Year Q (cfs)
90.00 90.00
80.00 ﬂ 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 } 10.00
N
0.00 — ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 19
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 20
Al1-A9
Hydrograph type = Combine Peak discharge = 606.37 cfs
Storm frequency = 100 yrs Time to peak = 12.33 hrs
Time interval = 2 min Hyd. volume = 4,245,389 cuft
Inflow hyds. = 14,17, 18, 19 Contrib. drain. area = 13.860 ac
Al1l-A9
Q (cfs) Hyd. No. 20 -- 100 Year Q (cfs)
630.00 630.00
540.00 540.00
450.00 450.00
360.00 360.00
270.00 270.00
180.00 180.00
90.00 / \Q\ 90.00
0.00 & e 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
——— Hyd No. 20 ——— Hyd No. 14 ——— Hyd No. 17 ——— Hyd No. 18

——— Hyd No. 19
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 21

A10

Hydrograph type = SCS Runoff Peak discharge = 9.743 cfs

Storm frequency = 100 yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 57,751 cuft

Drainage area = 1.480 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 19.70 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A10

Q (cfs) Hyd. No. 21 -- 100 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00
0.00 — | 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 21
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 22
All
Hydrograph type = SCS Runoff Peak discharge = 44.19 cfs
Storm frequency = 100 yrs Time to peak = 12.37 hrs
Time interval = 2min Hyd. volume = 299,274 cuft
Drainage area = 7.820 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 25.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
All
Q (cfs) Hyd. No. 22 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 \\\ 10.00
0.00 — | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 22
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 23
Al12
Hydrograph type = SCS Runoff Peak discharge = 37.60 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 238,884 cuft
Drainage area = 6.190 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 22.50 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al12
Q (cfs) Hyd. No. 23 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
//
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 23
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 24
A10-A12
Hydrograph type = Combine Peak discharge = 91.25 cfs
Storm frequency = 100 yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 595,909 cuft
Inflow hyds. = 21, 22,23 Contrib. drain. area = 15.490 ac
A10-A12
Q (cfs) Hyd. No. 24 -- 100 Year Q (cfs)
100.00 100.00
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 I\\ 40.00
30.00 \\ 30.00
20.00 / \\\\ 20.00
10.00 ™ 10.00
A\ =
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 24 —— Hyd No. 21 ——— Hyd No. 22 ——— Hyd No. 23
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 25
Al13
Hydrograph type = SCS Runoff Peak discharge = 21.68 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 137,773 cuft
Drainage area = 3.570 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.80 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A13
Q (cfs) Hyd. No. 25 -- 100 Year Q (cfs)
24.00 24.00
20.00 n 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 /J \\ 4.00
/ \
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
—— Hyd No. 25
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020
Hyd. No. 26
A10-A13
Hydrograph type = Combine Peak discharge = 112.88 cfs
Storm frequency = 100 yrs Time to peak = 12.33 hrs
Time interval = 2min Hyd. volume = 733,682 cuft
Inflow hyds. = 24,25 Contrib. drain. area = 3.570 ac
A10-A13
Q (cfs) Hyd. No. 26 -- 100 Year Q (cfs)
120.00 120.00
100.00 p 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 J — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 26 ——— Hyd No. 24 ——— Hyd No. 25
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 07 / 15/ 2020

Hyd. No. 27
Al4
Hydrograph type = SCS Runoff Peak discharge = 38.14 cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2min Hyd. volume = 242,357 cuft
Drainage area = 6.280 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 21.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Al4
Q (cfs) Hyd. No. 27 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 27
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Wednesday, 07 / 15/ 2020

Hyd. No. 28
Al15
Hydrograph type = SCS Runoff Peak discharge = 35.91 cfs
Storm frequency = 100 yrs Time to peak = 12.17 hrs
Time interval = 2min Hyd. volume = 176,044 cuft
Drainage area = 4.600 ac Curve number = 87
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A15
Q (cfs) Hyd. No. 28 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 28
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020

Hyd. No. 29

Contributing to Basin A2

Hydrograph type = Combine Peak discharge = 182.53 cfs

Storm frequency = 100 yrs Time to peak = 12.27 hrs

Time interval = 2 min Hyd. volume = 1,152,083 cuft

Inflow hyds. = 26, 27, 28 Contrib. drain. area = 10.880 ac

Contributing to Basin A2

Q (cfs) Hyd. No. 29 -- 100 Year Q (cfs)
210.00 210.00
180.00 ” 180.00
150.00 150.00
120.00 120.00

90.00 /\ 90.00

60.00 60.00

30.00 J & 30.00

_é \\
0.00 b— —_— - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 29 —— Hyd No. 26 —— Hyd No. 27 ——— Hyd No. 28
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Wednesday, 07 / 15/ 2020

Hyd. No. 30
Al6
Hydrograph type = SCS Runoff Peak discharge = 16.78 cfs
Storm frequency = 100 yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 81,074 cuft
Drainage area = 2.200 ac Curve number = 84
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 10.00 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
A16
Q (cfs) Hyd. No. 30 -- 100 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \\ 3.00
//
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 30
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Wednesday, 07 / 15/ 2020

Hyd. No. 31
Al7
Hydrograph type = SCS Runoff Peak discharge = 45.76 cfs
Storm frequency = 100 yrs Time to peak = 12.50 hrs
Time interval = 2min Hyd. volume = 357,144 cuft
Drainage area = 10.470 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 35.30 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
Q (cfs) Hyd. No. 31 -- 100 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 l 10.00
/ \_
0.00 0.00
0 2 4 6 8 10 12 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 31
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Wednesday, 07 / 15/ 2020

Hyd. No. 32

A18

Hydrograph type = SCS Runoff Peak discharge = 179.15 cfs

Storm frequency = 100 yrs Time to peak = 12.37 hrs

Time interval = 2 min Hyd. volume = 1,170,238 cuft

Drainage area = 34.490 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 25.60 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

A18

Q (cfs) Hyd. No. 32 -- 100 Year Q (cfs)
180.00 n 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 60.00

30.00 } \ 30.00

/ \\
/ \;
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 32
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Wednesday, 07 / 15/ 2020

Hyd. No. 33

ULT B

Hydrograph type = SCS Runoff Peak discharge = 313.84 cfs

Storm frequency = 100 yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 2,285,834 cuft

Drainage area = 58.580 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 28.80 min

Total precip. = 12.30in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

ULTB

Q (cfs) Hyd. No. 33 -- 100 Year Q (cfs)
320.00 m 320.00
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00

80.00 80.00

40.00 / \\ 40.00

/ \¥
-/
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 33
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

1 2 3 4

W W £ g

Project: 031.060_Parkside Phase 1.gpw Wednesday, 06 / 10 / 2020




Hydrograph Return Period Reca

Hydraflov Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 |SCSRunoff | =--- | - 5232 | e | e 14.13 21.09 27.76 3599 | P1AL

2 SCS Runoff | = === | - 104.12 | - | e 229.61 | 321.86 | 409.08 | 515.70 P1 A2

3 SCS Runoff | - | - 10.06 | - | e 22.20 31.13 39.56 49.88 P1 A3

4 SCS Runoff | —=--- | e 3956 | - | e 87.11 | 122.07 | 155.03 | 195.31 P1 A4

5 Combine 1,2,3, | - 158.35 | - | - 351.70 | 494.38 | 629.03 | 793.69 P1A

6 |SCS Runoff 4 --------- 39.88 | s | e 109.28 | 163.90 | 216.57 | 281.67 | P1B

Proj. file: 031.060_Parkside Phase 1.gpw Wednesday, 06 / 10 / 2020




Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

3

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 5.232 2 750 36,851 | e | e | e P1 Al

2 |SCS Runoff 104.12 2 748 756,863 | - | e | e P1 A2

3 SCS Runoff 10.06 2 752 76,971 | o | e | e P1 A3

4 |SCS Runoff 39.56 2 744 252718 | e | e | e P1 A4

5 |Combine 158.35 2 748 1,123,403 | 1,2,3, | = - | e P1A

6 |SCS Runoff 39.88 2 774 453,202 4 .............. P1B

031.060_Parkside Phase 1.gpw

Return Period: 2 Year

Wednesday, 06 / 10/ 2020




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 1
P1Al

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
2yrs

2 min

7.320 ac
0.0 %

User
3.34in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Wednesday, 06 / 10 / 2020

5.232 cfs
750 min
36,851 cuft
78

O ft

29.30 min
Type Il
300

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00

\\
0.00 0.00
0 120 240 360 480 600 960 1080 1200 1320 1440 1560

——— Hyd No. 1

Time (min)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

5

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 14.13 2 746 97,205 | - | e e P1Al

2 SCS Runoff 229.61 2 748 1,697,909 | - | e | - P1 A2

3 SCS Runoff 22.20 2 750 172,672 | - | e | e P1 A3

4 |SCS Runoff 87.11 2 742 566,935 | o= | e | e P1 A4

5 |Combine 351.70 2 746 2,534,721 | 1,2,3, | = o | e P1A

6 |SCS Runoff 109.28 2 770 1,195,462 4 -------------- P1B

031.060_Parkside Phase 1.gpw

Return Period: 10 Year

Wednesday, 06 / 10 / 2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 1
P1Al

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
10 yrs

2 min

7.320 ac
0.0 %

User

6.06 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Wednesday, 06 / 10 / 2020

14.13 cfs
746 min
97,205 cuft
78

O ft

29.30 min
Type Il
300

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00
0 120 240 360 480 600 960 1080 1200 1320 1440 1560

——— Hyd No. 1

Time (min)



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 21.09 2 746 145,769 | - | e | e P1 Al

2 SCS Runoff 321.86 2 746 2415542 | - | - | e P1 A2

3 SCS Runoff 31.13 2 750 245653 | - | e e P1 A3

4 |SCS Runoff 122.07 2 742 806,553 | - | e | e P1 A4

5 |Combine 494.38 2 746 3613518 | 1,2,3, | = - | e P1A

6 |SCS Runoff 163.90 2 770 1,792,723 4 -------------- P1B

031.060_Parkside Phase 1.gpw

Return Period: 25 Year

Wednesday, 06 / 10 / 2020




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 06 / 10 / 2020

Hyd. No. 1

P1Al

Hydrograph type = SCS Runoff Peak discharge = 21.09 cfs

Storm frequency = 25yrs Time to peak = 746 min

Time interval = 2min Hyd. volume = 145,769 cuft

Drainage area = 7.320 ac Curve number = 78

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 29.30 min

Total precip. = 8.06in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 300

P1Al

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)

24.00 24.00

20.00 20.00

16.00 16.00

12.00 12.00
8.00 8.00
4.00 1 A\ 4.00
0.00 ] 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

9

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 |SCS Runoff 35.99 2 744 253,236 | - | e | e P1 A1

2 SCS Runoff 515.70 2 746 3,961,117 | - | - | - P1 A2

3 SCS Runoff 49.88 2 748 402,833 | - | e e P1 A3

4 |SCS Runoff 195.31 2 742 1,322,623 | e | e | e P1 A4

5 |Combine 793.69 2 746 5939805 | 1,2,3, | = - | e P1A

6 |SCS Runoff 281.67 2 768 3,114,385 4 -------------- P1B

031.060_Parkside Phase 1.gpw

Return Period: 100 Year

Wednesday, 06 / 10 / 2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Wednesday, 06 / 10 / 2020

Hyd. No. 1
P1Al
Hydrograph type = SCS Runoff Peak discharge = 35.99 cfs
Storm frequency = 100 yrs Time to peak = 744 min
Time interval = 2min Hyd. volume = 253,236 cuft
Drainage area = 7.320 ac Curve number = 78
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 29.30 min
Total precip. = 12.30in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 300
P1Al
Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
/ \¥
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Existing Drainage Area EX A
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HORIZONTAL SCALE: 1:600

Jun 09, 2020 — 7:10am

caitlynn—m

EXISTING DRAINAGE AREA EX A

410 N. SEGUIN AVE.
NEW BRAUNFELS,
TEXAS, 78130
WWW.HMTNB.COM

ENGINEERING & SURVEYING | PH: (830)625-8555

wing Name: C:\Users\caitlynn—m\AppData\Local\Temp\AcPublish_9060\EX DRNG EXHIBIT.dwg  User:
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Watershed -
Time of Concentration
Description

Existing

EX A 154.61 Acres

EXA
Discharge From Tiered Basin A Comparison

Sheet Flow

L (ft)
n

100 Tt=
0.24

hrs

min.

.007(n*L)%¥/P, *°xs%*

S (%) 0.40

P2

3.34 Tt=

0.33

20.0

Shallow Flow

L (o) 3637 Tt=

(L)/(60*16.1345*S(0.5))

(Unpaved)

S (%) 0.37 Tt=

61.76

Channel Flow
(Channel Flow)

L (ft) 662
Est. V (ft/sec)= 6 V (fps) =

6.00

Tt=

L/(60*V)

Tt=

0.03

1.8

[Tc

83.6 min.

[Curve Number

78.00|

Tabie 4:3: NRCS Runoff € r Ur d Ag Lands
Average % Curve Numbers for
Cawver Description Impr‘rﬁlm‘ Hydrologic Sil Groug
Cover Type and it Condition | et A [ [3 o
Fully developed urban areas {vegetation estobiished)
Open space (lawns, parks, golf courses, cemeteries, etc]:
Poor conditien [grass cover 50%) B8 79 B | &9 |
Fair condition (grass cover 50% to 75%) 43 69 9 84
(Good condition [grass cover 75%) 39 61 74 B0
Impervious areas:
Paved parking lots, rools, driveways, elc. (excluding right of way) | [og [ o8 [os [ os
Streets and roads:
Paved; curbs and storm drains (excluding right of way] 98 98 98 98
Paved; open ditches (including right of way) 83 89 92 93
Gravel (including right of way) 76 85 89 91
Dirt [including right of way] 72 | 82 | &7 | &9
Develiming urbon orecs
Newly graded areas [pervious areas only. no | | 77 [ 86 | 91 | 2a
Agricuiturs! lands
Poor G8 79 8% &9
Grassland, or range-continuous forage for grazing’ Fair 49 | 69 | 79 | B4
Good 3% 61 74 80
:::d;«;:x-:':\uuus grass, protected from grazing and generally 0 | 58 1 78
Poor a8 &7 7 E3
Brush—brush-weed-grass mixture with brush the major element’ | Fair e 56 70 77
Good 0 |48 |85 | 7
Poor 57 73 a2 BG
Wonds—grass combination {orchard or tree farm).* Fair 43 65 76 &2
Good 32 58 72 73
Poor 45 66 7 a3
Woods® Fair 36 aQ 73 ™
Good 30 55 70 77
Farmsteads—buildings, lanes, driveways and surrounding lots 59 82 86

*Poor: less than S0 percent ground cover or heavily grazed with no mulch

Fair. 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.
*Poor: less than 50 percent ground cover

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

* Poor: Forest litter, small lrees and brush are destroyed by heavy grazing or regular burning.
Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil
Source: TR 55 [3]

" Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other of may be from the curve numbers for woods and pasture.
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Existing
Watershed - EX AL 25.12 Acres
Time of Concentration EX Al
Description Longest Time of Concentration Analysis

hrs  min.
100 Tt=  .007(n*L)*®/P, *°xs*
0.24

Sheet Flow L (ft)
n

S (%) 1.60

P2

3.34 Tt= 0.25 15.3

Shallow Flow L (o) 2037 Tt= (L)/(60*16.1345*S7(0.5))

(Unpaved) S (%) 0.51 Tt=

Tt= 29.46

Channel Flow L (ft) 1797
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00

Tt=| L/(60*V)

Tt= 0.08 5.0

[Tc 49.7 min.

[Curve Number 78.00|

Tabie 4:3: NRCS Runoff € « U d Ag Lands
Average % Curve Numbers for
Cawver Description Impr‘rﬁlm‘ Hydrologic Sil Groug
Cover Type and it Condition | et A [ [3 o
Fully developed urban areas {vegetation estobiished)
Open space (lawns, parks, golf courses, cemeteries, etc]:
Powr condition [grass cover S0%) 68 | 79 | 36 | &9 |
Fair condition (grass cover 50% to 75%) 49 [ 69 | 79 | 8a
Good condition [grass cover 75%) 39 | 61 | 74 | &0
Impervious areas:
Paved parking lots, rools, driveways, elc. (excluding right of way) | [og [ o8 [os [ os
Streets and roads:
Paved; curbs and storm drains (excluding right of way) 98 | 98 | 98 | o8
Paved; open ditches lincluding right of wayl FEEEERE
Gravel (including right of way) 76 | 85 | 89 | ;1
Dirt [including right of way] 72 | 82 | &7 | &9
Develiming urbon orecs
Newly graded areas [pervious areas only. no | | 77 [ 86 | 91 | 2a
Agricuiturs! lands
Poor ERERIERE]
Grassland, or range-continuous forage for grazing’ Fair 49 | 69 | 79 | B4
Good 35 | 61 | 7a | m0

Meadow-continuous grass, protected Irom grazing and generally
miowed for hay

Poor 48 | &7 | 77 | 3
Brush—brush-weed-grass mixture with brush the major element’ | Fair 35 | se | 7|9
Gl 30 48 65 73
Poor s7 | 73 | 82 | 86
Wonds—grass combination {orchard or tree farm).* Falr 43 | &8s | 78 | 82
Good 32 | sa |7z |9
Foor as | &8s | 77 | 8%
Woods® Fair 36 |60 | 73 [ 79
Good o |ss | |w
Farmsteads—buildings, lanes, driveways and surrounding lots 59 74 82 Eb

*Poor: less than S0 percent ground cover or heavily grazed with no mulch

Fair. 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

*Poor: less than 50 percent ground cover

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

" Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other of may be from the curve numbers for woods and pasture.
* Poor: Forest itter, small trees and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.

Source: TR-55[3]
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Existing
Watershed - EX A2 10.47 Acres
Time of Concentration EX A2
Description Longest Time of Concentration Analysis

hrs  min.
100 Tt=  .007(n*L)*®/P, *°xs*
0.24

Sheet Flow L (ft)
n

S (%) 0.50

P2

3.34 Tt= 0.33 20.0

Shallow Flow L (o) 1967 Tt= (L)/(60*16.1345*S7(0.5))

(Unpaved) S (%) 1.76 Tt=

Tt= 15.32

Channel Flow L (ft)
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00

1
o

Tt=| L/(60*V)

Tt= 0.00 0.0

|Tc 35.3 min.

[Curve Number 78.00|

Tabie 4:3: NRCS Runoff € « U d Ag Lands
Average % Curve Numbers for
Cawver Description Impr‘rﬁlm‘ Hydrologic Sil Groug
Cover Type and it Condition | et A [ [3 o
Fully developed urban areas {vegetation estobiished)
Open space (lawns, parks, golf courses, cemeteries, etc]:
Powr condition [grass cover S0%) 68 | 79 | 36 | &9 |
Fair condition (grass cover 50% to 75%) 49 [ 69 | 79 | 8a
Good condition [grass cover 75%) 39 | 61 | 74 | &0
Impervious areas:
Paved parking lots, rools, driveways, elc. (excluding right of way) | [og [ o8 [os [ os
Streets and roads:
Paved; curbs and storm drains (excluding right of way) 98 | 98 | 98 | o8
Paved; open ditches lincluding right of wayl FEEEERE
Gravel (including right of way) 76 | 85 | 89 | ;1
Dirt [including right of way] 72 | 82 | &7 | &9
Develiming urbon orecs
Newly graded areas [pervious areas only. no | | 77 [ 86 | 91 | 2a
Agricuiturs! lands
Poor ERERIERE]
Grassland, or range-continuous forage for grazing’ Fair 49 | 69 | 79 | B4
Good 35 | 61 | 7a | m0

Meadow-continuous grass, protected Irom grazing and generally
miowed for hay

Poor 48 | &7 | 77 | 3
Brush—brush-weed-grass mixture with brush the major element’ | Fair 35 | se | 7|9
Gl 30 48 65 73
Poor s7 | 73 | 82 | 86
Wonds—grass combination {orchard or tree farm).* Falr 43 | &8s | 78 | 82
Good 32 | sa |7z |9
Foor as | &8s | 77 | 8%
Woods® Fair 36 |60 | 73 [ 79
Good o |ss | |w
Farmsteads—buildings, lanes, driveways and surrounding lots 59 74 82 Eb

*Poor: less than S0 percent ground cover or heavily grazed with no mulch

Fair. 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

*Poor: less than 50 percent ground cover

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

" Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other of may be from the curve numbers for woods and pasture.
* Poor: Forest itter, small trees and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.

Source: TR-55[3]
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Existing
Watershed - EX A3 68.84 Acres
Time of Concentration EX A3
Description Drainage Sub-Area A14 Comparison

hrs  min.
100 Tt=  .007(n*L)*®/P, *°xs*
0.24

Sheet Flow L (ft)
n

S (%) 0.20

P2

3.34 Tt= 0.33 20.0

Shallow Flow L (o) 1980 Tt= (L)/(60*16.1345*S7(0.5))

(Unpaved) S (%) 0.65 Tt=

Tt= 25.37

Channel Flow L (ft)
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00

1
o

Tt=| L/(60*V)

Tt= 0.00 0.0

[Tc 45.3 min.

[Curve Number 78.00|

st Average % Curve Numbers for

Cover Description Imfn‘nus Hydrologic Soil Group

Cover Type and Hydrologic Condition | Areat aleJcl]o

Fully ped urhan areas fveg hed)

Open space (lawns, parks, golf courses, cemeteries, etc]:

Poor condition (grass cover 50%) BE | 79 | B | #9

Fair condition (grass cover 50% to 75%) 49 | 69 | 79 | 84

‘Good condition (grass cover 75%) 39 61 74 B0

Impervious areas:

Paved parking lots. roofs, driveways, etc. (excuging right of way) | [oe [os [os [os

Streets and roads:

Paved; curbs and storm drains (excluding right of way] 98 98 28 98

Paved, open ditches (including right of way) B3 89 Sz | 93 |

Grawel [Inchuding right of way) 76 | 85 | &9 | 91

Dirt (including right of way) 72 | 82 | a7 | 89

Developing urban areas

Newly graded areas [pervious areas anly, no wegrtation) | EAEAEEE

Agricultural lands
Poor 68 ™ 86 ]

Grassland, or range-continuous forage for grazing? Fair 49 | 69 | 79 | 64
Good 39 61 74 B0

‘Meadow continuous grass, protected from grazing and geneeall

mowed for hay 3 " 3 * 3 Y i s n s
Foor ae | 67 | 77 | &3

Brush—Dbrush-weed-grass misture with brush the major element’ | Fair 35 56 70 7
Good 30 48 65 73
Poor 57 73 82 %

Woods—grass combination {orchard or tree larm).* Fair 43 | 65 7 | B2
Good 312 58 72 4
Poar a5 (= ” a3

woods® Fair 36 0 73 b
Good 30 55 70 77

bulldings, lanes, s and g Ints 55 | 74 | 82 | 86

*Poor: bess than 50 percent ground cover of heavily grazed with no mulch.

Fair. 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lghtly or only occasionally grazed.

*poor: less than 50 percent ground cover.

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

5 Curve numbers shown were computed for areas with S0 percent woods and 50 percent grass {pasture] cover.

Other combinations of conditions may be computed from the curve numbers for woods and pasture.

* Poor: Forest litter, small trees and brush ane destroyed by heavy grazing or regular burning,

Fair: Woads are grazed but not burned, and some forest linter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soil

Souree: TR-55 (3]
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Existing
Watershed - EX A4 50.18 Acres
Time of Concentration EX A4
Description Longest Time of Concentration Analysis

hrs  min.
100 Tt=  .007(n*L)*®/P, *°xs*
0.24

Sheet Flow L (ft)
n

S (%) 0.40

P2

3.34 Tt= 0.33 20.0

Shallow Flow L (o) 3837 Tt= (L)/(60*16.1345*S7(0.5))

(Unpaved) S (%) 0.37 Tt=

Tt= 65.16

Channel Flow L (ft) 662
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00

Tt=| L/(60*V)

Tt= 0.03 1.8

|Tc 87.0 min.

[Curve Number 78.00|

Tabie 4:3: NRCS Runoff € « U d Ag Lands
Average % Curve Numbers for
Cawver Description Impr‘rﬁlm‘ Hydrologic Sil Groug
Cover Type and it Condition | et A [ [3 o
Fully developed urban areas {vegetation estobiished)
Open space (lawns, parks, golf courses, cemeteries, etc]:
Powr condition [grass cover S0%) 68 | 79 | 36 | &9 |
Fair condition (grass cover 50% to 75%) 49 [ 69 | 79 | 8a
Good condition [grass cover 75%) 39 | 61 | 74 | &0
Impervious areas:
Paved parking lots, rools, driveways, elc. (excluding right of way) | [og [ o8 [os [ os
Streets and roads:
Paved; curbs and storm drains (excluding right of way) 98 | 98 | 98 | o8
Paved; open ditches lincluding right of wayl FEEEERE
Gravel (including right of way) 76 | 85 | 89 | ;1
Dirt [including right of way] 72 | 82 | &7 | &9
Develiming urbon orecs
Newly graded areas [pervious areas only. no | | 77 [ 86 | 91 | 2a
Agricuiturs! lands
Poor ERERIERE]
Grassland, or range-continuous forage for grazing’ Fair 49 | 69 | 79 | B4
Good 35 | 61 | 7a | m0

Meadow-continuous grass, protected Irom grazing and generally
miowed for hay

Poor 48 | &7 | 77 | 3
Brush—brush-weed-grass mixture with brush the major element’ | Fair 35 | se | 7|9
Gl 30 48 65 73
Poor s7 | 73 | 82 | 86
Wonds—grass combination {orchard or tree farm).* Falr 43 | &8s | 78 | 82
Good 32 | sa |7z |9
Foor as | &8s | 77 | 8%
Woods® Fair 36 |60 | 73 [ 79
Good o |ss | |w
Farmsteads—buildings, lanes, driveways and surrounding lots 59 74 82 Eb

*Poor: less than S0 percent ground cover or heavily grazed with no mulch

Fair. 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

*Poor: less than 50 percent ground cover

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

" Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other of may be from the curve numbers for woods and pasture.
* Poor: Forest itter, small trees and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.

Source: TR-55[3]
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EXB
EXB

Watershed -
Time of Concentration

Description

Existing
90.42 Acres

Discharge From Basin B Comparison
(To be Analyzed with Future Development)

hrs

min.

Sheet Flow

100
0.24
0.70
3.34

L (ft) =
n=

S (%) =
P2=

Tt=

Tt=

0.33

.007(n*L)*%/P, *°xs

20.0

Shallow Flow

L (f) = 2536 Tt=

(L)/(60*16.1345*S"(0.5))

(Unpaved)

S (%) = 0.4

Tt=

41.42

Channel Flow
(Channel Flow)

Est. V (ft/sec)= 6

L (ft) = 0
V (fps) =
Tt=
Tt=

6.00

L/(60*V)

0.00

0.0

[Tc

61.4 min.

[Curve Number

78.00|

Table 4-3: NRCS Runoff Curve Numbers for Urban Areas and Agricultural Lands
. Average % Curve Numbers for

Cover Deseription " vt Soll Group

Cover Type and Hydrologic Condition | Areat [alefcl]o

Fully urbon oreas Blighed)

Open space (lawis, parks, goll courses, cemetenies, 1)

Poor condition (Rrass cover 50%) o8 ) 7o | 86 | eo |

Falr condition (grass cover S0% to 755) a9 | 6o | 79 | B4

Good condition [grass cover 75%) 39 61 74 B0

Impervious areas:

Paved parking lots, roofs, d elc. (echuding right of way] | [ o8 T o8 [ o8 [ o

Streets and roads:

Parvrd; curbss and starm drains [excluding right of way) FEAERED

FPaved; open ditches (including right of way) 5 ) &9 | 92 | 93 |

Gravel (including right of way) 76 85 89 91

Dirt lincluding right of way) n B2 E7 B9

Developing urban areas

Newly graed areas (pervious areas only, no vegetation) | E ENED

Agricultural lands
Poor L] ™ 86 &9

Grassland, of range-continuous forage for grazing’ Fair a9 | 69 | 79 | B4
Good 38 61 74 80

Meadow-continuous grass, protected from grazing and generall

mowed fot hay e ’ ol Ml Ml B
Poor a8 &7 7”7 LE]

Reussh—brush-weed-grass misture with Beush the major element’ | Faie s | s6 | 7o | 77
Good 30 a8 G5 73
Poor 57 7 &2 86

Weods—grass combination (orchard or tree farm).! Fair 43 | 65 | 76 | a2
Good 32 58 72 M
Poor a5 &6 7 B3

Wonds® Fair £l 60 73 e
Good 30 55 70 77

Farmsteads—tualdings, lanes, driveways and surmounding lols 59 74 B2 Eb

¥ Poor: less than 50 percent ground cover or heavily grazed with no mulch. I

Fair: 50 1o 75 percent ground cower and not heavily grazed

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

#Poor: less than 50 percent ground cover.

Fair: 50 1o 75 percent ground cower

Good: greater than 75 percent ground cover.

! Curve RUMbErs Shown were computed for areas with 50 percent woods and S0 peroent grass (pasture) cover.

Ofher combinations of ay be comy from the curve numbers for woods and pasture.

* Poor: Forest litter, small trees and brush are destroyed by heavy grazing of regular burming.

Fair: Wonds are grazed but not burned, and some forest Btter covers the soil

Good: Woads are protected from grazing and litter and brush adequately cover the soil.

Source: TR-55 [3]
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Proposed

Watershed - ULT A 186.36 Acres
Time of Concentration ULTA
Description Flow Contributing to Batch Detention Basin Al
» hrs min.
Sheet Flow L (ft) = 100 Tt='  .007(n*L)*%/P, *°xs>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 63 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.65
Channel Flow L (ft) = 8261
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.38 22.9

[Tc

42.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - Al 59.15 Acres
Time of Concentration Al .
Description Longest Time of Concentration Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt= .007(n*L)*%/P, ®°xS>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 63 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.65
Channel Flow L (ft) = 4361
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.20 12.1

[Tc

31.2 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - A2 8.01 Acres
Time of Concentration A2
Description Longest Time of Concentration Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt= .007(n*L)*%/P, ®°xS>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 50 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.52
Channel Flow L (ft) = 844
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.04 2.3

[Tc

21.3 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - A3 6.58 Acres
Time of Concentration A3
Description Inlet A2-3 & A2-4 Sizing
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 167 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 1.73
Channel Flow L (ft) = 680
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 1.9

[Tc

22.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - A4 4.12 Acres
Time of Concentration A4
Description Longest Time of Concentration Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt= .007(n*L)*%/P, ®°xS>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 54 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.56
Channel Flow L (ft) = 994
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.05 2.8

[Tc

21.7 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Proposed

Watershed - A5 6.02 Acres
Time of Concentration A5
Description Inlet A3-1 Sizing & Street Capacity Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 52 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.54
Channel Flow L (ft) = 573
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 1.6

[Tc

20.6 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - A6 6.30 Acres
Time of Concentration A6
Description Inlet A4-3 & Channel A4 Sizing & Street Capacity Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 2.00
P2= 3.34 Tt= 0.23 14.0
Shallow Flow L (ft) = 55 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 2 Tt=
Tt= 0.40
Channel Flow L (ft) = 342
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.02 1.0

[Tc

15.3 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]




0 50 100
™ g g P

HORIZONTAL SCALE: 1:100

I | ]

i

év O I
/ Qo
/ /4
290 S. CASTELL AVE., STE. 100 —

TEPE FRM 0061 DRAINAGE SUB-AREA LOCATION N.T.S.
TBPLS FIRM 10153600 DRAINAGE SUB-AREA A7

—
—{
—{
—{
—{
—{
—{
—{
—{
—{
bl




Proposed

Watershed - A7 5.20 Acres
Time of Concentration A7
Description Inlet A4-1 & A4-2 Sizing & Street Capacity Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 2.00
P2= 3.34 Tt= 0.23 14.0
Shallow Flow L (ft) = 48 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 2 Tt=
Tt= 0.35
Channel Flow L (ft) = 493
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.02 1.4

[Tc

15.7 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - A8 3.48 Acres
Time of Concentration A8
Description Inlet A2-1 Sizing
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 50 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.52
Channel Flow L (ft) = 878
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.04 2.4

[Tc

21.4 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]




0 50 100
™ g g P

HORIZONTAL SCALE: 1:100

‘ év LN Iy %U T n;
Wi

DRAINAGE SUB-AREA LOCATION N.T.S.

T

’lll 290 S. CASTELL AVE., STE. 100
l?' HMT NEW BRAUNFELS, TX 78130
TBPE FIRM F-10961
ENGINEERING & suRVEYING | TBPLS FIRM 10153600 DRAINAGE SUB-AREA A9




Proposed

Watershed - A9 10.40 Acres
Time of Concentration A9
Description Longest Time of Concentration Analysis
» hrs min.
Sheet Flow L (ft) = 0 Tt= .007(n*L)*%/P, ®°xS>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.00 0.0
Shallow Flow L (ft) = 0 Tt= (L)/(60*16.1345*S7(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.00
Channel Flow L (ft) = 794
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.04 2.2

[Tc

10.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Proposed

Watershed - A10 1.48 Acres
Time of Concentration Al10
Description Future Development Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 69 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.71
Channel Flow L (ft) = 1116
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.05 3.1

[Tc

22.2 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - All 7.82 Acres
Time of Concentration All
Description Future Development Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 50 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.52
Channel Flow L (ft) = 742.5
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 2.1

[Tc

21.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - Al12 6.19 Acres
Time of Concentration Al2
Description Future Development Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 64 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.66
Channel Flow L (ft) = 1231
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.06 3.4

[Tc

22.5 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - Al13 3.57 Acres
Time of Concentration Al3
Description Future Development Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 62 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.64
Channel Flow L (ft) = 993
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.05 2.8

[Tc

21.8 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95

Source: TR-55 [3]
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Proposed

Watershed - Al4 6.28 Acres
Time of Concentration Al4
Description Future Development Analysis
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 51 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.53
Channel Flow L (ft) = 727
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 2.0

[Tc

21.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Proposed

Watershed - A15 4.60 Acres
Time of Concentration Al5
Description Longest Time of Concentration Analysis
» hrs min.
Sheet Flow L (ft) = 0 Tt= .007(n*L)*%/P, ®°xS>*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.00 0.0
Shallow Flow L (ft) = 0 Tt= (L)/(60*16.1345*S7(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.00
Channel Flow L (ft) = 623
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 1.7

[Tc

10.0 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Watershed -
Time of Concentration
Description

Proposed
Al6
Al16

2.20

Longest Time of Concentration Analysis

Acres

Sheet Flow

L (f) = 0
n= 0.20

Tt=

hrs  min.
.007(n*L)%¥/P, *°xs%*

S (%) = 1.00

P2= 3.34

Tt=

0.00 0.0

Shallow Flow

1l
o

L (o)

Tt=

(L)/(60*16.1345*S(0.5))

(Unpaved)

[
[S=Y

S (%) =

Tt=

Tt= 0.00

Channel Flow
(Channel Flow)

L (ft) = 795
Est. V (ft/sec)= 6

V (fps) =

6.00

Tt=

L/(60*V)

0.04 2.2

[Tc

10.0 min.

[Curve Number

84.00|

e fers fer b 1 Agric Table 4-4: Curve Numbers for Fully Developed Conditions

Average % Curve Numbers for
Cover Description i

Iimpervious Hydrologic Soil Groug - P
rr—— oy ] Aveat alslclo Zone Curve Numbers for Hydrologic Soil Group
Furlly developed el aoeas fvegetation estabished) n B C D
Open space [lawns, parks, golf courses, cemeteries, etc): = -
Poor condition (grass cover S0%) B8 | 79 | 86 | & R-1/R-1A Single family 61 75 83 87
Fair condition (grass cover 50% to 75%) 49 69 79 84 R-2/R-2A Single and two famil
Good condition (grass cover 758} 39 | &1 | 74 | &0 / & . ¥ _ 7 &5 90 92
Impervious areas: R-3/R-3L Multi family high density 77 89 =¥ ] 94
Paved parking lots, roofs, driveways, etc. [excluding right of way) | | 58 [ aa | aa | s n n -
T —— R-3/R-3H Multi family low density 77 85 a0 92
Paved; curbs and storm drains [excluding right of way) 58 | 98 | 98 | o8 B-1/B-1A Convent & mobile homes 61 75 a3 a7
Paved, open ditches (including right of way) E3 B9 92 93
Gravel {including right of way) 76 | 25 | 8 | o1 TH/TH-A Townhouse 77 89 92 92
::::mﬁj‘:;i’:::““‘ nlalals ZH/ZH-A Zero lot line homes 68 79 87 90
Newly graded areas (pervious areas only, no vegetation) | [77 [ 86 [ o1 [ w0 C-1/C1A Neighborhood business 83 29 92 93
Agricultural lands -

- FEETE TR C-2/C-1B General Business 77 26 93 94
Grassland, or range-continuous forage for grazing’ Falr ;: :3 :: :; C-3 Commercial a9 az 94 a5
Men;u;-cﬂnnnuaus grass, protected from grazing and generally aw | ea | n . C-4/C-4A Resort Commercial/PUD
IO or han - - - -

- oo w ol 5 {must use composite values)

Brush—brush-weed grass mixture with brush the major element’ | Fair ;; :; ;g z; M-1/M1A Light industry 68 79 87 90

Poor 57 | 73 | &2 | 88 M-2/M-2A Heavy industry /0 a2 94 a5
Woods—grass combination (orchard or tree larm).* Fair 43 65 76 E2

Good 32 |saf|7 | Source: TR-55 [3]

Poor 45 66 7 E3
Woods* Fair 36 60 73 9

Good 30 55 70 77
Farmsteads— buildings, lanes, driveways and surrounding lots 59 74 82 86

Fair: 50t 75 percent ground cover and not heavily grazed.

* Poor: less than 50 percent ground cover.
Fair: 50 o 75 percent ground cover.
Good: greater than 75 percent ground cover.

Source: TR-55[3]

*Poar: Iess than 50 percent ground cover or hravily grazed with no mulch

Goad: greater than 75 percent ground cover and lightly or anly occasionally grazed

*Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other combinations of conditions may be compated from the curve numbers for woads and pasture

“ Poor: Forest litter, small lrees and brush are destroyed by heavy grazing of regulas burning.

Falr: Woods are grazed but not burned, and some forest litter covers the soll.
Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.
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Watershed -
Time of Concentration
Description

Al7
Al7

Drainage Area EX A2 Comparison

Proposed

10.47 Acres

Sheet Flow

L (f) =

100

n= 0.24

Tt=

hrs |

min.
.007(n*L)%¥/P, *°xs%*

S (%) =

0.50

P2= 3.34

Tt=

0.33

20.0

Shallow Flow

L (o)

1967

Tt=

(L)/(60*16.1345*S(0.5))

(Unpaved)

S (%)

1.76

Tt=

Tt=

15.32

Channel Flow
(Channel Flow)

L (ft) = 0
Est. V (ft/sec)= 6

V (fps) =

6.00

Tt=

L/(60*V)

0.00

0.0

[Tc

35.3 min.

[Curve Number

78.00|

e fers fer b 1 Agric Table 4-4: Curve Numbers for Fully Developed Conditions
Average % Curve Numbers for
Cover Description e
Iimpervious Hydrologic Soil Groug - P
rr—— oy ] Aveat alslclo Zone Curve Numbers for Hydrologic Soil Group
Furlly developed el aoeas fvegetation estabished) n B C D
Open space [lawns, parks, golf courses, cemeteries, etc): = -
Poor condition (grass cover S0%) B8 | 79 | 86 | & R-1/R-1A Single family 61 75 83 87
e b o Slerlora] | R2/R2Asingle and two family 7 &5 % 2
Impervious areas: R-3/R-3L Multi family high density 77 89 =¥ ] 94
Paved parking lots, roofs, driveways, et [recuding right of way) N ERED - - -
Streets and roads: I | I R-3/R-3H Multi family low density 77 85 90 92
Pawed; curbs and storm drains [excluding right of way) 58 | aa | 98 | a8 B-1/B-1A Convent & mobile homes 61 75 83 a7
Paved; open ditches lincluding right of way) B3 | 89 | 92 | o3
Gravel {including right of way) 76 | 25 | 8 | o1 TH/TH-A Townhouse 77 89 92 92
ENTTE I R SC EEE M ZH/ZH-A Zero lot line homes 68 79 87 90
Newly graded areas (pervious areas only, no vegetation) | [77 [ 86 [ o1 [ w0 C-1/C1A Neighborhood business 83 29 92 93
Agricultural lands -
- FEETE TR C-2/C-1B General Business 77 86 93 94
Grassland, or r i i i 3 F 4 | 6o | 73 | 4 -
rassland, or range-continuous forage for grazing alr el I N €3 Commercial 29 a2 Y 95
Men;u;-cﬂnnnuaus grass, protected from grazing and generally aw | ea | n . C-4/C-4A Resort Commercial/PUD
mowed lor hay . = = - -
oo w ol 5 {must use composite values)
Brush—hrush weed grass mivture with brush the major element® | Fair ;; :; :2 ;; M-1/M1A Light industry 68 79 a7 a0
Poor 57 | 73 | &2 | 26 M-2/M-2A Heavy industry 29 92 g4 g5
Woods—grass combination (orchard or tree larm).* Fair 43 | 85 | 76 | 82
Good 32 | sa |7 | ™ Source: TR-55 [3]
Poor 45 | &6 | 77 | &3
Wwoods® Fair 3 | o | 73 ]
Good 30 |55 | 0 | 77
Farmsteads— buildings, lanes, driveways and surrounding lots 59 74 82 86
*Poar: Iess than 50 percent ground cover or hravily grazed with no mulch
Fair: 50t 75 percent ground cover and not heavily grazed.
Goad: greater than 75 percent ground cover and lightly or anly occasionally grazed
* Poor: less than 50 percent ground cover.
Fair: 50 1o 75 percent ground cover.
Good: greater than 75 percent ground cover.
*Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other combinations of conditions may be computed from the cunee numbers for woods and pasture.
* Poor: Forest litter, small trees and brush are destroyed by heavy grazing of regular burning.
Falr: Woods are grazed but not burned, and some forest litter covers the soll.
Good: Woods are protected rom grazing, and litter and brush adequately cover the soil
Source: TR 55 [3]
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Watershed -
Time of Concentration
Description

Al8
Al18

Drainage Area EX A4 Comparison

Proposed

34.49 Acres

Sheet Flow

L (f) =

100

n= 0.24

Tt=

hrs |
.007(n*L)%¥/P, *°xs%*

min.

S (%) =

1.70

P2= 3.34

Tt=

0.25

14.9

Shallow Flow

L (o)

1300

Tt=

(L)/(60*16.1345*S(0.5))

(Unpaved)

S (%)

2.3

Tt=

Tt=

8.85

Channel Flow
(Channel Flow)

L (ft) =
Est. V (ft/sec)= 6

662

V (fps) =

6.00

Tt=

L/(60*V)

0.03

1.8

[Tc

25.6 min.

[Curve Number

78.00|

Table 4-3: NRCS Runoff ©

Table 4-4: Curve Numbers for Fully Developed Conditions

Fair: 50t 75 percent ground cover and not heavily grazed.

* Poor: less than 50 percent ground cover.
Fair: 50 o 75 percent ground cover.
Good: greater than 75 percent ground cover.

Source: TR-55[3]

*Poar: Iess than 50 percent ground cover or hravily grazed with no mulch

Goad: greater than 75 percent ground cover and lightly or anly occasionally grazed

*Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other combinations of conditions may be compated from the curve numbers for woads and pasture

* Poor: Forest litter, small lrees and brush are destroyed by heavy grazing or regular burning.

Falr: Woods are grazed but not burned, and some forest litter covers the soll.
Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.

Average % Curve Numbers for
Cover Description e

Iimpervious Hydrologic Soil Groug - .
rr—— oy ] Aveat alslclo Zone Curve Numbers for Hydrologic Soil Group
Furlly developed el aoeas fvegetation estabished) A B [ D
Open space [lawns, parks, golf courses, cemeteries. etc) = =
Poar conaition (grass cover S0%) [ 7 [ [ = R-1/R-1A Single family 61 75 83 87
Fair condition (grass cover 50% to 75%) 49 69 79 84 R-2/R-2A Single and twa famil
Good condition [grass cover 75%) 3 | &1 | 74 | &0 / & Y 77 85 90 92
Impervious areas: R-3/R-3L Multi family high density 77 89 92 94
Paved parking lots, roofs, driveways, etc. [excluding right of way) | | 58 [ aa | aa | s n n -
Serents arl rmaties R-3/R-3H Multi family low density 77 85 a0 92
Paved; curbs and storm drains [excluding right of way) a8 | a8 | a8 | a8 B-1/B-1A Convent & mobile homes 61 75 a3 a7
Paved, open ditches (including right of way) E3 B9 92 93
Gravel (including right of way) 76 | 85 | 89 | 61 TH/TH-A Townhouse 77 29 92 92
Dirt lincluding right of way) nlalals ZH/ZH-A Zero lot line homes 68 79 87 90
Developing urbon oreas
Newly graded areas (pervious areas only, no vegetation) | [77 [ 86 J o1 [ oa C-1/C1A Neighborhood business 83 29 92 93
Agricultural lands -

oo =T == C-2/C-1B General Business 77 86 93 94
Grassland, or range-continuous forage for grazing’ Fair ;: :3 :: :; C-3 Commercial 39 a2 a4 as
Men;u;-cﬂnnnuaus grass, protected from grazing and generally aw | ea | n . C-4/C-4A Resort Commercial/PUD
IO or han - - - -

- oo w ol 5 (must use compaosite values)

Brush—brush weed grass mixture with brush the major element® | Fair ;; :; ;g z; M-1/M1A Light industry 68 79 87 90

Poor w7 | 73 | &2 | &% M-2/M-2A Heavy industry 89 92 Q4 95
Woods—grass combination (orchard or tree larm).* Fair 43 65 76 E2

Good 32 | sa |7 | ™ Source: TR-55 [3]

Poor 45 66 7 E3
Woods* Fair 36 60 73 9

Good 30 55 70 77
Farmsteads— buildings, lanes, driveways and surrounding lots 59 74 82 BG
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Watershed -
Time of Concentration

Proposed

ULTB
ULT B

58.58 Acres

Flow Contributing to Basin B

Description (To be Analyzed in Future Development)
hrs  min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs%*
n= 0.24
S (%) = 1.00
P2= 3.34 Tt= 0.31 18.4
Shallow Flow L (ft) = 63 Tt= (L)/(60*16.1345*S"(0.5))
(Unpaved) S (%) = 1 Tt=
Tt= 0.65
Channel Flow L (ft) = 3502
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt= L/(60*V)
Tt= 0.16 9.7

|Tc

28.8 min.

[Curve Number

87.00|

Table 4-4: Curve Mumbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 29 g2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Neighborhood business 83 89 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 89 a2 94 95
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)

M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 92 94 95

Source: TR-55 [3]
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Watershed -
Time of Concentration
Description

P1LA
P1LA
Temporary Area Inlet A7 Sizing

Proposed

154.65 Acres

hrs

Sheet Flow

L (ft) =
n=

S (%) =

100

0.24
0.30

Tt=

.007(n*L)*%/P, *°xs%4

Po=

3.34 Tt= 0.33

20.0

Shallow Flow

L (ft) =

476

Tt=|(L)/(60%16.1345*S(0.5))

(Unpaved)

S (%) =

0.63 Tt=

Tt=

6.19

Channel Flow

L (ft) =

4536

(Channel Flow)

Est. V (ft/sec)=

6 V (fps) = 6.00

Tt=| L/(60*V)

Tt= 0.21

12.6

|Tc

38.8

min.

[Curve Number

86.40|

able 4-3: NRCS Runaff Clrve

Composite Curve Number

Cover Description Average * Curve uy-;:::::p

Cover Type and Hydrologic Condition | Areat | aJeJcleo

Fully \ped urban areas (veg heeel

Opén space (lawns, parks, golf courses, cemeteries, eec.):

Poor condition (grass cover S0%) GE 79 | BB | B9

Fair condition (grass cover 50% to 75%) 49 | 69 | 79 | 8a

Good condition (grass cover 75%) 39 61 74 B0

Impervious areas:

Paved parking lots, roofs, driveways. etc. [excluding right of wayl | [ o8 [ o8 [ o8 [os

Streets and roads.

Paved; curbs and storm draing (excluding right of way) 98 98 28 98

Paved; open ditches (including right of way) B3 39 92 93

Gravel (Including right of way) 76 | 85 | &9 | o1

Dirt [including right of way) 72 | &z 87 | &9

Developing urbon areas

Newly graded areas [pendous areas only, no vegetation) | EAEAENE

Agricullural londs
Poor 68 ™ 86 8

Grassland, or range-continuous forage for grazing? Fair ag | 6o | 79 | Ba
Good 39 61 74 B0

Meadow continuous grass, protected from grazing and general

mowed for hay e B s menery W sE| M E
Foor ag | 67 | 77 | =3

Brush—Dbrush-weed-grass miature with brush the major element’ | Fair 35 56 70 7
Good 0 48 65 73
Poor 57 73 82 86

Wiortds—grass combination [orchard or tree farm).* Fair a3 65 76 82
Good 12 58 72 el
Poor a5 (23 ” a3

Wwoods® Fair 3 | o | 73 | 78
Good 30 55 70 77

Farmsteacs— bulldings, lanes, driveways and surrounding lots 59 | 74 | &2 | 86

 poor: less than 50 percent ground cover or heavily grazed with no mulch

Fair: 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed.

* por: bess than S0 percent groand cover.

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent grownd cover,

! Curve numbers shown were compasted for areas with 50 percent woods and 50 percent grass (pasture) cover,

Other combinations of conditions may be computed from the curve numbers for woods and pasture.

* Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning,

Fair: Woods are grazed but not burned, and some forest litter covers the soil.

Good: Woods are protected from grazing, and litter and brush adequately cover the soll.

Source: TR-55 [3]

Drainage Area Area Curve Number
P1 Al 7.32 78.00
P1 A2 102.30 87.00

Curve Number = 86.40
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O A ] e

HORIZONTAL SCALE: 1:100

DRAINAGE SUB-AREA P1 A1

I,Il.l 290 S. CASTELL AVE., STE. 100
&, HMT NEW BRAUNFELS, TX 78130
/' TBPE FIRM F-10961

TBPLS FIRM 10153600




Proposed
Watershed - P1 A1l 7.32 Acres
Time of Concentration P1 A1
Description Temporary Swale Sizing

hrs  min.
100 Tt=  .007(n*L)*®/P, *°xs*
0.24

Sheet Flow L (ft)
n

S (%) 0.50

P2

3.34 Tt= 0.33 20.0

Shallow Flow L (o) 807 Tt= (L)/(60*16.1345*S7(0.5))

(Unpaved) S (%) 0.95 Tt=

Tt= 8.55

Channel Flow L (ft) = 269
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00

Tt=| L/(60*V)

Tt= 0.01 0.7

[Tc 29.3 min.

[Curve Number 78.00|

Tabde 4-3: NRCS Runofi © b d A, ards
Average % Curve Numbers for
Cawer Description Impr‘rﬁlm£ Hydrologic 50il Grous
Cover Type and i¢ Condition | Aweat ales |c|o
Furlly el ereliint enes fueg, e ]
Open space (lawns, parks, golf courses, cemeteries, etc):
Poor conditkon (grass cover S0%) EAEEERED
Fair condition (grass cover 50% to 75%) 45 | 69 | 79 | 84
Good condition [grass cover 75%) 3% | 61 | 74 | B0
IMpervious areas:
Paved parking Iots, roofs, driveways, etc. [eecluding right of way) | | 58 [ aa | aa | s
Streets and roads:
Paved; curbs and storm drains (cecluding right of way] 58 | aa | 98 | a8
Paved; open dilches lincluding right of way) B3 | 89 | 92 | o3
Grawel {including right of way) 76 | &5 | #a | a1
Dirt [including right of wavy) 72 | 82 | 87 | &9
Developing urbon areas
Newly graded areas ([pervious areas only, no vegetation) | [ 77 [ 86 [ o1 | oa
“Agricultural lands
Poor 68 | 79 | 86 | 89
Grassland, or range-continuous forage for grazing’ Falr 4 | 6o | 73 | 4
Gowd 39 | 61| 74 | B0
Mesdow-continuous grass, protected from grazing and generally aw | ea | n .
mowesd Tor hay
Poor 4B | 67 | 77 | 83
Brush—hrush weed grass mixture with brush the major clement® | Fair 35 | ss |7 |77
Gowd 30 |48 |65 [ 73
Poor 57 | 73 | A2 | 86
Woods—grass combination {archard or tree farm).* Fair 43 | 85 | 76 | 82
Good 32 |sa ||
Poor 45 | &6 | 77 | &3
woods® Fair 36 |60 | 73 | 79
Good 30 |55 | 0 | 77
Farmsteads—buildings, lanes, driveways and surrounding lots s | 7a | 82 | 86

*Poor: Iess than 50 percent ground cover or heavily grazed with no mulch
Fair: 50 to 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only accasianally grazed

* Poor: less than 50 percent ground cover.

Fair: 50 to 75 percent ground cover.

Good: greater than 75 percent ground cover.

*Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.
Other combinations of conditions may be computed from the curve numbers for woads and pasture

* Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning.

Falr: Woods are grazed but not burned, and some forest litter covers the soll.

Good: Woods are protected from grazing, and litter and brush adeguately cover the soil.

Source: TR-55[3]
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Watershed -
Time of Concentration

Proposed

P1 A2
P1 A2

102.30 Acres

Flow Rate Comparison of Ultimate Conditions vs
Intermediate Phase 1 Conditions to ensure most

Description Conservative Calculations is Analyzed
» hrs | min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)*®/P, *°xs%*
n= 0.24
S (%) = 1.40
P2= 3.34 Tt= 0.27 16.1
Shallow Flow L (ft) = 50 Tt=|(L)/(60*16.1345*S"(0.5))
(Unpaved) S (%) = 2.2 Tt=
Tt= 0.35
Channel Flow L (ft) = 5000
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt= L/(60*V)
Tt= 0.23 13.9

[Tc 30.3 min.
[Curve Number 87.00|
Table 4-4: Curve Mumbers for Fully Developed Conditions
Yona Curve Numbers for Hydrologic Soil Group
A B C D

R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 83 89 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 92 94 95

Source: TR-55 [3]
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Proposed

Watershed - P1 A3 10.47 Acres
Time of Concentration P1 A3
Description
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
= 0.24
S (%) = 0.50
P2= 3.34 Tt= 0.33 20.0
Shallow Flow L (ft) = 1967 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 1.76 Tt=
Tt= 15.32
Channel Flow L (ft) = 0
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.00 0.0

[Tc

35.3 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Proposed

Watershed - P1 A4 34.56 Acres
Time of Concentration P1 A4
Description
» hrs min.
Sheet Flow L (ft) = 100 Tt=  .007(n*L)%%/P, %°xs"*
= 0.24
S (%) = 1.70
P2= 3.34 Tt= 0.25 14.9
Shallow Flow L (ft) = 1300 Tt=(L)/(60*16.1345*S/(0.5))
(Unpaved) S (%) = 2.3 Tt=
Tt= 8.85
Channel Flow L (ft) = 662
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=|L/(60*V)
Tt= 0.03 1.8

[Tc

25.6 min.

[Curve Number

87.00|

Table 4-4: Curve Numbers for Fully Developed Conditions

Curve Numbers for Hydrologic Soil Group

Zone

A B C D
R-1/R-14A Single family 61 75 a3 a7
R-2/R-2A Single and two family 77 85 90 92
R-3/R-3L Multi family high density 77 80 q2 94
R-3/R-3H Multi family low density 77 85 a0 92
B-1/B-1A Convent & mobile homes 61 75 a3 a7
TH/TH-A Townhouse 77 89 92 92
ZH/ZH-A Zero lot line homes 68 79 a7 a0
C-1/C1A Meighborhood business 23 29 92 93
C-2/C-1B General Business 77 26 93 94
C-3 Commercial 29 Q2 94 a5
C-4/C-4a Resort Commercial/PUD ) ) ) i
(must use composite values)
M-1/M1A Light industry 68 79 a7 90
M-2/M-2A Heavy industry 89 a2 94 95
Source: TR-55 [3]
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Watershed -
Time of Concentration

Description

Proposed
P1B 90.39 Acres
P1B
Flow Rate Comparison of Ultimate Conditions vs
Intermediate Phase 1 Conditions to ensure most
Conservative Calculations is Analyzed

Sheet Flow

» hrs | min.
100 Tt=  .007(n*L)*®/P, *°xs%*

L (ft)

n 0.24

S (%) 0.70

P2

3.34 Tt= 0.33 20.0

Shallow Flow

L (ft) 2536 Tt= (L)/(60*16.1345*S~(0.5))

(Unpaved)

S (%) 0.4 Tt=

Tt= 41.42

Channel Flow

"
ov

L (ft)

(Channel Flow)

Est. V (ft/sec)= 6 V (fps) = 6.00

Tt= L/(60*V)

Tt= 0.00 0.0

|Tc

61.4 min.

[Curve Number

78.00|

Table 4-3: NRCS Runoff Curve Numbers for Urban Areas and Agricultural Lands

Cover Description Averag_e% Curve N_umh‘erslm
Impervious Hydrologic Soil Group

Cover Type and Hydrologic Condition Area® AlsJc]o

Fully developed urban areas (vegetation

Open space (lawns, parks, golf courses, cemeteries, etc.):

Poor condition (grass cover 50%) 68 79 86 89

Fair condition (grass cover 50% to 75%) 49 | 69 | 79 | 84

Good condition (grass cover 75%) 39 | 61 | 74 | 80

Impervious areas:

paved parking ots, roofs, driveways, etc. (excluding right of way) | [ 98 [ 98 [ o8 ss

Streets and roads:

Paved; curbs and starm drains (excluding right of way) 98 | 98 | 98 | 98

Paved; open ditches (including right of way) 83 89 92 93

Gravel (including right of way) 76 | 85 | 89 | o1

Dirt (including right of way) 72 | 82 | 87 | 89

Developing urbart areas

Newly graded areas (pervious areas only, no | [77 86 [ o1 ]oa

Agricultural lands
Poor 68 79 86 89

Grassland, or range-continuous forage for grazing® Fair 49 | 69 | 79 | 84
Good 39 61 74 80

Meadow-continuous grass, protected from grazing and generally

mowed for hay e prosne ot ! jofssjm]m
Paor 48 | 67 | 77 | 83

Brush—brush-weed-grass mixture with brush the major element® | Fair 35 56 70 77
Good 30 48 65 73
Paor 57 | 73 | 82 | 86

Woods—grass combination {orchard or tree farm).* Fair 43 65 76 82
Good 32 58 72 79
Poor as |66 | 77 | 83

Woods® Fair 36 |60 [ 73| 79
Good 30 55 70 77

Farmsteads—buildings, lanes, driveways and surrounding lots 59 74 82 86

TPoor: less than 50 percent ground cover or heavily grazed with no mulch.

Fair: 50 ta 75 percent ground cover and not heavily grazed.

Good: greater than 75 percent ground cover and lightly or only occasionally grazed

2poor: less than 50 percent ground cover.

Fair: 50 ta 75 percent ground cover.

Good: greater than 75 percent ground cover.

2 Curve numbers shown were computed for areas with 50 percent woods and 50 percent grass (pasture) cover.

Other combinations of conditions may be computed from the curve numbers for woods and pasture

# Poor: Forest litter, small trees and brush are destroyed by heavy grazing or regular burning.

Fair: Woods are grazed but not burned, and some forest litter covers the sail

Good: Woods are protected from grazing, and litter and brush adequately cover the soil

Source: TR-55 [3]
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0.5 inches

WQV (cuft) = ches %(IC Area Post Construction - IC Area Pre Constrution)({sq. ft)
L
foot
[ V=WQV 1.2
Required TSS Removed for Site Parkside Development Water Quality
Acre Sq. FT. Volume Required To Be Treated 301825.062
Total Site Acreage = 197.97 8623573
Total Site Proposed Impervious Cover = 138.58 6036501 Treatment Outfall Volume Treated
Total Site Existing Impervious Cover= 0.00 0 Basin A1 166577.796
Basin A2 49000.644
waQv= 251520.89 cuft Basin A3 89295.822
V= 301825.06 cuft Total Treated 304874.26,
Total Number of Outfall 3 Development Removing Required TSS YES

Extended Batch Detention Basin Al

Acre Sq. FT.
Total Contributing area = 109.26 4759366
Total Proposed Impervious Cover = 76.48 3331556
Total Existing Impervious Cover = 0 0
waQy = 138814.8 cuft
V= 166577.8 cuft

Extended Batch Detention Basin A2

Acre Sq. FT.
Total Contributing area = 32.14 1400018
Total Proposed Impervious Cover = 22.50 980012.9
Total Existing Impervious Cover = 0 0
waQy = 40833.87 cuft
V= 49000.64 cuft

Extended Batch Detention Basin B

Acre Sq. FT.
Total Contributing area = 58.57 2551309
Total Proposed Impervious Cover = 41.00 1785916
Total Existing Impervious Cover = 0 0
waQy = 74413.19 cuft

V= 89295.82 cuft
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Cross Section for BASIN A1 EMERGENCY WEIR

Project Description

Solve For Crest Length

Input Data

Discharge 189.09 ft¥/s
Headwater Elevation 608.00 ft
Crest Elevation 607.00 ft
Tailwater Elevation 0.00 1t
Weir Coefficient 3.33 US
Crest Length 56.78 ft
Number Of Contractions 0

Cross Section Image

I ] 1.00ft
| |

a6 .76 it
| |

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:24:08 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for BASIN A1 EMERGENCY WEIR

Project Description

Solve For

Input Data

Discharge
Headwater Elevation
Crest Elevation
Tailwater Elevation
Weir Coefficient

Number Of Contractions

Results

Crest Length

Headwater Height Above Crest
Tailwater Height Above Crest
Flow Area

Velocity

Wetted Perimeter

Top Width

Crest Length

189.09
608.00
607.00
0.00
3.33

56.78
1.00
-607.00
56.78
3.33
58.78
56.78

ft¥/s
ft

ft

ft
us

ft
ft
ft
ft?
ft/s
ft
ft

6/10/2020 11:24:52 AM

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

1 of

1



Extended Detention Basin A1 Draw Down Time

100 YR Storm Event 25 YR Storm Event 10YR Storm Event 2 YR Storm Event
Time(hr)  Q(cfs) Q(cfs) Q(cfs) Q(cfs)
0.00 0.00 Time to Drain = 23.03 0.00 Time to Drain = 20.07 0.00 Time to Drain = 19.07 0.00 Time to Drain = 16.73
8.90 1.16 0.00 0.00 0.00
8.93 1.40 0.00 0.00 0.00
8.97 1.65 0.00 0.00 0.00
9.00 1.90 0.00 0.00 0.00
9.03 2.17 0.00 0.00 0.00
9.07 2.47 0.00 0.00 0.00
9.10 2.77 0.00 0.00 0.00
9.13 3.08 0.00 0.00 0.00
9.17 3.41 0.00 0.00 0.00
9.20 3.76 0.00 0.00 0.00
9.23 4.11 0.00 0.00 0.00
9.27 4.47 0.00 0.00 0.00
9.30 4.85 0.00 0.00 0.00
9.33 5.24 0.00 0.00 0.00
9.37 5.63 0.00 0.00 0.00
9.40 6.05 0.00 0.00 0.00
9.43 6.48 0.00 0.00 0.00
9.47 6.91 0.00 0.00 0.00
9.50 7.34 0.00 0.00 0.00
9.53 7.80 0.00 0.00 0.00
9.57 8.27 0.00 0.00 0.00
9.60 8.73 0.00 0.00 0.00
9.63 9.22 0.00 0.00 0.00
9.67 9.71 0.00 0.00 0.00
9.70 10.21 0.00 0.00 0.00
9.73 10.71 0.00 0.00 0.00
9.77 11.23 0.00 0.00 0.00
9.80 11.76 0.00 0.00 0.00
9.83 12.28 0.00 0.00 0.00
9.87 12.83 0.00 0.00 0.00
9.90 13.38 0.00 0.00 0.00
9.93 13.92 0.00 0.00 0.00
9.97 14.47 0.00 0.00 0.00
10.00 15.02 0.00 0.00 0.00
10.03 15.56 0.00 0.00 0.00
10.07 16.11 0.00 0.00 0.00
10.10 16.69 0.00 0.00 0.00
10.13 17.29 0.00 0.00 0.00
10.17 17.88 0.00 0.00 0.00
10.20 18.47 0.00 0.00 0.00
10.23 19.06 0.00 0.00 0.00
10.27 19.65 0.00 0.00 0.00
10.30 20.25 0.00 0.00 0.00
10.33 20.86 0.05 0.00 0.00
10.37 21.50 0.16 0.00 0.00
10.40 22.14 0.27 0.00 0.00
10.43 22.78 0.38 0.00 0.00
10.47 23.41 0.57 0.00 0.00
10.50 24.06 0.77 0.00 0.00
10.53 24.70 0.98 0.00 0.00
10.57 25.36 1.21 0.00 0.00
10.60 26.05 1.49 0.00 0.00
10.63 26.74 1.76 0.00 0.00
10.67 27.44 2.04 0.00 0.00
10.70 28.13 2.37 0.00 0.00
10.73 28.83 2.70 0.00 0.00
10.77 29.54 3.04 0.00 0.00
10.80 30.27 3.41 0.00 0.00
10.83 31.02 3.79 0.00 0.00
10.87 31.78 418 0.00 0.00
10.90 32.53 4.59 0.00 0.00
10.93 33.30 5.02 0.00 0.00
10.97 34.07 5.46 0.00 0.00
11.00 34.84 591 0.00 0.00
11.03 35.65 6.39 0.00 0.00
11.07 36.47 6.87 0.00 0.00
11.10 37.30 7.36 0.00 0.00
11.13 38.13 7.88 0.00 0.00
11.17 38.97 8.40 0.00 0.00
11.20 39.82 8.93 0.00 0.00
11.23 40.69 9.50 0.00 0.00
11.27 41.60 10.07 0.00 0.00
11.30 42.52 10.65 0.00 0.00
11.33 43.46 11.26 0.00 0.00
11.37 44.41 11.88 0.02 0.00
11.40 45.39 12.51 0.14 0.00
11.43 46.40 13.18 0.26 0.00

11.47 47.46 13.85 0.39 0.00



11.50
11.53
11.57
11.60
11.63
11.67
11.70
11.73
11.77
11.80
11.83
11.87
11.90
11.93
11.97
12.00
12.03
12.07
12.10
12.13
12.17
12.20
12.23
12.27
12.30
12.33
12.37
12.40
12.43
12.47
12.50
12.53
12.57
12.60
12.63
12.67
12.70
12.73
12.77
12.80
12.83
12.87
12.90
12.93
12.97
13.00
13.03
13.07
13.10
13.13
13.17
13.20
13.23
13.27
13.30
13.33
13.37
13.40
13.43
13.47
13.50
13.53
13.57
13.60
13.63
13.67
13.70
13.73
13.77
13.80
13.83
13.87
13.90
13.93
13.97
14.00
14.03
14.07
14.10
14.13
14.17
14.20

48.55

49.67

50.83

52.03

53.33

54.70

56.15

57.71

59.45

61.35

63.43

65.65

68.07

70.76

73.88

77.43

81.62

86.48

92.08

98.49
105.72
113.78
122.67
132.39
142.55
152.93
163.90
175.33
186.99
198.68
210.29
221.72
232.72
24311
253.06
262.52
271.41
279.70
287.38
294.37
300.67
306.31
311.22
315.48
319.06
321.97
324.25
32591
326.96
327.41
327.30
326.63
325.44
323.73
321.56
318.94
315.89
312.43
308.63
304.47
300.00
295.27
290.27
285.08
279.68
274.16
268.51
262.82
257.11
251.45
245.87
240.37
234.99
229.71
224.42
219.22
214.22
209.33
204.62
200.03
195.63
191.33

14.54
15.23
15.95
16.71
17.53
18.37
19.25
20.18
21.21
22.33
23.54
24.84
26.33
27.97
29.78
31.91
34.32
37.14
40.34
44.05
48.21
52.84
57.97
63.63
69.32
75.40
81.85
88.60
95.54
102.56
109.60
116.57
123.42
130.10
136.61
142.49
147.96
153.15
158.02
162.55
166.73
170.55
174.00
177.09
179.81
182.16
184.18
185.84
187.15
188.12
188.76
189.08
189.09
188.80
188.23
187.37
186.25
184.88
183.28
181.45
179.44
177.24
174.86
172.32
169.67
166.89
164.01
161.10
158.14
155.16
152.23
149.30
146.40
143.57
140.77
138.00
135.11
132.28
129.51
126.86
124.26
121.73

0.62
0.86
111
1.44
1.78
2.15
2.58
3.03
3.55
4.12
4.76
5.47
6.27
7.16
8.21
9.39
10.77
12.38
14.26
16.32
18.77
21.48
24.52
27.93
31.65
35.70
40.05
44.68
49.49
54.42
59.40
64.38
68.98
73.51
77.92
82.25
86.41
90.40
94.21
97.79
101.17
104.31
107.20
109.87
112.27
114.43
116.36
118.04
119.48
120.67
121.63
122.37
122.88
123.18
123.26
123.14
122.82
122.32
121.64
120.80
119.81
118.67
117.39
115.99
114.47
112.88
111.21
109.47
107.68
105.88
104.09
102.30
100.50
98.72
96.99
95.28
93.58
91.91
90.29
88.71
87.16
85.63

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
0.18
0.71
1.51
251
3.66
4.92
6.28
7.72
9.20
10.72
12.27
13.82
15.30
16.76
18.23
19.63
20.99
22.33
23.59
24.77
25.92
27.01
28.02
28.94
29.79
30.59
3131
31.96
32.52
33.01
33.42
33.76
34.03
34.24
34.38
34.47
34.49
34.47
34.39
34.28
34.13
33.96
33.76
33.55
3331
33.07
32.81
32.55
32.27
32.00
3171
31.43
31.14
30.86



14.23
14.27
14.30
14.33
14.37
14.40
14.43
14.47
14.50
14.53
14.57
14.60
14.63
14.67
14.70
14.73
14.77
14.80
14.83
14.87
14.90
14.93
14.97
15.00
15.03
15.07
15.10
15.13
15.17
15.20
15.23
15.27
15.30
15.33
15.37
15.40
15.43
15.47
15.50
15.53
15.57
15.60
15.63
15.67
15.70
15.73
15.77
15.80
15.83
15.87
15.90
15.93
15.97
16.00
16.03
16.07
16.10
16.13
16.17
16.20
16.23
16.27
16.30
16.33
16.37
16.40
16.43
16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
16.77
16.80
16.83
16.87
16.90
16.93

187.21
183.20
179.33
175.59
171.96
168.46
165.06
161.78
158.60
155.51
152.54
149.66
146.84
144.15
141.52
138.96
136.36
133.77
131.26
128.84
126.51
124.24
122.03
119.91
117.86
115.85
113.90
112.03
110.20
108.42
106.68
105.02
103.39
101.81
100.25
98.74
97.29
95.87
94.48
93.12
91.79
90.51
89.26
88.04
86.84
85.66
84.50
83.39
82.30
81.23
80.17
79.14
78.12
77.12
76.16
75.22
74.28
73.36
72.45
71.56
70.67
69.83
68.99
68.17
67.36
66.55
65.76
64.98
64.21
63.41
62.62
61.84
61.08
60.33
59.59
58.86
58.15
57.46
56.79
56.14
55.49
54.85

119.31
116.94
114.63
112.41
110.25
108.14
106.09
104.13
102.21
100.34
98.52
96.78
95.08
93.41
91.79
90.24
88.73
87.25
85.80
84.39
83.04
81.73
80.44
79.18
77.94
76.75
75.60
74.48
73.37
72.29
71.23
70.21
69.22
68.25
67.30
66.37
65.45
64.55
63.64
62.73
61.83
60.96
60.10
59.25
58.43
57.63
56.86
56.10
55.36
54.63
53.92
53.21
52.52
51.83
51.18
50.54
49.91
49.29
48.68
48.07
47.48
46.89
46.31
45.75
45.21
44.67
44.14
43.62
43.11
42.60
42.10
41.61
41.12
40.64
40.18
39.73
39.29
38.86
38.43
38.00
37.59
37.18

84.14
82.71
81.31
79.93
78.58
77.26
76.00
74.76
73.55
72.35
71.19
70.07
68.98
67.91
66.87
65.84
64.83
63.83
62.81
61.82
60.84
59.89
58.95
58.04
57.17
56.33
55.50
54.69
53.89
53.11
52.35
51.60
50.89
50.20
49.51
48.84
48.19
47.54
46.90
46.28
45.68
45.10
44.53
43.97
43.42
42.87
42.34
41.81
41.29
40.78
40.28
39.80
39.34
38.87
38.42
37.96
37.52
37.08
36.64
36.21
35.79
35.37
34.96
34.57
34.18
33.80
33.42
33.05
32.68
32.32
31.96
31.61
31.26
30.91
30.57
30.23
29.90
29.59
29.28
28.98
28.68
28.38

30.57
30.28
29.99
29.71
29.44
29.17
28.90
28.63
28.36
28.09
27.83
27.56
27.30
27.04
26.78
26.53
26.27
26.02
25.77
25.52
25.28
25.03
2481
24.58
24.36
24.14
23.92
23.70
23.49
23.27
23.06
22.85
22.64
22.44
22.23
22.03
21.83
21.63
21.43
21.23
21.04
20.85
20.66
20.47
20.29
20.12
19.95
19.78
19.60
19.44
19.27
19.10
18.93
18.77
18.60
18.44
18.28
18.12
17.96
17.80
17.64
17.48
17.32
17.17
17.01
16.86
16.70
16.55
16.40
16.25
16.11
15.98
15.84
15.71
15.58
15.44
15.31
15.18
15.05
14.93
14.80
14.67



16.97
17.00
17.03
17.07
17.10
17.13
17.17
17.20
17.23
17.27
17.30
17.33
17.37
17.40
17.43
17.47
17.50
17.53
17.57
17.60
17.63
17.67
17.70
17.73
17.77
17.80
17.83
17.87
17.90
17.93
17.97
18.00
18.03
18.07
18.10
18.13
18.17
18.20
18.23
18.27
18.30
18.33
18.37
18.40
18.43
18.47
18.50
18.53
18.57
18.60
18.63
18.67
18.70
18.73
18.77
18.80
18.83
18.87
18.90
18.93
18.97
19.00
19.03
19.07
19.10
19.13
19.17
19.20
19.23
19.27
19.30
19.33
19.37
19.40
19.43
19.47
19.50
19.53
19.57
19.60
19.63
19.67

54.23
53.61
53.00
52.40
51.82
51.26
50.71
50.17
49.64
49.12
48.60
48.09
47.59
47.10
46.61
46.13
45.67
45.23
44.79
44.35
43.92
43.50
43.08
42.67
42.26
41.86
41.46
41.07
40.68
40.30
39.94
39.58
39.23
38.88
38.53
38.18
37.84
37.50
37.17
36.84
36.51
36.18
35.86
35.54
35.23
34.92
34.63
34.34
34.05
33.77
33.49
33.21
32.94
32.67
32.40
32.14
31.88
31.63
31.37
31.13
30.88
30.64
30.40
30.17
29.93
29.71
29.50
29.29
29.09
28.88
28.68
28.48
28.29
28.10
27.91
27.72
27.54
27.35
27.18
27.00
26.83
26.66

36.77
36.37
35.98
35.59
35.21
34.84
34.48
3413
33.79
33.45
33.11
32.78
32.46
3213
31.82
31.50
31.19
30.89
30.59
30.29
29.99
29.71
29.44
29.17
28.91
28.64
28.38
28.13
27.87
27.62
27.37
27.12
26.88
26.64
26.40
26.16
25.93
25.69
25.46
25.24
25.01
24.80
24.59
24.39
24.18
23.98
23.78
23.58
23.38
23.19
23.00
22.81
22.62
22.43
22.25
22.07
21.89
21.72
21.54
21.37
21.20
21.03
20.87
20.70
20.54
20.39
20.25
20.10
19.96
19.82
19.68
19.55
19.41
19.28
19.15
19.02
18.89
18.77
18.64
18.52
18.40
18.28

28.09
27.80
27.52
27.23
26.96
26.68
26.41
26.14
25.88
25.62
25.36
25.11
24.87
24.64
24.41
24.18
23.95
23.73
23.51
23.30
23.08
22.87
22.66
22.45
22.25
22.04
21.84
21.65
21.45
21.25
21.06
20.87
20.68
20.50
20.32
20.15
19.98
19.81
19.65
19.48
19.32
19.15
18.99
18.83
18.68
18.52
18.36
18.21
18.06
17.91
17.76
17.61
17.47
17.32
17.18
17.04
16.90
16.77
16.63
16.50
16.37
16.24
16.12
16.00
15.89
15.77
15.66
15.55
15.44
15.33
15.22
15.12
15.01
14.91
14.81
14.71
14.61
14.51
14.41
14.32
14.22
14.13

14.55
14.42
14.30
14.18
14.06
13.94
13.82
13.70
13.59
13.47
13.36
13.24
13.13
13.02
12.91
12.80
12.69
12.59
12.48
12.38
12.27
12.18
12.08
11.98
11.88
11.79
11.69
11.60
11.51
11.42
11.32
11.23
11.14
11.05
10.96
10.87
10.79
10.70
10.61
10.53
10.45
10.37
10.29
10.21
10.13
10.06
9.98
9.90
9.83
9.75
9.68
9.61
9.53
9.46
9.39
9.32
9.25
9.18
9.11
9.04
8.98
891
8.84
8.78
8.72
8.66
8.60
8.55
8.49
8.43
8.37
8.32
8.26
8.21
8.15
8.10
8.05
8.00
7.94
7.89
7.84
7.79



19.70
19.73
19.77
19.80
19.83
19.87
19.90
19.93
19.97
20.00
20.03
20.07
20.10
20.13
20.17
20.20
20.23
20.27
20.30
20.33
20.37
20.40
20.43
20.47
20.50
20.53
20.57
20.60
20.63
20.67
20.70
20.73
20.77
20.80
20.83
20.87
20.90
20.93
20.97
21.00
21.03
21.07
21.10
21.13
21.17
21.20
21.23
21.27
21.30
21.33
21.37
21.40
21.43
21.47
21.50
21.53
21.57
21.60
21.63
21.67
21.70
21.73
21.77
21.80
21.83
21.87
21.90
21.93
21.97
22.00
22.03
22.07
22.10
22.13
22.17
22.20
22.23
22.27
22.30
22.33
22.37
22.40

26.49
26.32
26.16
26.00
25.84
25.68
25.52
25.37
25.22
25.07
24.93
24.79
24.66
24.53
24.39
24.26
24.13
24,01
23.88
23.76
23.63
2351
23.39
23.27
23.15
23.03
22.92
22.80
22.69
22.57
22.46
22.35
22.24
2213
22.02
2191
21.81
21.70
21.60
21.49
21.39
21.29
21.19
21.08
20.98
20.89
20.79
20.69
20.59
20.49
20.40
20.32
20.23
20.14
20.05
19.96
19.88
19.79
19.71
19.62
19.53
19.45
19.37
19.28
19.20
19.11
19.03
18.95
18.87
18.78
18.70
18.62
18.55
18.48
18.40
18.34
18.27
18.21
18.15
18.09
18.03
17.98

18.16
18.05
17.93
17.82
17.71
17.60
17.49
17.38
17.27
17.17
17.07
16.96
16.86
16.76
16.66
16.57
16.47
16.37
16.28
16.19
16.11
16.02
15.94
15.86
15.78
15.69
15.61
15.53
15.46
15.38
15.30
15.22
15.15
15.07
15.00
14.92
14.85
14.77
14.70
14.63
14.56
14.49
14.42
14.35
14.28
14.21
14.14
14.07
14.00
13.94
13.87
13.80
13.74
13.67
13.61
13.54
13.48
13.42
13.35
13.29
13.23
13.17
13.10
13.04
12.98
12.92
12.86
12.80
12.74
12.68
12.62
12.57
12.51
12.46
12.40
12.35
12.31
12.26
12.22
12.17
12.13
12.09

14.04
13.95
13.86
13.77
13.68
13.59
13.51
13.42
13.34
13.26
13.18
13.09
13.01
12.94
12.86
12.78
12.71
12.63
12.56
12.48
12.41
12.34
12.27
12.20
12.14
12.07
12.00
11.94
11.87
11.81
11.75
11.68
11.62
11.56
11.50
11.44
11.38
11.32
11.26
11.20
11.14
11.09
11.03
10.97
10.92
10.86
10.81
10.75
10.70
10.64
10.59
10.54
10.49
10.44
10.39
10.34
10.29
10.24
10.19
10.15
10.10
10.05
10.00

9.96

9.91

9.87

9.82

9.77

9.73

9.68

9.64

9.59

9.55

9.51

9.47

9.43

9.39

9.36

9.32

9.29

9.25

9.22

7.74
7.69
7.64
7.60
7.55
7.50
7.46
7.41
7.37
7.32
7.28
7.23
7.19
7.15
7.11
7.07
7.03
6.99
6.96
6.92
6.88
6.84
6.81
6.77
6.73
6.70
6.66
6.63
6.59
6.55
6.52
6.49
6.45
6.42
6.38
6.35
6.32
6.29
6.25
6.22
6.19
6.16
6.13
6.09
6.06
6.03
6.00
5.97
5.94
591
5.88
5.85
5.82
5.79
5.76
5.74
5.71
5.68
5.66
5.63
5.61
5.58
5.55
5.53
5.50
5.48
5.45
5.43
5.40
5.38
5.36
5.33
531
5.29
5.26
5.24
5.22
5.20
5.18
5.16
5.14
5.12



2243
22.47
22.50
22.53
22.57
22.60
22.63
22.67
22.70
22.73
22.77
22.80
22.83
22.87
22.90
22.93
22.97
23.00
23.03
23.07
23.10
23.13
23.17
23.20
23.23
23.27
23.30
23.33
23.37
23.40
23.43
23.47
23.50
23.53
23.57
23.60
23.63
23.67
23.70
23.73
23.77
23.80
23.83
23.87
23.90
23.93
23.97
24.00
24.03
24.07
24.10
24.13
24.17
24.20
24.23
24.27
24.30
24.33
24.37
24.40
24.43
24.47
24.50
24.53
24.57
24.60
24.63
24.67
24.70
24.73
24.77
24.80
24.83
24.87
24.90
24.93
24.97
25.00
25.03
25.07
25.10
25.13

17.93
17.87
17.82
17.77
17.72
17.67
17.61
17.56
17.51
17.46
17.40
17.35
17.30
17.25
17.19
17.14
17.09
17.03
16.98
16.92
16.87
16.82
16.76
16.71
16.65
16.60
16.54
16.48
16.43
16.37
16.31
16.26
16.20
16.15
16.10
16.04
15.99
15.93
15.88
15.82
15.77
15.71
15.65
15.60
15.54
15.49
15.43
15.38
15.32
15.26
15.21
15.15
15.08
15.02
14.94
14.87
14.79
14.70
14.61
14.51
14.40
14.28
14.16
14.04
13.90
13.77
13.62
13.48
13.32
13.17
13.01
12.85
12.68
12.51
12.34
12.18
12.01
11.84
11.67
11.50
11.32
11.15

12.06
12.02
11.98
11.94
11.90
11.86
11.83
11.79
11.75
11.71
11.67
11.64
11.60
11.56
11.52
11.48
11.45
11.41
11.37
11.33
11.29
11.25
11.22
11.18
11.14
11.10
11.06
11.02
10.98
10.95
10.91
10.87
10.83
10.79
10.75
10.71
10.67
10.63
10.59
10.55
10.51
10.47
10.43
10.39
10.36
10.32
10.28
10.24
10.20
10.17
10.13
10.09
10.04
10.00
9.95
9.90
9.85
9.79
9.74
9.67
9.60
9.53
9.45
9.38
9.29
9.21
9.12
9.03
8.93
8.84
8.74
8.65
8.55
8.45
8.35
8.25
8.15
8.05
7.94
7.84
7.73
7.62

9.19
9.16
9.12
9.09
9.06
9.03
9.00
8.97
8.94
8.91
8.88
8.84
8.82
8.79
8.76
8.73
8.70
8.67
8.64
8.61
8.58
8.56
8.53
8.50
8.47
8.44
8.41
8.38
8.35
8.32
8.29
8.26
8.23
8.20
8.17
8.14
8.11
8.08
8.05
8.02
7.99
7.96
7.93
7.90
7.87
7.84
7.81
7.78
7.75
7.72
7.69
7.66
7.63
7.59
7.56
7.52
7.48
7.44
7.39
7.35
7.30
7.24
7.19
7.14
7.08
7.02
6.96
6.90
6.83
6.77
6.70
6.63
6.56
6.49
6.42
6.34
6.27
6.19
6.12
6.04
5.96
5.89

5.10
5.08
5.06
5.05
5.03
5.01
4.99
4.97
4.95
4.94
4.92
4.90
4.88
4.86
4.85
4.83
4.81
4.79
4.78
4.76
474
4.72
471
4.69
467
4.65
464
4.62
4.60
4.58
457
4.55
4.53
4.51
4.50
4.48
4.46
4.44
4.43
4.41
4.39
437
436
434
433
431
4.30
4.28
427
4.25
423
422
4.20
4.18
417
4.15
413
4.11
4.09
4.06
4.04
4.01
3.99
3.96
3.93
3.90
3.87
3.84
3.81
3.78
3.75
3.71
3.68
3.65
3.61
3.58
3.54
3.50
3.47
3.43
3.39
3.36



25.17
25.20
25.23
25.27
25.30
25.33
25.37
25.40
25.43
25.47
25.50
25.53
25.57
25.60
25.63
25.67
25.70
25.73
25.77
25.80
25.83
25.87
25.90
25.93
25.97
26.00
26.03
26.07
26.10
26.13
26.17
26.20
26.23
26.27
26.30
26.33
26.37
26.40
26.43
26.47
26.50
26.53
26.57
26.60
26.63
26.67
26.70
26.73
26.77
26.80
26.83
26.87
26.90
26.93
26.97
27.00
27.03
27.07
27.10
27.13
27.17
27.20
27.23
27.27
27.30
27.33
27.37
27.40
27.43
27.47
27.50
27.53
27.57
27.60
27.63
27.67
27.70
27.73
27.77
27.80
27.83
27.87

10.98
10.80
10.63
10.46
10.29
10.13
9.97
9.80
9.64
9.48
9.32
9.16
9.01
8.85
8.71
8.57
8.43
8.29
8.16
8.03
7.90
7.77
7.64
7.52
7.39
7.27
7.16
7.05
6.95
6.84
6.74
6.64
6.54
6.44
6.34
6.24
6.15
6.06
5.9
5.87
5.79
5.70
5.62
5.54
5.47
5.39
5.32
5.24
5.17
5.10
5.03
4.96
4.89
4.82
4.75
4.68
4.62
4.56
4.49
4.43
437
431
4.26
4.20
415
4.10
4.05
4.00
3.95
3.90
3.85
3.80
3.75
3.70
3.66
3.61
3.57
3.52
3.48
3.43
3.39
3.35

7.52
7.41
7.30
7.20
7.10
7.00
6.90
6.80
6.70
6.61
6.51
6.41
6.32
6.22
6.13
6.03
5.94
5.85
5.77
5.68
5.60
5.53
5.45
5.37
5.30
5.22
5.15
5.08
5.01
4.94
4.87
4.80
4.74
4.67
4.60
4.54
4.48
4.42
4.36
430
4.25
4.19
4.14
4.09
4.04
3.99
3.93
3.89
3.84
3.79
3.74
3.69
3.65
3.60
3.56
351
3.47
3.42
3.38
334
3.29
3.25
3.21
3.17
3.13
3.10
3.06
3.03
2.99
2.96
2.93
2.90
2.86
2.83
2.80
2.77
2.74
271
2.68
2.65
2.62
2.59

5.81
5.73
5.66
5.59
5.52
5.45
5.38
531
5.23
5.16
5.09
5.02
4.96
4.89
4.82
4.75
4.69
4.62
4.56
4.49
4.43
4.37
431
4.26
4.21
4.15
4.10
4.05
4.00
3.95
3.90
3.85
3.80
3.75
3.70
3.66
3.61
3.57
3.52
3.48
343
3.39
3.35
3.30
3.26
3.22
3.18
3.14
3.10
3.07
3.04
3.00
2.97
2.94
2.90
2.87
2.84
2.81
2.78
2.75
2.71
2.68
2.65
2.63
2.60
2.57
2.54
251
2.48
2.45
243
2.40
2.37
2.35
2.32
2.30
2.27
2.24
2.22
2.20
217
2.15

3.32
3.28
3.24
3.21
3.17
3.13
3.10
3.07
3.03
3.00
2.97
2.93
2.90
2.87
2.84
2.81
2.78
2.75
271
2.68
2.65
2.63
2.60
2.57
2.54
251
2.48
2.45
243
2.40
2.37
2.35
2.32
2.30
2.27
2.24
222
2.20
217
2.15
212
2.10
2.08
2.05
2.03
2.01
1.99
1.97
1.95
1.94
1.92
1.90
1.88
1.86
1.85
1.83
1.81
1.80
1.78
1.76
1.75
1.73
1.71
1.70
1.68
1.66
1.65
1.63
1.62
1.60
1.59
1.57
1.56
1.54
1.53
151
1.50
1.49
1.47
1.46
1.44
1.43



27.90
27.93
27.97
28.00
28.03
28.07
28.10
28.13
28.17
28.20
28.23
28.27
28.30
28.33
28.37
28.40
28.43
28.47
28.50
28.53
28.57
28.60
28.63
28.67
28.70
28.73
28.77
28.80
28.83
28.87
28.90
28.93
28.97
29.00
29.03
29.07
29.10
29.13
29.17
29.20
29.23
29.27
29.30
29.33
29.37
29.40
29.43
29.47
29.50
29.53
29.57
29.60
29.63
29.67
29.70
29.73
29.77
29.80
29.83
29.87
29.90
29.93
29.97
30.00
30.03
30.07
30.10
30.13
30.17
30.20
30.23
30.27
30.30
30.33
30.37
30.40
30.43
30.47
30.50
30.53
30.57
30.60

3.30
3.26
3.22
3.18
3.14
3.10
3.07
3.04
3.00
2.97
2.94
2.90
2.87
2.84
2.81
2.78
2.74
2.71
2.68
2.65
2.62
2.60
2.57
2.54
251
2.48
2.45
2.43
2.40
2.37
2.35
2.32
2.30
2.27
2.24
2.22
2.19
2.17
2.15
2.12
2.10
2.08
2.05
2.03
2.01
1.99
197
1.95
1.94
1.92
1.90
1.88
1.86
1.85
1.83
1.81
1.80
1.78
1.76
1.75
1.73
171
1.70
1.68
1.66
1.65
1.63
1.62
1.60
1.59
157
1.56
1.54
1.53
151
1.50
1.49
1.47
1.46
1.44
143
1.42

2.56
2.53
2.50
2.48
2.45
242
2.39
237
234
232
2.29
2.26
2.24
221
2.19
2.16
214
212
2.09
2.07
2.05
2.03
2.01
1.99
197
1.95
193
191
1.90
1.88
1.86
1.84
1.83
1.81
1.79
1.77
1.76
1.74
1.73
1.71
1.69
1.68
1.66
1.65
1.63
1.61
1.60
1.58
157
1.55
154
1.53
151
1.50
1.48
1.47
1.46
1.44
1.43
141
1.40
1.39
1.38
1.36
1.35
1.34
132
131
1.30
1.29
1.28
1.26
1.25
1.24
1.23
1.22
1.20
1.19
1.18
1.17
1.16
1.15

212
2.10
2.08
2.05
2.03
2.01
1.99
1.97
1.95
1.94
1.92
1.90
1.88
1.86
1.85
1.83
1.81
1.80
1.78
1.76
1.75
1.73
1.71
1.70
1.68
1.66
1.65
1.63
1.62
1.60
1.59
1.57
1.56
1.54
1.53
151
1.50
1.49
1.47
1.46
1.45
1.43
1.42
1.40
1.39
1.38
1.37
1.35
134
1.33
131
1.30
1.29
1.28
1.27
1.25
1.24
1.23
1.22
1.21
1.20
1.19
1.17
1.16
1.15
114
1.13
1.12
111
1.10
1.09
1.08
1.08
1.07
1.06
1.05
1.05
1.04
1.03
1.02
1.02
1.01

1.42
1.40
1.39
1.38
1.37
1.35
1.34
133
131
1.30
1.29
1.28
1.27
1.25
1.24
1.23
1.22
1.21
1.20
1.19
1.17
1.16
1.15
1.14
1.13
112
111
1.10
1.09
1.08
1.08
1.07
1.06
1.05
1.05
1.04
1.03
1.02
1.02
1.01
1.00
0.99
0.99
0.98
0.97
0.96
0.96
0.95
0.94
0.94
0.93
0.92
0.92
0.91
0.90
0.90
0.89
0.88
0.88
0.87
0.87
0.86
0.85
0.85
0.84
0.83
0.83
0.82
0.82
0.81
0.80
0.80
0.79
0.79
0.78
0.78
0.77
0.76
0.76
0.75
0.75
0.74



30.63
30.67
30.70
30.73
30.77
30.80
30.83
30.87
30.90
30.93
30.97
31.00
31.03
31.07
31.10
31.13
31.17
31.20
31.23
31.27
31.30
31.33
31.37
31.40
31.43
31.47
31.50
31.53
31.57
31.60
31.63
31.67
31.70
31.73
31.77
31.80
31.83
31.87
31.90
31.93

1.40
1.39
138
1.37
135
134
133
131
1.30
1.29
1.28
1.27
1.25
1.24
123
1.22
121
1.20
1.18
117
1.16
1.15
1.14
113
112
111
1.10
1.09
1.08
1.08
1.07
1.06
1.05
1.05
1.04
1.03
1.02
1.02
1.01
1.00

1.14
1.13
112
111
1.10
1.09
1.08
1.07
1.07
1.06
1.05
1.04
1.04
1.03
1.02
1.01
1.01
1.00
0.99
0.98
0.98
0.97
0.96
0.96
0.95
0.94
0.94
0.93
0.92
0.92
0.91
0.90
0.90
0.89
0.88
0.88
0.87
0.86
0.86
0.85

1.00
0.99
0.99
0.98
0.97
0.97
0.96
0.95
0.94
0.94
0.93
0.92
0.92
0.91
0.90
0.90
0.89
0.88
0.88
0.87
0.87
0.86
0.85
0.85
0.84
0.83
0.83
0.82
0.82
0.81
0.80
0.80
0.79
0.79
0.78
0.78
0.77
0.76
0.76
0.75

0.74
0.73
0.73
0.72
0.72
0.71
0.71
0.70
0.70
0.69
0.68
0.68
0.68
0.67
0.67
0.66
0.66
0.65
0.65
0.64
0.64
0.63
0.63
0.62
0.62
0.61
0.61
0.61
0.60
0.60
0.59
0.59
0.58
0.58
0.58
0.57
0.57
0.56
0.56
0.55



Equation 10-1

Q=Co*Ao(2*g*Ho)".5

10.3.1 Orifices

For a single orifice as illustrated in Figure 10-1 (a), orifice flow can be determined using Equation 10-1.

Equation 10-1
Q = CoA,(2gH,)"®

Where:

Q = Orifice flow rate (cfs)

Ca = Discharge coefficient 0.40 — 0.60

A, = Area of orifice (ft)

Ho = Effective head on the orifice measured from the centroid of the opening (ft)
g = Gravitational acceleration = 32.2 ft/s*

Flow through multiple orifices (see Figure 10-1 (c)) can be computed by summing the flow through

individual orifices. For multiple orifices of the same size and under the influence of the same effective

head, the total flow can be determined by multiplying the discharge for a single orifice by the number of

openings.

Pipe Height (ft) =

Co=

D (ft) =

Ao (ft) =

Centorid Elevation (ft) =
H (ft)=

g =

Q (cfs) =
n=

Q=

Perforated Pipe Basin Al

15
0.5 Co= 0.5
0.25 D (ft) = 0.25
0.049063 Ao (ft) = 0.049063
0.75 Centorid Elevation (ft) = 0.625
0.75 H (ft)= 0.875
32.2 g= 32.2
0.17 Q (cfs) = 0.18
3 n= 3
0.51 Q (cfs) = 0.55

Co=

D (ft) =

Ao (ft) =

Centorid Elevation (ft) =
H (ft) =

g =

Q (cfs)=
n=

Q (cfs) =

0.5

0.25
0.0490625
0.5

1

32.2

Co=

D (ft) =

Ao (ft) =

Centorid Elevation (ft) =
H (ft) =

g =

Q (cfs) =
n=

Q (cfs) =

0.5 Hi

0.25 D~
0.0490625
0.375 o g o
1.125
322

0.21

0.63

Co = Discharge coefficient

D=Diameter of orifice
Ao= Area of orifice

n= number of holes per row

H= Head

Total Discharge (cuft per sec) = 2.28

Total Discharge (cuft per hour) = 8211.26

Table 9 - Water Quality

Storage Volume Provided (cuft) 184286
Storage Volume Required (cuft) 166578
1/2 Required Volume 83289
Water Surface Elevation 602.5
Water Quality Depth 1.5
Average Flow Rate (cfs) 2.28
Table 10 - Water Quality Perforated Pipe Summary

Water Quality Volume = 184286.00
Required Water Quality Volume = 166578.00)
1/2 of Required Water Quality Volume = 83289.00|
Volume Discharged in 12 Hours = 98535.136
Volume Remaining after 12 Hours = 85750.86
Half or more required volume retained after 12 Hours? YES

Total Time for Water Quality Volume to drain = 22.44




Parkside Subdivision Phase 1 Drainage Report

Attachment R

Storm Network Calculations

1] 38
IIZIHMT



Parkside Subdivision Phase 1
Project: 31.060

INLET A2-1 & A2-2

100 Year

Node A8
Curb Inlet In Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

25 Year

Node A8
Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 10.51 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 2.27 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 4.54 (Length of Inlet-Required)

Use a 5 Foot Curb Inlet Length
0.68 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 6.57 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 1.42 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L=2.84 (Length of Inlet-Required)

Use a 5 Foot Curb Inlet Length
0.50 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q0=

Gutter Flow Depth in straight Sections, triangular channel

Qig0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 10.51 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.)

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 6.57 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.)

Ponded Width
T=y/S,

0.01 Depth of Water in the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)

T= 0.44

Ponded Width

T=y/S,
y= 0.01 Depth of Water i_n the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)
T= 0.27

Q(total)= cfs

Qotal)=[T3TTJeis




INLET A2-1 & A2-2

10 Year

Node A8
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

2 Year

Node A8
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5 Qi=Co*A*[2*g*(y-(h/2 ))]*0.5
Q100= 4.68 (Flowrate, cfs) Q100= 2.13 (Flowrate, cfs)
Q100= 0.67 (Orifice coefficient) Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft) h= 0.500 (height of curb opening, ft)
A= 1.01 (area of curb opening, ft"2) A= 0.46 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2) g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.) y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge C= 3.00 Weir Coefficient of Discharge
L= 2.02 (Length of Inlet-Required) L=10.92 (Length of Inlet-Required)
Use a 5 Foot Curb Inlet Length Use a 5 Foot Curb Inlet Length
0.40  Actual Depth at Inlet 0.24  Actual Depth at Inlet
* Assume 9.5"(depth of CI opening) + * Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC) 0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel Gutter Flow Depth in straight Sections, triangular channel

Q100= Q100=
y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8 y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8
Q100= 4.68 (Flowrate, cfs) Q100= 2.13 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft) Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness) n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft) s= 0.020 (Gutter Slope, ft/ft)
y= 0.00 (Head at inlet, ft.) y= 0.00 (Head at inlet, ft.)
Ponded Width Ponded Width
T=yIS, T= /S
y=  0.00 Depth of Water i_n the curb and y=  0.00 Depth of Water i_n the curb and
gutter cross section gutter cross section
Sx=  0.02 (Crown Slope, ft/ft) Sx=  0.02 (Crown Slope, ft/ft)
T= 0.19 T=  0.09

Q(total)= cfs

Q(total)= cfs




Parkside Subdivision Phase 1
Project: 31.060

INLET A2-3 & A2-4

100 Year

Node A3
Curb Inlet In Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

25 Year

Node A3
Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 46.77 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 10.11 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 20.22 (Length of Inlet-Required)

Use a 25 Foot Curb Inlet Length
0.71 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 29.21 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 6.32 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 12.63 (Length of Inlet-Required)

Use a 25 Foot Curb Inlet Length

0.52  Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q0=

Gutter Flow Depth in straight Sections, triangular channel

Qig0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Qi00= 29.21 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.02 (Head at inlet, ft.)

Q100= 46.77 (Flowrate, cfs)

Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y= 0.04 (Head at inlet, ft.)

Ponded Width
T=y/S,

y= 0.04 Depth of Water in the curb and

gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)

T= 1.94

Ponded Width

T=y/IS,
y= 0.02 Depth of Water i_n the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)
T= 1.21

Q(total)= cfs

Qotal)=[25ZLJeis



INLET A2-3 & A2-4

10 Year 2 Year

Node A3 Node A3
Curb Inlet In-Sag Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29) (Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5 Qi=Co*A*[2*g*(y-(h/2 ))]*0.5
Q100= 20.84 (Flowrate, cfs) Q100= 9.47 (Flowrate, cfs)
Q100= 0.67 (Orifice coefficient) Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft) h= 0.500 (height of curb opening, ft)
A= 4,51 (area of curb opening, ft"2) A= 2.05 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2) g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.) y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge C= 3.00 Weir Coefficient of Discharge
L=19.01 (Length of Inlet-Required) L= 4.09 (Length of Inlet-Required)
Use a 25 Foot Curb Inlet Length Use a 25 Foot Curb Inlet Length
0.41  Actual Depth at Inlet 0.24  Actual Depth at Inlet
* Assume 9.5"(depth of CI opening) + * Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC) 0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel Gutter Flow Depth in straight Sections, triangular channel

Qig0= Q0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8 y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 20.84 (Flowrate, cfs) Q100= 9.47 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft) Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness) n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft) s= 0.020 (Gutter Slope, ft/ft)
y= 0.02 (Head at inlet, ft.) y=0.01 (Head at inlet, ft.)

Ponded Width

Q(total)= cfs

Ponded Width

T=yIS, T= /S
y=  0.02 Depth of Water i_n the curb and y= 001 Depth of Water i_n the curb and
gutter cross section gutter cross section
Sx=  0.02 (Crown Slope, ft/ft) Sx=  0.02 (Crown Slope, ft/ft)
T= 0.86 T=0.39

Q(total)= cfs




Parkside Subdivision Phase 1
Project: 31.060

INLETAS-1

100 Year

Node A5
Curb Inlet In Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

25 Year

Node A5
Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 36.56 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 7.90 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 15.81 (Length of Inlet-Required)

Use a 20 Foot Curb Inlet Length
0.69 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 22.84 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 4.94 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L=9.88 (Length of Inlet-Required)

Use a 20 Foot Curb Inlet Length
0.51  Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q0=

Gutter Flow Depth in straight Sections, triangular channel

Qig0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 36.56 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y= 0.03 (Head at inlet, ft.)

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 22.84 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.02 (Head at inlet, ft.)

Ponded Width
T=y/S,

y= 0.03 Depth of Water in the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)

T= 1.51

Ponded Width

T=y/IS,
y= 0.02 Depth of Water i_n the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)
T= 0.95

Q(total)= cfs

Qotal)-[ZZ8TJeis



INLETAS-1

10 Year

Node A5
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

2 Year

Node A5
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Use a

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 16.29 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 3.52 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L=7.04 (Length of Inlet-Required)

20 Foot Curb Inlet Length
0.40  Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 7.40 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 1.60 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 3.20 (Length of Inlet-Required)

Use a 20 Foot Curb Inlet Length

0.24  Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q100=
y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8
Q100= 16.29 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.)
Ponded Width
T=y/S,
y= 001 Depth of Water i_n the curb and
gutter cross section
Sx=  0.02 (Crown Slope, ft/ft)
T=  0.67

Q(total)= cfs

Gutter Flow Depth in straight Sections, triangular channel

Q100=
y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8
Q100= 7.40 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.)

Ponded Width
T=y/S,

0.01 Depthof Water in the curb and

gutter cross section

Sx=  0.02 (Crown Slope, ft/ft)

Q(total)= cfs




Parkside Subdivision Phase 1
Project: 31.060

INLETA4-1 & A4-2

100 Year

Node A7
Curb Inlet In Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

25 Year

Node A7
Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 18.76 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 4.05 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L=8.11 (Length of Inlet-Required)

Use a 10 Foot Curb Inlet Length
0.68 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 11.72 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 2.53 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 5.07 (Length of Inlet-Required)

Use a 10 Foot Curb Inlet Length
0.50 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q0=

Gutter Flow Depth in straight Sections, triangular channel

Qig0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 18.76 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.02 (Head at inlet, ft.)

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 11.72 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.)

Ponded Width
T=y/S,

y= 0.02 Depth of Water in the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)

T= 0.78

Ponded Width

T=y/IS,
y= 0.01 Depth of Water i_n the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)
T= 0.49

Q(total)= cfs

Qotal)-[2385Jeis



INLETA4-1 & A4-2

10 Year

Node A7
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

2 Year

Node A7
Curb Inlet In-Sag

(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5 Qi=Co*A*[2*g*(y-(h/2 ))]*0.5
Q100= 8.37 (Flowrate, cfs) Qi00= 3.81 (Flowrate, cfs)
Q100= 0.67 (Orifice coefficient) Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft) h= 0.500 (height of curb opening, ft)
A= 1.81 (area of curb opening, ft"2) A= 0.82 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2) g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.) y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge C= 3.00 Weir Coefficient of Discharge
L= 3.62 (Length of Inlet-Required) L= 1.65 (Length of Inlet-Required)
Use a 10 Foot Curb Inlet Length Use a 10 Foot Curb Inlet Length
0.40  Actual Depth at Inlet 0.23  Actual Depth at Inlet
* Assume 9.5"(depth of CI opening) + * Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC) 0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel Gutter Flow Depth in straight Sections, triangular channel

Q100= Q100=
y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8 y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8
Q100= 8.37 (Flowrate, cfs) Qi00= 3.81 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft) Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness) n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft) s= 0.020 (Gutter Slope, ft/ft)
y=0.01 (Head at inlet, ft.) y= 0.00 (Head at inlet, ft.)
Ponded Width Ponded Width
T=y/S, T=y/S,
y= 001 Depth of Water i_n the curb and y=  0.00 Depth of Water i_n the curb and
gutter cross section gutter cross section
Sx=  0.02 (Crown Slope, ft/ft) Sx=  0.02 (Crown Slope, ft/ft)
T= 0.35 T= 0.16

Q(total)= cfs

Q(total)= cfs




Parkside Subdivision Phase 1
Project: 31.060

INLETA4-3

100 Year

Node A6
Curb Inlet In Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

25 Year

Node A6
Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 45.44 (Flowrate, cfs)

Q100= 0.67 (Orifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 9.82 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 19.65 (Length of Inlet-Required)

Use a 20 Foot Curb Inlet Length
0.80 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5

Q100= 28.39 (Flowrate, cfs)

Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft)
A= 6.14 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge
L= 12.28 (Length of Inlet-Required)

Use a 20 Foot Curb Inlet Length
0.58 Actual Depth at Inlet

* Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel

Q0=

Gutter Flow Depth in straight Sections, triangular channel

Qig0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 45.44 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y= 0.04 (Head at inlet, ft.)

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 28.39 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft)
y=0.02 (Head at inlet, ft.)

Ponded Width
T=y/S,

y= 0.04 Depth of Water in the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)

T= 1.88

Ponded Width

T=y/IS,
y= 0.02 Depth of Water i_n the curb and
gutter cross section
Sx= 0.02 (Crown Slope, ft/ft)
T= 1.18

Q(total)= cfs

Qotal)-[2835Jeis



INLETA4-3

10 Year 2 Year

Node A6 Node A6
Curb Inlet In-Sag Curb Inlet In-Sag
(Drainage and Erosion Control Manual, Eq 7-25, 7-29) (Drainage and Erosion Control Manual, Eq 7-25, 7-29)

Design Point Design Point
Qi=Co*A*[2*g*(y-(h/2 ))]*0.5 Qi=Co*A*[2*g*(y-(h/2 ))]*0.5
Q100= 20.28 (Flowrate, cfs) Qi00= 9.21 (Flowrate, cfs)
Q100= 0.67 (Orifice coefficient) Q100= 0.67 (COrifice coefficient)
h= 0.500 (height of curb opening, ft) h= 0.500 (height of curb opening, ft)
A= 4.38 (area of curb opening, ft"2) A= 1.99 (area of curb opening, ft"2)
g= 32.2 (Acceleration due to Gravity, ft/sec”2) g= 32.2 (Acceleration due to Gravity, ft/sec"2)
y*= 0.99 (Head at inlet, ft.) y*= 0.99 (Head at inlet, ft.)
C= 3.00 Weir Coefficient of Discharge C= 3.00 Weir Coefficient of Discharge
L= 8.77 (Length of Inlet-Required) L= 3.98 (Length of Inlet-Required)
Use a 20 Foot Curb Inlet Length Use a 20 Foot Curb Inlet Length
0.47  Actual Depth at Inlet 0.28  Actual Depth at Inlet
* Assume 9.5"(depth of CI opening) + * Assume 9.5"(depth of CI opening) +
0.2' (Depth of full ROW from TOC) 0.2' (Depth of full ROW from TOC)

Gutter Flow Depth in straight Sections, triangular channel Gutter Flow Depth in straight Sections, triangular channel

Qig0= Q0=

y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8 y=[(Q*n*Sx)/(0.56*S"1/2)]"3/8

Q100= 20.28 (Flowrate, cfs) Q0= 9.21 (Flowrate, cfs)
Sx= 0.02 (Crown Slope, ft/ft) Sx= 0.02 (Crown Slope, ft/ft)
n= 0.016 (Manning's Coefficient of roughness) n= 0.016 (Manning's Coefficient of roughness)
s= 0.020 (Gutter Slope, ft/ft) s= 0.020 (Gutter Slope, ft/ft)
y= 0.02 (Head at inlet, ft.) y=0.01 (Head at inlet, ft.)

Ponded Width

Q(total)= cfs

Ponded Width

T=yIS, T= /S
y=  0.02 Depth of Water i_n the curb and y= 001 Depth of Water i_n the curb and
gutter cross section gutter cross section
Sx=  0.02 (Crown Slope, ft/ft) Sx=  0.02 (Crown Slope, ft/ft)
T= 0.84 T= 0.38

Q(total)= cfs




Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.
1 A2-4 385.0 48x108 Box 40.045 | 609.75 609.92 0.424 613.59 613.76 0.96 613.76 End Curb-
2 A2-5 361.6 48x108 Box 34.667 | 609.92 610.12 0.577 613.76 613.80 n/a 613.80 ] 1 Curb-
3 A2-6 338.2 48x108 Box 22,667 | 610.12 610.26 0.618 613.80 613.78 n/a 613.78 ] 2 Manhole
4 A4-1 82.96 24x48 Box 32.313 | 607.86 608.08 0.681 609.86 610.08 n/a 610.08 End Curb-
5 A4-2 64.20 24x48 Box 34.674 | 608.08 608.30 0.634 610.08 610.30 0.50 610.30 4 Curb-
6 A4-3 45.44 24x48 Box 32.137 | 608.16 608.77 1.898 610.30 610.36 n/a 610.36 | 5 Manhole
7 A3-1 36.56 36 Cir 29.459 | 606.28 606.45 0.577 609.43* |609.52* |0.42 609.93 End Curb-
8 A2-1 466.8 60x96 Box 23.083 | 604.08 604.25 0.736 607.90 608.97 1.19 608.97 End Curb-
9 A2-2 456.3 60x96 Box 89.151 | 604.25 604.87 0.695 608.97 609.52 1.17 609.52 8 Curb-
10 A2-3 4458 60x96 Box 25.821 | 604.87 605.07 0.775 609.52 609.65 n/a 609.65 | 9 Manhole

Project File: 031.060_STRM NTWK 100YR.stm

Number of lines: 10

Run Date: 6/10/2020

NOTES: Return period = 100 Yrs. ; *Surcharged (HGL above crown). ;j - Line contains hyd. jump.

Storm Sewers v2019.20



Inlet Report

Page 1

Line Inlet ID Q= Q Q Q Junc [Curb Inlet Grate Inlet Gutter Inlet Byp

No CIA carry |capt |Byp Type Line
Ht L Area |L w So w Sw Sx n Depth [Spread |Depth |Spread |Depr |[No

(cfs) (cfs) |(cfs) |(cfs) (in) (ft) (sqft) |[(ft) (ft) (ft/ft) | (ft) (ft/ft)  |(Fft/ft) (ft) (ft) (ft) (ft) (in)

1 15" INLET A2-3 23.39* | 0.00 |23.39 |0.00 |Curb 4.0 [15.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.74 | 34.05 0.74 | 34.05 0.0 [Off
2 10' INLET A2-4 23.39* | 0.00 |23.39 |0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 1.42 | 68.07 1.42 | 68.07 0.0 [Off
3 HEADWALL A2-3 | 338.22* | 0.00 |0.00 |338.22|MH 0.0 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
4 10' INLET A4-1 18.76* | 0.00 |18.76 | 0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.98 | 46.23 0.98 | 46.23 0.0 [Off
5 10' INLET A4-2 18.76* | 0.00 |18.76 | 0.00 |Curb 4.0 (10.00 [0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.98 | 46.23 0.98 | 46.23 0.0 [Off
6 HEADWALL A4-2 | 45.44* | 0.00 |0.00 |45.44 |MH 00 |0.00 |000 |0.00 |0.00 [Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
7 20' INLET A3-1 36.56* | 0.00 |36.56 |0.00 |Curb 4.0 [20.00 |[0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.94 | 44.24 0.94 | 4424 0.0 [Off
8 5' INLET A2-1 10.51* | 0.00 |10.51 |0.00 |Curb 40 |(500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 1.19 | 56.29 1.19 | 56.29 0.0 [Off
9 5'INLET A2-2 10.51* | 0.00 |10.51 | 0.00 |Curb 40 (500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 |0.000 | 1.19 | 56.29 1.19 | 56.29 0.0 [Off
10 A2-2 HEADWALL | 445.78* | 0.00 |0.00 |445.78/MH 00 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off

Project File: 031.060_STRM NTWK 100YR.stm

Number of lines: 10

Run Date: 6/10/2020

NOTES: Inlet N-Values = 0.016; Intensity = 127.16 / (Inlet time + 17.80) * 0.82; Return period = 100 Yrs. ; * Indicates Known Q added. All curb inlets are throat.

Storm Sewers v2019.20



MyReport

Page 1

Line | Line Flow | Known | Vel HGL HGL Crit
No. ID Rate Q Ave Dn Up Depth
(cfs) (cfs) (ft/s) (ft) (ft) (ft)

1| A2-4 | 385.00 23.39 | 11.14 | 613.59 | 613.76 | 3.84

2 | A2-5 | 361.61 23.39 | 10.68 | 613.76 | 613.80j | 3.68

3 | A2-6 | 338.22 | 338.22 | 10.43 | 613.80 | 613.78) | 3.52

4 | A4-1 82.96 18.76 | 10.37 | 609.86 | 610.08 | 2.00

5| A4-2 64.20 18.76 8.03 | 610.08 | 610.30 | 2.00

6 | A4-3 4544 | 4544 6.42 | 610.30 | 610.36j | 1.59

7 | A3-1 36.56 36.56 517 | 609.43 | 609.52 | 1.96

8 | A2-1 | 466.80 10.51 | 13.81 | 607.90 | 608.97 | 4.72

9 | A2-2 | 456.29 10.51 | 12.17 | 608.97 | 609.52 | 4.65
10 | A2-3 | 445.78 | 445.78 | 12.07 | 609.52 | 609.65] | 4.58

Project File: 031.060_STRM NTWK 100YR.stm

Number of lines: 10

Date: 6/10/2020

NOTES: ** Critical depth

Storm Sewers



Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.
1 A2-4 305.5 48x108 Box 40.045 | 609.75 609.92 0.424 613.75 613.79 0.60 614.39 End Curb-
2 A2-5 286.9 48x108 Box 34.667 | 609.92 610.12 0.577 614.39* | 614.50* |0.49 614.99 1 Curb-
3 A2-6 268.4 48x108 Box 22,667 | 610.12 610.26 0.618 614.99* |615.05* |0.86 615.92 2 Manhole
4 A4-1 65.82 24x48 Box 32.313 | 607.86 608.08 0.681 609.86 610.08 n/a 610.08 End Curb-
5 A4-2 50.94 24x48 Box 34.674 | 608.08 608.30 0.634 610.08 610.09 0.39 610.48 4 Curb-
6 A4-3 36.06 24x48 Box 32.137 | 608.16 608.77 1.898 610.48 610.50 0.42 610.92 5 Manhole
7 A3-1 29.01 36 Cir 29.459 | 606.28 606.45 0.577 609.28 609.32 0.27 609.59 End Curb-
8 A2-1 370.4 60x96 Box 23.083 | 604.08 604.25 0.736 609.08 609.09 0.71 609.80 End Curb-
9 A2-2 362.1 60x96 Box 89.151 | 604.25 604.87 0.695 609.80* |610.12* |0.64 610.75 8 Curb-
10 A2-3 353.7 60x96 Box 25.821 | 604.87 605.07 0.775 610.75* |610.84* |1.22 612.06 9 Manhole

Project File: 031.060_STRM NTWK 50YR.stm

Number of lines: 10

Run Date: 7/15/2020

NOTES: Return period = 50 Yrs. ; *Surcharged (HGL above crown).

Storm Sewers v2019.20



Inlet Report

Page 1

Line Inlet ID Q= Q Q Q Junc [Curb Inlet Grate Inlet Gutter Inlet Byp

No CIA carry |capt |Byp Type Line
Ht L Area |L w So w Sw Sx n Depth [Spread |Depth |Spread |Depr |[No

(cfs) (cfs) |(cfs) |(cfs) (in) (ft) (sqft) |[(ft) (ft) (ft/ft) | (ft) (ft/ft)  |(Fft/ft) (ft) (ft) (ft) (ft) (in)

1 15" INLET A2-3 18.56* | 0.00 |18.56 | 0.00 |Curb 4.0 [15.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.63 | 28.65 0.63 | 28.65 0.0 [Off
2 10' INLET A2-4 18.56* | 0.00 |18.56 | 0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.97 | 45.39 0.97 | 45.39 0.0 [Off
3 HEADWALL A2-3 | 268.36* | 0.00 |0.00 |268.36|MH 0.0 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
4 10' INLET A4-1 14.88* | 0.00 |14.88 | 0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.69 | 31.62 0.69 | 31.62 0.0 [Off
5 10' INLET A4-2 14.88* | 0.00 |14.88 |0.00 |Curb 4.0 (10.00 [0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.69 | 31.62 069 | 31.62 0.0 [Off
6 HEADWALL A4-2 | 36.06* | 0.00 |0.00 |36.06 [MH 00 |0.00 |000 |0.00 |0.00 [Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
7 20' INLET A3-1 29.01* | 0.00 |29.01 |0.00 |Curb 4.0 [20.00 |[0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.67 | 30.38 0.67 | 30.38 0.0 [Off
8 5' INLET A2-1 8.34* 0.00 |8.34 |0.00 |Curb 40 |(500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.82 | 37.98 0.82 | 37.98 0.0 [Off
9 5'INLET A2-2 8.34* 0.00 [8.34 |0.00 |Curb 40 (500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.82 | 37.98 0.82 | 37.98 0.0 [Off
10 A2-2 HEADWALL | 353.73* | 0.00 |0.00 |353.73|MH 00 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off

Project File: 031.060_STRM NTWK 50YR.stm

Number of lines: 10

Run Date: 7/15/2020

NOTES: Inlet N-Values = 0.016; Intensity = 114.82 / (Inlet time + 17.20) * 0.82; Return period = 50 Yrs. ; * Indicates Known Q added. All curb inlets are throat.

Storm Sewers v2019.20



MyReport

Page 1

Line | Line Flow | Known | Vel HGL HGL Crit
No. ID Rate Q Ave Dn Up Depth
(cfs) (cfs) (ft/s) (ft) (ft) (ft)

1| A2-4 | 305.48 18.56 863 | 613.75 | 613.79 | 3.29

2 | A2-5 | 286.92 18.56 7.97 | 61439 | 61450 | 3.16

3 | A2-6 | 268.36 | 268.36 745 | 61499 | 615.05 | 3.02

4 | A4-1 65.82 14.88 8.23 | 609.86 | 610.08 | 2.00

5| A4-2 50.94 14.88 6.74 | 610.08 | 610.09 | 1.71

6 | A4-3 36.06 36.06 | 4.87 | 610.48 | 610.50 | 1.36

7 | A3-1 29.01 29.01 413 | 609.28 | 609.32 | 1.74

8 | A2-1 | 370.41 834 | 941 | 609.08 | 609.09 | 4.05

9 | A2-2 | 362.07 834 | 9.05 |609.80 | 610.12 | 3.99
10 | A2-3 | 353.73 | 353.73 | 8.84 | 610.75 | 610.84 | 3.93

Project File: 031.060_STRM NTWK 50YR.stm

Number of lines: 10

Date: 7/15/2020

NOTES: ** Critical depth

Storm Sewers



Inlet Report

Page 1

Line Inlet ID Q= Q Q Q Junc [Curb Inlet Grate Inlet Gutter Inlet Byp

No CIA carry |capt |Byp Type Line
Ht L Area |L w So w Sw Sx n Depth [Spread |Depth |Spread |Depr |[No

(cfs) (cfs) |(cfs) |(cfs) (in) (ft) (sqft) |[(ft) (ft) (ft/ft) | (ft) (ft/ft)  |(Fft/ft) (ft) (ft) (ft) (ft) (in)

1 15" INLET A2-3 14.61* | 0.00 |14.61 |0.00 |Curb 40 |15.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 | 0.020 | 0.000 | 0.55 | 24.42 0.55 | 24.42 0.0 [Off
2 10' INLET A2-4 14.61* | 0.00 |14.61 |0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 |0.000 | 0.67 | 30.73 0.67 | 30.73 0.0 [Off
3 HEADWALL A2-3 | 211.22*| 0.00 |0.00 |211.22|MH 0.0 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
4 10' INLET A4-1 11.72* | 0.00 |11.72 |0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.58 | 25.98 0.58 | 25.98 0.0 [Off
5 10' INLET A4-2 11.72* | 0.00 |11.72 |0.00 |Curb 4.0 (10.00 [0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.58 | 25.98 0.58 | 25.98 0.0 [Off
6 HEADWALL A4-2 | 28.39* | 0.00 |0.00 |28.39 |MH 00 |0.00 |000 |0.00 |0.00 [Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
7 20' INLET A3-1 22.84* | 0.00 |22.84 |0.00 |Curb 4.0 [20.00 |[0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.62 | 28.07 0.62 | 28.07 0.0 [Off
8 5' INLET A2-1 6.57* 0.00 |6.57 |0.00 |Curb 40 |(500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.58 | 26.16 0.58 | 26.16 0.0 [Off
9 5'INLET A2-2 6.57* 0.00 |6.57 |0.00 |Curb 40 (500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.58 | 26.16 0.58 | 26.16 0.0 [Off
10 A2-2 HEADWALL | 278.43* | 0.00 |0.00 |278.43|MH 00 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off

Project File: 031.060_STRM NTWK 25YR.stm

Number of lines: 10

Run Date: 6/10/2020

NOTES: Inlet N-Values = 0.016; Intensity = 102.61 / (Inlet time + 16.50) * 0.82; Return period = 25 Yrs. ; * Indicates Known Q added. All curb inlets are throat.

Storm Sewers v2019.20



MyReport

Page 1

Line | Line Flow | Known | Vel HGL HGL Crit
No. ID Rate Q Ave Dn Up Depth
(cfs) (cfs) (ft/s) (ft) (ft) (ft)
1| A2-4 | 240.44 14.61 9.94 | 61233 | 612.73 | 2.81
2 | A2-5 | 225.83 14.61 913 | 612.73 | 612.81 | 2.69
3| A2-6 | 211.22 | 211.22 8.91 | 612.81 612.84 | 2.58
4 | A4-1 51.83 11.72 8.00 | 609.38 | 609.81 1.73
5| A4-2 40.11 11.72 6.32 | 609.81 | 609.76j | 1.46
6 | A4-3 28.39 28.39 | 5.27 | 609.76 | 609.93 | 1.16
7 | A3-1 22.84 2284 | 497 | 608.74 | 607.99 | 1.54
8 | A2-1 | 291.57 6.57 | 11.98 | 606.80 | 607.70 | 3.45
9 | A2-2 | 285.00 6.57 | 10.40 | 607.70 | 608.27j | 3.40
10 | A2-3 | 278.43 | 278.43 | 10.32 | 608.27 | 608.42 | 3.35

Project File: 031.060_STRM NTWK 25YR.stm

Number of lines: 10

Date: 6/10/2020

NOTES: ** Critical depth

Storm Sewers



Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate Size shape |length |EL Dn EL Up Slope Down Up loss Junct Line Type
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.
1 A2-4 77.80 48x108 Box 40.045 | 609.75 609.92 0.424 610.97 611.24 0.33 611.24 End Curb-
2 A2-5 73.06 48x108 Box 34.667 | 609.92 610.12 0.577 611.24 611.39 n/a 611.39 1 Curb-
3 A2-6 68.32 48x108 Box 22,667 | 610.12 610.26 0.618 611.39 611.47 n/a 611.47 2 Manhole
4 A4-1 16.83 24x48 Box 32.313 | 607.86 608.08 0.681 608.56 608.90 n/a 608.90 End Curb-
5 A4-2 13.02 24x48 Box 34.674 | 608.08 608.30 0.634 608.90 608.99 0.17 608.99 4 Curb-
6 A4-3 9.21 24x48 Box 32.137 | 608.16 608.77 1.898 608.99 609.32 0.27 609.32 5 Manhole
7 A3-1 7.40 36 Cir 29.459 | 606.28 606.45 0.577 607.06 607.31 0.31 607.31 End Curb-
8 A2-1 94.34 60x96 Box 23.083 | 604.08 604.25 0.736 605.34 605.88 n/a 605.88 End Curb-
9 A2-2 92.21 60x96 Box 89.151 | 604.25 604.87 0.695 605.88 606.47 n/a 606.47 | 8 Curb-
10 A2-3 90.08 60x96 Box 25.821 | 604.87 605.07 0.775 606.47 606.65 0.79 606.65 9 Manhole

Project File: 031.060_STRM NTWK 2YR.stm

Number of lines: 10

Run Date: 7/20/2020

NOTES: Return period =2 Yrs. ;j - Line contains hyd. jump.

Storm Sewers v2019.20



Inlet Report

Page 1

Line Inlet ID = Q Q Q Junc |[Curb Inlet Grate Inlet Gutter Inlet Byp

No CIA carry |capt |Byp Type Line
Ht L Area |L w So w Sw Sx n Depth [Spread |Depth |Spread |Depr |[No

(cfs) (cfs) |(cfs) |(cfs) (in) (ft) (sqft) |[(ft) (ft) (ft/ft) | (ft) (ft/ft)  |(Fft/ft) (ft) (ft) (ft) (ft) (in)

1 15' INLET A2-3 4.74* 0.00 [4.74 |0.00 |Curb 40 |15.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.29 | 11.53 0.29 | 11.53 0.0 [Off
2 10' INLET A2-4 4.74* 0.00 |4.74 |0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.34 | 14.20 0.34 | 14.20 0.0 [Off
3 HEADWALL A2-3 | 68.32* | 0.00 |0.00 |68.32 |MH 0.0 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
4 10' INLET A4-1 3.81* 0.00 |3.81 |0.00 |Curb 4.0 [(10.00 |0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.31 12.28 0.31 12.28 0.0 [Off
5 10' INLET A4-2 3.81* 0.00 |3.81 |0.00 |Curb 4.0 (10.00 [0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.31 12.28 0.31 12.28 0.0 [Off
6 HEADWALL A4-2 | 9.21* 0.00 |[0.00 |9.21 |[MH 00 |0.00 |000 |0.00 |0.00 [Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off
7 20' INLET A3-1 7.40* 0.00 |7.40 |0.00 |Curb 4.0 [20.00 |[0.00 |0.00 |0.00 Sag 2.00 |0.050 |0.020 | 0.000 | 0.32 | 13.24 0.32 | 13.24 0.0 [Off
8 5' INLET A2-1 2.13* 0.00 |2.13 |0.00 |Curb 40 |(500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 | 0.020 |0.000 | 0.29 | 11.31 029 | 11.31 0.0 [Off
9 5'INLET A2-2 2.13* 0.00 |2.13 |0.00 |Curb 40 (500 |0.00 |0.00 |0.00 Sag 2.00 |0.050 | 0.020 |0.000 | 0.29 | 11.31 029 | 11.31 0.0 [Off
10 A2-2 HEADWALL | 90.08* | 0.00 |0.00 |90.08 |MH 00 |0.00 |0.00 |0.00 |0.00 Sag 0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 [Off

Project File: 031.060_STRM NTWK 2YR.stm

Number of lines: 10

Run Date: 7/20/2020

NOTES: Inlet N-Values = 0.016; Intensity = 69.87 / (Inlet time + 13.10) » 0.87; Return period =2 Yrs. ; * Indicates Known Q added. All curb inlets are throat.

Storm Sewers v2019.20



MyReport

Page 1

Line | Line Flow | Known | Vel HGL HGL Crit
No. ID Rate Q Ave Dn Up Depth
(cfs) (cfs) (ft/s) (ft) (ft) (ft)

1| A2-4 77.80 474 | 6.81 | 61097 | 611.24 | 1.32

2 | A2-5 73.06 474 | 6.26 | 611.24 | 611.39 | 1.27

3| A2-6 68.32 68.32 6.11 | 611.39 | 611.47 | 1.21

4 | A4-1 16.83 3.81 5.57 | 608.56 | 608.90 | 0.82

5| A4-2 13.02 3.81 4.34 | 608.90 | 608.99 | 0.69

6 | A4-3 9.21 9.21 3.48 | 608.99 | 609.32 | 0.55

7 | A3-1 7.40 740 | 4.78 | 607.06 | 607.31 | 0.86

8 | A2-1 94.34 213 8.30 | 605.34 | 605.88 | 1.63

9 | A2-2 92.21 213 7.13 | 605.88 | 606.47j | 1.60
10 | A2-3 90.08 90.08 7.08 | 606.47 | 606.65 | 1.58

Project File: 031.060_STRM NTWK 2YR.stm

Number of lines: 10

Date: 7/20/2020

NOTES: ** Critical depth

Storm Sewers



Cross Section for Channel A1 1+51.04 - 6+63.52 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01040 ft/ft
Normal Depth 1.22 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 330.09 ft¥s

Cross Section Image

" — ——— 7 i
| 4500 |
1 ' 1

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:25:34 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Channel A1 1+51.04 - 6+63.52 100 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.01040 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 330.09 ft¥s
Results

Normal Depth 1.22 ft
Flow Area 61.56 ft2
Wetted Perimeter 56.27 ft
Hydraulic Radius 1.09 ft
Top Width 55.97 ft
Critical Depth 114 ft
Critical Slope 0.01305 ft/ft
Velocity 5.36 ft/s
Velocity Head 0.45 ft
Specific Energy 1.67 ft
Froude Number 0.90

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.22 ft
Critical Depth 1.14
Channel Slope 0.01040 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

6/10/2020 11:25:56 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Channel A1 1+51.04 - 6+63.52 100 YR

GVF Output Data

Critical Slope 0.01305 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:25:56 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Channel A1 1+51.04 - 6+63.52 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01040 ft/ft
Normal Depth 0.84 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 174.27  ft¥/s

Cross Section Image

B, — m—— (| o ft

| |
| 45,00 1t |

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:26:21 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Channel A1 1+51.04 - 6+63.52 25 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.01040 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 174.27 ft3/s
Results

Normal Depth 0.84 it
Flow Area 40.88 ft?
Wetted Perimeter 52.75 ft
Hydraulic Radius 0.77 ft
Top Width 52.54 ft
Critical Depth 0.76 ft
Critical Slope 0.01480 ft/ft
Velocity 4.26 ft/s
Velocity Head 0.28 ft
Specific Energy 112 ft
Froude Number 0.85

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.84 ft
Critical Depth 0.76 ft
Channel Slope 0.01040 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

6/10/2020 11:26:39 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Channel A1 1+51.04 - 6+63.52 25 YR

GVF Output Data

Critical Slope 0.01480 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:26:39 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Channel A1 1+51.04 - 6+63.52 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.029

Channel Slope 0.01040 ft/ft
Normal Depth 0.24 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 22.43 ft¥s

Cross Section Image

| 4500 ft |
| ' 1

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:27:01 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Channel A1 1+51.04 - 6+63.52 2 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.029
Channel Slope 0.01040 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 22.43 ft¥s
Results

Normal Depth 0.24 ft
Flow Area 11.21 ft?
Wetted Perimeter 47.25 ft
Hydraulic Radius 0.24 ft
Top Width 4719 ft
Critical Depth 0.20 ft
Critical Slope 0.02125 ft/ft
Velocity 2.00 ft/s
Velocity Head 0.06 ft
Specific Energy 0.31 ft
Froude Number 0.72

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.24 ft
Critical Depth 0.20 ft
Channel Slope 0.01040 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

6/10/2020 11:27:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Channel A1 1+51.04 - 6+63.52 2 YR

GVF Output Data

Critical Slope 0.02125 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:27:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Channel A1 6+63.52 - 7+42.45 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01130 ft/ft
Normal Depth 119 ft

Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 330.09 ft¥s

Cross Section Image

" — g 13 1
| 4500 ft |
1 ' 1

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:27:38 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Channel A1 6+63.52 - 7+42.45 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.01130 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 22.43 ft¥s
Results

Normal Depth 0.24 ft
Flow Area 11.15 ft?
Wetted Perimeter 47.24 ft
Hydraulic Radius 0.24 ft
Top Width 47.18 ft
Critical Depth 0.20 ft
Critical Slope 0.02273 ft/ft
Velocity 2.01 ft/s
Velocity Head 0.06 ft
Specific Energy 0.30 ft
Froude Number 0.73

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.24 ft
Critical Depth 0.20 ft
Channel Slope 0.01130 ft/ft
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Worksheet for Channel A1 6+63.52 - 7+42.45 2 YR

GVF Output Data

Critical Slope 0.02273 ft/ft
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Cross Section for Channel A1 6+63.52 - 7+42.45 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01130 ft/ft
Normal Depth 0.82 1t

Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 174.27  ft¥/s

Cross Section Image
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Worksheet for Channel A1 6+63.52 - 7+42.45 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.01130 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 174.27  ft¥/s
Results

Normal Depth 0.82 ft
Flow Area 39.84 ft?
Wetted Perimeter 52.57 ft
Hydraulic Radius 0.76 ft
Top Width 52.36 ft
Critical Depth 0.76 ft
Critical Slope 0.01480 ft/ft
Velocity 437 ftis
Velocity Head 0.30 ft
Specific Energy 112 ft
Froude Number 0.88

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.82 1t
Critical Depth 0.76 ft
Channel Slope 0.01130 ft/ft
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Worksheet for Channel A1 6+63.52 - 7+42.45 25 YR

GVF Output Data

Critical Slope 0.01480 ft/ft
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Cross Section for Channel A1 6+63.52 - 7+42.45 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01130 ft/ft
Normal Depth 0.24 ft

Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 22.43 ft¥s

Cross Section Image

| 4500 ft |
| ' 1
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Worksheet for Channel Al

6+63.52 - 7+42.45 100 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.01130 ft/ft
Left Side Slope 3.00 ft/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 45.00 ft
Discharge 330.09 ft¥s
Results

Normal Depth 119 ft
Flow Area 59.93 ft?
Wetted Perimeter 56.00 ft
Hydraulic Radius 1.07 ft
Top Width 55.71 ft
Critical Depth 114 ft
Critical Slope 0.01305 ft/ft
Velocity 5.51 fils
Velocity Head 047 ft
Specific Energy 1.66 ft
Froude Number 0.94

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 119 ft
Critical Depth 1.14
Channel Slope 0.01130 ft/ft
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Worksheet for Channel A1 6+63.52 - 7+42.45 100 YR

GVF Output Data

Critical Slope 0.01305 ft/ft
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Cross Section for Channel A1 7+42.45 - 10+00.00 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025

Channel Slope 0.00950  ft/ft
Normal Depth 0.91 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 330.09 ft¥s

Cross Section Image
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Worksheet for Channel A1l 7+42.45 - 10+00.00 100 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 0.00950  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 330.09 ft¥s
Results

Normal Depth 0.91 ft
Flow Area 63.05 ft?
Wetted Perimeter 73.44 ft
Hydraulic Radius 0.86 ft
Top Width 73.21 ft
Critical Depth 0.91 ft
Critical Slope 0.00962 ft/ft
Velocity 5.24 fils
Velocity Head 043 ft
Specific Energy 1.34 ft
Froude Number 0.99

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.91 ft
Critical Depth 0.91 1t
Channel Slope 0.00950 ft/ft
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Worksheet for Channel A1l 7+42.45 - 10+00.00 100 YR

GVF Output Data

Critical Slope 0.00962 ft/ft
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Cross Section for Channel A1l 7+42.45 - 10+00.00 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025

Channel Slope 0.00950  ft/ft
Normal Depth 0.62 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 174.27  ft¥/s

Cross Section Image

*‘D.lﬂﬂ
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Worksheet for Channel Al 7+42.45 - 10+00.00 25 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.025
Channel Slope 0.00950  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 174.27 ft3/s
Results

Normal Depth 0.62 ft
Flow Area 42.37 ft?
Wetted Perimeter 70.78 ft
Hydraulic Radius 0.60 ft
Top Width 70.62 ft
Critical Depth 0.60 ft
Critical Slope 0.01098 ft/ft
Velocity 411 fils
Velocity Head 0.26 ft
Specific Energy 0.89 ft
Froude Number 0.94

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.62 1t
Critical Depth 0.60 ft
Channel Slope 0.00950 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Channel Al 7+42.45 - 10+00.00 25 YR

GVF Output Data

Critical Slope 0.01098 ft/ft
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Cross Section for Channel A1 7+42.45 - 10+00.00 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.022

Channel Slope 0.00950  ft/ft
Normal Depth 0.17 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 22.43 ft¥s

Cross Section Image
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Worksheet for Channel A1l 7+42.45 - 10+00.00 2 YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.022
Channel Slope 0.00950  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 22.43 ft¥s
Results

Normal Depth 0.17 ft
Flow Area 11.19 ft?
Wetted Perimeter 66.57 ft
Hydraulic Radius 017 ft
Top Width 66.53 ft
Critical Depth 0.15 ft
Critical Slope 0.01321 ft/ft
Velocity 2.00 ft/s
Velocity Head 0.06 ft
Specific Energy 0.23 ft
Froude Number 0.86

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.17 1t
Critical Depth 0.15 ft
Channel Slope 0.00950 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Channel A1l 7+42.45 - 10+00.00 2 YR

GVF Output Data

Critical Slope 0.01321 ft/ft
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Cross Section for Retards 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.45000  ft/ft
Normal Depth 0.20 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 330.09 ft¥s

Cross Section Image

| 65,00 ft |
| ' |
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Worksheet for Retards 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.45000  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 330.09 ft¥s
Results

Normal Depth 0.20 ft
Flow Area 12.90 ft?
Wetted Perimeter 66.81 ft
Hydraulic Radius 0.19 ft
Top Width 66.76 ft
Critical Depth 0.91 ft
Critical Slope 0.00260 ft/ft
Velocity 2559 fi/s
Velocity Head 1017 ft
Specific Energy 10.37 ft
Froude Number 10.26

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.20 ft
Critical Depth 0.91 1t
Channel Slope 0.45000 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:31:16 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Retards 100 YR

GVF Output Data

Critical Slope 0.00260 ft/ft
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Cross Section for Retards 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.45000  ft/ft
Normal Depth 0.13 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 174.27  ft¥/s

Cross Section Image

| 65,00 ft |
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Worksheet for Retards 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.45000  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 174.27  ft¥/s
Results

Normal Depth 0.13 ft
Flow Area 8.75 ft?
Wetted Perimeter 66.23 ft
Hydraulic Radius 0.13 ft
Top Width 66.20 ft
Critical Depth 0.60 ft
Critical Slope 0.00297  ft/ft
Velocity 19.91 fi/s
Velocity Head 6.16 ft
Specific Energy 6.29 ft
Froude Number 9.65

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.13 ft
Critical Depth 0.60 ft
Channel Slope 0.45000 ft/ft
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Worksheet for Retards 25 YR

GVF Output Data

Critical Slope 0.00297 ft/ft
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Cross Section for Retards 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.45000  ft/ft
Normal Depth 0.04 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 22.43 ft¥s

Cross Section Image

. 4 0.04 ft
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Worksheet for Retards 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.45000  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 65.00 ft
Discharge 22.43 ft¥s
Results

Normal Depth 0.04 ft
Flow Area 255 ft?
Wetted Perimeter 65.36 ft
Hydraulic Radius 0.04 ft
Top Width 65.35 ft
Critical Depth 0.15 ft
Critical Slope 0.00461  ft/ft
Velocity 8.81 fi/s
Velocity Head 1.21 ft
Specific Energy 1.25 ft
Froude Number 7.87

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.04 1t
Critical Depth 0.15 ft
Channel Slope 0.45000 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for Retards 2 YR

GVF Output Data

Critical Slope 0.00461  ft/ft
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Cross Section for TEMPORARY CHANNEL Al 100YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00540 ft/ft
Normal Depth 219 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 330.09 ft¥s

Cross Section Image
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Worksheet for TEMPORARY CHANNEL Al 100YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00540 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 330.09 ft¥s
Results

Normal Depth 219 ft
Flow Area 65.55 ft?
Wetted Perimeter 40.29 ft
Hydraulic Radius 1.63 ft
Top Width 39.75 ft
Critical Depth 1.77 ft
Critical Slope 0.01197  ft/ft
Velocity 5.04 fi/s
Velocity Head 0.39 ft
Specific Energy 259 ft
Froude Number 0.69

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 219 ft
Critical Depth 1.77 ft
Channel Slope 0.00540 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for TEMPORARY CHANNEL Al 100YR

GVF Output Data

Critical Slope 0.01197  ft/ft
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Cross Section for TEMPORARY CHANNEL Al 25YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00540 ft/ft
Normal Depth 1.55 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 174.27  ft¥/s

Cross Section Image
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Worksheet for TEMPORARY CHANNEL Al 25YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00540 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 174.27 ft3/s
Results

Normal Depth 1.55 ft
Flow Area 41.92 ft?
Wetted Perimeter 34.36 ft
Hydraulic Radius 1.22 ft
Top Width 33.98 ft
Critical Depth 121 ft
Critical Slope 0.01330 ft/ft
Velocity 416 ft/s
Velocity Head 0.27 ft
Specific Energy 1.82 ft
Froude Number 0.66

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.55 ft
Critical Depth 1.21 ft
Channel Slope 0.00540 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for TEMPORARY CHANNEL Al 25YR

GVF Output Data

Critical Slope 0.01330 ft/ft
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Cross Section for TEMPORARY CHANNEL Al 2YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00540 ft/ft
Normal Depth 048 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 22.43 ft¥s

Cross Section Image
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Worksheet for TEMPORARY CHANNEL Al 2YR

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00540 ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 20.00 ft
Discharge 22.43 ft¥s
Results

Normal Depth 0.48 ft
Flow Area 10.70 ft?
Wetted Perimeter 2446 ft
Hydraulic Radius 0.44 ft
Top Width 2434 ft
Critical Depth 0.33 ft
Critical Slope 0.01948 ft/ft
Velocity 210 ft/s
Velocity Head 0.07 ft
Specific Energy 0.55 ft
Froude Number 0.56

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 048 ft
Critical Depth 0.33 ft
Channel Slope 0.00540 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for TEMPORARY CHANNEL Al 2YR

GVF Output Data

Critical Slope 0.01948 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
6/10/2020 11:39:45 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Cross Section for Channel A2 100YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500  ft/ft
Normal Depth 3.19 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 445.78 ft3/s

Cross Section Image
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Worksheet for Channel A2 100YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.030
0.00500
3.00
3.00
14.00
445.78

3.19
75.23
34.18

2.20
33.15

2.60

0.01096

5.93

0.55

3.74

0.69

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

3.19

2.60

0.00500

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft?
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
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Worksheet for Channel A2 100YR

GVF Output Data

Critical Slope 0.01096  ft/ft
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Cross Section for Channel A2 25YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500  ft/ft
Normal Depth 250 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 278.43 ft¥/s

Cross Section Image
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Worksheet for Channel A2 25YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.030
0.00500
3.00
3.00
14.00
278.43

2.50
53.70
29.80

1.80
28.99

1.99

0.01176

5.19

0.42

2.92

0.67

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

2.50

1.99

0.00500

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft?
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
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Worksheet for Channel A2 25YR

GVF Output Data

Critical Slope 0.01176  ft/ft
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Cross Section for Channel A2 2YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00500  ft/ft
Normal Depth 1.35 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 90.08 ft3¥/s

Cross Section Image
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Worksheet for Channel A2 2YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

Subcritical

0.030
0.00500
3.00
3.00
14.00
90.08

1.35
24.40
22.55

1.08
2211

1.01

0.01411

3.69

0.21

1.56

0.62

0.00
0.00

0.00

0.00
Infinity
Infinity

1.35

1.01

0.00500

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft?
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
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Worksheet for Channel A2 2YR

GVF Output Data

Critical Slope 0.01411  fu/ft
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Cross Section for Temporary Swale 100 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01200  ft/ft
Normal Depth 0.90 ft

Left Side Slope 6.00 ft/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 6.00 ft
Discharge 35.99 ft¥s

Cross Section Image
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Worksheet for Temporary Swale 100 YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.030
0.01200
6.00
3.00
6.00
35.99

0.90
9.02
14.30
0.63
14.08
0.84
0.01583
3.99
0.25
1.15
0.88

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.90

0.84

0.01200

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
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Worksheet for Temporary Swale 100 YR

GVF Output Data

Critical Slope 0.01583 ft/ft
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Cross Section for Temporary Swale 25 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01200  ft/ft
Normal Depth 0.71 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 6.00 ft
Discharge 21.09 ft¥s

Cross Section Image
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Worksheet for Temporary Swale 25 YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

Subcritical

0.030
0.01200
3.00
3.00
6.00
21.09

0.71
5.79
10.50
0.55
10.27
0.65
0.01676
3.65
0.21
0.92
0.86

0.00
0.00

0.00

0.00
Infinity
Infinity

0.71

0.65

0.01200

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft
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Worksheet for Temporary Swale 25 YR

GVF Output Data

Critical Slope 0.01676  ft/ft
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Cross Section for Temporary Swale 2 YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01200  ft/ft
Normal Depth 0.32 1t

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 6.00 ft
Discharge 523 ft¥/s

Cross Section Image
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Worksheet for Temporary Swale 2 YR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope

Left Side Slope

Right Side Slope
Bottom Width

Discharge

Results

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope

Manning Formula

Normal Depth

0.030
0.01200
3.00
3.00
6.00
5.23

0.32
2.25
8.04
0.28
7.94
0.27
0.02131
2.32
0.08
0.41
0.77

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.32

0.27

0.01200

ft/ft

ft/ft (H:V)
ft/ft (H:V)
ft

ft¥/s

ft
ft
ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft
ft
ft/ft

6/10/2020 11:41:23 AM

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

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

Page

1 of

2



Worksheet for Temporary Swale 2 YR

GVF Output Data

Critical Slope 0.02131 ft/ft
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Cross Section for CHANNEL A4 100YR 1+61.33 - 2+74.00

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02250  ft/ft
Normal Depth 0.84 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 82.95 ft¥s

Cross Section Image
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Worksheet for CHANNEL A4 100YR 1+61.33 - 2+74.00

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.02250  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 82.95 ft¥s
Results

Normal Depth 0.84 ft
Flow Area 13.90 ft?
Wetted Perimeter 19.32 ft
Hydraulic Radius 0.72 ft
Top Width 19.05 ft
Critical Depth 0.96 ft
Critical Slope 0.01431 ft/ft
Velocity 5.97 fi/s
Velocity Head 0.55 ft
Specific Energy 1.39 ft
Froude Number 1.23

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.84 ft
Critical Depth 0.96 ft
Channel Slope 0.02250  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for CHANNEL A4 100YR 1+61.33 - 2+74.00

GVF Output Data

Critical Slope 0.01431 ft/ft
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Cross Section for CHANNEL A4 25YR 1+61.33 - 2+74.00

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02250  ft/ft
Normal Depth 0.63 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 50.78 ft3¥/s

Cross Section Image
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Worksheet for CHANNEL A4 25YR 1+61.33 - 2+74.00

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.02250  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 50.78 ft3¥/s
Results

Normal Depth 0.63 ft
Flow Area 10.07 ft?
Wetted Perimeter 18.01 ft
Hydraulic Radius 0.56 ft
Top Width 17.80 ft
Critical Depth 0.70 ft
Critical Slope 0.01562 ft/ft
Velocity 5.04 fi/s
Velocity Head 0.40 ft
Specific Energy 1.03 ft
Froude Number 1.18

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.63 ft
Critical Depth 0.70 ft
Channel Slope 0.02250  ft/ft
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Worksheet for CHANNEL A4 25YR 1+61.33 - 2+74.00

GVF Output Data

Critical Slope 0.01562 ft/ft
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Cross Section for CHANNEL A4 2YR 1+61.33 - 2+74.00

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.02250  ft/ft
Normal Depth 0.33 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 16.46 ft¥/s

Cross Section Image
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Worksheet for CHANNEL A4 2YR 1+61.33 - 2+74.00

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.02250  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 3.00 f/ft (H:V)
Bottom Width 14.00 ft
Discharge 16.46 ft¥/s
Results

Normal Depth 0.33 ft
Flow Area 4.89 ft?
Wetted Perimeter 16.07 ft
Hydraulic Radius 0.30 ft
Top Width 15.96 ft
Critical Depth 0.34 1t
Critical Slope 0.01936  ft/ft
Velocity 3.36 ft/s
Velocity Head 0.18 ft
Specific Energy 0.50 ft
Froude Number 1.07

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.33 ft
Critical Depth 0.34 ft
Channel Slope 0.02250  ft/ft
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Worksheet for CHANNEL A4 2YR 1+61.33 - 2+74.00

GVF Output Data

Critical Slope 0.01936  ft/ft
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Cross Section for CHANNEL A4 100YR 3+73.13 - END

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00750  ft/ft
Normal Depth 1.03 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 4544  ft3/s

Cross Section Image
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Worksheet for CHANNEL A4 100YR 3+73.13 - END

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00750  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 4544  ft3/s
Results

Normal Depth 1.03 ft
Flow Area 12.94 ft2
Wetted Perimeter 17.49 ft
Hydraulic Radius 0.74 ft
Top Width 17.23 ft
Critical Depth 0.85 ft
Critical Slope 0.01548 ft/ft
Velocity 3.51 fils
Velocity Head 0.19 ft
Specific Energy 1.22 ft
Froude Number 0.71

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 1.03 ft
Critical Depth 0.85 ft
Channel Slope 0.00750  ft/ft
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Worksheet for CHANNEL A4 100YR 3+73.13 - END

GVF Output Data

Critical Slope 0.01548 ft/ft
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Cross Section for CHANNEL A4 25YR 3+73.13 - END

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00750  ft/ft
Normal Depth 0.80 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 28.39 ft¥s

Cross Section Image
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Worksheet for CHANNEL A4 25YR 3+73.13 - END

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00750  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 28.39 ft¥s
Results

Normal Depth 0.80 ft
Flow Area 9.28 ft?
Wetted Perimeter 15.40 ft
Hydraulic Radius 0.60 ft
Top Width 15.20 ft
Critical Depth 0.64 ft
Critical Slope 0.01668 ft/ft
Velocity 3.06 ft/s
Velocity Head 0.15 ft
Specific Energy 0.95 ft
Froude Number 0.69

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.80 ft
Critical Depth 0.64 ft
Channel Slope 0.00750  ft/ft
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Worksheet for CHANNEL A4 25YR 3+73.13 - END

GVF Output Data

Critical Slope 0.01668 ft/ft
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Cross Section for CHANNEL A4 2YR 3+73.13 - END

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030

Channel Slope 0.00750  ft/ft
Normal Depth 043 ft

Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 9.21 ft¥s

Cross Section Image
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Worksheet for CHANNEL A4 2YR 3+73.13 - END

Project Description

Friction Method

Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.030
Channel Slope 0.00750  ft/ft
Left Side Slope 3.00 f/ft (H:V)
Right Side Slope 6.00 ft/ft (H:V)
Bottom Width 8.00 ft
Discharge 9.21 ft¥s
Results

Normal Depth 043 ft
Flow Area 4.27 ft?
Wetted Perimeter 11.97 ft
Hydraulic Radius 0.36 ft
Top Width 11.87 ft
Critical Depth 0.32 ft
Critical Slope 0.02023 ft/ft
Velocity 216 ft/s
Velocity Head 0.07 ft
Specific Energy 0.50 ft
Froude Number 0.63

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity ~ ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 0.32 1t
Channel Slope 0.00750  ft/ft
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Worksheet for CHANNEL A4 2YR 3+73.13 - END

GVF Output Data

Critical Slope 0.02023 ft/ft
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Energy Dissipation - OUTFALL A2-1

Velocity out of Pipe 10.51

Suggested Outlet Protection WIRE ENCLOSED OR GROUTED ROCK RIPRAP Table 10-3 CoNB DECDM

Riprap Run Out Apron

Lg (ft)=1.7d*Q/D**+8

Eq. 10-6 CoNB DECDM

d= 4.72 ft
D= 8.0 ft
Q= 466.8 ft’
Lr= 28.69 ft
Channel Shear Stress
Tg=ydSq HEC 15 ( Eq 2.4)
So= ft/ft Average Bottom Slope
d= ft Maximum Depth of Flow in the Channel for the Design Discharge
V= Ib/ft? Unit Weight of Water
d= 0.00 Ib/ft?

Minimum Use
Dso= 0.5 ft Rock Riprap

per HEC 15 (Table 2.3)




Energy Dissipation - OUTFALL A2-4

Velocity out of Pipe 11.14

Suggested Outlet Protection WIRE ENCLOSED OR GROUTED ROCK RIPRAP

Riprap Run Out Apron

Lg (ft)=1.7d*Q/D**+8

d= 3.84 ft
D= 9.0 ft
Q= 385 ft’
Lr= 18.34 ft
Channel Shear Stress
T 4=y dSo
So= ft/ft Average Bottom Slope
d= ft Maximum Depth of Flow in the Channel for the Design Discharge
V= Ib/ft? Unit Weight of Water
d= 0.00 Ib/ft?

Minimum Use
Dso= 0.5 ft Rock Riprap




Energy Dissipation - OUTFALL A4-1

Velocity out of Pipe 10.37

Suggested Outlet Protection WIRE ENCLOSED OR GROUTED ROCK RIPRAP

Riprap Run Out Apron

Lg (ft)=1.7d*Q/D**+8

d= 2.00 ft
D= 4.0 ft
Q= 82.96 ft’
Lr= 16.81 ft
Channel Shear Stress
T 4=y dSo
So= ft/ft Average Bottom Slope
d= ft Maximum Depth of Flow in the Channel for the Design Discharge
V= Ib/ft? Unit Weight of Water
d= 0.00 Ib/ft?

Minimum Use
Dso= 0.5 ft Rock Riprap
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Table 2 - Winchester Drainage Sub-Area Conditions Hydrology Calculations - City of New Braunfels

Point of Concentration Description Drainage Area Area T. C (2yr) C (10yr) C (25yr) C (100yr) | 20yr) 1 (10yr) I (25yr) I (100yr) Q, (cfs) Qo (cfs) Q,;5 (cfs) Q, 00 (cfs)
W1 Drainage Sub Area W1 W1 0.05 10.00 0.65 0.72 0.77 0.86 4.92 7.56 9.07 11.94 0.16 0.27 0.35 0.51
W2 Drainage Sub Area W2 W2 0.22 10.00 0.66 0.73 0.78 0.87 4.92 7.56 9.07 11.94 0.71 1.22 1.56 2.28
w3 Drainage Sub Area W3 w3 0.31 10.00 0.64 0.71 0.76 0.85 4.92 7.56 9.07 11.94 0.98 1.67 2.14 3.13
W4 Drainage Sub Area W4 W4 0.43 10.00 0.66 0.73 0.78 0.86 4.92 7.56 9.07 11.94 1.39 2.37 3.03 4.44
W5 Drainage Sub Area W5 W5 0.59 10.00 0.66 0.73 0.78 0.86 4.92 7.56 9.07 11.94 1.90 3.25 4.16 6.09
Wé Drainage Sub Area Wé Wé 0.45 10.00 0.67 0.74 0.79 0.88 4.92 7.56 9.07 11.94 1.48 2.53 3.23 4.72
W7 Drainage Sub Area W7 W7 0.30 10.00 0.66 0.74 0.79 0.87 4.92 7.56 9.07 11.94 0.98 1.67 2.14 3.13




Cross Section for Winchester 100YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500  ft/ft
Normal Depth 0.27 ft
Discharge 6.09 ft3/s

Cross Section Image
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Worksheet for Winchester 100YR

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.00500  ft/ft

0+00.00
0+06.00
0+10.00
0+10.00
0+30.00
0+50.00
0+50.00
0+54.00
0+60.00

Roughness Segment Definitions

Start Station

Options

current Roughness vweignted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+30.00, 0.40)
(0+50.00, 0.00)
(0+50.00, 0.58)
(0+54.00, 0.66)

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

6.09 ft3/s

0.78
0.66
0.58
0.00
0.40
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+30.00, 0.40)
(0+50.00, 0.00)
(0+50.00, 0.58)
(0+54.00, 0.66)
(0+60.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for Winchester 100YR

Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.27 ft
Elevation Range 0.00 to 0.78 ft

Flow Area 3.58 ft2
Wetted Perimeter 27.31 ft
Hydraulic Radius 0.13 ft
Top Width 26.77 ft
Normal Depth 0.27 ft
Critical Depth 0.25 ft
Critical Slope 0.00769  ft/ft
Velocity 1.70 ft/s
Velocity Head 0.04 ft
Specific Energy 0.31 ft
Froude Number 0.82

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.27 ft
Critical Depth 0.25 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00769  ft/ft
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Cross Section for Winchester 10YR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500  ft/ft
Normal Depth 0.16 ft
Discharge 1.67 ft3/s

Cross Section Image
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Worksheet for Winchester 10YR

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.00500  ft/ft

0+00.00
0+06.00
0+10.00
0+10.00
0+30.00
0+50.00
0+50.00
0+54.00
0+60.00

Roughness Segment Definitions

Start Station

Options

current Roughness vweignted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+30.00, 0.40)
(0+50.00, 0.00)
(0+50.00, 0.58)
(0+54.00, 0.66)

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

1.67 ft3/s

0.78
0.66
0.58
0.00
0.40
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+30.00, 0.40)
(0+50.00, 0.00)
(0+50.00, 0.58)
(0+54.00, 0.66)
(0+60.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for Winchester 10YR

Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.16 ft
Elevation Range 0.00 to 0.78 ft

Flow Area 1.36 ft2
Wetted Perimeter 16.83 ft
Hydraulic Radius 0.08 ft
Top Width 16.50 ft
Normal Depth 0.16 ft
Critical Depth 0.15 ft
Critical Slope 0.00914  ft/ft
Velocity 1.23 ft/s
Velocity Head 0.02 ft
Specific Energy 0.19 ft
Froude Number 0.75

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.16 ft
Critical Depth 0.15 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00914  ft/ft
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Winchester Drainage Sub Area

Watershed - W1 0.05 Acres
Time of Concentration w1
Description Drainage Sub Area W1
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 52 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.00 0.1
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.65| 0.72] 0.77| 0.86|
2-year 10-year 25-year 100-year
Q (cfs)= 0.16 0.27 0.35 0.51
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.01 0.33 0.38 0.42 0.49
Asphalt 0.04 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.65 0.72 0.77 0.86




Winchester Drainage Sub Area

Watershed - W2 0.22 Acres
Time of Concentration w2
Description Drainage Sub Area W2
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 250 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.01 0.7
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.66| 0.73] 0.78| 0.87|
2-year 10-year 25-year 100-year
Q (cfs)= 0.71 1.22 1.56 2.28
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.04 0.33 0.38 0.42 0.49
Asphalt 0.18 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.66 0.73 0.78 0.87




Winchester Drainage Sub Area

Watershed - W3 0.31 Acres
Time of Concentration W3
Description Drainage Sub Area W3
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 336 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.02 0.9
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.64/ 0.71] 0.76| 0.85|
2-year 10-year 25-year 100-year
Q (cfs)= 0.98 1.67 2.14 3.13
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.07 0.33 0.38 0.42 0.49
Asphalt 0.24 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.64 0.71 0.76 0.85




Winchester Drainage Sub Area

Watershed - w4 0.43 Acres
Time of Concentration w4
Description Drainage Sub Area W4
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 615 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.03 1.7
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.66| 0.73] 0.78| 0.86|
2-year 10-year 25-year 100-year
Q (cfs)= 1.39 2.37 3.03 4.44
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.08 0.33 0.38 0.42 0.49
Asphalt 0.35 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.66 0.73 0.78 0.86




Winchester Drainage Sub Area

Watershed - W5 0.59 Acres
Time of Concentration W5
Description Drainage Sub Area W5
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 615 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.03 1.7
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.66| 0.73] 0.78| 0.86|
2-year 10-year 25-year 100-year
Q (cfs)= 1.90 3.25 4.16 6.09
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.11 0.33 0.38 0.42 0.49
Asphalt 0.48 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.66 0.73 0.78 0.86




Winchester Drainage Sub Area

Watershed - W6 0.45 Acres
Time of Concentration W6
Description Drainage Sub Area W6
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 244 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt=L/(60*V)
Tt= 0.01 0.7
[1c 10.0 min. |
I= I=b/(TC+d)" e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.67| 0.74] 0.79| 0.88|
2-year 10-year 25-year 100-year
Q (cfs)= 1.48 2.53 3.23 4.72
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.07 0.33 0.38 0.42 0.49
Asphalt 0.38 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.67 0.74 0.79 0.88




Winchester Drainage Sub Area

Watershed - W7 0.30 Acres
Time of Concentration W7
Description Drainage Sub Area W7
hrs min.
Sheet Flow L (ft) = 12 Tt=  60*0.007*(n*L)"0.8/(P2"0.5)*S"0.4
n= 0.016
S (%) = 2.00
P2= 3.34 Tt= 0.00 0.3
Shallow Flow L (ft) = 0 Tt= L/(60*20.3282*S"(0.5))
(Paved) S (%) = 1.05
Tt= 0.00 0.00
Channel Flow L (ft) = 227 |
(Channel Flow) Est. V (ft/sec)= 6 V (fps) = 6.00
Tt= L/(60*V)
Tt= 0.01 0.6
[1c 10.0 min. |
I= I=b/(TC+d)"e
2-year 10-year 25-year 100-year
b 69.7 59.8 64.6 74.9
d 12.03 7.69 7.14 5.95
e 0.857 0.72 0.691 0.663
| (in/hr)= 4.92 7.56 9.07 11.94
['C" Value 0.66| 0.74] 0.79| 0.87|
2-year 10-year 25-year 100-year
Q (cfs)= 0.98 1.67 2.14 3.13
Area "C" Coefficient
2-year 10-year 25-year 100-year
Developed Grass (Fair, Average 2-7%) 0.05 0.33 0.38 0.42 0.49
Asphalt 0.25 0.73 0.81 0.86 0.95
Concrete/Roof 0.00 0.75 0.83 0.88 0.97
Composite "C" Value 0.66 0.74 0.79 0.87




Cross Section for DA A2 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.55 ft
Discharge 41.85 ft¥s

Cross Section Image
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Worksheet for DA A2 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
41.85 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035

6/8/2020 1:40:11 PM
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Worksheet for DA A2 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.55 ft
Elevation Range 0.00to 0.78 ft

Flow Area 12.01 ft2
Wetted Perimeter 3111 ft
Hydraulic Radius 0.39 ft
Top Width 30.00 ft
Normal Depth 0.55 ft
Critical Depth 0.54 1t
Critical Slope 0.00534  ft/ft
Velocity 348 fi/s
Velocity Head 0.19 ft
Specific Energy 0.74 ft
Froude Number 0.97

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.55 ft
Critical Depth 0.54 1t
Channel Slope 0.00500  ft/ft
Critical Slope 0.00534  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A2 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.40 ft
Discharge 18.65 ft¥s

Cross Section Image
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Worksheet for DA A2 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
18.65 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035

6/8/2020 1:41:39 PM
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Worksheet for DA A2 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.40 ft
Elevation Range 0.00to 0.78 ft

Flow Area 7.36 ft?
Wetted Perimeter 30.80 ft
Hydraulic Radius 0.24 ft
Top Width 30.00 ft
Normal Depth 0.40 ft
Critical Depth 0.38 ft
Critical Slope 0.00630  ft/ft
Velocity 2.53 ft/s
Velocity Head 0.10 ft
Specific Energy 0.50 ft
Froude Number 0.90

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.40 ft
Critical Depth 0.38 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00630  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A3 100YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01790  ft/ft
Normal Depth 0.44 ft
Discharge 46.77 ft3/s

Cross Section Image
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Worksheet for DA A3 100YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01790 ft/ft
46.77 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A3 100YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.44 ft
Elevation Range 0.00to 0.78 ft

Flow Area 8.74 ft2
Wetted Perimeter 30.89 1t
Hydraulic Radius 0.28 ft
Top Width 30.00 ft
Normal Depth 0.44 ft
Critical Depth 0.57 1t
Critical Slope 0.00523 ft/ft
Velocity 5.35 ft/s
Velocity Head 0.44 ft
Specific Energy 0.89 ft
Froude Number 1.75

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.44 1t
Critical Depth 0.57 1t
Channel Slope 0.01790 ft/ft
Critical Slope 0.00523 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A3 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.58 ft
Discharge 46.77 ft3/s

Cross Section Image
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Worksheet for DA A3 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
46.77 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A3 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.58 ft
Elevation Range 0.00to 0.78 ft

Flow Area 12.85 ft?
Wetted Perimeter 31.16  ft
Hydraulic Radius 0.41 1t
Top Width 30.00 ft
Normal Depth 0.58 ft
Critical Depth 0.57 1t
Critical Slope 0.00523 ft/ft
Velocity 3.64 ft/s
Velocity Head 0.21 ft
Specific Energy 0.78 ft
Froude Number 0.98

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.58 ft
Critical Depth 0.57 1t
Channel Slope 0.00500  ft/ft
Critical Slope 0.00523 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A3 10YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01790  ft/ft
Normal Depth 0.33 ft
Discharge 20.84 ft¥s

Cross Section Image
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Worksheet for DA A3 10YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01790 ft/ft
20.84 /s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A3 10YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.33 ft
Elevation Range 0.00to 0.78 ft

Flow Area 536 ft?
Wetted Perimeter 30.66 ft
Hydraulic Radius 017 1t
Top Width 30.00 ft
Normal Depth 0.33 ft
Critical Depth 0.40 ft
Critical Slope 0.00616  ft/ft
Velocity 3.89 fi/s
Velocity Head 0.23 ft
Specific Energy 0.56 ft
Froude Number 1.62

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.33 ft
Critical Depth 0.40 ft
Channel Slope 0.01790 ft/ft
Critical Slope 0.00616  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A3 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.41 ft
Discharge 20.84 ft¥s

Cross Section Image

1.00
0.0
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Worksheet for DA A3 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
20.84 /s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A3 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 041 ft
Elevation Range 0.00to 0.78 ft

Flow Area 7.87 ft2
Wetted Perimeter 30.83 1t
Hydraulic Radius 0.26 ft
Top Width 30.00 ft
Normal Depth 0.41 ft
Critical Depth 0.40 ft
Critical Slope 0.00616  ft/ft
Velocity 2.65 ft/s
Velocity Head 011 1t
Specific Energy 0.52 ft
Froude Number 0.91

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.41 ft
Critical Depth 0.40 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00616  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A5 100YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01310  f/ft
Normal Depth 043 ft
Discharge 36.56 ft3¥/s

Cross Section Image
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Worksheet for DA A5 100YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01310  ft/ft
36.56 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A5 100YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 043 ft
Elevation Range 0.00to 0.78 ft

Flow Area 8.27 ft2
Wetted Perimeter 30.86 ft
Hydraulic Radius 0.27 1t
Top Width 30.00 ft
Normal Depth 043 ft
Critical Depth 0.51 1t
Critical Slope 0.00549  ft/ft
Velocity 442 fi/s
Velocity Head 0.30 ft
Specific Energy 0.73 ft
Froude Number 1.48

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 0.51 1t
Channel Slope 0.01310  ft/ft
Critical Slope 0.00549  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A5 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.52 1t
Discharge 36.56 ft3¥/s

Cross Section Image
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Worksheet for DA A5 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
36.56 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A5 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.52 ft
Elevation Range 0.00to 0.78 ft

Flow Area 11.07 ft2
Wetted Perimeter 31.04 ft
Hydraulic Radius 0.36 ft
Top Width 30.00 ft
Normal Depth 0.52 ft
Critical Depth 0.51 1t
Critical Slope 0.00549 ft/ft
Velocity 3.30 ft/s
Velocity Head 017 1t
Specific Energy 0.69 ft
Froude Number 0.96

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.52 ft
Critical Depth 0.51 1t
Channel Slope 0.00500  ft/ft
Critical Slope 0.00549  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A5 10YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01310  f/ft
Normal Depth 0.32 1t
Discharge 16.29 ft¥/s

Cross Section Image
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Worksheet for DA A5 10YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01310 ft/ft
16.29 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035

6/8/2020 1:48:56 PM
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Worksheet for DA A5 10YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.32 ft
Elevation Range 0.00to 0.78 ft

Flow Area 5.07 ft2
Wetted Perimeter 30.64 ft
Hydraulic Radius 017 1t
Top Width 30.00 ft
Normal Depth 0.32 ft
Critical Depth 0.36 ft
Critical Slope 0.00649  ft/ft
Velocity 3.21 ft/s
Velocity Head 0.16 ft
Specific Energy 048 ft
Froude Number 1.38

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.32 ft
Critical Depth 0.36 ft
Channel Slope 0.01310  ft/ft
Critical Slope 0.00649  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A5 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.38 ft
Discharge 16.29 ft¥/s

Cross Section Image
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Worksheet for DA A5 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
16.29 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A5 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.38 ft
Elevation Range 0.00to 0.78 ft

Flow Area 6.79 ft2
Wetted Perimeter 30.76  ft
Hydraulic Radius 0.22 1t
Top Width 30.00 ft
Normal Depth 0.38 ft
Critical Depth 0.36 ft
Critical Slope 0.00649  ft/ft
Velocity 240 ft/s
Velocity Head 0.09 ft
Specific Energy 047 1t
Froude Number 0.89

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.38 ft
Critical Depth 0.36 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00649  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A6 100YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01930 ft/ft
Normal Depth 043 ft
Discharge 4544  ft3/s

Cross Section Image
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Worksheet for DA A6 100YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01930 ft/ft
45.44  ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035

6/8/2020 1:50:57 PM
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Worksheet for DA A6 100YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 043 ft
Elevation Range 0.00to 0.78 ft

Flow Area 8.39 ft?
Wetted Perimeter 30.87 ft
Hydraulic Radius 0.27 1t
Top Width 30.00 ft
Normal Depth 043 ft
Critical Depth 0.56 ft
Critical Slope 0.00526  ft/ft
Velocity 5.42 ft/s
Velocity Head 0.46 ft
Specific Energy 0.89 ft
Froude Number 1.81

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 043 ft
Critical Depth 0.56 ft
Channel Slope 0.01930 ft/ft
Critical Slope 0.00526  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A6 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.57 1t
Discharge 4544  ft3/s

Cross Section Image
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Worksheet for DA A6 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
45.44  ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A6 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.57 ft
Elevation Range 0.00to 0.78 ft

Flow Area 12.63 ft?
Wetted Perimeter 31.15 ft
Hydraulic Radius 0.41 1t
Top Width 30.00 ft
Normal Depth 0.57 ft
Critical Depth 0.56 ft
Critical Slope 0.00526  ft/ft
Velocity 3.60 ft/s
Velocity Head 0.20 ft
Specific Energy 0.77 1t
Froude Number 0.98

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.57 ft
Critical Depth 0.56 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00526  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A6 10YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01930 ft/ft
Normal Depth 0.32 1t
Discharge 20.28 ft3¥/s

Cross Section Image
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Worksheet for DA A6 10YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01930 ft/ft
20.28 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A6 10YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.32 ft
Elevation Range 0.00to 0.78 ft

Flow Area 515 ft2
Wetted Perimeter 30.65 ft
Hydraulic Radius 017 1t
Top Width 30.00 ft
Normal Depth 0.32 ft
Critical Depth 0.39 ft
Critical Slope 0.00620 ft/ft
Velocity 3.94 ft/s
Velocity Head 0.24 ft
Specific Energy 0.56 ft
Froude Number 1.67

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.32 ft
Critical Depth 0.39 ft
Channel Slope 0.01930 ft/ft
Critical Slope 0.00620 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A6 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.41 ft
Discharge 20.28 ft3¥/s

Cross Section Image
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Worksheet for DA A6 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
20.28 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A6 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 041 ft
Elevation Range 0.00to 0.78 ft

Flow Area 7.76 ft2
Wetted Perimeter 30.82 ft
Hydraulic Radius 0.25 ft
Top Width 30.00 ft
Normal Depth 0.41 ft
Critical Depth 0.39 ft
Critical Slope 0.00620 ft/ft
Velocity 261 ft/s
Velocity Head 011 1t
Specific Energy 0.51 ft
Froude Number 0.91

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.41 ft
Critical Depth 0.39 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00620 ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A7 100YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01470  f/ft
Normal Depth 042 ft
Discharge 3751 ft¥s

Cross Section Image
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Worksheet for DA A7 100YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01470 ft/ft
37.51 f{t¥s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A7 100YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 042 ft
Elevation Range 0.00to 0.78 ft

Flow Area 8.11 ft2
Wetted Perimeter 30.85 1t
Hydraulic Radius 0.26 ft
Top Width 30.00 ft
Normal Depth 042 ft
Critical Depth 0.51 1t
Critical Slope 0.00546  ft/ft
Velocity 462 ft/s
Velocity Head 0.33 ft
Specific Energy 0.75 ft
Froude Number 1.57

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 042 ft
Critical Depth 0.51 1t
Channel Slope 0.01470 ft/ft
Critical Slope 0.00546  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A7 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.52 1t
Discharge 3751 ft¥s

Cross Section Image
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Worksheet for DA A7 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
37.51 f{t¥s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A7 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.52 1t
Elevation Range 0.00to 0.78 ft

Flow Area 11.24 ft2
Wetted Perimeter 31.06 1t
Hydraulic Radius 0.36 ft
Top Width 30.00 ft
Normal Depth 0.52 1t
Critical Depth 0.52 1t
Critical Slope 0.00546  ft/ft
Velocity 3.34 ft/s
Velocity Head 017 1t
Specific Energy 0.70 ft
Froude Number 0.96

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.52 1t
Critical Depth 0.52 1t
Channel Slope 0.00500  ft/ft
Critical Slope 0.00546  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A7 10YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01470  f/ft
Normal Depth 0.32 1t
Discharge 16.74  ft3/s

Cross Section Image
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Worksheet for DA A7 10YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.01470 ft/ft
16.74  ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

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

10of 2



Worksheet for DA A7 10YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.32 ft
Elevation Range 0.00to 0.78 ft

Flow Area 4.98 ft2
Wetted Perimeter 30.64 ft
Hydraulic Radius 0.16 ft
Top Width 30.00 ft
Normal Depth 0.32 ft
Critical Depth 0.36 ft
Critical Slope 0.00645  ft/ft
Velocity 3.36 ft/s
Velocity Head 0.18 ft
Specific Energy 049 ft
Froude Number 1.45

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.32 ft
Critical Depth 0.36 ft
Channel Slope 0.01470 ft/ft
Critical Slope 0.00645  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A7 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.38 ft
Discharge 16.74  ft3/s

Cross Section Image
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Worksheet for DA A7 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
16.74  ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A7 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.38 ft
Elevation Range 0.00to 0.78 ft

Flow Area 6.90 ft2
Wetted Perimeter 30.77 ft
Hydraulic Radius 0.22 1t
Top Width 30.00 ft
Normal Depth 0.38 ft
Critical Depth 0.36 ft
Critical Slope 0.00645  ft/ft
Velocity 243 ft/s
Velocity Head 0.09 ft
Specific Energy 047 1t
Froude Number 0.89

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.38 ft
Critical Depth 0.36 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00645  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A8 100YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03690 ft/ft
Normal Depth 0.29 ft
Discharge 21.01 ft¥/s

Cross Section Image
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Worksheet for DA A8 100YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.03690  ft/ft
21.01 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A8 100YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.29 ft
Elevation Range 0.00to 0.78 ft

Flow Area 4.29 ft2
Wetted Perimeter 2989 ft
Hydraulic Radius 0.14 ft
Top Width 29.30 ft
Normal Depth 029 ft
Critical Depth 0.40 ft
Critical Slope 0.00615  ft/ft
Velocity 4.89 ft/s
Velocity Head 0.37 1t
Specific Energy 0.67 ft
Froude Number 2.25

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.29 ft
Critical Depth 0.40 ft
Channel Slope 0.03690 ft/ft
Critical Slope 0.00615  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A8 100YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.41 ft
Discharge 21.01 ft¥/s

Cross Section Image
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Worksheet for DA A8 100YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft
21.01 ft¥/s

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A8 100YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 041 ft
Elevation Range 0.00to 0.78 ft

Flow Area 7.91 ft2
Wetted Perimeter 30.83 1t
Hydraulic Radius 0.26 ft
Top Width 30.00 ft
Normal Depth 0.41 ft
Critical Depth 0.40 ft
Critical Slope 0.00615  ft/ft
Velocity 2.66 ft/s
Velocity Head 011 1t
Specific Energy 0.52 ft
Froude Number 0.91

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.41 ft
Critical Depth 0.40 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00615  ft/ft

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for DA A8 10YR MAX. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03690 ft/ft
Normal Depth 0.22 1t
Discharge 9.36 ft¥s

Cross Section Image
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Worksheet for DA A8 10YR MAX. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.03690  ft/ft

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

9.36 ft¥/s

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035
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Worksheet for DA A8 10YR MAX. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.22 1t
Elevation Range 0.00to 0.78 ft

Flow Area 2.34 ft2
Wetted Perimeter 22.07 ft
Hydraulic Radius 0.1 ft
Top Width 21.63 ft
Normal Depth 0.22 1t
Critical Depth 0.29 ft
Critical Slope 0.00726  ft/ft
Velocity 4.00 ft/s
Velocity Head 0.25 ft
Specific Energy 047 1t
Froude Number 215

Flow Type Superecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.22 1t
Critical Depth 0.29 ft
Channel Slope 0.03690 ft/ft
Critical Slope 0.00726  ft/ft
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Cross Section for DA A8 10YR MIN. SLOPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.31 ft
Discharge 9.36 ft¥s

Cross Section Image
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Worksheet for DA A8 10YR MIN. SLOPE

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00.00
0+06.00
0+10.00
0+10.00
0+25.00
0+40.00
0+40.00
0+44.00
0+50.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method

(0+00.00, 0.78)
(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)

0.00500 ft/ft

Elevation (ft)

Pavlovskii's Method

Pavlovskii's Method

9.36 ft¥/s

0.78
0.66
0.58
0.00
0.30
0.00
0.58
0.66
0.78

Ending Station

(0+06.00, 0.66)
(0+10.00, 0.58)
(0+10.00, 0.00)
(0+25.00, 0.30)
(0+40.00, 0.00)
(0+40.00, 0.58)
(0+44.00, 0.66)
(0+50.00, 0.78)

Roughness Coefficient

0.035
0.016
0.016
0.016
0.016
0.016
0.016
0.035

6/8/2020 1:55:16 PM

Bentley Systems, Inc. Haestad Methods SoBdidleg EiderMaster V8i (SELECTseries 1) [08.11.01.03]

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

10of 2



Worksheet for DA A8 10YR MIN. SLOPE

Options

Closed Channel Weighting Method

Pavlovskii's Method

Results

Normal Depth 0.31 ft
Elevation Range 0.00to 0.78 ft

Flow Area 4.86 ft2
Wetted Perimeter 30.63 1t
Hydraulic Radius 0.16 ft
Top Width 30.00 ft
Normal Depth 0.31 ft
Critical Depth 0.29 ft
Critical Slope 0.00726  ft/ft
Velocity 1.93 ft/s
Velocity Head 0.06 ft
Specific Energy 0.37 ft
Froude Number 0.84

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.31 ft
Critical Depth 0.29 ft
Channel Slope 0.00500  ft/ft
Critical Slope 0.00726  ft/ft
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Parkside Subdivision Phase 1 Drainage Report

Attachment T

Parkside Offsite Drainage Report
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