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PURPOSE OF THE REPORT

The purpose of this report is to present the hydraulic analysis for the 2-year, 10-year, and 100-
year, 24 hour storm events as required by St. Charles County, Missouri. The calculations for time
of concentration, detention volume, rainfall discharge, and routing were performed using the
computer software PondPack V8i, by Haested Methods.

METHOD OF ANALYSIS

The overall Preston Woods development site is approximately 168.5 acres is located at Highway
N and Rhodes Road. Phases 1-5 of the subdivision have been constructed and detention is
provided in two basins previously approved by the City. This report is to provide the detention
analysis for the remaining phases of the development (approximately 60.1 acres) which discharge
at the southeast comer of the development. The detention analysis is based on the St. Charles
County Design Criteria Section 50.80. A summary of the requirements are listed below.

o For sites over 10 acres, the post development peak flow for the 2-year and 10-year 24
hour storms shall not exceed the existing peak flow for the respective storm event.

» The existing and post developed peak flows shall be determined using Technical Release
55 (TR-55) for sites 10 acres or greater.

¢ Detention basin volume will be based on routing the post-developed 2-year, 10-year, and
100-year 24 hour inflow hydrographs while satistying the appropriate allowable release
rates.

e The maximum depth of water in a dry detention basin shall not exceed six (6) feet.
The maximum ponding elevation shall be calculated based on a routing of the 100-year
24 hour storm event for sites greater than 10 acres.

® A minimum of two (2} feet of freeboard shall be provided from the top of the basin to the
maximum ponding elevation.

ANALYSIS SUMMARY

The original use of the site was a homestead used for raising livestock, The current usage of the
land is undeveloped meadows and woods. The hydrologic soil types for the site is based on the
Web Soil Survey by the Natural Resources Conservation Services. A copy of the soil map is
provided in Exhibit A. A copy of the existing conditions, time of concentration route, and CN
values used in the analysis is provided in Exhibit B. The site conditions were input into
PondPack and routed to determine the allowable release rates for the site. A copy of the
PondPack report is provided in Exhibit C.

The proposed use of the site is single family residential. Detention is being provided via two (2)
detention basins. A copy of the proposed condition layout, time of concentration routing, and CN
values is provided in Exhibit D. Detention is being provided in two Basins (noted as A and B) as
shown in Exhibit D. The outfall structure for Basin A is a 6ft by 6ft riser structure with a 1.5ft
wide by 1t high low flow opening at elevation 562.0, a 4ft wide by 11t high intermediate opening
at elevation 565.75, and the top of the riser set at elevation 566.85. The outfall structure for Basin
B is a 71t by 71t riser structure with a 3ft wide by 1ft high opening at elevation 541.00 and the top
of the riser set at elevation 544.50. A copy of the basin sections and outlet structure details are
provided in Exhibit E. The proposed site conditions were input into PondPack and routed to
determine the proposed release rates from the site. A copy of the PondPack report is provided in
Exhibit F.
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SUMMARY OF RESULTS

Allowable Release Rate (Point of 1nterest)

2-yr Peak Discharge
10-yr Peak Discharge

Proposed Conditions:

Basin A:
2-yr Peak Discharge
2-yr High Water Elevation
10-yr Peak Discharge
10-yr High Water Elevation
100-yr Peak Discharge
100-yr High Water Elevation

Basin B:
2-yr Peak Discharge
2-yr High Water Elevation
10-yr Peak Discharge
10-yr High Water Elevation
100-yr Peak Discharge
100-yr High Water Elevation

Bypass Area:
2-yr Peak Discharge
10-yr Peak Discharge

Point of Interest:
2-yr Peak Discharge
10-yr Peak Discharge

As noted above, the post-development 2-year and 10-year, 24 hour peak discharges do not exceed

fi

Il

42.88cfs @ 12.10 hours
119.79cfs @ 12.10 hours

11.64cfs @ 12.35 hours
564.60
15.04cfs @12.45 hours
566.34
92.62cfs @ 12.20 hours
567.73

22.40cfs @ 12.05 hours
54436

68.99cfs @12.15 hours
545.22

124.75cfs @ 12.15 hours
546.07

7.95cfs @ 12.10 hours
22.70cfs @ 12.10 hours

40.36¢cfs @ 12.15 hours
103.30cfs @ 12.15 hours

the allowable release rates based on pre-developed conditions.
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EXHIBIT A

SOILS MAP
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Hydroiogic Seil Group—S5t. Charles County, Missouri

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soits are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soits that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential} when
thoroughly wet. These consist chisfly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method. Dominant Condition

Component Percent Cufoff: None Specified
Tie-break Rule: Higher

uspy  Natural Resources Web Soil Survey 7/19/2013
Conservation Service Naticnal Cooperative Soil Survey Page 40f 4



EXHIBIT B

EXISTING CONDITIONS ~ DRAINAGE MAP
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EXHIBIT C

EXISTING CONDITIONS -~ PONDPACK REPORT
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PROPOSED 10YR STORM EVENT ROUTING

Project Summary
PRESTON WOODS
PHASE &
Title DETENTION
REPORT
Engineer Cole 8 Associates
Company
Date 8/21/2013
Notes EXISTING CONDITIONS
Existing Conditions Calcs 2013-08-21_13- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
0054.ppc Center [08.11.01.56]
82112013 27 Siemen Company Drive Suite 200 W Page 1 cf17

Watertown, CT 06795 USA +1-203-755-1666
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PROPOSED 10YR STORM EVENT ROUTING

Subsection: User Notifications

No user

User Notifications? notifications

generated.
Existing Conditions Calcs 2013-08-21_13- Bentley Systems, lnc. Haestad Methods Solution Bentley PondPack Vai
0054.ppc Center [08.11.01.56]
8/21/2013 27 Siemon Company Drive Suite 200 W Page 2 of 17

Watertown, CT 06795 USA +1-203-755-1668



Subsection: Master Network Summary

PROPOSED 10YR STORM EVENT ROUTING

Catchments Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume {hours} (f3/s)
(years) (ft2)
St. Charles County -
Existing Conditions Synthetic Curve, 2 2 191,864.000 12.100 42.88
yrs
St. Charles County -
Existing Conditions Synthetic Curve, 10 10 422,637.000 12.100 119.79
yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours}) (ft3/s)
{years) {ft)
St, Charles County -
[20)| Synthetic Curve, 2 2 191,864.000 12.100 42.88
yrs
St Charles County -
pOI Synthetic Curve, 10 10 422,637.000 12.100 119.79
yrs

Existing Conditions Calcs 2013-08-21_13-

0054.ppe
8/21/2013

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1868

Bentiey Systems, Inc. Haestad Methods Salution

Center

Bentiey PondPack V8i
[08.11.01.58)
Page 3 of 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Time of Concentration Calculations

Return Event: 2 years
Storm Event: Typell 24hr (3.25in)

Label: Existing Conditions

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.240
0.020 ft/ft

33in
0.12 ft/s

0.236 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 330.00 ft

Is Paved? False

Slope 0.097 ft/ft

Average Velocity 5.03 ft/s

Segment Time of

Concentration 0.018 hours
Segment #3: Length and Velocity

Hydraulic Length 1,610.00 ft

Velocity 5.00 ft/s

Segment Time of

Concentration 0.08% hours
Time of Concentration (Composite)

Time of Concentration 0.344 hours

{Composite}

Existing Conditions Calcs 2013-08-21_13-
0054.ppc
8/21/2013

Bentiey Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1686

Bentley PondPack VBi
[08.11.01.58]
Page 4 of 17



PROPOSED 10YR STORM EVENT ROUTING

Return Event: 2 years

Subsection: Time of Concentration Calculations

Label: Existing Conditions Storm Event: Typell 24hr (3.25in)

==== User Defined Length & Velocity

Te = (Lf / V) / 3600
Tc= Time of concentration, hours
Where: Lf= Flow length, feet

V= velocity, ft/sec

==== §CS Channel Flow

R=0Qa/Wp
V = (1.49 * (R**(2/3)) * (SF**-0.5)) / n

Te =
(Lf/ V) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
Where: V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tec= Time of concentration, hours
Lf= Flow length, feet

==== 8CS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16,1345 * {5f*%(.5)

Tc= Paved Surface:
Vo= 20.3282 * (5f**0.5)

(Lf/ V)/ 3600
V= Velodity, ft/sec
Sf= Slope, ft/ft

Where: Tc= Time of concentratlon, hours
Lf= Flow length, feet
Existing Conditions Calcs 2013-08-24_13- Bentley Systems, Inc. Haestad Methods Solution
0054.ppc Center
8/21/2013 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1688

Bentley PondPack Vai
[08.11,01.56]
Page 5 of 17



PROPOSED 10YR STORM EVENT ROUTING
Return Event: 2 years
Storm Event: Typell 24hr (3.25 in)

Subsection: Runoff CN-Area
Label; Existing Conditions

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

E"‘?la‘é"“’ - cont. grass (non grazed) - - - 71.000 20.770 0.0 0.0 71.000
8]}

Woods - good - Soll C 70.000 20,650 0.0 0.0 70.000

g"e"ag"w - cont. grass (non grazed) - ---- - 58.000 11,990 0.0 0.0 58,000
0

g"‘?f’g"w - cont. grass (non grazed) - —- - 78,000 4.970 0.0 0.0 78.000
0l

Woods - good - Soil B 55,000 3,850 0.0 0.0 55.000

COMPOSITE AREA & WEIGHTED CN ——> (N/A) 62.230 (N/A) (N/A) 67.733

Existing Conditions Calcs 2013-08-21_13-
0054.ppc
82112013

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

Center

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

Bentley PondPack V8i
[08.11.01.58]
Page 6 of 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method {Computational Notes)
Definition of Terms

At Total area (acres): At = Ai+Ap
Al Impervious area (acres}
Ap Pervious area (acres}
CNI Runoff curve number for impervious area
CNp Runoff curve number for pervious area
fLoss f loss constant infiltration (depth/time}
gks Saturated Hydraulic Conductivity (depth/time)
Md Volumetric Moisture Deficit
Psi Capillary Suction {length)
hK Horton Infiltration Decay Rate (time~-1)
fo Initial Infiltration Rate (depth/time)
fc Uttimate(capacity)Infiltration Rate (depth/time}
Ia Initial Abstraction (length)
Computational increment {duration of unit excess rainfall)
dt Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt is then adjusted to match up with Tp)
UDdt User specifted overlride computational main time increment
(only used if UDdt is => .1333Tc}
DY) Point on distribution curve (fraction of P) for time step t
K 2/ (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversions * K: = {(1hr/3600sec) *
Ks (1ft/12in) * ((5280ft)**2/sq.mi}} * K
Default Ks = 645.333 * 0.75 = 484
Lag Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
P Total precipltation depth, inches
Fa(t) Accumulated rainfall at time step t
Pi{t) Incremental rainfall at time step t
Peak discharge (cfs) for Lin. runoff, for 1hr, for 1 sqml. = (Ks * A* Q) /
ap Tp (where Q@ = lin, runcff, A=sq.mi.}
Qu(t) Unit hydrograph ordinate (cfs) at time step t
Q) Final hydregraph erdinate (cfs) at time step t
Rai(t) Accumulated runoff (inches) at time step t for impervious area
Rap(t) Accumulated runoff {inches) at time step t for pervious area
Rii(t) Incremental runoff (inches) at time step t for impervious area
Rip{t) Incremental runoff (inches) at time step t for pervious area
R(t) Incremental weighted total runoff (inches)
Rtm Time increment for rainfalt table
Si S for impervious area: Si = {1000/CNi) - 10
Sp S for pervious area:  Sp = (1000/CNp) - 10
t Time step {row} number
Tc Time of concentration
Th Time (hrs) of entire unit hydrograph: Tb = Tp + Tr
Tp Time (hrs) to peak of a unit hydregraph: Tp = {d/2) + Lag
Tr Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp
Existing Conditions Caics 2013-08-21_13- Bantley Systems, Inc. Haestad Methods Salution
0054.ppe Center
8/21/12013 27 Siemon Company Drive Suite 200 W

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

Bentley PondPack Vai
[08.11.01.56}
Page 7 of 17



PROPOSED 10YR STORM EVENT ROUTING
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method
Computational Notes

Precipitation

Column (1} Time for time step t

Column {2} D(t} = Point on distribution curve for time step t
Column (3) Pi(t) = Pa(t) - Pa(t-1): Col.{(4) - Preceding Col.(4)
Column (4) Paft) = D(t) x P: Col.{(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)

Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.25p) then use: Rap(t) = 0.0
Column (5) If (Pa(t) is > 0.2Sp) then use:

Rap{t) = (Col.(4}-0.25p)**2 / {Col.{(4)+0.85p)

Rip(t) = Incremental pervious runoff for time step t
Column (6) Rip(t) = Rap(t) - Rap(t-1}

Rip(t) = Col.(5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)... Did not specify to use impervious areas.

Incremental Weighted Runoff

R(E) = (Ap/At) X RIp(t) +  (AV/AL) x RIi(t)
Column {3) R(t) = (AD/AL) x Col.(6) +  (Ai/AL) x Cal.(8)
SCS Unit Hydrograph Method

Q(t) Is computed with the SCS unit hydrograph method
Column (10) using R(t) and Qu(t).

Existing Conditions Calcs 2013-08-21_13- Bentley Systems, Inc. Haestad Methods Solution
0G54.ppc Center
B/21/2013 27 Siemen Company Drive Sulte 200 W

Watertown, CT 06795 USA +1.203-755-1666

Benfley PondPack VBi
[08.11.01.56}
Page Bof 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph Summary
Label: Existing Conditions

Existing Conditions Calcs 2013-08-21_13-

0054.ppc
8/21/2013

Return Event: 2 years

Storm Event: Typell 24hr (3.25in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
(Composlte)

Area {User Defined)

Typell 24hr{3.25
in)
2 years
35.000 hours
3.4 in

(0.344 hours
62.230 acres

Computational Time

Increment 0.046 hours

Time to Peak (Computed) 12.144 hours

Flow (Peak, Computed) 43,12 ft3/s

Output Increment 0.050 hours

Time to Flow {Pezk

Interpolated Output) 12,100 hours

Flow (Peak Interpolated 3

Outpud) 42.88 ft3/s
Drainage Area

SCS CN (Composite) 68.000

Area {User Defined)
Maximum Retention

62,230 acres

(Pervious} 471in

Maximum Retention 0.9 in

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth 0.8in

(Pervious) )

Runoff Volume {Pervious) 191,550.466 i3

Hydrograph Volume (Area under Hydrograph curve)

Volume 191,864.000 ft3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.344 hours

Computational Time 0.046 hours

Increment )

Unit Hydrograph Shape 483.432

Factor '

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58]
Page 9 of 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph Summary Return Event: 2 years
Label: Existing Conditions Storm Event: Typell 24hr (3.25 in)

SCS Unit Hydrograph Parameters

Unit peak, gqp 205,16 ft3/s

Unit peak time, Tp 0.229 hours

Unit receding limb, Tr 0.916 hours

Total unit time, Th 1.146 hours
Existing Canditions Calcs 2013-08-21_13- Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V8i
0054.ppc Center [08.11.01.56]
8/21/2013 27 Siemon Company Drive Suits 200 W Page 10 of 17

Watertown, CT 06795 USA +1-203-755-1668



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph (Hydrograph Table)
Label: Existing Conditions

Return Event: 2 years
Storm Event: Typell 24hr (3.25in)

Typell 24hr (3.25

Storm Event in)
Return Event 2 years
Duration 35,000 hours
Depth 34iIn
'(I'é?; I;:cf)s(i:tc:er;centratlon 0.344 hours

Area (User Defined) 62.230 acres

HYDROGRAPH ORDINATES (ft2/s)
Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(hours) (3/s) (ft3/s) (ft3/s) (ft3/s) {ft3/s})
11.500 0.00 0.00 0.02 0.14 0.50
11.750 1.36 3.13 6.46 12,06 20.12
12.000 29.63 38.03 42.88 42.65 38.61
12.250 33.00 27.45 22.88 19.50 16,95
12,500 14.90 13.22 11.82 10.66 9,71
12,750 8.94 8.32 7.82 7.40 7.04
13.000 6.73 6.45 6.21 6.01 5.82
13.250 5.65 5.49 5.35 5.22 5.09
13.500 4.97 4.86 4.74 4.63 4.53
13.750 4.43 4,33 4.24 4.15 4.06
14.000 3.97 3.89 3.81 3.73 3.66
14.250 3.60 3.55 3.51 3.47 3.43
14.500 3.40 3.37 334 331 3.28
14.750 3.25 3,22 3.19 3.16 3.14
15.000 311 3.08 3.05 3.02 2.99
15.250 2.96 2.93 2.90 2.87 2.84
15.500 2.81 2.78 2.75 2.72 2.69
15.750 2.66 2.63 2.59 2.56 2.53
16.000 2.50 247 244 2.41 2.38
16.250 2.36 2.34 2.32 231 2.29
16,500 2.28 2.27 2,26 2.25 2.24
16,750 2.23 2.22 2.21 2.20 2.18
17.000 217 2.16 2.15 2.14 2.13
17.250 2,12 2.11 2.10 2.09 2.08
17.500 2.07 2.05 2.04 2.03 2.02
17.750 2.01 2.00 1.9 1.98 1.96
18.000 1.95 1.94 1.93 1.92 1.91
18.250 1.50 1.88 1.87 1.86 1.85
18.500 1.84 1,83 1.81 1,80 1.79
18.750 1.78 1.77 1.75 1.74 1.73
19.000 1.72 1.71 1.69 1.68 1.67
19.250 1.66 1.65 1.63 1.62 1.61
Existing Conditions Cales 2013-08-21_13- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
0054.ppc Center [08.11.01.56)]

8/21/2013

27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1668

Page 11 of 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph (Hydrograph Table)
Label: Existing Conditions

Time on left represents time for first value in each row.

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours

Return Event: 2 years
Storm Event: Typell 24hr (3.25 in)

Time Flow Flow Flow Flow Flow
(hours) {ft3/s) {f3/s) (ft¥/s) (ft3/s) (ft3/s)
19.500 1.60 1.58 1.57 1.56 1,55
19.750 1.53 1.52 1.51 1.50 1.48
20.000 1.47 1.46 1.45 1.44 1.43
20.250 1.42 141 141 1.40 1.40
20,500 1.40 1.39 1.39 1.39 1.3%
20.750 1.38 1.38 1.38 1,38 1.38
21.000 1.37 1.37 1.37 1.37 1.37
21.250 1.36 1.36 1.36 1.36 1.36
21.500 1.35 1,35 1.35 1.35 1.35
21.750 1.34 1.34 1.34 1,34 1.34
22.000 1.33 1.33 1.33 1,33 1.33
22.250 1.32 1.32 1.32 1.32 1.31
22.500 131 1.31 1.31 1.31 1.30
22.750 1.30 1.30 1,30 1.30 1.29
23.000 1.29 1,29 1.29 1.28 1.28
23.250 1.28 1.28 1.28 1.27 1.27
23.500 1,27 1,27 1.26 1.26 1.26
23.750 1,26 1.26 1.25 1.45 2.64
24.000 5.87 11.07 16.15 18.38 17.25
24.250 14.19 10.40 7.17 4.99 3.51
24,500 246 1,72 1.20 0.83 0.58
24,750 041 0.29 0.20 0.14 0.10
25,000 0.06 0.02 0.00 0.00 (N/A)

Existing Conditions Calcs 2013-08-21_13-

0054.ppe
8/21/2013

Bentley Systems, Inc. Haestad Methods Sotution

Center

27 Siemon Cempany Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.58]
Page 12 of 17



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph Summary
Label; Existing Conditions

Return Event: 10 years
Storm Event: Typell 24hr (5.0 in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
(Compaosite)

Area (User Defined)

Typell 24hr (5.0
in)
10 years
24.000 hours
5.01n

0.344 hours
62.230 acres

Computational Time
Increment

Time to Peak {Computed)
Flow {Peak, Computed)
Cutput Increment

Time to Flow (Peak
Interpolated Cutput)

Flow {Peak Interpolated
Cutput)

0.046 hours

12.098 hours
119.95 ft3/s
0,050 hours

12,100 hours

119.79 ft3/s5

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

£8.000
62,230 acres

4.7 in

0.9 1In

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff volume {Pervious)

1.9in
424,589,658 ft®

Hydragraph Volume {Area under Hydragraph curve)

Volume

422,637.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)
Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rlising, Tr/Tp

Existing Caonditions Cales 2013-08-21_13-
0054.ppc
B/21/2013

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W

0.344 hours

0.046 hours

483.432

0.74%9
1.670

Bentley PondPack V8i
Center [08.11.01.58]
Page 13 of 17

watertown, GT 08795 USA +1-203-755-1866



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: Existing Conditions Storm Event: Typell 24hr (5.0 in)

SCS Unit Hydrograph Parameters

Unit peak, qp 205.16 fi3/s

Unit peak time, Tp 0.229 hours

Unit receding limb, Tr 0.916 hours

Tetal unit time, Th 1.146 hours
Existing Conditions Calcs 2013-08-21_13- Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
0054 .ppc Center [0B.11.01,56]
8/21/2013 27 Stermnon Company Drive Suite 200 W Page 14 of 17

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



Subsection: Unit Hydrograph (Hydrograph Table)
Label; Existing Conditions

PROPOSED 10YR STORM EVENT ROUTING

Return Event: 10 years
Storm Event: Typell 24hr (5.0in)

Storm Event Typell 24hr (5.0

in}
Return Event 10 years
Duration 24.000 hours
Depth 5.010n
Time of Concentration
(Composite) 0.344 hours

Area (User Defined) 62.230 acres

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 0.050 hours

Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
{hours) (it3/s) (ft*/s) (ft3/s) (ft3/s) (ft3/s)
16.200 0.00 0.00 0.01 0.02 0.05
10.450 0.09 0.14 0.20 0.27 0.35
10.700 0.44 0.53 0.64 0.76 0.88
10.950 1.02 1.16 1,32 1.49 1.68
11.200 1.90 2.15 243 2.74 3.08
11,450 3.46 3.88 4,45 5.39 714
11,700 10.15 15.06 22.57 33.93 50.35
11,950 71.51 94.18 112.03 115.79 114.94
12.200 101.36 84.88 69.43 56.93 47.76
12,450 40.88 3543 31.05 27.46 24.53
12.700 22.16 20.25 18.72 17,49 16.47
12,950 15.60 14,85 14.20 13,63 13.15
13.200 12.71 12.32 11.96 11,64 11.33
13.450 11.04 10.77 10.50 10.24 9.99
13,700 9.75 9.52 9.30 9.09 8.89
13,950 8.69 8.50 8.31 8.12 7.95
14,200 7.80 7.67 7.55 7.45 7.36
14,450 7.28 7,20 7.13 7.06 6.99
14,700 6.93 6.86 6.80 6.73 6.67
14.950 6.60 6.54 6.47 6.41 6.34
15.200 65.28 6.21 6.14 6.08 6.01
15.450 5.95 5.88 5.81 5.74 5.68
15.700 5.61 5.54 5.47 5.40 5.34
15,850 5.27 5.20 5.13 5.06 5.00
16.200 4.94 4.89 4,85 4.81 4,78
16.450 4.75 4.72 4,70 4.67 4,65
16,700 4.62 4.60 4.58 4.55 4,53
16.950 4.50 4.48 4,46 4,43 4.41
17.200 4,39 4.36 4.34 4.31 4.29
17.450 4,27 4.24 4,22 4.19 4,17
17.700 4,14 4,12 4.10 4.07 4.05
17.950 4.02 4.00 3.97 3.95 3.92
Existing Cenditions Calecs 2013-08-21_13- Bentiey Systems, Inc. Hasstad Methads Solution Beniley PongPack V8i
0054 ppe Center [08.11.01.58]
B/21/2013 27 Siemon Company Drive Suite 200 W Page 15 of 17

Watertown, CT 08725 USA +1-203-755-1866



PROPOSED 10YR STORM EVENT ROUTING

Subsection: Unit Hydrograph (Hydrograph Table)
Label: Existing Conditions

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 0.050 hours
Time on left represents time for first value in each row.

Return Event: 10 years
Storm Event: Typell 24hr (5.0 in})

Time Flow Flow Flow Flow Flow
(hours) {ft3/s) {ft3/s) (ft3/s) (ft3/s) {ft3/s)
18.200 3.90 3.87 3.85 3.82 3.80
18.450 3.77 3.75 3.72 3.70 3.67
18.700 3.65 3.62 3.60 3.57 3.55
18.950 3.52 3.50 347 3.44 3.42
15.200 3.39 3.37 3.34 3.32 3.29
19.450 3,26 3.24 3.21 3.19 3.16
19.700 314 3.11 3.08 3.06 3.03
19,950 3.01 2.98 2.95 2.93 291
20.200 2.89 2.87 2.85 2.84 2.83
20.450 2.83 2.82 2.81 2.81 2.80
20.700 2.80 2.79 2.79 2.78 2.78
20.950 2.77 2.77 2.76 2.76 2.76
21.200 2.75 2.75 2.74 2.74 2.73
21.450 2.73 2.72 2,72 2,71 2,71
21.700 2.70 2.70 2.70 2,69 2.69
21.950 2,68 2.68 2.67 2.67 2.66
22.200 2,66 2,65 2.65 2.64 2.64
22,450 2,63 2,63 2.62 2.62 2.61
22,700 2.61 2,60 2.60 2.60 2.59
22.950 2,59 2,58 2.58 2.57 2.57
23,200 2.56 2.56 2.55 2.55 2.54
23.450 2.54 2.53 2.53 2.52 2.52
23,700 2.51 2.5 2.50 2.50 2.49
23,950 2.49 2.48 (N/A) {N/A) {N/A)

Existing Conditions Calcs 2613-08-21_13-

0054.ppc
8/21/2013

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Slemon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Bentiey PondPack VBi
[08.11.01.56]
Page 16 of 17



PROPOSED 10YR STORM EVENT ROUTING

Index
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EXHIBIT D

PROPOSED CONDITION - DRAINAGE MAP

SJOBS\Jobs201 341 3-00540\PM\ lydraulic Cales\Detention 2013-08-2 1\Detention Report-2013-09-10.doc






EXHIBIT E

DETENTION SECTIONS AND OUTFALL DETAILS
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EXHIBIT ¥

PROPOSED CONDTIONS — PONDPACK REPORT
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PROPOSED CONDITIONS

Project Summary
PRESTON WOODS
PHASE 6
Title DETENTION
REPORT
Engineer Cole & Associates
Company
Date 8/12/2013
Notes PRCPOSED CONDITIONS
Bentley Systems, fnc. Haestad Methods Secluticn Bentley PandPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 1 of 91

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

Subsection: User Notifications

User Notifications

Message Id 29

Scenario St. Charles County - Synthetic Curve, 2 yrs

Element Type Catchment

Element Id 228

Label BY-PASS

Time (N/A)

Message Tm > .25Tp. Computation increment, Tm, is greater than 1/4 Time to Peak on Unit
Hydrograph. Using a larger Tc can solve this problem.

Source Warning

Message Id 15

Scenario St. Charles County - Synthetic Curve, 2 yrs

Element Type Composite Outlet Structure

Element Id 116

Label Composite Cutlet Structure - A

Time (NfA)

Message Kr (reverse flow entrance loss coefficient) was not specified. Kr was set to same value as Ke=
0.000 .

Source Warning

Message Id 67

Scenario St. Charles County - Synthetic Curve, 2 yrs

Element Type Composite Qutlet Structure

Element Id 116

Label Composite Qutiet Structure - A

Time {N/A)

Message Flow direction set to reverse for one ore mare structures in composite outlet structure
Composite Qutlet Structure - A. To eliminate this warning, edit outiet data and select forward
only. If reverse flow analysis is required, then the tailwater conditions must be set to
interconnected pond.

Source Warning

Message Id 19

Scenario St. Charies County - Synthetic Curve, 2 yrs

Element Type Composite Outlet Structure

Element Id 116

Label Composite Outlet Structure - A

Time (N/A)

Message Charged riser flow adjusted to weir flow rate to maintain convergence. If adjustments are
desired, substitute a user defined outlet rating table for level pool routing. Or, store rating
curve(s) in E-Q-TW table, edit, then route with ICPM option.

Source Warning

Bentiey Systems, Inc, Haestad Methods Solution Bentley PondPack VBi

Detention routing Calcs 2013-09-10_13-0054,ppc Center [08.11.01.56]

8/11/2013 27 Siemon Company Drive Suite 200 W Page 2 of 91

Watertown, CT 06795 USA +1-203-765-1666



PROPOSED CONDITIONS

Subsection: User Notifications

User Notifications

Message Id 15

Scenario St. Charles County - Synthetic Curve, 2 yrs

Element Type Composite Outlet Structure

Element Id 248

Label Compasite Outlet Structure - B

Time (N/AY

Message Kr (reverse flow entrance loss coefficient) was not specified. Kr was set to same value as Ke=
0.000 .

Source Warning

Message Id 19

Scenario St. Charles County - Synthetic Curve, 2 yrs

Element Type Composite Outlet Structure

Element Id 248

Label Composite Outlet Structure - B

Time (N/A)

Message Charged riser flow adjusted to weir flow rate to maintain convergence. If adjustments are
desired, substitute a user defined outlet rating table for level pool routing. O, store rating
curve(s) in E-Q-TW table, edit, then route with ICPM option.

Source Warning

Message 1d 29

Scenario St. Charles County - Synthetic Curve, 10 yrs

Element Type Catchment

Element Id 228

Label BY-PASS

Time (N/A)

Message Tm > .25Tp. Computation Increment, Tm, is greater than 1/4 Time to Peak on Unit
Hydrograph. Using a larger Tc can solve this problem,

Source Warning

Message Id 15

Scenario St. Charles County - Synthetic Curve, 10 yrs

Element Type Composite Outlet Structure

Element Id 116

Lahkel Composite Outlet Structure - A

Time {N/A)

Message Kr (reverse flow entrance loss coefficient) was not specified. Kr was set to same value as Ke=
0.000 .

Source Warning

Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i

Detention routing Cales 2013-09-10_13-0054.ppc Center [08.11.01.56]

9/11/2013 27 Siemon Company Driva Suite 200 W Page 3 of 91

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



PROPOSED CONDITIONS

Subsection: User Notifications

User Notifications

Message Id 67

Scenatio St. Charles County - Synthetic Curve, 10 yrs

Element Type Composite Outlet Structure

Element Id 116

Label Composite Qutlet Structure - A

Time (N/A)

Message Flow direction set to reverse for one ore more structures in compaosite outiet structure
Composite QOuttet Structure - A, To eliminate this warning, edit outlet data and select forward
only. If reverse flow analysis Is required, then the tailwater conditions must be set to
fnterconnected pond.

Source Warning

Message Id 19

Scenario St. Charles County - Synthetic Curve, 10 yrs

Element Type Composite Outlet Structure

Element Id 116

Label Composite Outlet Structure - A

Time {N/A)

Message Charged riser flow adjusted to weir flow rate to maintain convergence. If adjustments are
desired, substitute a user defined outlet rating table for level pool routing. Or, store rating
curve(s) in E-Q-TW table, edit, then route with ICPM option,

Source Warning

Message Id 15

Scenario St. Charles County - Synthetic Curve, 10 yrs

Element Type Composite Outlet Structure

Element Id 248

Label Composite Outlet Structure - B

Time (N/A)

Message Kr {reverse flow entrance loss coefficient) was not specified. Kr was set to same value as Ke=
0.000 .

Source Warning

Message Id 19

Scenario St, Charles County - Synthetic Curve, 10 yrs

Element Type Composite Outlet Structure

Element Id 248

Label Composite Cutlet Structure - B

Time (N/AY

Message Charged riser flow adjusted to weir flow rate to maintaln convergence. If adjustments are
desired, substitute a user defined outlet rating tabie for level pool routing. Or, store rating
curve(s) in E-Q-TW table, edit, then route with ICPM option.

Source Warning

Bentley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
Detention routing Caics 2013-09-10_13-0054.ppc Center [08.11.01.56]
5/11/2013 27 Siemon Company Drive Suite 200 W Page 4 of 91

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



Subsection: Master Network Summary

PROPOSED CONDITIONS

Catchments Summary
Labet Scenatio Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
{(years) (E3)
St. Charles County -
Area A Synthetic Curve, 2 2 129,061.000 12.050 39.59
yrs
St. Charles County -
Area A Synthetic Curve, 10 10 244,411.000 12,050 82.55
yrs
St. Charles County -
Area A Synthetic Curve, 100 100 487,523.000 12,050 161,04
yrs
St. Charles County -
Area B Synthetic Curve, 2 2 136,031.000 12.050 38.61
yrs
St. Charles County -
Area B Synthetic Curve, 10 10 247,651.000 12.050 77.04
yrs
St. Charles County -
Area B Synthetic Curve, 100 100 478,172.000 12.050 145.91
yrs
St. Charles County -
BY-PASS Synthetic Curve, 2 2 35,652.000 12.100 7.95
yrs
St. Charles County -
BY-PASS Synthetic Curve, 10 10 80,070.000 12.100 22,70
yrs
St. Charles County -
BY-PASS Synthetic Curve, 100 100 184,010,000 12.100 53.16
yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume {hours} {ft3/s)
(years) (ft3)
5t. Charles County -
0-14 Synthetic Curve, 2 2 300,744,000 12.150 40.36
yrs
St, Charles County -
0-14 Synthetic Curve, 10 10 571,921.000 12.150 103.30
yrs
St, Charles County -
0-14 Synthetic Curve, 100 100 1,149,705.000 12.150 267.04
YIS

Pond Summary

Bentley Systems, Inc. Haestad Methods Solution
Center

Detention routing Cales 2013-09-10_13-0034.ppc

9/M11/2013

27 Siemon Company Drive Suite 200 W
Watertown, CT 06785 LISA +1-203-755-1666

Bentiey PondPack V8i
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PROPOSED CONDITIONS

Subsection: Time-Depth Curve

Label: St. Charles County

Time-Depth Curve: Typell 24hr (3.25 in)
Typell 24hr (3.25

Label

in)
Start Time 0.000 hours
Increment 0.100 hours
End Time 24.000 hours
Return Event 2 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.

Return Event; 2 years

Time Depth Depth Depth Depth Depth
(hours) (i) (in) (in) {in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 0.0 0.0 0.0 0.0 0.0
1.500 0.1 0.1 0.1 0.1 0.1
2.000 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.000 0.1 0.1 01 0.1 0.1
3.500 0.1 0.1 0.1 0.1 0.2
4.000 0.2 0.2 0.2 0.2 0.2
4,500 0.2 0.2 0.2 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
5.500 0.2 0.2 0.2 0.2 0.3
6.000 0.3 0.3 0.3 0.3 0.3
6.500 0.3 0.3 0.3 03 0.3
7.000 03 03 0.3 0.3 0.3
7.500 0.4 0.4 0.4 0.4 0.4
8.000 0.4 0.4 0.4 0.4 0.4
8.500 0.4 0.4 0.4 0.5 0.5
9.000 0.5 0.5 0.5 0.5 0.5
9.500 0.5 0.5 0.6 0.6 0.6
10.000 0.6 0.6 0.6 0.6 0.6
10.500 0.7 0.7 0.7 0.7 0.7
11.000 0.8 0.8 0.8 0.8 0.9
11.500 0.9 1.0 1.2 14 1.8
12.000 2.2 2.2 23 2.3 24
12.500 24 2.4 2.4 2.5 25
13.000 2.5 2.5 2.5 2.6 2.6
13.500 2.6 2.6 2.6 2.6 2,7
14.000 2.7 2.7 2.7 2.7 2.7
14.500 2.7 2.7 2.7 2.8 2.8
15.000 2.8 2.8 2.8 2.8 2.8
15.500 28 2.8 2.8 2.8 2.9
16,000 2.9 2.9 25 2.9 2.9
Bentley Systems, Inc. Haestad Methods Solution
Detention routing Calcs 2013-08-10_13-0054.ppc Center
9M11/2013 27 Siemon Company Drive Suite 200 W

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

Storm Event: Typell 24hr (3.25in)

Bentley PondPack v8j
[08.11.01.56)
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Subsecticn: Time-Depth Curve

Label: St. Charles County

Time on left represents time for first value in each row.

CUMULATIVE RAINFALL (in)

PROPOSED CONDITIONS

Output Time Increment = 0.100 hours

Return Event: 2 years
Storm Event: Typell 24hr (3.25 in)

Time Depth Depth Depth Depth Depth

{hours) (in) {in) (in} {in) {in)
16.500 29 2.9 2.9 2.9 2.9
17.000 2.9 2.9 2.9 3.0 3.0
17.500 3.0 3.0 3.0 3.0 3.0
18.000 3.0 3.0 3.0 3.0 3.0
18.500 3.0 3.0 3.0 3.0 3.0
15.000 3.0 3.1 3.1 3.1 31
15.500 31 3.1 3.1 3.1 31
20.000 31 3.1 3.1 31 3.1
20.500 3.1 3.1 31 31 3.1
21.000 3.1 3.1 3.1 3.1 3.2
21.500 3.2 3.2 3.2 3.2 3.2
22.000 3.2 3.2 3.2 3.2 3.2
22.500 3.2 3.2 3.2 3.2 3.2
23.000 3.2 3.2 3.2 3.2 3.2
23.500 3.2 3.2 3.2 3.2 3.2
24.000 3.4 {N/A) (N/A) {N/A) {N/A)

Bentley Systems, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppe

©/11/2013

Center

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

Bentley PondPack Vai
[08.11.01.56]
Page 9 of 91



PROPOSED CONDITIONS

Subsection: Time-Depth Curve
Label: St. Charles County

Time-Depth Curve: Typell 24hr (5.0 in)

Label Typell 24hr (5.0

in}
Start Time 0.000 hours
Increment 0.100 hours
End Time 24.000 hours
Return Event 10 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Time on left represents time for first value in each row.

Return Event: 10 years
Storm Event: Typell 24hr (5.0in)

Time Depth Depth Depth Depth Depth
(hours) (in) {in) (im) {in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.0 0.0 0.0
1.000 01 0.1 0.1 0.1 01
1.500 0.1 0.1 0.1 0.1 0.1
2.000 0.1 0.1 0.1 o1 0.1
2.500 0.1 0.1 0.2 0.2 0.2
3.000 0.2 0.2 0.2 0.2 0.2
3.500 0.2 0.2 0.2 0.2 0.2
4.000 0.2 0.2 0.3 0.3 0.3
4.500 0.3 0.3 0.3 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.3
5.500 0.4 0.4 0.4 0.4 04
6.000 0.4 04 0.4 0.4 04
6.500 0.4 05 0.5 0.5 0.5
7.000 0.5 0.5 0.5 0.5 0.5
7,500 0.5 0.6 0.6 0.6 0.6
8.000 0.6 0.6 0.6 0.6 06
8.500 0.7 0.7 0.7 0.7 0.7
9.000 0.7 0.8 0.8 0.8 0.8
9,500 0.8 0.8 0.8 0.9 0.9
10.000 0.5 0.9 0.9 1.0 1.0
10.500 1.0 1.0 1.1 1.1 11
11,000 1,2 1.2 1.3 1.3 14
11.500 1.4 1.5 1.8 22 2.8
12,000 3.3 34 3.5 3.6 3.6
12.500 37 3.7 3.8 3.8 3.8
13.000 3.9 39 3.9 3.9 4.0
13.500 4.0 4.0 4.0 4.1 4.1
14.000 4.1 4.1 4.1 4.2 4.2
14.500 4.2 4.2 4.2 4.2 4.3
15.000 4.3 4.3 4.3 4.3 4.3
15.500 4.3 4.4 4.4 4.4 4.4
16.000 4.4 4.4 4.4 4.4 4.4
Bentley Systems, Inc. Haestad Methods Solution
Detention routing Cales 2013-09-1C_13-0054.ppc Centar

91112013

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

Bentiey PondPack VBi
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Subsection: Time-Depth Curve

Label: St. Charles County

Time on left represents time for first value in each row.

PROPOSED CONDITIONS

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 10 years
Storm Event: Typell 24hr (5.0 in)

Time Depth Depth Depth Depth Depth
(hours) (in} (in) (in) (in} (in)
16.500 4.5 4.5 4.5 4.5 4.5
17.000 4.5 4.5 4.5 4.5 4.5
17.500 4.6 4.6 4.6 4.6 4.6
18.000 4.6 4.6 4.6 4.6 4.6
18.500 4.6 4.7 4.7 4.7 4.7
19.000 4,7 4.7 4.7 4.7 4.7
19.500 4.7 4.7 4.7 4.7 4.8
20.000 4.8 4.8 4.8 4.8 4.8
20,500 4.8 4.8 4.8 4.8 4.8
21,000 4.8 4.8 4.8 4.8 4.8
21,500 4.9 4.9 4.9 4.9 4.9
22.000 4.9 4.9 4.9 4.9 4.9
22.500 4.9 4.9 4.9 4.9 4.9
23.000 4.9 4.9 5.0 5.0 5.0
23.500 5.0 5.0 5.0 5.0 5.0
24.000 5.0 {N/A) (N/A) (N/A) {N/A)
Bentley Systems, Inc. Haestad Methods Solution
Detention routing Calcs 2013-09-10_13-0054.ppc Center
8/11/2013 27 Siemon Company Drive Suite 200 W

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

Bentley PondPack V8i
[08.11.01.56}
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PROPOSED CONDITIONS

Subsection: Time-Depth Curve

Label: St. Charles County

Time on left represents time for first value in each row.

Time-Depth Curve: Typell 24hr (8.0 in)

Label Typell 24hr (8.0

in)
Start Time 0.000 hours
Increment 0.100 hours
End Time 24,000 hours
Return Event 100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.100 hours

Return Event: 100 years

Time Depth Depth Depth Depth Depth
(hours) {in) (in} (in) (in) (in}
0.000 0.0 0.0 0.0 0.0 0.0
0.500 0.0 0.0 0.1 0.1 0.1
1.000 0.1 0.1 0.1 0.1 0.1
1.500 0.1 0.1 0.1 0.2 0.2
2.000 0.2 0.2 0.2 0.2 0.2
2.500 0.2 0.2 0.2 0.3 0.3
3.000 0.3 0.3 0.3 0.3 0.3
3.500 0.3 0.3 0.4 0.4 0.4
4.000 0.4 0.4 0.4 0.4 0.4
4.500 0.4 0.5 0.5 0.5 0.5
5.000 0.5 0.5 0.5 Q0.5 0.6
5,500 0.6 0.6 0.6 0.6 0.6
6.000 0.6 0.7 0.7 0.7 0.7
6.500 0.7 0.7 0.7 0.8 0.8
7.000 0.8 0.8 0.8 0.8 0.9
7.500 0.9 0.9 0.9 09 0.9
8.000 1.0 1.0 1.0 1.0 1.0
8,500 1.1 1.1 1.1 1.1 1.2
9,000 1.2 1.2 1.2 1.3 1.3
9.500 1.3 1.3 14 1.4 1.4
10,000 1.4 1.5 1.5 1.6 1.6
10,500 1.6 1.7 1.7 1.8 1.8
11,000 1.9 1.9 2.0 21 2.2
11,500 2.3 2.5 2.8 34 4.5
12.000 5.3 5.5 5.6 57 5.8
12,500 5.9 5.9 6.0 6.1 6.1
13.000 6.2 6.2 6.3 6.3 6.4
13.500 6.4 6.4 6.5 6.5 6.5
14.000 6.6 6.6 6.6 6.6 6.7
14.500 6.7 6.7 6.8 6.8 6.8
15.000 6.8 6.9 6.9 6.9 6.9
15.500 6.9 7.0 7.0 7.0 7.0
16.000 7.0 7.1 7.1 7.1 7.1
Bentley Systems, in¢, Haestad Methods Solution
Detention routing Calcs 2613-08-10_13-0054,ppc Center
8/11/2013 27 Siemon Company Drive Suite 200 W

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

Storm Event: Typell 24hr (8.0 in)
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Subsection: Time-Depth Curve

Label: St. Charles County

Time on left represents time for first value in each row.

CUMULATIVE RAINFALL (in)

PROPOSED CONDITIONS

QOutput Time Increment = 0.100 hours

Return Event: 100 years
Storm Event: Typell 24hr {8.0in)

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (In} (in)
16.500 7.1 7.1 7.2 7.2 7.2
17.000 7.2 7.2 7.2 7.3 7.3
17.500 7.3 7.3 7.3 7.3 7.4
18.000 7.4 7.4 74 7.4 7.4
18.500 7.4 7.5 7.5 7.5 7.5
19.000 7.5 7.5 7.5 7.5 7.6
19.500 7.6 7.6 7.6 7.6 7.6
20.000 7.6 7.6 7.6 7.6 7.7
20.500 7.7 7.7 7.7 7.7 7.7
21.000 7.7 7.7 7.7 7.7 7.8
21,500 7.8 7.8 7.8 7.8 7.8
22.000 7.8 7.8 7.8 7.8 7.9
22.500 7.9 7.9 7.9 7.9 7.9
23.000 7.9 7.9 7.8 7.9 7.9
23.500 8.0 8.0 8.0 8.0 8.0
24.000 8.0 (N/A) {N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methads Solution

Detention routing Cales 2013-09-10_13-0054.ppe

9/11/2013

Center

27 Siemon Company Drive Suite 200 W
Waterlown, CT 06795 USA +1-203-755-16658

Bentley PondPack V8i
[08.11.01.56]
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PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations
Label: Area A

Return Event: 2 years
Storm Event: Typell 24hr (3.25 in)

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Veloclty

Segment Time of
Concentration

100.00 ft
0.240
0.030 ft/ft

3.3 1n
0.14 ft/s

0.201 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

65.00 ft
False

0.266 ft/ft
8.32 ft/s

0.002 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length 270.00 ft
Is Paved? False
Slope 0.052 ft/ft
Average Velocity 3.68 ft/s
Segment Time of
Concentration 0.020 hours
Segment #4: TR-55 Channel Flow
Flow Area 2.4 ft2
Hydraulic Length 83.00 ft
Manning's n 0.013
Slope 0.006 ft/ft
Wetted Perimeter 5.50 ft
Average Veloclty 5.12 ft/s
Segment Time of
Concentration 0.005 hours
Segment #5: TR-55 Channe! Flow
Flow Area 2412
Hydraulic Length 67.00 ft
Manning's n 0.013
Slope 0.020 ft/ft
Wetted Perimeter 5.50 ft

Bentley Systems, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc Center

9/11/2013

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 LISA +1.203-755-1666

Bentley PondPack Vai
[08.11.01.56]
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PROPOSED CONDITIONS
Subsection: Time of Concentration Calculations

Label: Area A

Return Event: 2 years

Storm Event: Typell 24hr (3,25 in)

Segment #5: TR-55 Channel Flow

Average Velocity

Segment Time of
Concentration

9.35 ft/s
0.002 hours

Segment #6. TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

3.1 ft2
35.00 ft
0.013
0.020 ft/ft

6.28 ft
10.21 fi/s

0.001 hours

Segment #7: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

311t
220.00 ft
0.013
0.006 ft/ft
6.28 ft
5.59 ft/s

0.011 hours

Time of Concentration (Composite}

Time of Concentration
(Composite)

0.242 hours

Detention routing Calcs 2013-08-10_13-0054.ppc
9/11/2013

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

Bentley PendPack Vai
[08.11.01.56]
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PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Area A Storm Event: Typell 24hr (3.25 in)

==== SCS Channel Flow

R=Qa/Wp

Tc = V = (1.49 * (R**(2/3)) * (5f**-0.5)}/ n
{Lf/ V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Te= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16,1345 * (57%*0.5)

Tc = Paved Surface;
V = 20,3282 * (Sf**0,5)

{Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, fi/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where;

==== S§CS TR-55 Sheet Flow

Tc= (0,007 * ({n * Lf)**0.8)) / ((P*¥*0.5) * (5**0.4))
Tc= Time of concentration, hours
n= Manning's n

Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
5f= Slope, %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vi
Detentian routing Calcs 2013-09-10_13-0054.ppc Center {06.11.07.56]
8/11/2013 27 Siemon Company Drive Suite 200 W Page 16 of 91

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



PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations

Label: Area B

Time of Concentration Results

Return Event: 2 years

Storm Event: Typell 24hr (3.25 in)

Segment #1. TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

100.00 ft
0.240
0.020 ft/ft

331In
0.12 ftfs

0.236 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 180.00 ft

Is Paved? False

Slope 0,030 fi/ft
Average Velocity 2,79 fifs
Segment Time of

Concentration 0.018 hours
Segment #3; TR-55 Channel Flow

Flow Area 0.8 fi2

Hydraulic Length 145.00 ft

Manning's n 0.013

Slope 0.010 ft/ft

Wetted Perimeter 3.14 ft

Average velocity 4.57 fifs

Segment Time of

Concentration 0.009 hours
Segment #4: TR-55 Channel Flow

Flow Area 1.8 ft2

Hydraulic Length 465.00 ft

Manning's n 0.013

Slope 0.020 ft/ft

Wetted Perimeter 4,71 ft

Average Velocity 8.41 fi/s

Segment Time of

Concentration 0.015 hours
Segment #5; TR-55 Channel Flow

Flow Area 3.1 12

Hydraullc Length 370.00 ft

Manning's n 0.013

Beniley Systems, Inc. Haestad Methods Solution
Detention routing Calcs 2013-09-10_13-0054.ppc Center
9/11/2013 27 Stemon Campany Drive Suite 200 W

Walertown, CT 06785 USA +1-202-755-1666

Bentley PondPack V8i
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PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations

Label: Area B

Return Event: 2 years

Storm Event: Typell 24hr (3.25 in)

Segment #5: TR-55 Channel Flow

Slope
Wetted Perimeter
Average Velocity

Seagment Time of
Concentration

0.050 ft/rt
6.28 ft
16,15 //s

0.006 hours

Segment #6: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

4.9 ft2
220.00 ft
0.013
0.010 ft/ft
7.85ft
8.38 fit/s

0.007 hours

Time of Concentration (Composite}

Time of Concentration
(Composite)

0.292 hours

Detention routing Calcs 2013-09-10_13-0054.ppc
8/1%/2013

Bentley Systems, Inc. Haestad Methods Soluticn
Center
27 Siemen Company Drive Suite 200 W
Watertown, CT 06785 LUSA +1-203-755-1666

Bentley PandPack V8i
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PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Area B Storm Event: Typell 24hr (3.25 in)

==== SCS Channel Flow

R=Qa/Wp
Tc = v = (1.49 * (R*¥*(2/3)) * (SF**-0.5)) / n
(LF / v) / 3600
R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet
V= Velocity, ft/sec
Sf= Slope, ft/ft
n= Manning's n
Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16,1345 * (5f**0.5)

Tc= Paved Surface;
V = 20.3282 * (5f**(.5)

(LF / V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/fit

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc= (0.007 * ({n * L**0.8)} / ({P**0.5) * (S5f**0.4})
Te= Time of concentration, hours
n= Manning's n

Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Detention routing Calcs 2013-08-10_13-0054.ppc Center {08.11.01.58]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 19 of 91

Watertown, GT 06795 USA +1-203-755-1688



PROPOSED CONDITIONS

Subsection: Time of Concentration Calculations
Label; BY-PASS

Return Event; 2 years
Storm Event: Typell 24hr (3.25 in)

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's v

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

120.00 ft
0.240
0.020 rt/ft

33in
0.12 ft/s

0.273 hours

Segment #2; TR-55 Shallow Concentrated Flow

Hydraulic Length 203.00 {t
Is Paved? True
Slope 0.020 ft/ft
Average Velocity 2.87 fifs
Segment Time of 0.020 hours
Concentration
Segment #3. TR-55 Channel Flow
Flow Area 1.8 ft2
Hydraulic Length 120.00 ft
Manning's n 0.013
Slope 0.010 ft/ft
Wetted Perimeter 4,70 ft
Average Velocity 5.95 ft/s
Segment Time of 0.006 hours
Concentration
Segment #4: TR-55 Channel Flow
Flow Area 12.6 ft?
Hydraulic Length 180.00 ft
Manning's n 0.013
Slope 0.005 ft/ft
Wetted Perimeter 12,57 ft
Average Velocity §.10 ft/s
Segment T_ime of 0.006 hours
Concentration
Time of Concentration (Composite)
Time of Concentration
(Composite) 0.304 hours
Bentley Systems, Inc. Haestad Methods Solution
Detention routing Calos 2013-09-10_13-0054.ppc Center
9/11/2013 27 Siemen Company Drive Suite 200 W

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

Subsection: Time of Concentration Calculations Return Event: 2 years
label: BY-PASS Storm Event: Typell 24hr {3.25in)

==== $CS Channel Flow

R=Qa/Wp
Vo= (1,49 * (R**(2/3)} * (SF**-0.5)) / n

{Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ftjsec

Sf= Slope, ft/ft

n= Manning's n

Te= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (SF**0.5)

Te = Paved Surface:
V= 20,3282 * (Sf**0.5)

(LF/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tec= Time of concentration, hours
Lf= Flow length, feet

Where:

==== §CS TR-55 Sheet Flow

Tc = {0.007 * ({n * Lf)**0.8)) / ((P**0.5) * (SF**0.4))
Te= Time of concentration, hours
n= Manning's n

Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
Bentley Systems, Inc. Haestad Methods Soluticn Bentley PondPack Vai
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56)
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Watertown, CT 08785 USA +1-203-755-1666






PROPOSED CONDITIONS

Subsection: Runoff CN-Area Return Event: 2 years
Label: Area B Storm Event: Typell 24hr (3.25 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(ft2) (%) (%)
Residential Districts - 1/4 acre - Soll B 75.000 | 238,273.200 0.0 0.0 75,000
Residential Districts - 1/4 acre - Soil C 83.000 | 579,783.600 0.0 0.0 83.000
Residential Districts - 1/4 acre - Soil D 87.000| 141,134.400 0.0 0.0 87.000
Open space (Lawns,parks etc.) - Goad
condition; grass cover > 75% - Soil B 61.000 | 33,105.600 0.0 0.0 61.000
Open space (Lawns,parks etc.) - Good
cendition; grass cover > 75% - Soil C 74.000 6,969.600 0.0 0.0 74.000
COMPOSITE AREA & WEIGHTED CN -—-> (N/A) | 999,266.400 {N/A) (N/A) 80.866
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack Vai
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56}
9/11/2013 27 Slemon Company Drive Suite 200 W Page 23 of 91

Watertown, CT 08795 USA +1-203-755-1668



PROPOSED CONDITIONS

Subsection: Runoff CN-Area
Label: BY-PASS

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.25 in)

Soil/Surface Description CN Area c uc Adjusted CN
(it2) {%) {%)
gaglagow - cont. grass (non grazed) - — - 58.000 | 145,926.000 0.0 0.0 58.000
o 926, . . .
pendlow - cont. grass (non grazed) - — - 71.000| 57,499.200 0.0 0.0 71.000
ol 499, . . A
Woods - good - Soil B 55.000  94,085.600 0.0 0.0 55.000
Residential Districts - 1/4 acre - Soil B 75.000 | 183,823.200 0.0 0.0 75.000
Residential Districts - 1/4 acre - Soil C 83.000 54,450.000 0.0 0.0 83.000
COMPOSITE AREA & WEIGHTED CN > (N/a) | 535,788.000 (N/A) (N/A) 67.241
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56)
9/11/2013 27 Siemon Company Drive Suite 200 W Page 24 of 81

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



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Equations

Unit Hydrograph Method (Computational Notes)
Definition of Terms

At Total area (acres): At = Al+Ap
A Impervious area (acres)
Ap Pervious area {acres}
CNi Runoff curve number for impervious area
CNp Runoff curve number for pervicus area
flLoss f loss constant infiltration {depth/time)
aks Saturated Hydraulic Conductivity (depth/time}
Md Volumetric Moisture Deficit
Psi Caplliary Suctton (length)
hi Horton Infiltration Decay Rate (time~-1}
fo Initial Infiltration Rate (depth/time)
fc Ultimate(capacity)Infiltration Rate (depth/time)
Ia Initial Abstraction (length)
Computational increment {duration of unit excess rainfall)
dt Default dt is smallest value of 0.1333Tc, rtm, and th
(Smallest dt Is then adjusted to match up with Tp)
uDdt User specified override computational main time Increment
(only used if UDdt Is => .1333Tc})
() Point on distribution curve (fraction of P) for time step t
K 2/ (1 + (Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Hydrograph shape factor = Unit Conversiens * K: = ({(1hr/3600sec) *
Ks (1ft/12in) * ({5280Ft)**2/sq.mi)) * K
Default Ks = 645,333 * 0.75 = 484
Lag Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
P Total precipitation depth, inches
Pa(t) Accumulated rainfall at time step t
Pi(t) Incremental rainfall at time step t
Peak discharge {cfs) for 1in. runoff, for 1hr, for 1 sqml. = (Ks * A * Q) /
4P Tp (where Q = 1in, runoff, A=sgq.mi.)
Quit) Unit hydrograph erdinate {cfs) at time step t
Q) Final hydrograph ordinate (cfs) at time step t
Rai(t) Accumulated runoff (inches) at time step t for impervious area
Rap(t) Accumulated runoff (inches) at time step t for pervious area
Rii(t) Incremental runeff (inches) at time step t for impervious area
Rip(t) Incremental runeff {inches) at time step t for pervious area
R(t) Incremental weighted total runoff {inches)
Rtm Time Increment for rainfall table
Si S for impervious area: Si = (1000/CNi} - 10
Sp S for pervious area:  Sp = (1000/CNp) - 10
t Time step (row) number
Tc Time of concentration
Tb Time (hrs) of entire unit hydregraph: Tb=Tp + Tr
TR Time (hrs) to peak of a unit hydrograph: Tp = {dt/2) + Lag
Tr Time (hrs) of receding limb of unit hydrograph: Tr = ratio of Tp
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai
Detention routing Calcs 2013-09-10_13-0054.ppe Center [0B.11.01.56}
9/11/2013 27 Siemon Company Drive Suite 200 W Page 25 of 81
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PROPOSED CONDITIONS
Subsection: Unit Hydrograph Equations

Unit Hydrograph Method

Computational Notes

Precipitation

Column (1} Time for time step t

Column (2) D(t) = Point on distribution curve for time step t
Column (3) Pi{t) = Pa(t) - Pa(t-1): Col.(4) - Preceding Col.(4)
Column (4) Pa{t) = D{t} x P: Col.(2) x P

Pervious Area Runoff (using SCS Runoff CN Method)
Rap(t) = Accumulated pervious runoff for time step t
If (Pa(t) is <= 0.25p) then use: Rap(t) = 0.0
Column (5) If (Pa(t) is > 0.25p) then use:

Rap(t) = (Col.(4)-0.25p)**2 / (Col.(4)+0.85p}

Rip(t) = Incremental pervious runoff for time step t
Column (6) Rip(t} = Rap(t) - Rap(t-1)

Rip(t) = Col.{5) for current row - Col.(5) for preceding row.

Impervious Area Runoff

Column (7 & 8)... Did not specify to use impervious areas.

Incremental Weighted Runoff

R(t) = (Ap/A) X Rip(t) +  (AVAD) x Rii(t)

Column (S) R(t) = (Ap/AL) x Col.(6) + (AV/At) x Col.(8)

SCS Unit Hydrograph Method

Q(t) is computed with the SCS unlt hydrograph method
Column (10) using R{t) and Qu{t).

Bentley Systems, Inc. Haestad Methods Solution
Detention routing Calcs 2013-09-10_13-0064.ppe Center
8/11/2013 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
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PROPOSED CONDITIONS

Subsection: Unit Hydregraph Summary
Label: Area A

Return Event: 2 years

Storm Event: Typell 24hr {(3.25in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
{Composite)

Area {User Defined)

Typell 24hr (3.25
in)
2 years
35.000 hours
34 In

0.242 hours
1,085,079.600 ft2

Computational Time

Increment 0.032 hours

Time to Peak {Computed) 12.047 hours

Flow {Peak, Computed) 39.70 ft3/s

Qutput Increment 0.050 hours

Time to Flow {Peak

Interpolated Qutput) 12.050 hours

Flow (Peak Interpolated 2

Output) 39.59 ft3/s
Drainage Area

SCS CN (Composite) 78.000

Area (User Defined)
Maximum Retention

1,085,079.600 ft2

(Pervious) 281n

Maximum Retention 0.6 In

(Pervious, 20 percent} '
Cumulative Runoff

Cumulative Runoff Depth 1.4 1n

(Pervious)
Runoff Volume (Pervious)

129,057,654 ft2

Hydrograph Volume (Area under Hydrograph curve)

Volume

129,061.000 fi2

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.242 hours

0.032 hours

483,432

0.749
1.670

Bentley Systems, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc

Center

8/11/2043 27 Slemon Company Drive Suite 200 W
Watertown, T 06795 USA +1-203-765-1666

Bentley PondPack V8i
[08.11.01.58]
Page 27 of 81



PROPOSED CONDITIONS

Subsection: Unit Hydregraph Summary Return Event: 2 years
Label: Area A Storm Event: Typell 24hr (3.25in)

SCS Unit Hydrograph Parameters

Unit peak, qp 116.83 ft3/s
Unit peak time, Tp 0.161 hours
Unit receding limb, Tr 0.644 hours
Tetal unit time, Tb 0.805 hours
Bentley Systemns, Inc. Haestad Methods Solution Bentley PondPack V8i
Detenticn routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 28 of 91

Watertown, CT 08785 USA +1-203-755-1668



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label; Area A

Retum Event: 10 years
Storm Event: Typell 24hr {5.0in)

Storm Event

Typell 24hr (5.0

in}
Return Event 10 years
Duration 24.000 hours
Depth 5.0in
Time of ;oncentratiun 0.242 hours
(Compoasite)

Area (User Defined)

1,085,075.600 ft?

Computational Time

Increment 0.032 hours

Time to Peak (Computed}) 12.047 hours

Flow {Peak, Computed} 82.85 ft3/s

QOutput Increment 0.050 hours

Time to Flow (Peak

Interpolated Output}) 12.050 hours

Flow (Peak Interpolated 3

Output) 82.55 ft3/s
Drainage Area

SCS CN (Composite) 78.000

Area (User Defined)
Maximum Retention

1,085,079.600 ft2

(Pervious) 2.81n

Maximum Retention 06 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumufative Runoff Depth 37in

{Pervious)
Runoff volume (Pervious})

245,200.593 2

Hydrograph Velume (Area under Hydrograph curve)

Volume

244,411.000 f3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.242 hours
Computational Time 0.032 hours
Increment

i hape
lFJ:étm"r'yd"’graph shap 483.432
K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Bentley Systemns, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc

Center

27 Siemaon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Beniley PondPack VBi
[08.11.01.58]
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 10 years

Storm Event: Typell 24hr (5.0 in)

Label: Area A
SCS Unit Hydrograph Parameters
Unit peak, gp 116.83 fi3/s
Unit peak time, Tp 0.161 hours
Unit receding limb, Tr 0.644 hours
Total unit time, Th 0.805 hours
Bentley Systems, Inc. Haestad Methods Sclution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppe Center [08.11.01.56]
Page 30 of 91

9/11/2043 27 Siemon Company Drive Suite 200 W
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label: Area A

Return Event; 100 years
Storm Event: Typell 24hr (8.0 in)

Storm Event

Typell 24hr (8.0

in)
Return Event 100 years
Duration 35.000 hours
Depth 8.0 in
Time of Concentration
(Composite) 0.242 hours
Area (User Defined) 1,085,079.600 ft2
Computational Time 0.032 hours
Increment '
Time to Peak (Computed) 12.047 hours
Flow (Peak, Computed) 161.73 ft3/s
Output Increment 0.050 hours
Time to Flow (Peak 12.050 hours

Interpolated Output)

Flow (Peak Interpolated
Output)

161.04 ft3/s

Drainage Area

SCS CN (Compaosite)
Area (User Defined)
Maximum Retention

78.000
1,085,079.600 ft?

{Pervious) 28in

Maximum Retention 06 in

{Pervious, 20 percent) :
Cumulative Runoff

Cumulative Runoff Depth 54 in

{Pervious}) '

Runoff Volume (Pervious) 487,474,329 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

487,523.000 ft?

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.242 hours

0.032 hours

483.432

0.749
1.670

Bentjey Systems, Inc. Haestad Methods Selution

Detention routing Galcs 2013-08-10_13-0054.ppc
9/11/2013

Center

27 Siemon Company Crive Suite 200 W

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

Bentley PondPack Vi
[08.11.01.58]
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: Area A Storm Event: Typell 24hr (8.01in)

SCS Unit Hydrograph Parameters

Unit peak, gp 116.83 fti/s
Unit peak time, Tp 0.161 hours
Unit receding limb, Tr 0.644 hours
Total unit time, Tb 0.805 hours
Benrtley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Cales 2013-09-10_13-0054 ppc Center [08.11.01.56]
9/11/2013 27 Stemon Company Drive Suite 200 W Page 32 of 91

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



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label: Area B

Return Event: 2 years
Storm Event: Typell 24hr (3.25in)

Storm Event

Typell 24hr (3.25

In}
Return Event 2 years
Duration 35.000 hours
Depth 34in
Time of Concentration
(Composite) 0.292 hours

Area (User Defined)

999,266.400 2

Computational Time

0.039 hours
Increment
Time to Peak (Computed) 12.058 hours
Flow (Peak, Computed} 39.07 ft3/s
QOutput Increment 0.050 hours
Time to Flow (Peak
Interpolated Output) 12.050 hours
Flow (Peak Interpolated 3
Output) 38.61 fti/s

Drainage Area

SCS CN (Composite) 81.000

Area {User Defined)
Maximum Retention

999,266.400 ft2

{Pervious) 2:30n

Maximum Retention 0.5 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 1.6 In

(Pervious)
Runoff volume (Pervious)

136,048,354 ft3

Hydrograph Volume {Area under Hydrograph curve)

Volume

136,031.000 f2

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) (.292 hours
Computational Time 0.039 hours
Increment )

Unit Hydrograph Shape 483.432
Factor )

K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution
Datention routing Calcs 2013-08-10_13-0054.ppc
27 Siemon Company Drive Suite 200 W

Bentley PondPack VBi
Center [08.11.01.58]
Page 33 of 91

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



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 2 years
Label: Area B Storm Event: Typell 24hr (3.25in)

SCS Unit Hydrograph Parameters

Unit peak, gp 89.10 ft3/s
Unit peak time, Tp 0.194 hours
Unit receding limb, Tr 0.778 hours
Total unit time, Th 0.972 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]
9M11/2013 27 Siemon Company Drive Suite 200 W Page 34 of 81

Watertown, CT 06795 USA +1-203-755-1686



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label: Area B

Return Event: 10 years
Storm Event: Typell 24hr (5.0 in)

Storm Event

Return Event
Duration

Depth

Time of Concentration
(Composite)

Area (User Defined}

Typell 24hr (5.0
in)
10 years
24,000 hours
5.0 in

0.292 hours
999,266.400 ft2

Computational Time

Increment 0.039 haurs
Time to Peak {Computed) 12.058 hours
Flow (Peak, Computed) 77.71 ft¥/s
Qutput Increment 0.050 hours
Time to Flow {Peak

Interpolated Qutput) 12.030 hours
Flow (Peak Interpolated 3
Qutput) 77.04 ft3/s
Drainage Area

SCS CN (Composite) 81.000

Area (User Defined)
Maximum Retention

999,266.400 ft?

{Pervious) 2.3

Maximum Retention 0.5 in

{Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 3.0 in

(Pervious)
Runoff Volume (Pervious)

248,594,750 ft?

Hydregraph Volume (Area under Hydrograph curve)

Volume

247,651.000 i3

SCS8 Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.292 hours

0.039 hours

483.432

0.749
1.670

Bentley Systems, inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc
9/1%/2013

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT 08795 USA +1-203-755-16688

Bentley PondPack Vai
[08.11.01.56)
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: AreaB Storm Event: Typell 24hr (5.0 in)

SCS Unit Hydrograph Parameters

Unit peak, qp 89.10 ft3/s
Unit peak time, Tp 0.194 hours
Unit receding limb, Tr 0.778 hours
Total unit time, Th 0.972 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054, ppe Center [08.11.01.56]
8/11/2043 27 Sieman Company Drive Suite 200 W Page 36 of 91

Watertown, CT 06795 LISA +1-203-755-1668



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label: Area B

Return Event: 100 years
Storm Event; Typell 24hr (8.0 in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
{Composite)

Area (User Defined)

Typell 24hr (8.0
n)

100 years
35.000 hours
8.01In

0.292 hours
999,266,400 ft2

Computational Time

Increment 0.039 hours
Time to Peak (Computed) 12.058 hours
Flow (Peak, Computed) 146.86 ft3/s
Output Increment 0.050 hours
Time to Flow (Peak

Interpolated Output) 12.050 hours
Flow (Peak Interpolated 3
Output) 145.91 ft3/s
Drainage Area

SCS CN (Composite) 81.000

Area (User Defined)
Maximum Retention

999,266,400 ft2

{Pervious) 2.3in

Maximum Retention 0.5 in

{Pervious, 20 percent) .
Cumulative Runoff

Cumulative Runoff Depth 57 in

(Pervlous)
Runoff volume (Pervious)

478,172,618 ft2

Hydrograph Volume (Area under Hydrograph curve)

Volume

478,172.000 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
{Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.292 hours

0.039 hours

483.432

0.749
1,670

Bentlay Systems, Inc, Haestad Methods Solution

Detention routing Caics 2013-09-10_13-0054.ppc
oM1/2013

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT 068795 USA +1-203-755-16686

Bentley PondPack V8i
[08.11.01.56)
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label; Area B Storm Event: Typell 24hr (8.0 in)

SCS Unit Hydrograph Parameters

Unit peak, ap 89.10 ft3/s
Unit peak time, Tp 0.194 hours
Unit receding limb, Tr 0.778 hours
Total unit time, Tb 0.972 hours
Bentley Systems, Inc. Haestad Methads Solution Bentley PondPack V81
Datention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.58]
9/11/2013 27 Slemon Company Drive Suite 200 W Page 38 of 91

Watertown, CT 08795 USA +1-203-755-1668



PROPOSED CONDITIONS

Subsection: Unit Hydregraph Summary
Label: BY-PASS

Return Event: 2 years

Storm Event: Typell 24hr (3.25 in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
(Compasite)

Area (User Defined)

Typell 24hr (3.25
in}
2 years
35.000 hours
34 in

0.304 hours
535,788,000 fi2

Computational Time

Increment 0.100 hours

Time to Peak (Computed) 12.100 hours

Flow {Peak, Computed) 7.95 ft3fs

Output Increment 0.050 hours

Time to Flow (Peak

Interpolated Qutput) 12.100 hours

Flow (Peak Interpolated 3

Output) 7.95 ft3/s
Drainage Area

SCS CN {Composite) 67.000

Area (User Defined)
Maximum Retentlon

535,788.000 ft2

{Pervious) 49 1n

Maximum Retention 1.0

{Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 0.8 In

(Pervious)
Runoff Volume {Pervious)

35,651,915 f2

Hydrograph Volume (Area under Hydrograph curve)

Volume

35,652,000 f2

SCS Unit Hydrograph Parameters

Time of Concentration
{Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.304 hours

0.100 hours

483.432

0.749
1.670

Bentley Systams, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc

Center

9/11/2013 27 Siemon Company Drive Suite 200 W
Watertown, CT 08785 USA +1-203-755-1668

Bentley PondPack V8i
[08.14.01.56]
Page 39 of 91



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 2 years
Label: BY-PASS Storm Event: Typell 24hr (3.25 in)

SCS Unit Hydrograph Parameters

Unit peak, gp 39.93 ft3/s
Unit peak time, Tp 0.233 hours
Unit receding limb, Tr 0.931 hours
Total unit time, Tb 1.163 hours
Bentley Systems, Inc. Haestad Methods Sclution Bentley PendPack VBI
Detention reuting Caics 2013-09-10_13-0054.ppc Center [08.11.01.56]
9/11/2013 27 Siemon Comparty Drive Suite 200 W Page 40 of 91

Watertown, CT 08785 USA +1-203-755-1666



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label: BY-PASS

Return Event: 10 years
Storm Event: Typell 24hr (5.0in)

Storm Event

Return Event
Duration
Depth

Time of Concentration
{Composite)

Area (User Defined)

Typell 24hr (5.0
in)

10 years
24,000 hours
5.0in

0.304 hours
535,788.000 ft2

Computational Time

0.100 hours

Increment

Time to Peak {Computed) 12.100 hours
Flow {Peak, Computed) 22.70 ft3/s
Qutput Increment 0.050 hours
Time to Flow (Peak

Interpolated Qutput) 12.100 hours
Flow {Peak Interpolated 3
Output) 22.70 ft3fs
Drainage Area

5CS CN (Composite) 67.000

Area (User Defined)
Maximum Retention

535,788.000 ft2

(Pervious) 43 in
Maximum Retention 1.0in
(Pervious, 20 percent} ‘
Cumulative Runoff

Cumulative Runoff Depth 181n

(Pervious)
Runoff Volume (Pervious)

80,503.483 ft2

Hydrograph Volume (Area under Hydrograph curve)

Volume

80,070.000 ft2

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp

0.304 hours

0.100 hours

483.432

0.749
1.670

Bentley Systems, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc
9/11/2013

Cenfer

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1668

Bentley PondPack VBi
[08.11.01,58]
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PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: BY-PASS Storm Event: Typell 24hr (5.0 in)

SCS Unit Hydrograph Parameters

Unit peak, qp 39.93 ft3/s
Unit peak time, Tp 0.233 hours
Unit receding limb, Tr 0.931 hours
Total unit time, Th 1.163 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PongPack V8i
Detention routing Cales 2013-08-10_13-0054,ppc Center [08.11.01.58]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 42 of 91

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



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary
Label; BY-PASS

Return Event: 100 years
Storm Event: Typell 24hr (8.0 in)

Storm Event

Typell 24hr (8.0

in)
Return Event 100 years
Duration 35.000 hours
Depth 8.01in
Time of Concentration 0.304 hours
{Composite)

Area {User Defined)

535,788.000 ft2

Computaticnal Time

0.100 hours

Increment

Time to Peak {Computed) 12.100 hours
Flow (Peak, Computed) 53.16 ft3fs
Qutput Increment 0.050 hours
Time to Flow {Peak

Interpolated Qutput) 12.100 hours
Flow (Peak Interpolated 1
Output) 53.16 ft3/s
Drainage Area

SCS CN (Composite) 67.000

Area (User Defined)
Maximum Retention

535,788,000 fi2

(Pervicus) 4.9 In

Maximum Retenticn 100n

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth .

(Pervicus) 41in

Runoff Volume {Pervicus) 184,010,524 ft3?

Hydrograph Volume (Area under Hydrograph curve)

Volume 184,010,000 f2
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.304 hours

Computational Time 0.100 hours

Increment ’

Unit Hydregraph Shape 483.432

Factor )

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Bentley Systems, Inc. Haestad Methods Solution

Bentley PondPack V8i

Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.68)
8/11/2013 27 Siemon Company Drive Suite 200 W Page 43 of 914
Watertown, CT 08795 USA +1-203-755-1666



PROPOSED CONDITIONS

Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: BY-PASS Storm Event: Typell 24hr (8.0 in)

SCS Unit Hydrograph Parameters

unit peak, gp 39.93 fti/s
Unit peak time, Tp 0.233 haours
Unit receding limb, Tr 0.931 hours
Total unit time, Tb 1.163 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calgs 2013-08-10_13-0054,ppc Center [08.11.01.56)
5/11/2013 27 Siemen Company Drive Suite 200 W Page 44 of 21

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



PROPOSED CONDITIONS

Subsection: Addition Summary

Label: 0-14 Storm Event

Summary for Hydrograph Addition at '0-14'

Upstream Link Upstream Node

Outlet-A Basin A
Outlet-B Basin B
<Catchment to Qutflow Node> BY-PASS

Node Inflows

Inflow Type Element volume Time to Peak Flow {Peak)
{ft3) {hours) (ft3/s)
Flow (From) Outlet-A 129,060.939 12.350 11.64
Flow (From) Outlet-B 136,031.020 12.250 22.40
Flow {From} BY-PASS 35,651.896 12.100 7.95
Flow (In} 0-14 300,743.855 12.150 40.36

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1668

Detention routing Calcs 2013-09-10_13-0054.ppe
9/11/2013

Return Event: 2 years
: Typell 24hr (3.25in)

Bentley PondPack V8i
[08.11.01.58]
Page 45 of 81



PROPOSED CONDITIONS

Subsection: Addition Summary Return Event: 10 years
Label: O-14 Storm Event: Typell 24hr (5.0 in)

Summary for Hydrograph Addition at '0-14'

Upstream Link Upstream Node
Qutlet-A Basin A
Outlet-B Basin B
<Catchment to Qutflow Node> BY-PASS

Node Inflows

Inflow Type Element Volume Time to Peak Flow (Peak)
(ft1) {hours) (ft3/s)
Flow (From) Outlet-A 244,301,449 12.450 15,04
Flow {From) Outlet-B 247,549,112 12.150 68.99
Flow {From} BY-PASS 80,069.955 12,100 22.70
Flow (In) 0-14 571,920.516 12.150 103.30
Bentlay Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]
9/11/2013 27 Siemen Company Drive Suite 200 W Page 46 of 91

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



PROPOSED CONDITIONS

Subsection: Addition Summary Return Event: 100 years
Label: O-14 Storm Event: Typell 24hr (8.0 in)

Summary for Hydrograph Addition at '0-14'

Upstream Link Upstream Node
Outlet-A Basin A
Outlet-B Basin B
<Catchment to Outflow Node> BY-PASS

Node Inflows

Inflow Type Element Volume Time to Peak Flow {Peak)
(ft3) (hours) (ft3/s)
Flow {From) Outlet-A 487,523.326 12.200 96.62
Flow (From) QOutlet-B 478,171.729 12.150 124.75
Flow {From) BY-PASS 184,010.429 12.100 53.16
Flow (In) 0-14 1,149,705.479 12,150 267.04
Bentley Systems, Inc. Haestad Methods Solution Beniley PondPack V8i
Detention routing Calcs 2013-08-10_13-0054.ppe Center [08.11.01.56]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 47 of 91

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






PROPOSED CONDITIONS

Subsection: Volume Equations Return Event: 2 years
Label: Basin A Storm Event: Typell 24hr (3.25 in)

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

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

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area2 Areas computed for EL1, EL2, respectively
volume Incremental volume between ELL and EL2
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vi
Detention routing Calcs 2013-09-10_13-0054.ppc Canter [08.11.01.58]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 49 of 91

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






PROPOSED CONDITIONS

Subsection: Volume Equations Return Event: 2 years
Label: Basin B Storm Event: Typell 24hr {3.25in)

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

Volume = (1/3) * (EL2 - EI1) * (Areal + Area2 + sqr(Areal * Area2))

where: EL1, EL2 Lower and upper elevations of the increment
Areal, Area? Areas computed for EL1, EL2, respectively
Volume Incremental volume between EL1 and EL2
Bentley Systems, In¢. Haestad Metheds Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppe Center [08.11.01.58]
8/11/2013 27 Siemen Company Drive Suite 200 W Page 51 of 31

Watertown, CT 06785 USA +1-203.755-1866



PROPOSED CONDITIONS

Subsection: Qutlet Input Data Return Event: 2 years
Label: Composite Qutlet Structure - A Storm Event: Typell 24hr (3.25in)

Requested Pond Water Surface Elevaticns

Minimum {Headwater) 562.00 ft
Increment (Headwater) 0.10 ft
Maximum {Headwater) 570.00 ft
Outlet Connectivity
Structure Type Cutlet ID Direction OQutfall El E2
(ft) (ft
Rectangular Weir | Weir - 1 Forward Culvert - 1 562.00 563.00
Orifice-Area Orifice - 2 | Forward Culvert - 1 566.75 570.00
Rectangular Weir | Weir - 2 Forward Culvert - 1 565.75 565,75
Inlet Box Riser - 1 Forward Culvert - 1 566.85 570.00
Orifice-Area Orifice - 1 | Forward Culvert- 1 563.00 570.00
Culvert-Circular Culvert - 1 | Forward ™ 558.81 570.00
Tailwater Settings | Tailwater (N/A) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Catcs 2013-09-10_13-0054.ppc Center {08.11.01.58)
9/11/2013 27 Siemon Company Drive Suite 200 W Page 52 of 91

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



PROPOSED CONDITIONS
Return Event: 2 years
Storm Event: Typell 24hr (3.25in)

Subsection: Outlet Input Data
Label: Composite Qutlet Structure - A

Structure ID: Weir - 1
Structure Type: Rectangular Weir

Number of Openings 1
Elevation 562.00 ft
Weir Length 1.50 ft

Weir Coefficient

3.00 {ft~0.5)/s

Structure |ID: Orifice - 1
Structure Type: Orifice-Area

Number of Openings 1
Elevation 562.00 ft
Qrifice Area 1.5 ft2
Top Elevation 0.00 ft
Datum Elevation 0.00 ft
Orlfice Coefficient 0.600
Structure ID: Weir- 2
Structure Type: Rectangular Weir
Number of Openings 1
Elevation 565,75 ft
Weir Length 4,00 ft

Welr Coefficient

3.00 (ft~0.5)/s

Structure ID: Orifice - 2
Structure Type: Crifice-Area

Number of Openings 1
Elevation 565.75 ft
Qrifice Area 4,0 ft2
Top Elevation 0.00 ft
Datum Elevation 0.00 ft
Orifice Coefficient 0.600

Structure |D: Riser-1

Structure Type: Inlet Box
Number of Openings 1
Elevation 566,85 ft
Qrifice Area 36,0 fi2
Qrifice Coefficient 0.600
Weir Length 24.00 ft
Weir Coefficient 3.00 (ft"~0.5)/s
K Reverse 1.000
Manning's n 0.000

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i

Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]

9/11/2013 27 Siemon Company Drive Suite 200 W Page 53 of 91
Watertown, CT 06795 USA +1-203-755-1866



PROPOSED CONDITIONS
Subsection; Outlet Input Data

Label: Compasite Outlet Structure - A Storm Event:

Structure ID: Riser-1
Structure Type: Inlet Box

Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False

Structure |D: Cuivert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 36.0 In
Length 81.00 ft
Length (Computed Barrel) 81.00 ft
Slope (Computed) 0.010 ft/ft

Qutlet Control Data

Manning's n 0.013
Ke 0.000
Kb 0.007
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 2
K 0.5340
M 0.5550
c 0.0196
Y 0.9000
T1 ratio (HW/D} 1.070
T2 ratio (HW/D) 1.209
Slope Correction Factor -0.500

Return Event: 2 years
Typell 24hr (3.25 in)

Use unsubmerged inlet control 1 equation below T1
elevation.

Use submerged inlet control 1 equation above T2
elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate hetween flows at T1 & T2...
T1 Elevation 562.02 ft T1 Flow 42.85 ft3/s
T2 Elevation 562.44 ft T2 Flow 48.97 ft3/s
Bentley Systems, inc. Haestad Methods Salution Bentley PondPack VBi
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.91.01.58]
5/11/2013 27 Siemen Company Drive Suite 200 W Page 54 of 91

Watertown, CT 06795 USA +1-203-755.1688



PROPOSED CONDITIONS

Subsection: Outlet Input Data
Label: Compasite Outfet Structure - A

Return Event: 2 years

Storm Event: Typell 24hr (3.25 in)

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Qutfall
Convergence Tolerances

Maximum Iterations 30

TaI_I»\_;ater Tolerance 0.01 ft

{Minimum)

Tail\.\{ater Tolerance 0.50 ft

{Maximum)

He-ac-iwater Tolerance 0.01 ft

(Minimum)

Headwater Tolerance

(Maximum) 0.50 1t

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc

9/11/2013

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 058795 USA +1-203.755-1868

Bentley PondPack VBi
[08.11.01.56]
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PROPOSED CONDITIONS

Subsection: Outlet Input Data Returmn Event: 2 years
Label: Composite Outlet Structure - B Storm Event: Typell 24hr (3.25 in)

Requested Pond Water Surface Elevations

Minimum {Headwater) 541.00 ft
Increment (Headwater) 0.10 ft
Maximum (Headwater) 548.00 ft
Outlet Connectivity
Structure Type Outlet ID Direction Qutfall E1l E2
(ft) (ft)
Rectangular Weir | Weir - 1 Forward Culvert - 1 541.00 542,00
Inlet Box Riser-1 Forward Culvert - 1 544.50 548.00
Orifice-Area Orifice -1 | Forward Culvert - 1 542.00 548,00
Culvert-Circular Culvert -1 | Forward ™ 535.54 548,00
Tailwater Settings | Tallwater {NfA) (N/A)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56]
8/11/2013 27 Siemon Company Drive Suite 200 W Page 56 of 91

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



PROPOSED CONDITIONS

Subsection: Outlet Input Data
Label: Composite Outlet Structure - B

Return Event: 2 years
Storm Event: Typell 24hr (3.25 In)

Structure |D: Weir - 1

Structure Type: Rectangular Weir

Number of Openings
Elevation

Weir Length

Weir Coefficient

1
541.00 ft
3.00 ft
3.00 (ft~0.5)/s

Structure ID: Orifice- 1
Structure Type: Orifice-Area

Number of Openings 1
Elevation 541.00 ft
Orifice Area 3.01ft2
Top Elevation 0.00 ft
Datum Elevation 0.00 ft
Orifice Coefficient 0,600
Structure 1D: Riser - 1
Structure Type: Inlet Box
Number of Openings 1
Elevation 544,50 ft
Orifice Area 49,0 ft2
Orifice Coefficient 0.600
Weir Length 28.00 ft
Weir Coefficient 3.00 (ft~0.5)/s
K Reverse 1.000
Manning's n 0.000
Kev, Charged Riser 0.000
Weir Submergence False
Orifice H to crest False
Structure 1D; Culvert - 1
Structure Type: Culvert-Circular
Number of Barrels 1
Diameter 48.0 in
Length 389.00 ft
Length {Computed Barrel} 385.00 ft
Slope {Computed) 0.005 ft/ft
Qutlet Control Data
Manning's n 0.013
Ke 0.000
Kb 0.005
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Detention routing Calcs 2013-09-10_13-0054.ppc Center [08.11.01.56)
9/11/2013 27 Stemon Company Drive Suite 200 W Page 57 of 91

Watertown, CT 06785 USA +1-203-753-1666



PROPOSED CONDITIONS

Subsection: QOutlet Input Data
Label: Composite Outlet Structure - B

Return Event: 2 years

Storm Event: Typell 24hr (3.25 in)

Qutlet Control Data

Kr 0.000
Convergence Tolerance 0.00 ft
Inlet Control Data
Equation Form Form 2
K 0.5340
M 0.5550
C 0.019
Y 0.9000
T1 ratic {HW/D) 1.070
T2 ratio (HW/D} 1.211
Slope Correction Factor -0.500

Use unsubmerged inlet contrel 1 equation below T1
elevation.

Use submerged inlet control 1 equation above T2
elevation

In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...

T1 Elevation 544,22 ft T1 Flow B7.96 ft3/s
T2 Elevation 544.78 ft T2 Flow 100.53 ft¥/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Detention routing Calcs 2013-09-10_13-0054.ppc Canter (08.11.01.56]
9/11/2013 27 Siemon Company Drive Suite 200 W Page 58 of ¢

Watertown, CT 06795 USA +1-203-755-1668



PROPOSED CONDITIONS

Subsection: Qutlet Input Data
Label: Composite Outlet Structure - B

Return Event: 2 years

Storm Event: Typell 24hr (3.25in)

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Qutfall
Convergence Tolerances

Maximum Iterations 30

Tailwater Tolerance

{Minimum) 0.01ft

Tailwater Tolerance

(Maximum) 0.50 ft

Headwater Tolerance

{(Minimum) 0011t

Headwater Tolerance

(Maximum) 0.50 ft

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximumy} 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Sclution

Detention reuting Cales 2013-09-10_13-0054.ppc

9/11/2013

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1866

Bentley PendPack VBi
[08.11.01.56]
Page 59 of 91






PROPOSED CONDITIONS

Subsection; Elevation-Volume-Flow Table {Pond)

Label: Basin A

Elevation
(o
564.50
565.00
565.10
565.20
565.30
565.40
565.50
565.60
565.70
565.75
565.80
565.90
566.00
566.10
566.20
566.30
566.40
566.50
566.60
566.70
566.80
566.85
566,90
567.00
567.10
567.20
567.30
567,40
567.50
567.60
567.70
567.80
567.90
568.00
568.10
568.20
568.30
568.40
568.50
568.60
568.70
568.80
568.90

OQutflow
(ft3/s)
12.29
12.50
12.71
12,91
13.11
13,31
13,51
13,70
13,89
13.98
14,07
14.26
14.44
14.62
14.80
14.97
15.14
15,31
15.48
15.65
35.52
36.10
37.43
41.82
47.12
53.50
60.75
68.62
76.99
85.54
94,33
101.62
107.16
112.37
116.92
120.33
121.82
122.64
123.45
124.27
125.08
125.89
126,68

Storage
{ft3)
39,076.677
42,084,723
45,141.455
48,231.773
51,355.860
54,513.900
57,706.077
60,932,574
64,193,574
65,837.070
67,485.261
70,819.819
74,185.431
77,580.988
81,001,320
84,446,516
87,916,667
91,411.863
94,932,194
98,477.749
102,048.619
103,843.575
105,644.854
109,266.664
112,914.019
116,587.049
120,285.844
124,010.454
127,761.090
131,537.720
135,340.476
139,169.448
143,024.724
146,906,357
150,814.237
154,748.015
158,707.817
162,693.728
166,705.835
170,744,222
174,808.976
178,900.183
183,017.929

Area
(ft2)
29,762,059
30,400,000
30,734,942
31,071,719
31,410.332
31,750.779
32,093.062
32,437.179
32,783.132
32,956.796
33,130.919
33,480.542
33,832.000
34,079.295
34,327.491
34,576.587
34,826.584
35,077.481
35,329.278
35,581.977
35,835.575
35,962,712
36,090.075
36,345,474
36,601.775
36,858,975
37,117,077
37,376,078
37,635,981
37,896.784
38,158,487
38,421,091
38,684.595
38,945,000
39,207.949
39467.757
39,728.422
39,989.945
40,252.327
40,515.566
40,779.663
41,044.618
41,310.431

Infiltration
(ft3/s)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Bentley Systems, Inc. Haestad Methods Solution

Detantion routing Cales 2013-09-10_13-0054.pps

9/11/2013

Center

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

Return Event: 2 years
Storm Event: Typell 24hr {3.25 in)

Flow (Total)
(ft2/s)
12.29
12.50
12.71
1291
13.11
13.31
13.51
13.70
13.89
13.98
14.07
14,26
14.44
14.62
14.80
14.97
15.14
15.31
15.48
15.65
35.52
36.10
37.43
41.82
47.12
53.50
60.75
68.62
76.99
85.54
94.33
101.62
107.16
112,37
116.92
120.33
121.82
122.64
123.45
124,27
125,08
125.89
126.68

25/t+ 0
(ft3/s)
446.48
480.11
514.28
548.82
583.74
619.02
654.69
690.73
727.15
745.50
763.95
801.14
838.72
876.63
914,81
953,27
992,00
1,031,00
1,070.29
1,109.85
1,169.40
1,189.91
1,211.26
1,255.89
1,301.72
1,348.91
1,397.26
1,446.51
1,496.55
1,547.07
1,598.11
1,647.94
1,696.32
1,744.66
1,792.64
1,839.75
1,885.24
1,930.35
1,975.74
2,021.43
2,067.40
2,113.67
2,160.22

Bentley PondPagk VBi
[08.11.01.56]
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PROPOSED CONDITIONS

Subsection: Level Pool Pond Routing Summary Return Event: 2 years
Label: Basin A (IN) Storm Event: Typell 24hr (3.25in)
Infiltration

Infiltration Method

{Computed) No Infiltration

Initial Conditions

IEI:tiet\;rslt)ion {Waler Surface, 562.00 ft
Yolume (Initial) 0.000 ft?
Flow (Initial Qutiet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft*/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

inflow/Outflow Hydrograph Summary

Flow (Peak In) 39.59 ft3fs Time to Peak {Flow, In) 12.050 hours
Flow {Peak Outlet) 11.64 ft3/s Time to Peak (Flow, Outlet) 12.350 hours
Elevation (Water Surface,

Peak) 564.60 ft

Volume (Peak) 30,406,647 ft3

Mass Balance (ft*)

Volume (Initial) 0.000 ft3
Volume (Total Inflow) 129,061.000 ft2
Volume (Total Infiltration} 0.000 ft3
gzl;lrgi)ﬁotal Outlet 129,061,000 ft3
Volume (Retained) 0.000 ft3
Volume (Unrouted) 0.000 ft3
Error (Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Detention routing Caics 2013-09-10_13-0054.ppc Center [08.11.01.58]

9/11/2013 27 Siemon Company Drive Suite 200 W Page 63 of 91

Watertown, CT 08725 USA +1-203-755-1666



PROPOSED CONDITIONS

Subsection: Level Pool Pond Routing Summary
Label: Basin A (IN)

Return Event: 10 years
Storm Event: Typell 24hr (5.0 in)

Infiltration

Infiltration Method
{Computed)

No Infiltration

Initial Conditions

Efevation (Water Surface,

Initial) 562001t

Volume (Initial) 0.000 12

Flow (Initial Outlet) 0.00 ft¥/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours
inflow/QOutflow Hydrograph Summary

Flow (Peak In) 82.55 ft3fs Time to Peak {Flow, In} 12,050 hours
Flow (Peak Qutlet) 15.04 ft3/s Time to Peak {Flow, Outlet) 12.450 hours
Elevation (Water Surface, 566.34 ft

Peak)
volume {Peak)

85,826.848 ft3

Mass Balance (ft)

Volume (Initial)
Volume (Total Inflow)
Volume (Total Infiltration}

Volume (Total Outlet
Outflow)

Volume (Retained)
Volume (Unrouted)
Error {Mass Balance)

0.000 ft2
244,411.000 f3
0.000 fi2

244,301.000 ft2

0.000 ft3
-110.000 f?
0.0 %

Bentley Systems, Inc. Haestad Metheds Solution

Detention routing Calcs 2013-09-10_13-0054.ppc Center

9/11/2013

27 Siemon Company Crive Suite 200 W
Watertown, CT 08795 LISA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
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PROPOSED CONDITIONS

Subsection: Level Pool Pond Routing Summary

Label: Basin A (IN)

Return Event: 100 years

Storm Event: Typell 24hr (8.0 in)

Infiltration

Infiltration Method
(Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 562.00 ft

Volume (Initial) 0.000 /3

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total} 0.00 ft3/s

Time Increment 0.050 hours
Inflow/Qutflow Hydrograph Summary

Flow (Peak In) 161,04 ft3/s Time to Peak (Flow, In) 12.050 hours
Flow (Peak Outlet) 96.62 ft3fs Time fo Peak (Flow, Outlet) 12.200 hours
Elevation (Water Surface, 567.73 ft

Peak}
Volume (Peak)

136,541,012 ft?

Mass Balance (ft?)

Volume (Initial)
Volume (Total Infiow)

Volume (Total Infiltration}

Yolume (Total Outlet
Outflow)

Volume (Retalned)
Volume (Unrouted)
Error (Mass Balance)

0.000 ft3
487,523.000 ft2
0.000 ft3

487,523.000 ft3

0.000 ft3
0.000 ft3
0.0 %

Bentley Systerns, Inc. Haestad Methods Solution

Detention routing Calcs 2013-09-10_13-0054.ppc Center

9/11/2013

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

Bentley PondPack Vi
[08.11.01.56]
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PROPOSED CONDITIONS

Subsection: Elevation-Volume-Flow Table {Pond)

Label: Basin B

Infiltration

Infiltration Method
(Computed)

No Infiltration

Initial Conditions

Elevation {water Surface,

Return Event: 2 years
Storm Event: Typell 24hr (3.25in)

Initial) 54100 ft
volume (Initial) 0.000 ft3
Flow (Initial Qutlet) 0.00 fi3/s
Flow (Initial Infiltratlon) 0.00 fi3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Elevation Qutflow Storage Area Infiltration Flow (Total) 25/t + 0
{ft) (ft3/s) (fts) {f2) (fé3/s) (ft3/s) (1t3/s)
541.00 0.00 0.000 0.000 0.00 0.00 0.00
541,10 0.28 0.833 25.000 0.00 0.28 0.29
541.20 0.80 6.667 100.000 0.00 0.80 0.88
541.30 1.48 22.500 225.000 0.00 1.48 1.73
541.40 2.27 53.333 400.000 0.00 227 2.87
541.50 3.18 104.167 625.000 0.00 3.18 4.34
541.60 4.18 180.000 900.000 0.00 4,18 6.18
541.70 5.27 285,833 1,225.000 0.00 5.27 8.44
541.80 6.44 426,667 1,600.000 0.00 6.44 11.18
541.90 7.65 607,500 2,025.000 0.00 7.65 14.40
542.00 11.68 833.333 2,500.000 0.00 11.68 20.94
542.10 12,27 1,089,687 2,627.607 0.00 12.27 24.38
542.20 12.81 1,358,961 2,758.391 0.00 12.81 27.90
542.30 13.33 1,641.471 2,892,350 0.00 13.33 31.57
542.40 13.84 1,937.537 3,029.486 0.00 13.84 35.37
542.50 14.35 2,247.474 3,169.798 0.00 14.35 39.32
542.60 14.84 2,571.602 3,313.286 0.00 14.84 43.42
542.70 15.33 2,910.237 3,459.950 0.00 15.33 47.66
542.80 15.84 3,263.698 3,609.791 0.00 15.84 52.10
542.90 16.31 3,632,301 3,762.807 0.00 16.31 56.66
543.00 16.77 4,016,365 3,919.000 0.00 16,77 61.39
543.10 17.22 4,440,910 4,580.484 0.00 17.22 66.57
543.20 17.67 4,934,181 5,293.527 0.00 17.67 72.4%
543.30 18.11 5,501.334 6,058.129 0.00 18.11 79.23
543.40 18,54 6,147.525 6,874.291 0.00 18.54 86.85
543.50 18.96 6,877.911 7,742,011 0.00 18.96 95.39
543.60 19.38 7,697.646 B8,661.291 0.00 19.38 104.91
543.70 19.80 8,611.888 9,632.129 0.00 19.80 115.49
543.80 20,22 9,625.791 10,654.527 0.00 20.22 127.17
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PROPOSED CONDITIONS

Subsection: Level Pool Pond Routing Summary Return Event: 2 years
Label: Basin B (IN) Storm Event: Typell 24hr (3.25in)
Infiltration

Infiltration Methed

(Computed) No Infiftration

Initial Conditions

Elevation (Water Surface,

Initial) >41.00 ft

Volume (Initial) 0.000 ft3

Flow (Initial Qutlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

inflow/Qutflow Hydrograph Summary

Flow (Peak In) 38.61 ft3/s Time to Peak (Flow, In) 12.050 hours

Flow (Peak Qutlet) 22.40 ft¥/s Time to Peak (Flow, Outiet) 12.250 hours

Elevation {Water Surface,

Peak) 54436 ft

Volume (Peak) 16,853.373 ft3

Mass Balance (ft)

Volume (Initial) 0.000 ft2

Volume (Total Inflow) 136,031.000 ft3

Volume (Total Infiltration} 0.000 ft3

Volume (Total Cutlet 136,031.000 ft3

QOutflow)

Volume (Retained) 0.000 ft2

Volume {Unrouted) 0.000 fi3

Error (Mass Balance)} 0.0 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
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PROPOSED CONDITIONS

Suhsection: Level Pool Pond Routing Summary

Label: Basin B (IN)

Return Event: 10 years

Storm Event: Typell 24hr (5.0 in)

Infiltration

Infitration Method
(Computed)

No Inflltration

Initial Conditions

Elevation (Water Surface,

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

Initial) 4100 ft

Volume (Initial) 0,000 ft3

Flow (Inltial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow {Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Qutflow Hydrograph Summary

Flow (Peak In} 77.04 it3/s Time to Peak (Flow, In) 12.050 hours

Flow (Peak Outlet) 68.99 ft3/s Time to Peak (Flow, Outlet) 12.150 hours

Elevation (Water Surface,

Peak) 545.22 it

Volume (Peak) 30,593.613 fi?

Mass Balance (ft)

Volume (Inltial) 0.000 ft3

Volume (Total Inflow) 247,651.000 ft3

Volume (Total Infiltration) 0.000 ft3

Volume (Total Cutlet 3

Outflow) 247,651.000 ft

Volume {Retained) 0.000 ft3

Volume {Unrouted) 0.000 ft2

Error {Mass Balance) 0.0 %

Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
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PROPOSED CONDITIONS

Subsection: Level Pool Pond Routing Summary

Label: Basin B (IN)

Infiltration

Infiltration Method
(Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: Typell 24hr (8.0 in)

Initial) 541.00 ft
Volume (Initfal} 0.000 ft?
Flow {Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Qutfiow Hydrograph Summary
Flow {Peak In) 145.91 ft3/s Time to Peak (Flow, In) 12.050 hours
Flow {Peak Outlet) 124.75 ft3/s Time to Peak (Flow, Outlet) 12.150 hours
Elevation (Water Surface,
Peak) 546.07 ft
Volume (Peak) 47,200.067 ft3
Mass Balance (ft*)
Volume (Initial} 0.000 ft3

Volume (Total Infiow)
Volume (Total Infiltration)

Volume (Total Outiet
Outflow)

Volume (Retalned)
Volume (Unrouted})
Error {Mass Balance)

478,172.000 ft3

0.000 f?

478,172,000 fit3

0.000 ft3
0.000 ft3
0.0 %

Detention routing Cales 2013-09-10_13-0054.ppe
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PROPOSED CONDITIONS

Index
A

Area A (Runoff CN-Area, 2 years)...22

Area A (Time of Concentration Calculations, 2 years)...14, 15, 16
Area A (Unit Hydrograph Summary, 10 years)...29, 30

Area A {Unit Hydrograph Summary, 100 years)...31, 32

Area A (Unit Hydrograph Summary, 2 years)...27, 28

Area B (Runoff CN-Area, 2 years)...23

Area B (Time of Concentration Calculations, 2 years)...17, 18, 19
Area B (Unit Hydrograph Summary, 10 years)...35, 36

Area B (Unit Hydrograph Summary, 100 years)...37, 38

Area B {Unit Hydrograph Summary, 2 years)...33, 34

B

Basin A (Elevation-Area Vaolume Curve, 2 years)...48

Basin A {Elevation-Volume-Flow Table (Pond), 2 years)...60, 61, 62
Basin A {IN} (Level Pool Pond Routing Summary, 10 years)...64

Basin A (IN) (Level Pool Pond Routing Summary, 100 years)...65
Basin A (IN} (Level Pool Pond Routing Summary, 2 years)...63

Basin A (IN) (Pond Inflow Summary, 10 years)...73

Basin A (IN) {Pond Inflow Summary, 100 years)...74

Basin A (IN) {Pond Inflow Summary, 2 years}.,.72

Basin A (OUT) {Pond Routed Hydrograph (total out), 10 years)...68, 69
Basin A {OUT) (Pond Routed Hydrograph (total out), 100 years)...70, 71
Basin A (OUT) (Pond Routed Hydrograph (total out}, 2 years)...66, 67
Basin A (Volume Equations, 2 years)...49

Basin B (Elevation-Area Volume Curve, 2 years)...50

Basin B (Elevation-Volume-Flow Table (Pond}, 2 years)...75, 76

Basin B (IN) (Level Pool Pond Routing Summary, 10 years)...78
Basin B (IN) {Level Pool Pond Routing Summary, 100 years)...79
Basin B (IN) (Level Pool Pond Routing Summary, 2 years)...77

Basin B (IN} (Pond Inflow Summary, 10 years)...88
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PROPOSED CONDITIONS
Basin B (IN) (Pond Inflow Summary, 100 years)...B9
Basin B (IN) (Pond Inflow Summary, 2 years)...87
Basin B (OUT) (Pond Routed Hydrograph (total out), 10 years)...82, 83
Basin B (OUT) (Pond Routed Hydrograph (total out), 100 years)...84, 85, 86
Basin B (OUT) (Pond Routed Hydrograph (total out}, 2 years}...80, 81
Basin B (Volume Equations, 2 years)...b1
BY-PASS (Runoff CN-Area, 2 years)...24
BY-PASS (Time of Concentration Calculations, 2 years)...20, 21
BY-PASS (Unit Hydrograph Summary, 10 years)...41, 42
BY-PASS (Unit Hydrograph Summary, 100 years)...43, 44
BY-PASS (Unit Hydrograph Summary, 2 years)...39, 40
C
Composite Outlet Structure - A (Outlet Input Data, 2 years)...52, 53, 54, 55
Composite Outlet Structure - B (Outlet Input Data, 2 years)...56, 57, 58, 59
M
Master Network Summary...5, 6, 7
o
0-14 (Addition Summary, 10 years)...46
0O-14 {Addition Summary, 100 years}...47
0-14 (Addition Summary, 2 years)...45
5
St. Charles County (Time-Depth Curve, 10 years)...10, 11
St. Charles County (Time-Depth Curve, 100 years)...12, 13
St. Charles County (Time-Depth Curve, 2 years)...8, 9
U

Unit Hydrograph Equations...25, 26
User Notifications...2, 3, 4
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