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SECTION 1

Project Site Data Summary



PROJECT SITE DATA:

Location: 955 Bryan Road
O’Fallon, MO 63366

Contact: QuikTrip Corporation, Gwen Keen (Real Estate Project Manager)
2255 Bluestone Drive, St. Charles, Missouri 63303
(636) 627-0003

L.ocator Number: 2-0057-8997-00-0001.000000000

Area of Parcel: 3.18 acres:

Total Disturbed Area: 3.63 acres

Existing Site: Impervious Area ........................ 1.66 ac. x 3.85=6.39 cfs.

Perviots Arga oo cne s 1.52 ac. x1.87 =2.84 cis.

Total Existing Runoff ..o 22318

Proposed Site: Impervious Area....................... 1.62ac. x3.85=6.24 cfs.

Pervious Area...............ccouu.... 1.56 ac. x 1.87 =2.92 cfs.

Total Proposed Runoff.................ccovvvvvvieviieinenee 9.16 c.f.s.

Ciffereritial ROAeHE «.ccrmmmpampais 9.16 cf.s. —9.23 c.f.s. =-0.07 cfs.
Watershed: Belleau Creek

Flood Protection (Qp): ............ 15yr./20min. differential runoff = -0.07 c.f.s.

Channel Protection (CPv): ......... Overall development is less than 5 acres.

PROJECT DESCRIPTION:

QuikTrip Corporation will tear down their existing facility to construct a 4,840 square
‘convenient store and gas station located at 955 Bryan Road in O'Fallon Missouri. The
site generally slopes to Bryan Road and is collected in a piped system. The proposed
site drainage will maintain the existing drainage pattern. The site currently has detention
pipe installed. The proposed condition will provide detention to the lastest standards in a
grass basin. The total disturbed area associated with these improvements will be 3.63
acres. Water quality collected will be addressed for 1.89 acres by the installation of an
off-line Contech CDS Water Quality unit.




SECTION 2

Contech CDS Unit
Water Quality calculations
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SECTION 3

15 Year 20 Minute
Storm Sewer Hydraulics



Hydraflow HGL Computation Procedure W Qv [RfiE”

Page 1

General Procedure:
Hydraflow computes the HGL using the Bernoulli energy equation. Manning's equation is used to determine energy losses due to pipe friction.
In a standard step, iterative procedure, Hydraflow assumes upstream HGLs until the energy equation balances. If the energy equation
cannot balance, supercritical flow exists and critical depth is temporarily assumed at the upstream end. A supercritical flow Profile
is then computed using the same procedure in a downstream direction using momentum principles.

Col. 1 The line number being computed. Calculations begin at Line 1 and proceed upstream.

Col. 2 The line size. In the case of non-circular pipes, the line rise is printed above the span.

Col. 3 Total flow rate in the line.

Col. 4 The elevation of the downstream invert.

Col. 5 Elevation of the hydraulic grade line at the downstream end. This is computed as the upstream HGL + Minor loss of this line's downstream line.

Col. 8 The downstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.

Col. 7 Cross-sectional area of the flow at the downstream end.

Col. 8 The velocity of the flow at the downstream end, (Col. 3 / Cal. 7).

Col. 9 Velocity head (Velocity squared / 2g).

Col. 10 The elevation of the energy grade line at the downstream end, HGL + Velocity head, (Col. 5 + Col. 9).

Col. 11 The friction slope at the downstream end (the S or Slope term in Manning's equation).

Col. 12 The line length.

Col. 13 The elevation of the upstream invert.

Col. 14 Elevation of the hydraulic grade line at the upstream end.

Col. 15 The upstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.

Col. 16 Cross-sectional area of the flow at the upstream end.

Col. 17 The velocity of the flow at the upstream end, (Col. 3/ Col. 16).

Col. 18 Velocity head (Velocity squared / 2g).

Col. 19 The elevation of the energy grade line at the upstream end, HGL + Velocity head, (Col. 14 + Col. 18)..

Col. 20 The friction slope at the upstream end (the S or Slope term in Manning's equation).

Col. 21 The average of the downstream and upstream friction slopes.

Col. 22 Energy loss. Average Sf/100 x Line Length (Col. 21/100 x Col. 12). Equals (EGL upstream - EGL downstream) +/- tolerance.

Col. 23 The junction loss coefficient (K).

Col. 24 Minor loss. (Col. 23 x Col. 18). Is added to upstream HGL and used as the starting HGL for the next upstream line(s).



Page 1

MSDReport
Line Line Invert | Invert | Line Line Line | n-val Flow | Capac Vel HGL HGL Gnd/Rim | Gnd/Rim | Hw | Rim-Hw Defl
No. 1D Dn Up Size | Length | Slope | Pipe Rate Full Ave Dn Up El Dn El Up Ang
(ft) (ft) (in) (ft) (%) (cfs) (cfs) | (fts) (ft) (ft) (ft) (ft) (ft) (ft) {Deg)
1 EP2-10toCDS2-11 | 613.00 | 613.40 12 | 26.000 | 1.54 | 0.013 2.65 4.42 3.37 | 616.96 | 617.10 0.00 621.80 | 3.83 4.57 | -54.348
2 CDS2-11toMH2-2 | 613.40 | 613.63 12 13.000 1.77 | 0.013 2.65 474 | 3.37 | 617.23 | 617.30 621.80 622.25 | 3.85 477 | -42.214

Number of lines: 2 Date: 1/26/2018

Project File: WQStormSystem1.stm

NOTES: ** Critical depth
Storm Sewers




MSDReport
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Minor
Loss

(ft)

0.13

0.18

Project File: WQStormSystem1.stm

Number of lines: 2

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers



Hydraulic Grade Line Computations

Page 1
Line |Size Q Downstream Len Upstream Check JL Minor
coeff |loss
Invert HGL Depth [Area |Vel Vel EGL Sf Invert HGL Depth |Area |Vel Vel EGL sf Ave Enrgy
elev elev head |elev elev elev head | elev Sf loss
(in) (cfs) |(ft) (ft) (ft) (saft) |(ft/s) |(ft) (ft) (%) |(ft) (t) (ft) (ft) (saft) |(fus) \(ft) (ft) (%) (%) |(ft) (K) (ft)
(1) (2) (3) 4 (5) (6) (" (8) (9) (10) (1) | (2) (13) (14) (15y | (18) | (A7) | (18) (19) | 20) | (21) | (22) | (23) | (24)
1 12 265 |613.00 |616.96 (.00 079 |3.37 |0.18 |617.14 |0.554 | 26.000) 613.40617.10 1.00 079 |3.37 |0.18 |617.28 |0.554 | 0.554 | 0.144 |0.72 | 0.13
2 12 265 |613.40 |617.23 (.00 079 |[3.37 |0.18 |617.41 |0.554 | 13.000 613.63617.30 1.00 079 |[3.37 [0.18 |617.48 |0.554 |0.554 |0.072 |1.00 | 0.18

Project File: WQStormSystem1.stm

Number of lines: 2

Run Date: 1/26/2018

; c=cir e=ellip b=box

Storm Sewers v11.00



Hydraflow HGL Computation Procedure

Page 1

Gene

Col. 1
Col. 2
Col. 3
Col. 4
Col. 5
Col. 6
Col. 7
Col. 8

Col. 9

ral Procedure:

Hydraflow computes the HGL using the Bernoulli energy equation. Manning's equation is used to determine energy losses due to pipe friction.

In a standard step, iterative procedure, Hydraflow assumes upstream HGLs until the energy equation balances. If the energy equation
cannot balance, supercritical flow exists and critical depth is temporarily assumed at the upstream end. A supercritical flow Profile
is then computed using the same procedure in a downstream direction using momentum principles.

The line number being computed. Calculations begin at Line 1 and proceed upstream.

The line size. In the case of non-circular pipes, the line rise is printed above the span.

Total flow rate in the line.

The elevation of the downstream invert.

Elevation of the hydraulic grade line at the downstream end. This is computed as the upstream HGL + Minor loss of this line's downstream line.

The downstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.

Cross-sectional area of the flow at the downstream end.

The velocity of the flow at the downstream end, (Col. 3/ Col. 7).

Velocity head (Velocity squared / 2g).

Col. 10 The elevation of the energy grade line at the downstream end, HGL + Velocity head, (Col. 5 + Col. 9).

Col. 11

The friction slope at the downstream end (the S or Slope term in Manning's equation).

Col. 12 The line length,

Col. 13 The elevation of the upstream invert.

Col. 14 Elevation of the hydraulic grade line at the upstream end.

Col. 15 The upstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.

Col. 16 Cross-sectional area of the flow at the upstream end.

Col. 17 The velocity of the flow at the upstream end, (Col. 3/ Col. 16).

Col. 18 Velocity head (Velocity squared / 2g).

Col. 19 The elevation of the energy grade line at the upstream end, HGL + Velocity head, (Col. 14 + Col. 18).

Col. 20 The friction slope at the upstream end (the S or Slope term in Manning's equation).

Col. 21

The average of the downstream and upstream friction slopes.

Col. 22 Energy loss. Average Sf/100 x Line Length (Col. 21/100 x Col. 12). Equals (EGL upstream - EGL downstream) +/- tolerance.

Col. 23 The junction loss coefficient (K).

Col. 24 Minor loss. (Col. 23 x Col. 18). Is added to upstream HGL and used as the starting HGL for the next upstream line(s).



Page 1

MSDReport
Line Line Invert | Invert | Line Line Line | n-val Flow | Capac Vel HGL HGL Gnd/Rim | Gnd/Rim | Hw | Rim-Hw Defl
No. 1D Dn Up Size | Length | Slope | Pipe Rate Full Ave Dn Up El Dn El Up Ang
(ft) (ft) (in) (ft) (%) (cfs) (cfs) | (ftls) (ft) (ft) (ft) (ft) (ft) (ft) (Deg)
610.00 | 612.86 15 75.000 3.81 | 0.013 6.94 12.61 8.40 | 610.66 613.92 0.00 619.50 1.06 5.58 -47.986

FES1-1t0Al1-2

Number of lines: 1

Date: 1/26/2018

Project File: 15YrStormSystem1.stm

Storm Sewers

NOTES: ** Critical depth




MSDReport
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Minor
Loss

(ft)

n/a

Project File: 15YrStormSystem1.stm

Number of lines: 1

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers
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Hydraulic Grade Line Computations
Line |Size Q Downstream Len Upstream Check JL Minor
coeff |loss
Invert HGL Depth |Area |Vel Vel EGL Sf Invert HGL Depth |Area |Vel Vel EGL Sf Ave |Enrgy
elev elev head |elev elev elev head | elev Sf loss
(in) (cfs) |(ft) (ft) (ft) (saft) |(ft/s} |(ft) (ft) (%) |(ft) (ft) (ft) (ft) (saft) \(fts) \(ft) (ft) (%) (%) (ft) (K) |(ft)
(1) 2) (3) (4) (5) (€) (" (8) 9 (10 (1 | (12) (13) (14) (15) | (18) | (17) | (18) (19) | (20) | (21) | (22) | (23) | (24)
1 15 6.94 |610.00 |610.66 .66 066 |10.52 |0.61 |611.27 |0.000 |75.000 612.86613.92 1.06** 1.11 |6.28 |0.61 |614.53 |0.000 [0.000 | n/a 1.00 | n/a

Project File: 15YrStormSystem1.stm

Number of lines: 1

Run Date: 1/26/2018

Notes: ; ** Critical depth. ; ¢ =cir e = ellip b = box

Storm Sewers v11.00



MSDReport

Page 1

Line Line Invert | Invert | Line Line Line | n-val Flow | Capac | Vel HGL HGL Gnd/Rim | Gnd/Rim | Hw | Rim-Hw Defl
No. ID Dn Up Size | Length | Slope | Pipe Rate Full Ave Dn Up El Dn El Up Ang
(ft) (ft) {in) (ft) (%) (cfs) (cfs) | (ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (Deg)

1 EP2-1toMH2-2 | 613.00 | 614.95 15 | 33.000 | 5.91 | 0.013 6.49 1570 | 5.29 | 616.64 | 616.97 0.00 622.25 245 4.85 | -55.044
2 MH2-2toCI2-3 | 613.83 | 614.06 15 | 23.000 1.00 | 0.013 2.59 646 | 2.11 | 61740 | 61744 622.25 621.82 3.44 4.32 38.800
3 Cl2-3toCl2-4 | 614.26 | 618.02 15 | 85000 | 442 | 0.013 188 | 1358 | 260 | 617.50 | 618.57] 621.82 622.00 | 0.55 343 | -35.725
4 MH2-2toCl2-5 | 613.83 | 615.37 15 | 154.000 1.00 | 0.013 3.40 6.46 | 277 | 617.40 | 617.83 622.25 623.00 | 2.61 5.02 -76.525
5 Cl2-5t0Cl2-6 | 815.57 | 616.79 15 | 122.000 1.00 | 0.013 2.02 6.46 1.65 | 617.98 | 618.10 623.00 623.75 1.36 5.60 56.805
6 Cl2-6toCl2-7 | 616.99 | 618.67 15 | 168.000 1.00 | 0.013 1.05 6.46 1.98 | 618.15 | 619.07 623.75 62285 | 040 3.78 49.794
7 Cl2-6toCI2-8 | 616.99 | 617.62 15 | 63.000 1.00 | 0.013 0.42 6.46 1.37 | 618.15 | 617.87 623.75 62405 | 025 6.18 | -45.143

Project File: 15YrStormSystem2.stm

Number of lines: 7

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers



MSDReport
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Minor
Loss

(ft)

043
0.07
nfa
0.16
0.05
n/a

n/a

Project File: 15YrStormSystem2.stm

Number of lines: 7

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers



Hydraulic Grade Line Computations

Page 1

Line |Size Q Downstream Len Upstream Check JL Minor
coeff |loss
Invert HGL Depth |Area |Vel Vel EGL Sf Invert HGL Depth |Area |Vel Vel EGL Sf Ave |Enrgy
elev elev head |elev elev elev head | elev Sf loss
(in) (cfs) |(ft) (ft) (ft) (saft) |(ftls) |(ft) (ft) (%) |(ft) (ft) (ft) (ft) (sqft} |(ft/s) |(ft) (ft) (%) (%) |(ft) (K) |(ft)
(1) (2) (3) 4) (5) (6) (7) (8) (9) (10) (11 | (12) (13) (14) (15) | (18) | (17) | (18) (19) | (20) | (21) | (22) | (23) | (24)
1 15 6.49 |613.00 |616.64 [1.25 123 (529 |043 |[617.08 |1.011 |33.000| 614.95616.97 h.25 123 |529 |043 |617.41 |1.010 |1.010 | 0.333 | 098 | 0.43
2 15 259 61383 |617.40 (1.25 123 (211 |0.07 [617.47 |0.161 | 23.000 614.06617.44 1.25 123 211 |0.07 |617.51 |0.161 | 0.161 |0.037 | 0.95 | 0.07
3 15 1.88 |614.26 |617.50 [1.25 051 |1.53 |0.04 |617.54 |0.085 |85.000) 618.0518.57 p5** 051 |366 |0.21 |618.77 |0.547 [0.316 | n/a 1.00 | 0.21
4 15 340 |613.83 |617.40 [1.25 123 277 (012 |[617.52 |0.277 | 154.000615.37617.83 .25 123 277 |012 |617.95 |0.277 |0.277 |0.427 |1.30 0.16
5 15 2.02 |61557 |617.98 [1.25 123 (165 |0.04 |618.02 |0.098 | 122.000616.79618.10 1.25 123 |1.65 |0.04 |618.14 |0.098 |0.098 |0.119 [1.20 | 0.05
6 15 1.05 |616.99 |618.15 .16 0.34 |088 |0.15 |618.30 |[0.000 | 168.00p618.6B19.07 | A0+ 034 |3.07 |015 |[619.22 |0.000 |0.000 | n/a 1.00 n/a
7 15 042 |616.99 [618.15 [1.16 0.18 |0.35 |0.09 [618.24 |0.000 |63.000 617.62617.87 R5** 018 |[2.38 |0.09 |617.96 |0.000 | 0.000 | n/a 1.00 | n/a

Project File: 15YrStormSystem2.stm

Number of lines: 7

Run Date: 1/26/2018

Notes: ; ** Critical depth.; j-Line contains hyd. jump ; ¢ =cir e =ellip b = box

Storm Sewers v11,00
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100 Year 20 Minute
Storm Sewer Hydraulics



Hydraflow HGL Computation Procedure

Page 1

General Procedure:

Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.

Col.

Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.

Col.

Hydraflow computes the HGL using the Bernoulli energy equation. Manning's equation is used to determine energy losses due to pipe friction.
In a standard step, iterative procedure, Hydraflow assumes upstream HGLs until the energy equation balances. If the energy equation
cannot balance, supercritical flow exists and critical depth is temporarily assumed at the upstream end. A supercritical flow Profile

is then computed using the same procedure in a downstream direction using momentum principles.

1 The line number being computed. Calculations begin at Line 1 and proceed upstream.

7

The line size. In the case of non-circular pipes, the line rise is printed above the span.
Total flow rate in the line.

The elevation of the downstream invert.

Elevation of the hydraulic grade line at the downstream end. This is computed as the upstream HGL + Minor loss of this line's downstream line.

The downstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.
Cross-sectional area of the flow at the downstream end.
The velocity of the flow at the downstream end, (Col. 3/ Col. 7).

Velocity head (Velocity squared / 2g).

10 The elevation of the energy grade line at the downstream end, HGL + Velocity head, (Col. 5 + Cal. 9).

11

12

13

14

15

16

The friction slope at the downstream end (the S or Slope term in z_,mss_:m_m equation).

The line length.

The elevation of the upstream invert.

Elevation of the hydraulic grade line at the upstream end.

The upstream depth of flow inside the pipe (HGL - Invert elevation) but not greater than the line size.

Cross-sectional area of the flow at the upstream end.

17 The velocity of the flow at the upstream end, (Col. 3/ Col. 16).

18
19
20
21
22
23

24

Velocity head (Velocity squared / 2g).
The elevation of the energy grade line at the upstream end, HGL + Velocity head, (Col. 14 + Col. 18) .
The friction slope at the upstream end (the S or Slope term in Manning's equation).

The average of the downstream and upstream friction slopes.

Energy loss. Average Sf/100 x Line Length (Col. 21/100 x Col. 12). Equals (EGL upstream - EGL downstream) +/- tolerance.

The junction loss coefficient (K).

Minor loss. (Col. 23 x Col. 18). Is added to upstream HGL and used as the starting HGL for the next upstream line(s).



Page 1

MSDReport
Line Line Invert | Invert | Line Line Line | n-val | Flow | Capac | Vel HGL HGL Gnd/Rim | Gnd/Rim | Hw | Rim-Hw Defl
No. ID Dn Up Size | Length | Slope | Pipe Rate Full Ave Dn Up El Dn El Up Ang
(ft) (ft) (in) (ft) (%) (cfs) | (cfs) | (ftis) (ft) ft) (ft) (ft) (ft) (ft) (Deg)
FES1-1toAl1-2 | 610.00 | 612.86 15 75.000 3.81 | 0.013 10.89 1261 | 10.32 | 610.90 614.06 0.00 619.50 1.20 5.44 -47.986

Date: 1/26/2018

Number of lines: 1

Project File: 100YrStormSystem1.stm
Storm Sewers

NOTES: ** Critical depth




MSDReport
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Minor
Loss

(ft)

n/a

Project File: 100YrStormSystem1.stm

Number of lines: 1

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers
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Hydraulic Grade Line Computations
Line |Size Q Downstream Len Upstream Check JL Minor
coeff |loss
Invert HGL Depth |Area |Vel Vel EGL Sf Invert HGL Depth [Area |Vel Vel EGL Sf Ave Enrgy
elev elev head |elev elev elev head | elev Sf loss
(in) (cfs) |(ft) (ft) (ft) (saft) |(ft's) [(ft) (ft) (%) |(fY) (ft) (ft) (ft) (sqft) |(ft/s) |(ft) (ft) (%) (%) |(ft) (K) (ft)
(1 (2) (3) (4) (5) (6) (7) (8) €)) (10} (1) | (12) (13) (14} (15) | (18) | (17) | (18) (19) | (20) | (21) | (22) | (23) | (24)
1 15 10.99 | 610.00 |610.90 D.90 0985 1158 |1.28 |612.18 |0.000 | 75.000| 612.86614.06 RO 121 |9.07 |1.28 |[615.34 |0.000 | 0.000 | n/a 1.00 n/a

Project File: 100YrStormSystem1.stm

Number of lines: 1

Run Date: 1/26/2018

Notes: ; ** Critical depth. ; c=cir e =ellip b = box

Storm Sewers v11.00



MSDReport

Page 1

Line Line Invert | Invert | Line Line Line | n-val Flow | Capac Vel HGL HGL Gnd/Rim | Gnd/Rim Hw | Rim-Hw Defl
No. ID Dn Up Size | Length | Slope | Pipe Rate Full Ave Dn Up El Dn El Up Ang
(ft) (ft) (im) (ft) (%) (cfs) (cfs) | (ftis) (ft) (ft) (ft) (ft) (ft) (ft) (Deg)

1 EP2-1toMH2-2 | 613.00 | 614.95 15| 33.000 | 5.91 | 0.013 10.28 1570 | 8.38 | 616.64 | 617.48 0.00 62225 | 3.60 3.70 | -55.044

2 MH2-2toCI2-3 | 613.83 | 614.06 15| 23.000 1.00 | 0.013 4.09 646 | 3.33 | 61855 | 618.64 622.25 621.82 | 474 3.02 38.800

3 Cl2-3toCl2-4 | 614.26 | 618.02 15 | 85000 | 4.42 | 0.013 297 | 1358 | 272 | 61880 | 61895 621.82 622.00 1.07 2.91 -35.725

4 MH2-2toCI2-5 | 613.83 | 615.37 15 | 154.000 1.00 | 0.013 5.40 646 | 440 | 61855 | 619.62 622.25 623.00 | 4.64 299 | -78.525

5 Cl2-5toClI2-6 | 615.57 | 616.79 15 | 122.000 1.00 | 0.013 3.21 6.46 | 2.62 | 620.01 620.32 623.00 623.75 | 365 3.31 56.805

6 CI2-6toClI2-7 | 616.99 | 618.67 15 | 168.000 1.00 | 0.013 1.66 6.46 1.35 | 620.44 | 620.56 623.75 622.85 | 1.91 2.27 49.794

7 Cl2-6toClI2-8 | 616.99 | 617.62 15 | 63.000 1.00 | 0.013 0.67 646 | 0.55 | 62044 | 62045 623.75 624.05 | 2.84 3.59 | -45.143

Project File: 100YrStormSystem?2.stm

Number of lines: 7

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers
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Minor
Loss

(ft)

1.07

0.16

0.03

0.00

Project File: 100YrStormSystem2.stm

Number of lines; 7

Date: 1/26/2018

NOTES: ** Critical depth

Storm Sewers



Hydraulic Grade Line Computations
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Line |Size Q Downstream Len Upstream Check JL Minor
coeff |loss
Invert HGL Depth [Area |Vel Vel EGL Sf Invert HGL  [Depth |Area |Vel Vel EGL Sf Ave |[Enrgy
elev elev head |elev elev elev head | elev Sf loss
(in) (cfs) |(ft) (ft) (ft) (saft) |(ft's) |(ft) (ft) (%) |(ft) (ft) (ft) (ft) (sqft) |(ft/s) |(ft) (ft) (%) (%) |(ft) (K)  J(ft)
(1) (2) (3) (4) () (G)] (7) (8) (9) (10) 11}y | (12) (13) (14) (15) | (16) | (17) | (18) (19) | (20) | (21) | (22) | (23) | (24)
1 15 10.28 | 613.00 |616.64 (.25 123 |8.38 1.09 |617.73 |2.535 | 33.000| 614.95617.48 .25 1.23 |8.38 1.09 |618.57 |2534 | 2535 |0.837 [ 0.98 1.07
2 15 409 [613.83 |61855 [1.25 123 |3.33 |0.17 |618.72 |0.401 | 23.000( 614.06618.64 1.25 123 |3.33 |017 |618.81 |0.401 | 0.401 | 0.092 | 0.95 0.16
3 15 297 |614.26 |618.80 (.25 123 |242 |0.09 |618.89 |0.212 | 85.000|618.02618.95 D.93 098 |3.03 |0.14 |619.09 |0.258 |0.235 | 0.200 | 1.00 0.14
4 15 540 |[613.83 |618.55 .25 123 | 440 |0.30 |[618.85 |0.700 | 154.000615.37619.62 .25 1.23 | 440 |0.30 |[619.92 [0.699 [0.699 |1.077 |1.30 0.39
5 15 3.21 |615.57 [620.01 [1.25 123 (262 |0.11 |620.12 |0.247 | 122.00p616.79620.32 1.25 123 262 |0.11 |62042 |0.247 |0.247 |0.302 | 1.20 | 0.13
6 15 1.66 |616.99 |620.44 [1.25 1.23 1.35 |0.03 |62047 |0.066 | 168.00p618.67 620.56 .25 123 |1.35 |0.03 |620.58 |0.066 |0.066 [0.111 |1.00 0.03
7 15 0.67 |616.99 |620.44 .25 123 1055 [0.00 |620.45 |0.011 |63.0000 617.62620.45 1.25 123 [(055 |0.00 |620.46 |0.011 |0.011 [0.007 |1.00 0.00

Project File: 100YrStormSystem2.stm

Number of lines: 7

Run Date: 1/26/2018

; c=cir e=ellip b=box

Storm Sewers v11.00




SECTION 5

Inlet Capacity Calculations



Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Area Inlet 1-2

Drop Curb Inlet

Location = Sag
Curb Length (ft) = 11.67
Throat Height (in) = 0.50
Grate Area (sqft) = -0-
Grate Width (ft) = -0-
Grate Length (ft) = -0-
Gutter

Slope, Sw (ft/ft) = 0.330
Slope, Sx (ft/ft) = 0.330
Local Depr (in) = -0-
Gutter Width (ft) = -0-
Gutter Slope (%) = -0-
Gutter n-value = -0-

All dimensions in fest

Friday, Jan 26 2018

Calculations
Compute by:
Q (cfs)

Highlighted

Q Total (cfs)

Q Capt (cfs)

Q Bypass (cfs)
Depth at Inlet (in)
Efficiency (%)
Gutter Spread (ft)
Gutter Vel (ft/s)
Bypass Spread (ft)
Bypass Depth (in)

Known Q
= 10.99

10.99
10.99
-0-
21258
100
53.68
=

-0-

-0-

1 1 | I 1 O Y [ [




Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jan 26 2018

Single Combo Curb Inlet 2-3

Combination Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = 2.48 Q (cfs) = 1.12
Throat Height (in) = 0.44
Grate Area (sqft) = 1.50 Highlighted
Grate Width (ft) = 1.48 Q Total (cfs) = 1.12
Grate Length (ft) = 248 Q Capt (cfs) =112
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 2.10
Slope, Sw (ft/ft) = 0.010 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.010 Gutter Spread (ft) = 17.54
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 2.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

Al dimensions in fegt




Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jan 26 2018

Single Combo Curb Inlet 2-4

Combination Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = 2.48 Q (cfs) = 2.97
Throat Height (in) = 0.44
Grate Area (sqft) = 1.50 Highlighted
Grate Width (ft) = 1.48 Q Total (cfs) = 2.97
Grate Length (ft) = 2.48 Q Capt (cfs) = 2.97
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 3.95
Slope, Sw (ft/ft) = 0.010 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.010 Gutter Spread (ft) = 32.94
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 2.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

Alidimensionsin fegt




Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jan 26 2018

Single Combo Curb Inlet 2-5

Combination Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = 2.48 Q (cfs) = 1.46
Throat Height (in) = 0.44
Grate Area (sqft) = 1.50 Highlighted
Grate Width (ft) = 1.48 Q Total (cfs) = 1.46
Grate Length (ft) = 2.48 Q Capt (cfs) = 1.46
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 2.50
Slope, Sw (ft/ft) = 0.010 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.010 Gutter Spread (ft) = 20.84
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 2.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

All dimensions in fest

18.84




Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jan 26 2018

Single Combo Curb Inlet 2-6

Combination Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = 2.48 Q (cfs) = 0.88
Throat Height (in) = 044
Grate Area (sqft) = 1.50 Highlighted
Grate Width (ft) = 1.48 Q Total (cfs) = (.88
Grate Length (ft) = 2.48 Q Capt (cfs) = 0.88
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 1.80
Slope, Sw (ft/ft) = 0.010 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.010 Gutter Spread (ft) = 15.04
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) = 2.00 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

All dimensions in feet




Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Single Combo Curb Inlet 2-7

Combination Inlet

Location = Sag
Curb Length (ft) = 2.48
Throat Height (in) = 0.44
Grate Area (sqft) = 1.80
Grate Width (ft) = 1.48
Grate Length (ft) = 2.48
Gutter

Slope, Sw (ft/ft) = 0.010
Slope, Sx (ft/ft) = 0.010
Local Depr (in) = -0-
Gutter Width (ft) = 2.00
Gutter Slope (%) = -0-
Gutter n-value = -0-

All dimenstons in fest

023

Friday, Jan 26 2018

Calculations

Compute by: Known Q
Q (cfs) = 1.67
Highlighted

Q Total (cfs) = 1.67
Q Capt (cfs) = 1.67
Q Bypass (cfs) = -0-
Depth at Inlet (in) = 272
Efficiency (%) = 100
Gutter Spread (ft) = 22.64
Gutter Vel (ft/s) = -0-
Bypass Spread (ft) = -0-
Bypass Depth (in) = -0-

20.64



Inlet Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Friday, Jan 26 2018

Single Combo Curb Inlet 2-8

Combination Inlet Calculations
Location = Sag Compute by: Known Q
Curb Length (ft) = 2.48 Q (cfs) = 0.67
Throat Height (in) = 0.44
Grate Area (sqft) = 1.50 Highlighted
Grate Width (ft) = 1.48 Q Total (cfs) = 0.67
Grate Length (ft) = 2.48 Q Capt (cfs) = 0.67
Q Bypass (cfs) = -0-
Gutter Depth at Inlet (in) = 1.53
Slope, Sw (ft/ft) = 0.010 Efficiency (%) = 100
Slope, Sx (ft/ft) = 0.010 Gutter Spread (ft) = 12.74
Local Depr (in) = -0- Gutter Vel (ft/s) = -0-
Gutter Width (ft) =20 Bypass Spread (ft) = -0-
Gutter Slope (%) = -0- Bypass Depth (in) = -0-
Gutter n-value = -0-

Alldimensionsinfest

10.74




SECTION 6

Flow Splitter Calculations



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Monday, Jan 152018
Flow Splitter MH#2-2
Invert Elev Dn (ft) = 613.40 Calculations
Pipe Length (ft) = 13.00 Qmin (cfs) = 2.65
Slope (%) = 1.77 Qmax (cfs) = 2.65
Invert Elev Up (ft) = 613.63 Tailwater Elev (ft) = (dctD)/2
Rise (in) = 12.0
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 2.65
No. Barrels = 1 Qpipe (cfs) = 265
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 373
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 453
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 614.25
HGL Up (ft) = 614.33
Embankment Hw Elev (ft) = 614.75
Top Elevation (ft) = 620.80 Hw/D (ft) = 1.12
Top Width (ft) = 5.00 Flow Regime = Inlet Control
Crest Width (ft) = 0.00
Elev {ft} Flow Splitter MH#2-2 Huw Depih (ft}
T 2 4 s 8 10 12 1 1 18 m z




SECTION 7

Flood Protection Calculations



HEIDEMAN ASSOCIATES,INC.

A Zak Company
240 Larkin Williams Industrial Court | Fenton, Missouri 63026 > p 636.492.3200 > f 636.492.3202

QUIKTRIP #662 - DETENTION SUMMARY

The existing site is comprised of a commercial lot consisting of an existing QuikTrip
convenient store/gas station. The site is abutted by Bryan Road to the South, and Veterans
Memorial Parkway to the North. QuikTrip will demolish the building and parking facilities to
construct a new gas station/convenient store. Existing soils comprise of 60124 urban land
harvester complex with a hydrologic classification of “C>,

Total Site Area = 3.18 acres. Tributary area to detention = 2.15 acres. Remaining 1.03 acres
as bypass. The site currently has an underground detention pipe. The developed condition
provides detention in an open grass basin. Water Quality is also provided with the use of a
hydrodynamic separator unit installed upstream of the detention basin.

EXISTING CONDITIONS AND ALLOWABLE RELEASE RATES
2 Year — 4.84 cfs

10 Year —10.33 cfs

25 Year — 13.56 cfs

100 Year — 16.91 cfs

PROPOSED CONDITIONS
INFLOW (DETAINED)

A =2.15 acres

CN =91

Tc = 6.8 min.

Impervious area = 1.53 acres
Pervious area = 0.62 acres
Q2=17.20cfs

Q10=11.64 cfs
Q25=13.99 cfs
QI100=16.32 cfs

OPEN BASIN (Top Elev. 621.00, Spillway Elev. 620.00)

OUTFLOW: Q2 = 1.78 cfs @ 615.34 and 5,805 cu.ft.
Q10 =6.35 c¢fs @ 616.10 and 8,404 cu.ft.
Q25=28.17 cfs @ 616.38 and 9,599 cu.ft.
Q100 =9.08 cfs @ 616.72 and 10,978 cu.ft.

LOW FLOW BLOCKED: Q100 =9.79 cfs @ 617.12 and 12,764 cu.ft.

BYPASS

A =1.03 acres @ CN 77

Tc =2.7 min., Use 5 min.
Impervious area = 0.11 acres
Pervious area = (.92 acres
Q2=2.00cfs

QL0=3.98 cfs
Q25=5.12cfs

Q100 = 6.29 cfs



HEIDEMAN ASSOCIATES,INC.
A Zak Company
240 Larkin Williams Industrial Court | Fenton, Missouri 63026 > p 636.492.3200 > f 636.492.3202

TOTAL OUTFLOW FROM SITE WITH BYPASS ADDED
Q2=13.43 cfs

QL0 ="7.81 cfs

Q25=11.06 cfs

Q100=13.58 cfs

All storm events release less water than controlled release rates, okay.
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Watershed Model Schematigy

draflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

K3

Legend

Hyd. Origin Description

1 SCS Runoff Existing Conditions (Back to grass)
2 SCS Runoff Proposed Detained

3 SCS Runoff Bypass Area

4 Reservoir Detention Pond

5 Combine Adding Bypass

Project: 662 Detention Model.gpw Friday, 01/26/2018
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Hydrograph Return Period Re

&ow ydrographs Extension for AutcCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr S5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff e ——-—- | 4.835 m——— - 10.33 13.56 | - 16.91 Existing Conditions (Back to grass)
2 |SCSRunoff | -—- e 7.200 e e 11.64 13.99 — 16.32 | Proposed Detained
3 |SCS Runoff - —meemee [ 2.000 e - | 3.978 | 5.121 ---—- | 6.287 | Bypass Area
4 |Reservoir 2 R — 1.787 ———— e 6.350 8.173 B — 9.076 | Detention Pond
5 |Combine 3,4 | - 3428 | - mmemnn 7.812 11.06 B 13.58 | Adding Bypass

Proj. file: 662 Detention Model.gpw Friday, 01 /26 /2018




3
Hydrograph Summary Report

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 [SCS Runoff 4.835 2 720 11,224 T e I Existing Conditions (Back to grass)
2 |SCS Runoff 7.200 2 718 16,893 | - e I Proposed Detained
3 |SCS Runoff 2.000 2 718 3,999 w—— e s Bypass Area
4 |Reservoir 1.787 2 730 16,881 2 615.34 5,805 Detention Pond
5 |Combine 3.428 2 718 20,880 3,4 Adding Bypass

662 Detention Model.gpw Return Period: 2 Year Friday, 01/26/2018




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018

Hyd. No. 1

Existing Conditions (Back to grass)

Hydrograph type = SCS Runoff Peak discharge = 4.835cfs

Storm frequency = 2yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 11,224 cuft

Drainage area = 3.180 ac Curve number =74

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 8.00 min

Total precip. = 3.10in Distribution = Type

Storm duration = 24 hrs Shape factor = 484

Existing Conditions (Back to grass)

Qefs) Hyd. No. 1 -- 2 Year Q ()
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J 0.00

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

Time (min)
e Hyd No. 1



TRS55 Tc Worksheet
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 1
Existing Conditions (Back to grass)
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 65.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.10 0.00 0.00

Land slope (%) = 5.50 0.00 0.00
Travel Time (min) = 4.71 + 0.00 + 0.00 = 471
Shallow Concentrated Flow

Flow length (ft) = 302.00 0.00 0.00

Watercourse slope (%) = 1.25 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.80 0.00 0.00
Travel Time (min) = 2.79 + 0.00 + 0.00 = 279
Channel Flow

X sectional flow area (sgft) = 0.79 0.00 0.00

Wetted perimeter (ft) = 3.14 0.00 0.00

Channel slope (%) = 1.58 0.00 0.00

Manning's n-value = 0.013 0.015 0.015

Velocity (ft/s) =5.69

0.00
0.00

Flow length (ft) ({on184.0 0.0 0.0

Travel Time (min) = 0.54 + 0.00 + 0.00 = 054

Total Travel TIME, TC ..vvccrereieiiiiieeieeeceeemeeeeseesessessnesseeeessssssassnsenesessess 8.00 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01/26 /2018

Hyd. No. 2

Proposed Detained

Hydrograph type = SCS Runoff Peak discharge = 7.200 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 16,893 cuft

Drainage area = 2.150 ac Curve number = 91*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TRS5 Time of conc. (Tc) = 6.80 min

Total precip. = 3.101in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.530 x 98) + (0.620 x 74)] / 2.150

Proposed Detained

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

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

wmmms Hyd NO.

2



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 2
Proposed Detained
Description A B o4 Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 67.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.10 0.00 0.00

Land slope (%) = 5.50 0.00 0.00
Travel Time (min) = 4.82 + 0.00 + 0.00 = 482
Shallow Concentrated Flow

Flow length (ft) = 202.00 0.00 0.00

Watercourse slope (%) = 1.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =2.49 0.00 0.00
Travel Time (min) = 1.35 + 0.00 + 0.00 = 135
Channel Flow

X sectional flow area (sqgft) = 1.23 0.00 0.00

Wetted perimeter (ft) = 3.93 0.00 0.00

Channel slope (%) = 1.00 0.00 0.00

Manning's n-value = 0.013 0.015 0.015

Velocity (ft/s) =5.26

0.00
0.00

Flow length (ft) ({0})193.0 0.0 0.0

Travel Time (min) = 0.61 + 0.00 + 0.00 = 0.61

Total Travel TImMe, TC covieiieciciceerieieiicin s eeeeeseeeceeeeessasesssmmnnseessessssannssnsssses 6.80 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 20186 by Autodesk, Inc. v11

Hyd. No. 3
Bypass Area

Friday, 01 /26 /2018

Hydrograph type = SCS Runoff Peak discharge = 2.000 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 3,999 cuft

Drainage area = 1.030 ac Curve number = 77"

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 3.10in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.110 x 98) + (0.920 x 74)]/ 1.030

Bypass Area

Q (efs) Hyd. No. 3 - 2 Year Q (cis)
2.00 2.00
1.00 1.00
0.00 J 0.00

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

== Hyd NO. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01/26 /2018

Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 1.787 cfs

Storm frequency = 2yrs Time to peak = 730 min

Time interval = 2 min Hyd. volume = 16,881 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 615.34 ft

Reservoir name = Detention Pond Volume Max. Storage = 5,805 cuft

Storage Indication method used.

Detention Pond

Q (cfs) Hyd. No. 4 -- 2 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 0.00

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

e Hyd No. 4 s Hyd No. 2 [L111] Total storage used = 5,805 cuft



Pond Report
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Pond No. 1 - Detention Pond Volume
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 612.85 ft

Stage / Storage Table

Friday, 01/26 /2018

Stage (ft) Elevation (ft) Contour area (sgft) Incr. Storage (cuft) Total storage (cuft)

0.00 612.85 05 0 0

0.15 613.00 1,422 78 76

1.15 614.00 2,381 1,881 1,956

2.15 615.00 3,039 2,703 4,659

3.15 616.00 3,754 3,390 8,049

4.15 617.00 4,525 4,133 12,182

5.15 618.00 5,353 4,933 17,115

6.15 619.00 6,237 5,789 22,904

7.15 620.00 7,178 6,701 29,605

8.15 621.00 8,176 7,671 37,276
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] (Bl [C] [D]

Rise (in) = 15.00 7.00 0.00 0.00 Crest Len (ft) = 14.00 2.25 0.00 0.00
Span (in) = 15.00 7.00 0.00 0.00 Crest EL (ft) = 619.50 615.34 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 612.85 612.86 0.00 0.00 Weir Type =1 Rect -
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = .013 013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nfa Yes No No TW Elev. (ft) = 0.00

Stage / Storage / Discharge Table

Stage Storage

ft cuft
0.00 0
0.15 76
1.15 1,956
2.15 4,659
3.15 8,049
4.15 12,182
5.15 17,115
6.15 22,904
7.15 29,605

8.15

37,276

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Elevation ClvA
ft cfs
612.85 0.00
613.00 0.06 ic
614.00 1.05ic
615.00 1.60ic
616.00 5.65 ic
617.00 9.64 oc
618.00 11.06 oc
619.00 12.21 oc
620.00 13.25 oc
621.00 14.19 oc

ClvB
cfs

0.00

0.05ic
1.05ic
1.60ic
1.63ic
065ic
040ic
0.29ic
0.14ic
0.06ic

ClvC
cfs

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
446 s
8.22s

WrB
cfs

0.00
0.00
0.00
0.00
4.02
8.99s
10.66 s
1191s
865s
580s

WrcC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.053
1.051
1.597
5.650
9.638
11.06
12.21
13.25
14.08
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018
Hyd. No. 5

Adding Bypass

Hydrograph type = Combine Peak discharge = 3.428 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 20,880 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 1.030 ac

Adding Bypass

Qugeis] Hyd. No. 5 - 2 Year G (er=)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 , L 0.00

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

Time (min)
—— Hyd No. 5 e Hyd No. 3 —— Hyd No. 4
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Hydrograph Summary Repoyt

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) {min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 10.33 2 720 23,659 BT I B Existing Conditions (Back to grass)
2 |SCS Runoff 11.64 2 718 28,054 —— | e e Proposed Detained
3 |SCS Runoff 3.978 2 716 8,034 ——— et I Bypass Area
4 |Reservoir 6.350 2 724 28,041 2 616.10 8,404 Detention Pond
5 |Combine 7.812 2 722 36,076 3,4 ——— | e Adding Bypass

662 Detention Model.gpw Return Period: 10 Year Friday, 01/26 /2018
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 1
Existing Conditions (Back to grass)

Friday, 01/26 /2018

Hydrograph type = SCS Runoff Peak discharge = 10.33 cfs

Storm frequency = 10 yrs Time to peak = 720 min

Time interval = 2 min Hyd. volume = 23,659 cuft
Drainage area = 3.180 ac Curve number = 74

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 8.00 min

Total precip. = 4.60in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Conditions (Back to grass)

2 igE) Hyd. No. 1 -- 10 Year Qets)

12.00 12.00

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

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

= Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26/2018

Hyd. No. 2

Proposed Detained

Hydrograph type = SCS Runoff Peak discharge = 11.64 cfs

Storm frequency = 10 yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 28,054 cuft

Drainage area = 2.150 ac Curve number = 91*

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 6.80 min

Total precip. = 4.60in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.530 x 98) + (0.620 x 74)] / 2.150

Proposed Detained

Q (&i5) Hyd. No. 2 -- 10 Year Q {cts)

12.00 12.00

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

0 120 360 480 840 960 1080 1200 1320
Time (min)

e Hyd No. 2
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Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01/26 /2018

Hyd. No. 3

Bypass Area

Hydrograph type = SCS Runoff Peak discharge = 3.978 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 8,034 cuft

Drainage area = 1.030 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.60in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.110 x 98) + (0.920 x 74)] / 1.030

Bypass Area

G (o) Hyd. No. 3 -- 10 Year ol
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

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

mmme Hyd NoO. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01/26/2018

Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 6.350 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 28,041 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 616.10 ft

Reservoir name = Detention Pond Volume Max. Storage = 8,404 cuft

Storage Indication method used.

Detention Pond

Q ferz) Hyd. No. 4 — 10 Year Q (cis)

12.00 12.00

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

0 120 240 360 480

=== Hyd No. 4 == Hyd No. 2

600

720 840 960 1080 1200 1320 1440 1560

. Time (min)
LLITIT Total storage used = 8,404 cuft
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26 /2018

Hyd. No. 5

Adding Bypass

Hydrograph type = Combine Peak discharge = 7.812 cfs

Storm frequency = 10 yrs Time to peak = 722 min

Time interval = 2 min Hyd. volume = 36,076 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 1.030 ac

Adding Bypass
Q (cfs) Hyd. No. 5 10 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 —— M__ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

e Hyd NO. 5 — Hyd No. 3 = Hyd No. 4
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raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. [Hydrograph |Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 13.56 2 718 31,020 —— B I Existing Conditions (Back to grass)
2 |SCS Runoff 13.99 2 718 34,115 e s Proposed Detained
3 |SCS Runoff 5121 2 716 10,379 ey e e Bypass Area
4  |Reservoir 8.173 2 724 34102 2 616.38 9,599 Detention Pond
5 |Combine 11.06 2 720 44,481 34 | | e Adding Bypass

662 Detention Model.gpw

Return Period: 25 Year

Friday, 01 /26 /2018
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26 /2018

Hyd. No. 1

Existing Conditions (Back to grass)

Hydrograph type = SCS Runoff Peak discharge = 13.56 cfs

Storm frequency = 25yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 31,020 cuft

Drainage area = 3.180 ac Curve number = 74

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 8.00 min

Total precip. = 5.40in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Conditions (Back to grass)

Q {cfs) Hyd. No. 1 -- 25 Year Q (cfs)

14.00 14.00

12.00 12.00

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

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

e Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26 /2018

Hyd. No. 2

Proposed Detained

Hydrograph type = SCS Runoff Peak discharge = 13.99 cfs

Storm frequency = 25yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 34,115 cuft

Drainage area = 2.150 ac Curve number = 91*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 6.80 min

Total precip. = 540in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.530 x 98) + (0.620 x 74)] / 2.150

Proposed Detained

L {ofs) Hyd. No. 2 — 25 Year Cife)

14.00 ; 14.00

12.00 12.00

10.00 l 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 ) 2.00
0.00 - 0.00

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

e Hyd NoO. 2
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01/26 /2018

Hyd. No. 3
Bypass Area

Hydrograph type = SCS Runoff Peak discharge = 5121 cfs

Storm frequency = 25yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 10,379 cuft

Drainage area = 1.030 ac Curve number = 77"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 5.40in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.110 x 98) + (0.920 x 74)] / 1.030

Bypass Area

Q (cfs) Hyd. No. 3 - 25 Year Q (of)
6.00 6.00
227 1 I NN i 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

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

e Hyd No. 3
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018

Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 8.173 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 34,102 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 616.38 ft

Reservoir name = Detention Pond Volume Max. Storage = 9,599 cuft

Storage Indication method used.

Detention Pond

Q (cfs) Hyd. No. 4 -- 25 Year Q (cfs)

14.00 : 14.00

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 & 2.00
0.00 ————— 0.00

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

Time (min)
e Hyd No. 4 = Hyd No. 2 [TITI1 Total storage used = 9,599 cuft
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018
Hyd. No. 5

Adding Bypass

Hydrograph type = Combine Peak discharge = 11.06 cfs

Storm frequency = 25yrs Time to peak = 720 min

Time interval = 2min Hyd. volume = 44,481 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 1.030 ac

Adding Bypass

Q (cfs) Hyd. No. 5 - 25 Year Q{cts)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 -~ 0.00

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

Time (min)
= Hyd NoO. 5 = Hyd No. 3 = Hyd No. 4
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raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Peak Time Time to  |[Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 16.91 2 718 38,714 —————- e I Existing Conditions (Back to grass)
2 |SCS Runoff 16.32 2 718 40217 | - ———  — Proposed Detained
3 |SCS Runoff 6.287 2 716 12,809 | - —— e Bypass Area
4 |Reservoir 9.076 2 724 40,205 2 616.72 10,978 Detention Pond
5 |Combine 13.58 2 718 53,014 3,4 | - meen Adding Bypass

662 Detention Model.gpw

Return Period: 100 Year

Friday, 01/26/2018
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01/26/2018

Hyd. No. 1

Existing Conditions (Back to grass)

Hydrograph type = SCS Runoff Peak discharge = 16.91 cfs

Storm frequency = 100 yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 38,714 cuft

Drainage area = 3.180 ac Curve number = 74

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 8.00 min

Total precip. = 6.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Existing Conditions (Back to grass)

0 {ute) Hyd. No. 1 -- 100 Year Qleie}

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 k 3.00
0.00 0.00

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

—— Hyd No. 1
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26 /2018

Hyd. No. 2

Proposed Detained

Hydrograph type = SCS Runoff Peak discharge = 16.32 cfs

Storm frequency = 100 yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 40,217 cuft

Drainage area = 2.150 ac Curve number = 91*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 6.80 min

Total precip. = 6.20in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(1.530 x 98) + (0.620 x 74)] / 2.150

Proposed Detained

G {els) Hyd. No. 2 -- 100 Year QU (ets)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 0.00

0 120 360 480 840 960 1080 1200 1320
Time (min)

mmmee Hyd NoO. 2
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 3
Bypass Area

Friday, 01 /26 / 2018

Hydrograph type = SCS Runoff Peak discharge = 6.287 cfs

Storm frequency = 100 yrs Time to peak = 716 min

Time interval = 2 min Hyd. volume = 12,809 cuft

Drainage area = 1.030 ac Curve number = 77

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 6.20in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.110 x 98) + (0.920 x 74)] / 1.030

Bypass Area

Q (eis) Hyd. No. 3 - 100 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

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

= Hyd NO. 3
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. No. 4

Detention Pond

Friday, 01/26 /2018

Hydrograph type = Reservoir Peak discharge =

Storm frequency = 100 yrs Time to peak =

Time interval = 2min Hyd. volume = 40,205 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation =

Reservoir name = Detention Pond Volume Max. Storage = 10,978 cuft

Storage Indication method used.

Detention Pond

RHER) Hyd. No. 4 - 100 Year Q (cfs)

18.00 18.00

15.00 15.00

12.00 12.00
9.00 9.00
6.00 6.00
3.00 k 3.00
0.00 —— 0.00

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

= Hyd No. 4 emeee Hyd No. 2 [TTT11 Total storage used = 10,978 cuft
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Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018

Hyd. No. 5

Adding Bypass

Hydrograph type = Combine Peak discharge = 13.58 cfs

Storm frequency = 100 yrs Time to peak = 718 min

Time interval = 2 min Hyd. volume = 53,014 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 1.030 ac

Adding Bypass

Q (cfs) Hyd. No. 5 -- 100 Year Qefs)

14.00 14.00

12.00 12.00

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

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

Time (min)
— Hyd No. 5 = Hyd No. 3 = Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) D E (N/A)
1 0.0000 0.0000 0.0000 ———
2 47.7469 9.9000 0.8071 ——-
3 0.0000 0.0000 0.0000 ————eeee
5 58.5141 11.2000 0.7943 m—n
10 66.9022 11.9000 07911 | e
25 79.2027 12.6000 07889 | e
50 89.4253 13.1000 07892 | e
100 99.54786 13.5000 0.7893 ——————

File name: OFallon MO Rainfall IDF.IDF

Intensity = B / (Tc + D)AE

Friday, 01/26 /2018

Return Intensity Values (in/hr)

Pe{riYorg) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.40 4.27 3.57 3.08 272 2.44 222 203 1.88 1.76 1.65 1.55
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.40 5.17 4.37 3.81 3.38 3.05 279 257 2.38 2.23 2.09 1.98
10 7.15 5.82 4.95 4.32 3.85 3.48 3.19 2,94 2.74 2.56 2.41 2.27
25 8.24 6.77 578 5.07 4.53 4.10 3.76 348 | 3.24 3.03 285 2.70
50 9.10 7.50 6.43 5.65 5.06 4.59 4.21 3.89 3.62 3.40 3.20 3.02
100 9.95 8.24 7.08 6.23 5.58 5.07 4.65 4.30 4.01 3.76 3.54 3.35

Tc = time in minutes. Values may exceed 60.

Precip. file name: I:\Rainfall Data\OFallon MO Precipitation PCP.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 3.00 3.10 0.00 450 4.60 5.40 6.60 6.20
SCS B6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Watershed Model Schematic

ydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Ry

Legend

Hyd. Origin Description

1 SCS Runoff Existing Conditions (Back to grass)
2 SCS Runoff  Proposed Detained

3  SCS Runoff Bypass Area

4 Reservoir Detention Pond

5 Combine Adding Bypass

Project: 662 Detention Model.gpw

Friday, 01 /26 / 2018




2
Hydrograph Return Period Re

90% ydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff | --—- 4.835 R — E— 10.33 1356 | -—- 16.91 Existing Conditions (Back to grass)
2 |SCS Runoff | -——- B 7.200 | --——- emmee 11.64 1399 | -——— 16.32 Proposed Detained
3 |SCSRunoff | - —— 2.000 | - 3.978 5121 | - 6.287 | Bypass Area
4 |Reservoir 2 | 3.604 e - 8.297 9.183 e 8.785 | Detention Pond
5 |Combine 3,4 - | 4.087  — 11.17 1348 | - 15.20 | Adding Bypass

Proj. file: 662 Detention Model.gpw Friday, 01/26/2018




Hydrograph Summary Report

3

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autadesk, Inc. v11

Hyd. |Hydrograph |Peak Time Time to  |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 4.835 2 720 11,224 —— — e Existing Conditions (Back to grass)
2 |SCS Runoff 7.200 2 718 16,893 mm—— e B Proposed Detained
3 |SCS Runoff 2.000 2 718 3,999 —_— | e m——— Bypass Area
4  |Reservoir 3.604 2 726 11,214 2 615.96 7,890 Detention Pond
5 [Combine 4.087 2 724 15,213 3,4 — e Adding Bypass

662 Detention Model.gpw

Return Period: 2 Year

Friday, 01/26 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd.

No. 4

Detention Pond

Hydrograph type = Reservoir

Storm frequency = 2yrs

Time interval = 2 min

Inflow hyd. No. = 2 - Proposed Detained

Reservoir name

Detention Pond Volume

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Friday, 01 /26 /2018

3.604 cfs
726 min
11,214 cuft
615.96 ft
7,890 cuft

Storage Indication method used.

Q (cfs)

Detention Pond
Hyd. No. 4 -- 2 Year

Q (cfs)
8.00

8.00

6.00

4.00

2.00

0.00

6.00

4.00

L —

2.00

0.00

0 120 240 360 480 600 720 840

e Hyd No. 4 s Hyd NoO. 2 LTTT1]

960 1080 1200

1320 1440 1560
Time (min)

Total storage used = 7,890 cuft



Pond Report

5

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Pond No. 1 - Detention Pond Volume

Friday, 01/26/2018

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 612.85 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 612.85 05 0 0

0.15 613.00 1,422 76 76

1.15 614.00 2,381 1,881 1,956

2.15 615.00 3,039 2,703 4,659

3.15 616.00 3,754 3,390 8,049

415 617.00 4,525 4,133 12,182

515 618.00 5,353 4,933 17,115

6.15 619.00 6,237 5,789 22,904

7.15 620.00 7,178 6,701 29,605

8.15 621.00 8,176 7,671 37,276
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsi] [A] [B] [C] [D]

Rise (in) = 15.00 Inactive  0.00 0.00 Crest Len (ft) = 14.00 2.25 0.00 0.00
Span (in) = 15.00 7.00 0.00 0.00 Crest EL (ft) = 619.50 615.34 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert EL. (ft) = 612.85 612.86 0.00 0.00 Weir Type =1 Rect
Length (ft) = 100.00 0.00 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = .013 013 013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nfa Yes No No TW Elev. (ft) = 0.00

Stage Storage

ft cuft
0.00 0
0.15 76
1.15 1,956
215 4,659
3.15 8,049
4.15 12,182
5.15 17,115
6.15 22,904
7.15 29,605
8.15 37,276

Elevation

ft

612.85
613.00
614.00
615.00
616.00
617.00
618.00
619.00
620.00
621.00

cfs

0.00
0.00
0.00
0.00

4.02 ic
9.57 oc
11.05 oc
12.21 oc
13.25 0c
14.19 oc

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ClvC
cfs

PrfRsr
cfs

Wr A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
450s
822s

WrB
cfs

0.00
0.00
0.00
0.00
4,02
957s
11.05s
1220 s
8.74 s
580s

WrC
cfs

WrD
cfs

Exfil
cfs

User
cfs

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s)

Stage / Storage / Discharge Table
CivA

Total
cfs

0.000
0.000
0.000
0.000
4.017
9.574
11.05
12.20
13.24
14.02
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Hydrograph Summary Report

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |[Peak Time Time to |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 |SCS Runoff 10.33 2 720 23,659 ————— —_— | e Existing Conditions (Back to grass)
2 |SCS Runoff 11.64 2 718 28,054 B Proposed Detained
3 |SCS Runoff 3.978 2 716 8,034 - — B Bypass Area
4  |Reservoir 8.297 2 724 22,375 2 616.51 10,092 Detention Pond
5 |Combine 1117 2 720 30,409 3.4 - e Adding Bypass

662 Detention Model.gpw Return Period: 10 Year Friday, 01/26/2018




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Friday, 01 /26 /2018

Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 8.297 cfs

Storm frequency = 10 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 22,375 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 616.51 ft

Reservoir name = Detention Pond Volume Max. Storage = 10,092 cuft

Storage Indication method used.

Detention Pond

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

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 S 0.00

0 120 240

= Hyd NoO. 4

360 480 600 720 840

= Hyd No. 2 RRRRN

960 1080 1200

1320 1440 1560

Time (min)

Total storage used = 10,092 cuft



Hydrograph Summary Report

8

raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 13.56 2 718 31,020 e B —————- Existing Conditions (Back to grass)
2 |SCS Runoff 13.99 2 718 34,115 - —_— | - Proposed Detained
3 |SCS Runoff 5121 2 716 10,379 |  -——- e e Bypass Area
4 |Reservoir 9.183 2 724 28,435 2 616.81 11,392 Detention Pond
5 |Combine 13.48 2 718 38,814 3,4 | | e Adding Bypass

662 Detention Model.gpw

Return Period: 25 Year

Friday, 01/26 /2018




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01 /26 /2018

Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 9.183 cfs

Storm frequency = 25yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 28,435 cuft

Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 616.81ft

Reservoir name = Detention Pond Volume Max. Storage = 11,392 cuft

Storage Indication method used.

Detention Pond

Q (els) Hyd. No. 4 - 25 Year Q (cfs)

14.00 14.00

12.00 12.00

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

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

= Hyd No. 4 == Hyd No. 2 [TIT11 Total storage used = 11,392 cuft



Hydrograph Summary Report
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raflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 16.61 2 718 38,714 et I e Existing Conditions (Back to grass)
2 |SCS Runoff 16.32 2 718 40,217 —_— | | e Proposed Detained
3  |SCS Runoff 6.287 2 716 12,809 e T Bypass Area
4  |Reservoir 9.785 2 724 34,538 2 617.12 12,764 Detention Pond
5 |Combine 15.20 2 718 47,347 334 | | e Adding Bypass

662 Detention Model.gpw

Return Period: 100 Year

Friday, 01 /26 /2018
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11 Friday, 01/26 /2018
Hyd. No. 4

Detention Pond

Hydrograph type = Reservoir Peak discharge = 9.785 cfs

Storm frequency = 100 yrs Time to peak = 724 min

Time interval = 2 min Hyd. volume = 34,538 cuft
Inflow hyd. No. = 2 - Proposed Detained Max. Elevation = 61712 ft
Reservoir name = Detention Pond Volume Max. Storage = 12,764 cuft

Storage Indication method used.

Detention Pond

Q(cfs) Hyd. No. 4 — 100 Year G (efs)
18.00 18.00
15.00 ““ 15.00
12.00 12.00
ooo4— 1+ | | & [ | | | 9.00
6.00 6.00
3.00 3.00
0.00 0.00

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

S Time (min)
= Hyd NO. 4 e Hyd No. 2 ITTTTT Total storage used = 12,764 cuft



Hydraflow Rainfall Report

12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2016 by Autodesk, Inc. v11

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) D (N/A)
1 0.0000 0.0000 0.0000 e
2 47.7469 9.9000 0.8071 | e
3 0.0000 0.0000 0.0000 E—
5 58.5141 11.2000 0.7943 R
10 66.9022 11.9000 0.7911 ———
25 79.2027 12.6000 0.7889 B
50 89.4253 13.1000 07892 |
100 99.5476 13.5000 07893 | —eeee-

File name: OFallon MO Rainfall IDF.IDF

Intensity =B/ (Tc + D)*E

Friday, 01 /26 /2018

Return Intensity Values (in/hr)
Period
(Yrs) |5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 540 4.27 3.57 3.08 272 2.44 2.22 2.03 1.88 1.76 1.65 1.55
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.40 517 4.37 3.81 3.38 3.05 2.79 2:57 2.38 2.23 2.09 1.98
10 7.15 5.82 4.95 4.32 3.85 3.48 3.19 2.94 2.74 2.56 2.41 2.27
25 8.24 8.77 5.78 5.07 4.53 4.10 3.76 3.48 3.24 3.03 2.85 2.70
50 9.10 7.50 6.43 5.65 5.06 4.59 4.21 3.89 3.62 3.40 3.20 3.02
100 9.95 8.24 7.08 6.23 5.58 5.07 465 4.30 4.01 3.76 3.54 3.35

Tc = time in minutes. Values may exceed 60.

Precip. file name: I:\Rainfall Data\OFallon MO Precipitation PCP.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25yr 50-yr 100-yr
SCS 24-hour 3.00 3.10 0.00 4.50 4.60 5.40 6.60 6.20
SCs 6-H.r 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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EXHIBIT B

NRCS Hydrologic Soil Group
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Hydrologic Soil Group—St. Charles County, Missouri

QuikTrip #662

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Un_it-'; St. Charles County, Missouri (MO183) -
~ Map unit symbol Map unit name ; Rating Acres in AOI ~ Percent of AOI
60124 Harvester-Urban land c 3.6 100.0%
complex, 2to 9
percent slopes
trotals for Area of Interest 3.6 100.0%

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
soils 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
soils 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. Soails having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly 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 Cutoff: None Specified

USDA

o

Natural Resources
Conservation Service

Web Sail Survey
National Cooperative Soil Survey

71212016
Page 3 of 4



Hydrologic Soil Group—St. Charles County, Missouri QuikTrip #662

Tie-break Rufe: Higher
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