
EXHIBIT D 

Pre-Developed Drainage Area Map 
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EXHIBIT E 

Post-Developed Drainage Area Map 
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SECTION 1 

Project Site Data Summary 



PROJECT SITE DATA: 

Location: 140 Fallon Loop Road 
O'Fallon, MO 63368 

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

Locator Number: 2-0069-A 150-00-0003.0000000z 

Area of Parcel: 1.893 acres: 

Total Disturbed Area: 1.92 acres 

Existing Site: Impervious Area ........................ 0.03 ac. x 3.54 = 0.11 c.f.s. 
Pervious Area .... ........ .. .... .......... 1.86 ac. x 1.70 = 3.16 c.f.s. 
Total Existing Runoff .. .. .. .. .................... .. .. .......... .... 3.27 c.f.s. 

Proposed Site: Impervious Area .... .................. 1.38 ac. x 3.54 = 4.89 c.f .s. 
Pervious Area .................. ....... 0.51 ac. x 1.70 = 0.87 c.f.s. 

Total Proposed Runoff .. ............ .. .............. ...... .. ... 5.76 c.f.s. 

Differential Runoff: .. .. ........ .. .. ............ . 5.76 c.f.s.- 3.27 c.f.s. = +2.49 c.f.s. 

Watershed: Dardenne Creek 
Flood Protection {Qp): ........... 15yr./20min. differential runoff = +2.49 c.f.s. 

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

PROJECT DESCRIPTION: 
QuikTrip Corporation will be reconstructing a 5, 773 square convenient store and gas 
station located at 140 Fallon Loop Road in O'Fallon Missouri. A small developed portion 
of the site generally slopes to Highway K and is collected in an inlet and piped system 
near the intersection of Fallon Parkway and Highway K. The remaining portion of the 
site overland flows to the East of the site and is collected in an inlet and piped system 
near the intersection of Fallon Parkway and Fallon Loop Road. The drainage ultimately 
is collected in an existing open basin detention system on the East side of Fallon Loop 
Road. The proposed site drainage will maintain the existing drainage pattern. The total 
disturbed area associated with these improvements will be 1.92 acres. Water quality 
collected will be addressed for the disturbance by the installation of an off-line Contech 
CDS Water Quality unit. 



SECTION 2 

Contech CDS Unit 
Water Quality calculations 



Project Name QuikTrip#675 
Location: O'Fallon MO 

Project No.: 151054 
Structure No. 1-12 

Prepared For: QuikTrip Corp 
Prepared By: RKF 

Drainage Area 1.43 acre 
62.291 te 

1.43 acre 

0.00223438 mi2 

% Impervious 95.1% 

P 1.14 in 

Impervious Area 

% Impervious Over-ride 

Rv 0.906 volumetric runoff coefficient 
Qa 1.03 watershed inches 

WQV 5,361. 1 ft3 
0.123 acre-ft 

CN 99.1 

Tc 

Rainfall Type 

Potential Abstraction , "S" 
Initial Abstraction, "Ia" 

Treatment System 
Micron Rating 

qu 

WQF 

II 

6 
0.10 

0.10 
0.02 

Vortechs 
110 

1010.41 

2.33 cfs 

min 
hr 

inches 
inches 

1.36 acre 
59,242 te 

1.36 acre 

0.002125 mi2 

0 
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SECTION 3 

15 Year 20 Minute 
Storm Sewer Hydraulics 



Hydraflow HGL Computation Procedure 

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. 6 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/ Col. 7). 

Col. 9 Velocity head (Velocity squared I 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 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 On Up Size Length Slope Pipe Rate Full Ave On Up EIDn El Up Ang 

(ft) (ft) (in) (ft) (%) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (Deg) 

1 ExCI1 -1 toExCI1-1A 511 .68 512.45 24 45.000 1.71 0.013 7.10 29.59 2.99 513.68 513.62 521.68 521.85 1.34 8.06 134.370 

2 ExCI1-1AtoExAI1-1 8 512.45 514.01 24 17.000 9.18 0.013 6.02 68.52 3.65 513.79 514.88j 521.85 522.21 0.87 7.33 -27.736 

3 ExAI1-1BtoMH1-2 514.01 521.95 18 69.000 11.51 0.013 4.95 35.62 4.72 514.88 522.81 j 522.21 526.25 0.86 3.44 58.336 

4 MH1-2toMH1-3 521 .95 523.78 18 21 .000 8.71 0.013 4.95 31 .00 4.76 522.81 524.64 526.25 527.50 1.20 2.52 -17.148 

5 MH1-3toCI1-4 522.50 523.60 15 47.000 2.34 0.013 1.58 9.88 1.29 524.98 525.01 527.50 528.12 1.44 3.08 -16.801 

6 Cl1-4toCI1-5 523.60 525.26 15 37.000 4.49 0.013 1.10 13.68 2.01 525.04 525.67 j 528.12 528.58 0.41 2.91 48.540 

7 Cl1-5toCI1-6 525.26 526.26 15 96.000 1.04 0.013 1.10 6.59 3.11 525.67 526.67 528.58 530.20 0.41 3.53 3.448 

8 Cl1-6toCI1-7 526.26 526.81 15 50.000 1.10 0.013 0.37 6.77 1.68 526.67 527.05j 530.20 530.60 0.24 3.55 22.430 

9 ExA11 -1 BtoExCI1-1C 514.01 518.88 18 42.000 11.60 0.013 0.80 35.76 1.75 514.88 519.21j 522.21 523.73 0.33 4.52 -10.946 

10 MH1 -3toCI1-8 522.50 522.76 15 26.000 1.00 0.013 3.37 6.46 2.75 524.98 525.05 527.50 529.95 2.39 4.80 82.037 

11 Cl1-8toCI1-9 522.76 524.48 15 172.000 1.00 0.013 2.87 6.46 2.54 525.15 525.47 529.95 529.75 1.16 4.1 1 30.778 

12 Cl1-9toCI1-10 524.48 525.08 15 60.000 1.00 0.013 1.98 6.46 2.69 525.64 525.64 j 529.75 530.22 0.56 4.58 -69.047 

13 Cl1-10toCI1-11 525.08 525.95 15 87.000 1.00 0.013 1.80 6.46 3.50 525.64 526.48 j 530.22 530.00 0.53 3.52 -13.216 

Project File: 15YearStormsystem1 .stm I Numberoflines: 13 I Date: 4/13/2016 

NOTES: **Critical depth 

Storm Sewers 



MSDReport Page 2 

Minor Known 
Loss Q 

(ft) (cfs) 

0.17 1.08 

n/a 0.27 

n/a 0.00 

0.35 0.00 

0.03 0.48 

n/a 0.00 

0.10 0.73 

n/a 0.37 

n/a 0.80 

0.10 0.50 

0.17 0.89 

n/a 0.18 

n/a 1.80 

Project File: 15YearStormsystem 1.stm I Number of lines: 13 I Date: 4/13/2016 

NOTES: •• Critical depth 
--

Storm Sewers 



Hydraulic Grade Line Computations Page 1 

Line Size a 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 e lev head elev elev elev head elev Sf loss 

(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s ) (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) (16) (17) (18) (19) (20) (21 ) (22) (23) (24) 

1 24 7.10 511 .68 513.68 1>.00 3.14 2.26 0.08 513.76 0.099 45.000 512.455 3.62 .17 1.91 3.72 0.22 513.83 0.236 0.168 0.075 0.78 0.17 

2 24 6.02 512.45 513.79 .34 1.31 2.70 0.33 514.12 0.000 17.000 514.0'61 .88j 0.~7** 1.31 4.61 0.33 515.21 0.000 0.000 nla 1.73 n/a 

3 18 4.95 514.01 514.88 D.87 1.04 4.68 0.35 515.23 0.000 69.000 521.9$2 .81 j 0. ~6** 1.04 4.76 0.35 523.16 0.000 0.000 n/a 0.34 0. 12 

4 18 4.95 521 .95 522.81 c .86* 1.04 4.76 0.35 523.16 0.000 21.000 523.785 4.64 0.~6** 1.04 4.76 0.35 524.99 0.000 0.000 n/a 0.99 0.35 

5 15 1.58 522.50 524.98 .25 1.23 1.29 0.03 525.01 0.060 47.000 523.60 5 5.01 .25 1.23 1.29 0.03 525.04 0.060 0.060 0.028 1.18 0.03 

6 15 1.10 523.60 525.04 .25 0.35 0.90 0.01 525.05 0.029 37.000 525.2ffi2 .67 j 0.~1 ** 0.35 3.11 0.15 525.82 0.524 0.277 n/a 0.50 0.08 

7 15 1.10 525.26 525.67 c .41* 0.35 3.11 0.15 525.82 0.000 96.000 526.265 6.67 0.~1** 0.35 3.1 1 0.15 526.82 0.000 0.000 nla 0.65 0.10 

8 15 0.37 526.26 526.67 .41 0.16 1.05 0.08 526.76 0.000 50.000 526.8'62 .OS j OJ24** 0.16 2.30 0.08 527.13 0.000 0.000 nla 1.00 0.08 

9 18 0.80 514.01 514.88 .87 0.29 0.76 0.12 514.99 0.000 42.000 518.88>1 B.21 j O. j3** 0.29 2.74 0.12 519.33 0.000 0.000 n/a 1.00 0.12 

10 15 3.37 522.50 524.98 .25 1.23 2.75 0.12 525.10 0.272 26.000 522.765 5.05 .25 1.23 2.75 0.12 525.17 0.272 0.272 0.071 0.85 0.10 

11 15 2.87 522.76 525.15 .25 1.23 2.34 0.09 525.24 0.198 172.00 ps24.48s 5.47 .99 1.04 2.75 0.12 525.59 0.210 0.204 0.350 1.42 0.17 

12 15 1.98 524.48 525.64 .16 0.53 1.67 0.22 525.85 0.000 60.000 525.08>2 p.64j 0.:>6** 0.53 3.72 0.22 525.86 0.000 0.000 n/a 0.50 0.11 

13 15 1.80 525.08 525.64 ).56 0.50 3.38 0.20 525.84 0.000 87.000 525.9$2 .48 j 0.53** 0.50 3.61 0.20 526.69 0.000 0.000 n/a 1.00 0.20 

Project File: 15YearStormsystem1.stm I Number of lines: 13 I Run Date: 4/13/2016 

Notes: • Crown depth assumed.; •• Critical depth.; j-Line contains hyd. jump. ; c = cir e = ellip b = box 

Storm Sewers v10.30 



SECTION 4 

100 Year 20 Minute 
Storm Sewer Hydraulics 



Hydraflow HGL Computation Procedure 

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. 6 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 I Col. 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 Page 1 

Line Line Invert Invert Line Line Line n-val Flow Capac Vel HGL HGL Gnd/Rim Gnd/Rim Hw Rim-Hw Deft 
No. ID Dn Up Size Length Slope Pipe Rate Full Ave On Up EI Dn EIUp Ang 

(ft) (ft) (in) (ft) (%) (cfs) (cfs) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft) (De g) 

1 ExCI1-1toExCI1-1A 511 .68 512.45 24 45.000 1.71 0.013 9.55 29.59 4.19 513.68 513.56 j 521.68 521.85 1.45 7.95 134.370 

2 ExCI1-1AtoExAI1-1 8 512.45 514.01 24 17.000 9.18 0.013 8.09 68.52 4.19 513.90 515.02 j 521 .85 522.21 1.01 7.19 -27.736 

3 ExA11-1 BtoMH1-2 514.01 521 .95 18 69.000 11 .51 0.013 6.64 35.62 5.28 515.02 522.95j 522.21 526.25 1.00 3.30 58.336 

4 MH1-2toMH1-3 521.95 523.78 18 21 .000 8.71 0.013 6.64 31 .00 5.33 522.95 524.78 526.25 527.50 1.43 2.29 -17.148 

5 MH1-3toCI1-4 522.50 523.60 15 47.000 2.34 0.013 2.12 9.88 1.73 525.21 525.26 527.50 528.12 1.72 2.80 -16.801 

6 Cl1-4toCI1-5 523.60 525.26 15 37.000 4.49 0.013 1.48 13.68 2.30 525.32 525.74 j 528.12 528.58 0.48 2.84 48.540 

7 C11 -5toCI1 -6 525.26 526.26 15 96.000 1.04 0.013 1.48 6.59 3.40 525.74 526.74 528.58 530.20 0.48 3.46 3.448 

8 Cl1-6toCI1-7 526.26 526.81 15 50.000 1.10 0.013 0.50 6.77 1.82 526.74 527.09 j 530.20 530.60 0.28 3.51 22.430 

9 ExAI1-1 BtoExCI1-1 C 514.01 518.88 18 42.000 11 .60 0.013 1.08 35.76 1.92 515.02 519.27 j 522.21 523.73 0.39 4.46 -10.946 

10 MH1-3toCI1-8 522.50 522.76 15 26.000 1.00 0.013 4.52 6.46 3.68 525.21 525.34 527.50 529.95 2.76 4.43 82.037 

11 Cl1-8toCI1 -9 522.76 524.48 15 172.000 1.00 0.013 3.86 6.46 3.15 525.52 526.13 529.95 529.75 1.87 3.40 30.778 

' 

12 Cl1 -9toCI1 -10 524.48 525.08 15 60.000 1.00 0.013 2.67 6.46 2.18 526.35 526.46 529.75 530.22 1.41 3.73 -69.047 

13 Cl1-10toCI1-11 525.08 525.95 15 87.000 1.00 0.013 2.43 6.46 2.85 526.49 526.61 530.22 530.00 0.87 3.18 -13.216 

I 

Project File: 1 OOYearStormsystem1 .stm I Number of lines: 13 I Date: 4/13/2016 

NOTES: •• Critical depth 
--- -

Storm Sewers 
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Minor Known 
Loss Q 

(ft) (cfs) 

n/a 1.46 

n/a 0.37 

n/a 0.00 

n/a 0.00 

0.05 0.64 

n/a 0.00 

0. 12 0.98 

n/a 0.50 

n/a 1.08 

0.18 0.66 

0.22 1.19 

0.04 0.24 

0.21 2.43 

Project File: 1 OOYearStormsystem 1.stm I Number of lines: 13 I Date: 4/13/2016 

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) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (1 0) (11) (12) (13) (1 4) (1 5) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

1 24 9.55 511 .68 513.68 .00 1.78 3.04 0.14 513.82 0.178 45.000 512.45i1 .56j 1. 1** 1.79 5.34 0.44 514.00 0.507 0.343 0.154 0.78 0.35 

2 24 8.09 512.45 513.90 .45 1.59 3.30 0.40 514.31 0.000 17.000 514.0151 p.02j 1. :J1** 1.59 5.07 0.40 515.42 0.000 0.000 n/a 1.73 n/a 

3 18 6.64 514.01 515.02 .01 1.25 5.24 0.44 515.46 0.000 69.000 521.95i2 .95j 1. :lO** 1.25 5.33 0.44 523.39 0.000 0.000 n/a 0.34 n/a 

4 18 6.64 521 .95 522.95 1 .oo· 1.25 5.33 0.44 523.39 0.000 21.000 523.785 4.78 uo·· 1.25 5.33 0.44 525.22 0.000 0.000 n/a 0.99 n/a 

5 15 2.12 522.50 525.21 .25 1.23 1.73 0.05 525.26 0.108 47.000 523.605 5.26 .25 1.23 1.73 0.05 525.31 0.108 0.108 0.051 1.18 0.05 

6 15 1.48 523.60 525.32 .25 0.44 1.21 0.02 525.34 0.053 37.000 525.2ffi2 .74 j o. a·· 0.44 3.40 0.18 525.92 0.533 0.293 n/a 0.50 0.09 

7 15 1.48 525.26 525.74 c .48* 0.44 3.40 0.18 525.92 0.000 96.000 526.265 6.74 0. 8** 0.44 3.40 0. 18 526.92 0.000 0.000 n/a 0.65 0.12 

8 15 0.50 526.26 526.74 pAs 0.20 1.15 0.10 526.84 0.000 50.000 526.8152 .09j o. a·• 0.20 2.50 0.1 0 527.18 0.000 0.000 n/a 1.00 0.10 

9 18 1.08 514.01 515.02 .01 0.36 0.85 0.14 515.16 0.000 42.000 518.8ffi1 9.27j 0. 9** 0.36 2.98 0.14 519.41 0.000 0.000 n/a 1.00 0.14 

10 15 4.52 522.50 525.21 .25 1.23 3.68 0.21 525.42 0.490 26.000 522.765 5.34 .25 1.23 3.68 0.21 525.55 0.490 0.490 0.127 0.85 0.18 

11 15 3.86 522.76 525.52 .25 1.23 3.15 0.15 525.67 0.357 172.00 P524.485 6.13 .25 1.23 3.15 0.15 526.29 0.357 0.357 0.615 1.42 0.22 

12 15 2.67 524.48 526.35 .25 1.23 2.18 0.07 526.43 0.171 60.000 525.085 6.46 .25 1.23 2.18 0.07 526.53 0.171 0.171 0.103 0.50 0.04 

13 15 2.43 525.08 526.49 .25 1.23 1.98 0.06 526.55 0.142 87.000 525.955 6.61 .66 0.65 3.71 0.21 526.82 0.478 0.310 0.269 1.00 0.21 

Project File: 100YearStormsystem1 .stm I Number of lines: 13 I Run Date: 4/13/2016 

I 

Notes: * Crown depth assumed.; • • Critical depth. ; j-Line contains hyd. jump. ; c = cir e = ellip b = box I 

I 

S torm Sewers v10.30 



SECTION 5 

Inlet Capacity Calculations 



Inlet Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Single Combo Curb Inlet 1-4 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

Gutter 
Slope, Sw (tUft) 
Slope, Sx (tUft) 
Local Depr (in) 
Gutter Width (ft) 
Gutter Slope (%) 
Gutter n-value 

AU dlmens•ons in feet 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 (fUs) 
Bypass Spread (ft) 
Bypass Depth (in) 

Known Q 
= 0.64 

= 0.64 
= 0.64 
= -0-
= 1.48 
= 100 
= 12.34 
= -0-
= -0-
= -0-



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

Single Combo Curb Inlet 1-7 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

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

All dimensions in fed 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 
= 0.50 

= 0.50 
= 0.50 
= -0-
= 1.26 
= 100 
= 10.54 
= -0-
= -0-
= -0-



Inlet Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Single Combo Curb Inlet 1-8 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

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

All dimensions 1n feet 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 (fUs) 
Bypass Spread (ft) 
Bypass Depth (in) 

Known Q 

= 0.33 

= 0.33 
= 0.33 
= -0-
= 0.99 
= 100 
= 8.24 
= -0-
= -0-
= -0-



Inlet Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Single Combo Curb Inlet 1-9 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

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

AJI dimensions in feet 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 
= 0.86 

= 0.86 
= 0.86 
= -0-
= 1.78 
= 100 
= 14.84 
= -0-
= -0-
= -0-



Inlet Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Single Combo Curb Inlet 1-10 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

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

All dlmenstons in feet 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 
= 0.24 

= 0.24 
= 0.24 
= -0-
= 0.82 
= 100 
= 6.84 
= -0-
= -0-
= -0-

• 



Inlet Report 
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Single Combo Curb Inlet 1-11 

Combination Inlet 
Location 
Curb Length (ft) 
Throat Height (in) 
Grate Area (sqft) 
Grate Width (ft) 
Grate Length (ft) 

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

Al l dimensions In feet 

= Sag 
= 2.48 
= 0.44 
= 1.50 
= 1.48 
= 2.48 

= 0.010 
= 0.010 
= -0-
= 2.00 
= -0-
= -0-

Wednesday, Apr 13 2016 

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 

= 1.62 

= 1.62 
= 1.62 
= -0-
= 2.67 
= 100 
= 22.24 
= -0-
= -0-
= -0-



SECTION 6 

Flow Splitter Calculations 



Culvert Report 
Hydra flow Express Extension for Autodesk® AutoCAD® Civil 30® by Autodesk, Inc. 

Flow Splitter MH #1-3 

Invert Elev Dn (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value 
Culvert Type 
Culvert Entrance 
Coeff. K,M,c,Y,k 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

Elev (ft) 

528.00 

527.00 

526.00 

525.00 

524.00 

523.00 

5Z2.00 

521.00 
0 

-- Circular Culvert 

= 522.26 
= 13.00 
= 1.85 
= 522.50 
= 12.0 
= Circular 
= 12.0 
= 1 
= 0.01 3 
= Circular Concrete 
= Square edge w/headwall (C) 
= 0.0098, 2, 0.0398, 0.67, 0.5 

= 527.50 
= 5.00 
= 0.00 

Flow Splitter MH #1 -3 

I 
v-

) 

I 
v 

6 

--HGL 

10 
--Embank 

12 

\ 

Wednesday, Apr 13 2016 

Calculations 
Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop ( cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

'\ 
\ 

\ '----- lnletc ntrol 

--- J 

16 18 20 

= 3.10 
= 3.10 
= (dc+D)/2 

= 3.10 
= 3.10 
= 0.00 
= 4.25 
= 4.88 
= 523.14 
= 523.25 
= 523.78 
= 1.28 
= Inlet Control 

HwOeplh ( ft) 

5.50 

4 50 

3.50 

2.50 

1.50 

0.50 

-0.50 

·1 .50 
22 

Reach ( ft ) 



SECTION 7 

Supporting Data 



EXHIBIT A 

Site Location Map 
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EXHIBIT B 

NRCS Hydrologic Soil Group 
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Hydrologic Soil Group-St. Charles County, Missouri 
(QuikTrip #675- 140 Fallon Loop Road) 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

Area of Interest (AOI) 

Soils 

Soil Rating Polygons 

D A 

D AID 

B 

BID 

D c 
D C/D 

D D 

0 Not rated or not available 

Soil Rating Lines 

,..., A 

,..., AID 

,..., B 

,..., B/D 

...., c 
,..., C/D 

,..., D 

... " Not rated or not available 

Soil Rating Points 

II A 

II AID 

• B 

• B/0 

USDA Natural Resources 
- - Conservation Service 

I:J c 

• C/0 

• D 

[] Not rated or not available 

Water Features 

..,...._,. Streams and Canals 

Transportation 

+++ Rails 

,..,; Interstate Highways 

,..,; US Routes 

== Major Roads 

Local Roads 

Background 

• Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 1:24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil line 
placement. The maps do not show the small areas of contrasting 
soils that could have been shown at a more detailed scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more accurate 
calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

St. Charles County, Missouri 
Version 14, Sep 14, 2015 

Soil map units are labeled (as space allows) for map scales 1 :50,000 
or larger. 

Date(s) aerial images were photographed: Jun 13, 2014-Jun 25, 
2014 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 

• 
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Hydrologic Soil Group- St. Charles County. Missouri QuikTrip #675 - 140 Fallon Loop Road 

Hydrologic Soil Group 

Hydrologic Soli Group-- Summary by Map Unit- St. Charles County, Missouri (M0183) 

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI 

60124 Harvester-Urban land c 2.5 
complex, 2 to 9 
percent slopes 

Totals for Area of Interest 2.5 

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 (AJD, 8/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. Soils 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/0, 8/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 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

100.0% 

100.0% 
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Hydrologic Soil Group-St. Charles County, Missouri 

Tie-break Rule: Higher 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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EXHIBIT C 

WQ Facilities Construction Plans 
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