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Naperville, IL 60540 

From: Joseph Vavrina, P.E. 

Subject: Stormwater Memo 

Chick-fil-A – Naperville, IL 

Job #: 2302569 

 

Background 

Chick-fil-A (CFA) is proposing the construction of an approximate 5,000 square foot free-standing restaurant, drive-

thru lane, parking facilities, and associated utilities located within the Iroquois Center Development in the City of 

Naperville (1163 E. Ogden Avenue).  This project is more generally located along the north side of Ogden Avenue 

between Iroquois Avenue and East Avenue. The proposed stormwater management improvements have been 

designed in accordance with the requirements of the City of Naperville. 

 

Existing Conditions 

The subject CFA project area is located on the south side of the Iroquois Center Development.  The project area 

currently encompasses part of a multi-tenant retail building and parking lot that will be razed as part of this project.  

The site is bordered by the multi-tenant building to the west, Staples parking lot to the south, parking lot & access 

drive to the north, and Ogden Avenue to the east. The proposed lease parcel is approximately 1.70 acres (73,927 

sq. ft.) in size.  In the existing condition, the impervious and pervious areas within the lease parcel are calculated 

to be 68,126 square feet and 5,801 square feet respectively, resulting in the site to be 92% impervious.   

The subject site is currently tributary to the storm sewer system for the Iroquois Center Development.  This storm 

sewer system drains to the west of the CFA site to a regional detention basin.  Per previous design plans for the 

center, the regional basin was designed with a high water level (HWL) of 766.00.  In addition to the basin, it was 

discovered that stormwater detention for the center is also provided via storm sewer and parking lot surface 

storage.   

Per the ALTA survey, pipe and parking lot detention storage is currently provided within the CFA project site.  The 

existing storage with the site (up to an elevation of 766.00) has been calculated to be approximately 5,374 cubic 

feet (0.123 ac-ft).  The CFA development will need to replace this detention storage as part of the proposed 

improvements. All existing detention storage calculations and exhibits have been included with this report.     

 

Proposed Conditions 

The proposed improvements to the site consist of the construction of the Chick-fil-A restaurant, drive-thru lane, 

parking facilities, and the installation of underground utilities.  In the proposed condition, the impervious and 

pervious areas within the subject parcel are calculated to be 56,232 square feet and 17,695 square feet respectively, 

resulting in the site to be 76% impervious.  The proposed improvements will be decreasing the impervious coverage 

by approximately 11,894 square feet from the existing condition.  
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As noted in the existing conditions section, the CFA development will be required to provide onsite stormwater 

detention for the pipe & parking lot storage that will be taken away. The storm system has been oversized (up to 36 

inch diameter pipe) to provide the required storage.  The total storage being provided has been calculated to be 

5,720 cubic feet (0.131 ac-ft).   

 

The CFA site has been designed to capture and convey stormwater via an onsite storm sewer system.  Catch basin 

structures have been introduced around the site to capture runoff from the various drainage areas and convey 

stormwater to the existing Iroquois Cetner storm sewer system.  The onsite drainage areas for each storm structure 

have been delineated on the Proposed Drainage Plan (PDP).    

 

The new storm sewer installed as part of the CFA improvements will be able to convey the 2-year event due to 

existing storm sewer size constraints.  The system can convey the 2-year event without the HGL exceeding the 

proposed rim elevations. The storm sewer was modeled utilizing Hydraflow Storm Sewers for AutoCAD Civil3D, 

2023.  Illinois State Water Survey (Bulletin 75) rainfall intensities for the 2-year event were utilized in all calculations.  

Per the model, the proposed flow within pipes ST-2 and ST-4 exceeds the capacity but these pipes are both existing 

and will remain in place.  Onsite drainage areas were defined for each individual storm sewer catch basin.  These 

drainage areas can be seen on the PDP and are also noted in the Rational “C” Calculation table included in this 

memo.  The times of concentration used in calculation for each drainage area were assumed to be 5 minutes due 

to short onsite flow paths.  The Hydraflow model was also utilized to calculate the HGL of the storm sewers, verifying 

that the HGL is below the rim elevations of the storm structures.  The Hydraflow model and inlet capacity calculations 

have been included in this report.  

 

The CFA site has been designed to provide overland flood routes throughout the parking lot and drive-thru lane to 

direct water away from the CFA building.  The overland flood path ultimately reaches the west side of the site where 

it is directed to the regional basin for the overall development.  The overland flood route through the CFA site has 

been shown via bold arrows on the Grading Plan (C-300).       

 

Erosion Control 

Installation of sediment and erosion control measures will be placed prior to the start of construction.  Inlet 

protection baskets and silt fence are planned to be installed to control erosion and silt displacement until 

vegetation is established.   

 
 
 
 

 

 

 



Project #: 2302569

Project: CHICK-FIL-A By NHL Date 11/6/2023

Location: NAPERVILLE, IL Checked Date

Revised NHL Date 1/4/2024

BASIN AREA AREA AREA %PAVED   %GRASS RUNOFF AREA

NO. (SQ-FT) PAVED GRASS 0.95 0.35 "C" (acres)

CFA PROJECT AREA

EXISTING CONDITION 73,927 68,126 5,801 92% 8% 0.90 1.70

PROPOSED CONDITION 73,927 56,232 17,695 76% 24% 0.81 1.70

PROPOSED DRAINAGE AREAS 

PR-DA-1 6,343 6,343 0 100% 0% 0.95 0.15

PR-DA-2 5,100 4,730 370 93% 7% 0.91 0.12

PR-DA-3 2,587 2,318 269 90% 10% 0.89 0.06

PR-DA-4 3,598 2,703 895 75% 25% 0.80 0.08

PR-DA-5 4,485 4,415 70 98% 2% 0.94 0.10

PR-DA-5A (BUILDING) 5,226 5,226 0 100% 0% 0.95 0.12

PR-DA-6 6,523 5,853 670 90% 10% 0.89 0.15

PR-DA-7 7,689 6,345 1,344 83% 17% 0.85 0.18

PR-DA-8 2,200 2,200 0 100% 0% 0.95 0.05

PR-DA-9 6,788 5,841 947 86% 14% 0.87 0.16

PR-DA-10 4,438 2,114 2,324 48% 52% 0.64 0.10

PR-DA-11 9,168 6,147 3,021 67% 33% 0.75 0.21

PR-DA-12 9,125 1,071 8,054 12% 88% 0.42 0.21

PR-DA-13 655 655 0 100% 0% 0.95 0.02

 RATIONAL METHOD "C" CALCULATION 

J:\2023\2302569\Design\Calc\Storm\2302569_calc-Rational-C Page 1 of 1



Project #: 2302569

Project: CHICK-FIL-A By NHL Date 11/6/2023

Location: NAPERVILLE, IL Checked Date

Revised Date

BASIN AREA AREA AREA %PAVED   %GRASS RUNOFF AREA

NO. (SQ-FT) PAVED GRASS 0.95 0.35 "C" (acres)

PROPOSED DRAINAGE AREAS OFF-SITE 

PR-DA-5B 42,539 35,539 7,000 84% 16% 0.85 0.98

PR-DA-5C 52,974 51,213 1,761 97% 3% 0.93 1.22

 RATIONAL METHOD "C" CALCULATION 

J:\2023\2302569\Design\Calc\Storm\2302569_calc-Rational-C Page 1 of 1



Project #: 2302569 By NHL Date 11/8/2023

Project: CHICK-FIL-A Checked Date

Location: NAPERVILLE, IL Revised NHL Date 1/4/2024

CURB INLETS

Structure

Number
Frame and Grate

Flow 10-Year

(CFS)

ST 3 R-3235 TY A 0.98

ST 5 R-2504 TY D 0.79

ST 9 R-3235 TY A 0.39

ST 11 R-3235 TY A 0.49

ST 13 R-3235 TY A 1.57

ST 21 R-3235 TY A 0.99

ST 25 R-3235 TY A 1.11

ST 27 R-3235 TY A 0.36

ST 23 R-3235 TY A 1.00

ST 34 R-3235 TY A 0.52

ST 36 R-3235 TY A 1.18
0.15 0.40

0.20 0.50

0.10 0.50

0.15 0.50

0.30 0.50

0.35

0.50

0.50

0.10

0.20

0.20

0.20 0.50

0.15 0.50

INLET CAPACITIES

Ponding Depth (ft) 

Provided

Water Depth (ft)

Required to Accommodate 

Flow

0.20 0.50



Inlet Capacities per IDOT Design Manual
Neenah R-3235
Type A Grate

0.9 = Free open area of grate (sq. ft.)
4.5 = Weir Perimeter of grate (ft.)

---- Capacity Calculation -----
Weir Orifice Net Weir/Orifice Flow Type

Ponding Equation Equation Capacity ratio
0.05 0.15 0.97 0.15 0.16 Weir Flow
0.10 0.43 1.37 0.43 0.31 Weir Flow
0.15 0.78 1.68 0.78 0.47 Weir Flow
0.17 0.95 1.79 0.95 0.53 Weir Flow
0.20 1.21 1.94 1.21 0.62 Weir Flow
0.25 1.69 2.17 1.54 0.78 Transition Flow
0.30 2.22 2.37 1.84 0.93 Transition Flow
0.35 2.80 2.56 2.14 1.09 Transition Flow
0.40 3.42 2.74 2.46 1.25 Transition Flow
0.45 4.08 2.91 2.79 1.40 Transition Flow
0.50 4.77 3.06 3.06 1.56 Orifice Flow
0.55 5.51 3.21 3.21 1.71 Orifice Flow
0.60 6.27 3.36 3.36 1.87 Orifice Flow
0.65 7.07 3.49 3.49 2.02 Orifice Flow
0.70 7.91 3.63 3.63 2.18 Orifice Flow
0.75 8.77 3.75 3.75 2.34 Orifice Flow
0.85 10.58 4.00 4.00 2.65 Orifice Flow
1.00 13.50 4.33 4.33 3.12 Orifice Flow
1.25 18.87 4.84 4.84 3.89 Orifice Flow
1.50 24.80 5.31 5.31 4.67 Orifice Flow
1.75 31.25 5.73 5.73 5.45 Orifice Flow
2.00 38.18 6.13 6.13 6.23 Orifice Flow
2.25 45.56 6.50 6.50 7.01 Orifice Flow
2.50 53.36 6.85 6.85 7.79 Orifice Flow
2.75 61.56 7.19 7.19 8.57 Orifice Flow
3.00 70.15 7.51 7.51 9.35 Orifice Flow
3.25 79.10 7.81 7.81 10.12 Orifice Flow
3.50 88.40 8.11 8.11 10.90 Orifice Flow
3.75 98.03 8.39 8.39 11.68 Orifice Flow
4.00 108.00 8.67 8.67 12.46 Orifice Flow
4.25 118.28 8.93 8.93 13.24 Orifice Flow
4.50 128.87 9.19 9.19 14.02 Orifice Flow

Notes:
Equations used

Q=0.6A(2gh)^0.5 Orifice equation
Q=3P(h)^1.5 Weir equation
where:
A= free open area of grate
P= weir perimeter
h= feet of head (ponding depth)
g= 32.2 feet per sec/sec
Q=capacity of grate in CFS

Net total flow is the lower of the two equations except where the 
the ratio of the two solutions is between 0.667 and 1.5.  In the latter
case the net flow is 80% of the average of the two solutions as an 
approximation of transitional flow.



Inlet Capacities per IDOT Design Manual
Neenah R-2504 TY D Grate

0.9 = Free open area of grate (sq. ft.)
6 = Weir Perimeter of grate (ft.)

---- Capacity Calculation -----
Weir Orifice Net Weir/Orifice Flow Type

Ponding Equation Equation Capacity ratio
0.05 0.20 0.97 0.20 0.21 Weir Flow
0.10 0.57 1.37 0.57 0.42 Weir Flow
0.15 1.05 1.68 1.05 0.62 Weir Flow
0.17 1.26 1.79 1.22 0.71 Transition Flow
0.20 1.61 1.94 1.42 0.83 Transition Flow
0.25 2.25 2.17 1.77 1.04 Transition Flow
0.30 2.96 2.37 2.13 1.25 Transition Flow
0.35 3.73 2.56 2.52 1.45 Transition Flow
0.40 4.55 2.74 2.74 1.66 Orifice Flow
0.45 5.43 2.91 2.91 1.87 Orifice Flow
0.50 6.36 3.06 3.06 2.08 Orifice Flow
0.55 7.34 3.21 3.21 2.28 Orifice Flow
0.60 8.37 3.36 3.36 2.49 Orifice Flow
0.65 9.43 3.49 3.49 2.70 Orifice Flow
0.70 10.54 3.63 3.63 2.91 Orifice Flow
0.75 11.69 3.75 3.75 3.12 Orifice Flow
0.82 13.37 3.92 3.92 3.41
1.00 18.00 4.33 4.33 4.15 Orifice Flow
1.25 25.16 4.84 4.84 5.19 Orifice Flow
1.50 33.07 5.31 5.31 6.23 Orifice Flow
1.75 41.67 5.73 5.73 7.27 Orifice Flow
2.00 50.91 6.13 6.13 8.31 Orifice Flow
2.25 60.75 6.50 6.50 9.35 Orifice Flow
2.50 71.15 6.85 6.85 10.38 Orifice Flow
2.75 82.09 7.19 7.19 11.42 Orifice Flow
3.00 93.53 7.51 7.51 12.46 Orifice Flow
3.25 105.46 7.81 7.81 13.50 Orifice Flow
3.50 117.86 8.11 8.11 14.54 Orifice Flow
3.75 130.71 8.39 8.39 15.58 Orifice Flow
4.00 144.00 8.67 8.67 16.61 Orifice Flow
4.25 157.71 8.93 8.93 17.65 Orifice Flow
4.50 171.83 9.19 9.19 18.69 Orifice Flow

Notes:
Equations used

Q=0.6A(2gh)^0.5 Orifice equation
Q=3P(h)^1.5 Weir equation
where:
A= free open area of grate
P= weir perimeter
h= feet of head (ponding depth)
g= 32.2 feet per sec/sec
Q=capacity of grate in CFS

Net total flow is the lower of the two equations except where the 
the ratio of the two solutions is between 0.667 and 1.5.  In the latter
case the net flow is 80% of the average of the two solutions as an 
approximation of transitional flow.
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JOB: Chick-fil-A  Naperville, IL BY: NHL

JOB # 2302569 Date: 11/7/23

Elevation 

(ft)
Area (sq. ft.) Area (acres)

Volume 

(ac-ft)

Cumulative 

Volume (ac-ft)

Cumulative Volume 

(cf)

764.32 1 0.00 0.00 0.000 0

765.00 1096 0.03 0.01 0.006 256

766.00 9324 0.21 0.10 0.110 4795

EXISTING SURFACE DETENTION
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Project #: By NHL Date 11/7/2023

Project: Chick-fil-A Naperville, IL Revised Date

Location:Naperville, IL Checked Date

U/S

Top cu.ft. Manhole

Pipe # Size Length US INV Pipe Slope DS INV Avg Inv Pipe Area Volume Full 766.00 Dia (ft) 766.00

1 16 138 760.34 761.67 0.06% 760.26 760.30 1.40 193 175 4 71

2 12 62 762.88 763.88 3.97% 760.42 761.65 0.79 49 44 5 61

3 15 63 760.47 761.72 0.21% 760.34 760.41 1.23 77 70 6 156

subtotal cu-ft 289

Total Pipe Volume Cu-Ft 319 290

Total Manhole Volume Cu-Ft 289

579

0.013

766.00

Provided Total Volume Cu-Ft

Provided Total Volume Ac-Ft

 Maximum Water Elevation

Pipe Volume Filled at Elevation

Manhole Volume (upstream 

of designated pipe) Filled at 

Elevation

STORM SEWER PIPE STORAGE VOLUME CALCULATIONS

2302569



Project #: By NHL Date 1/3/2024

Project: Chick-fil-A Naperville, IL Revised Date

Location:Naperville, IL Checked Date

U/S

Top cu.ft. Manhole

Pipe # Size Length US INV Pipe Slope DS INV Avg Inv Pipe Area Volume Full 766.00 Dia (ft) 766.00

ST-2 15 28 759.88 761.13 0.00% 759.88 759.88 1.23 34 34 4 77

ST-4 15 183 760.26 761.51 0.21% 759.88 760.07 1.23 225 204 4 72

ST-6 36 153 761.35 764.35 0.71% 760.26 760.81 7.07 1081 985 5 91

ST-10 36 70 762.00 765.00 0.93% 761.35 761.68 7.07 495 451 5 79

ST-12 24 79 762.60 764.60 0.76% 762.00 762.30 3.14 248 226 4 43

ST-20 12 21 761.20 762.20 4.48% 760.26 760.73 0.79 16 15 4 60

ST-22 15 33 759.95 761.20 0.21% 759.88 759.92 1.23 40 37 7 233

ST-24 36 174 760.32 763.32 0.21% 759.95 760.14 7.07 1230 1120 5 112

ST-26 36 54 760.43 763.43 0.20% 760.32 760.38 7.07 382 348 5 109

ST-28 30 58 760.55 763.05 0.21% 760.43 760.49 4.91 285 259 5 107

ST-31 15 2 762.88 764.13 4.00% 762.80 762.84 1.23 2 2 4 39

ST-33 36 60 760.15 763.15 0.33% 759.95 760.05 7.07 424 386 5 115

ST-35 36 71 761.30 764.30 1.62% 760.15 760.73 7.07 502 457 4 59

subtotal cu-ft 1196

Total Pipe Volume Cu-Ft 4965 4524

Total Manhole Volume Cu-Ft 1196

5720

0.131

766.00

Provided Total Volume Cu-Ft

Provided Total Volume Ac-Ft

 Maximum Water Elevation

Pipe Volume Filled at Elevation

Manhole Volume (upstream of 

designated pipe) Filled at 

Elevation

STORM SEWER PIPE STORAGE VOLUME CALCULATIONS

2302569







Hydraflow IDF Report Page 1 of 1

Return Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 127.7602 21.7001 0.9991 --------

3 0.0000 0.0000 0.0000 --------

5 133.5045 19.5000 0.9578 --------

10 181.9707 20.8000 0.9836 --------

25 0.0000 0.0000 0.0000 --------

50 0.0000 0.0000 0.0000 --------

100 277.6214 20.1000 0.9656 --------

J:\2023\2302569\Design\Calc\Storm\HydraFlow\IL B75 - NE.IDF

Intensity = B / (Tc + D)^E

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 4.80 4.04 3.49 3.07 2.75 2.48 2.26 2.08 1.92 1.79 1.67 1.57

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 6.24 5.22 4.49 3.95 3.52 3.18 2.90 2.67 2.47 2.30 2.15 2.02

10 7.44 6.25 5.39 4.74 4.23 3.82 3.48 3.20 2.96 2.76 2.58 2.42

25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 12.36 10.37 8.94 7.86 7.02 6.34 5.78 5.32 4.92 4.58 4.29 4.03

Tc = time in minutes. Min Tc = 5
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EXISTING DRAINAGE
PLAN
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PR-DA-1

PR-DA-8

PR-DA-9

PR-DA-10

PR-DA-6

PR-DA-7

PR-DA-5

PR-DA-4

PR-DA-3

PR-DA-2
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PR-DA-13

PDP

PROPOSED DRAINAGE
PLAN
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PR-DA-5B

PR-DA-5C

PR-DA-8

PR-DA-7

PR-DA-5

PR-DA-4PR-DA-5A

PR-DA-11

PR-DA-12

PR-DA-13

PDP-OFF

PROPOSED DRAINAGE
PLAN - OFF-SITE
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P R E L I M I N A R Y
NOT FOR CONSTRUCTION C-300

GRADING PLAN
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S-1 EXIST. SAN SWR MH

EXIST. RIM = 765.88

PROP. RIM = 765.60

INV = 761.48 NW 8"

INV = 761.48 E 8"

S-2 EXIST. 103 LIN FT SAN SWR MAIN, 8" VCP

@ 0.70%

S-3 EXIST. SAN SWR MH

RIM = 766.59

INV = 762.20 W 8" VCP

INV = 762.30 NE 6" PVC (TO BE CORED)

(CONTRACTOR TO VERFIY WEST INVERT PRIOR

TO ORDERING STRUCTURES. NOTIFY ENGINEER

WITH ANY DISCREPANCIES.)

S-4 62 LIN FT SAN SWR, 6" PVC (SDR 26)

@ 1.04%

S-5 CLEANOUT (SEE DETAIL)

RIM = 766.90

INV = +/- 762.94

S-6 80 LIN FT SAN SWR, 6" PVC (SDR 26)

@ 1.04%

INV @ S-4 = 762.92

INV @ BLDG = 763.75

(VERFIY W/ ARCH)

S-7 TWO-WAY CLEAN OUT (SEE DETAIL)

RIM = 768.50

INV = +/- 763.73

S-8 37 LIN FT SAN SWR, 6" PVC (SDR 26)

@ 1.04%

INV @ S-4 = 762.76

S-9 TWO-WAY CLEAN OUT (SEE DETAIL)

RIM = 766.60

INV = +/- 763.09

S-10 GREASE TRAP (1,000 GAL.)

SEE BUILDING PLUMBING PLAN FOR DETAILS

RIM(S) = 767.15 E, 767.15 W

INV = 763.30 (INLET)

INV = 763.13 (OUTLET)

S-11 44 LIN FT SAN SWR, 6" PVC (SDR 26)

@ 1.04%

INV @ BLDG = 763.75

(VERFIY W/ ARCH)

S-12 TWO-WAY CLEAN OUT (SEE DETAIL)

RIM = 768.50

INV = +/- 763.73

ST-1 EXIST. FES RCP, 15"

INV = 759.88

ST-2 EXIST. 28 LIN FT SS RCP, 15"

@ 0.00%

ST-3 EXIST. STM SWR CURB INLET

T/C = 765.76

INV = 759.88 E 15" RCP

INV = 759.88 NW 15" RCP

ST-4 EXIST. 183 LIN FT SS RCP, 15"

@ 0.21%

ST-5 STM SWR CB 6' DIA., R-2504 TY D GRATE

RIM = 766.20

INV = 760.26 W 15" RCP

INV = 760.26 N 15" RCP

INV = 760.26 E 36" RCP

ST-6 153 LIN FT SS RCP, 36"

@ 0.71%

ST-7 6 LIN FT SS PVC CANOPY DRAIN, 6" SDR 26

@ 1.00%

ST-8 6 LIN FT SS PVC CANOPY DRAIN, 6" SDR 26

@ 1.00%

ST-9 STM SWR CB 5' DIA., R-3235 TY A GRATE

T/C = 767.11

INV = 761.35 W 36" RCP

INV = 761.35 NE 30" RCP

ST-10 70 LIN FT SS RCP, 30"

@ 0.93%

ST-11 STM SWR CB 5' DIA., R-3235 TY A GRATE

T/C = 767.16

INV = 762.00 SW 30" RCP

INV = 762.00 NW 24" RCP

ST-12 79 LIN FT SS RCP, 24"

@ 0.76%

ST-13 STM SWR CB 4' DIA., R-3235 TY A GRATE

T/C = 767.21

INV = 762.60 SE 24" RCP

INV = 762.60 W 8" RCP

INV = 762.80 NE 15" RCP

ST-14 88 LIN FT SS PVC, 8" SDR 26

@ 1.00%

ST-15 23 LIN FT SS PVC ROOF DRAIN, 8" SDR 26

@ 1.00%

ST-16 23 LIN FT SS PVC ROOF DRAIN, 8" SDR 26

@ 1.00%

ST-17 7 LIN FT SS PVC CANOPY DRAIN, 6" SDR 26

@ 1.00%

ST-18 7 LIN FT SS PVC CANOPY DRAIN, 6" SDR 26

@ 1.00%

ST-19 7 LIN FT SS PVC CANOPY DRAIN, 6" SDR 26

@ 1.00%

ST-20 23 LIN FT SS RCP, 15"

@ 4.09%

ST-21 STM SWR CB 4' DIA., R-3235 TY A GRATE

T/C = 766.81

INV = 761.20 SE 15" RCP

ST-22 33 LIN FT SS RCP, 15"

@ 0.21%

ST-23 STM SWR CB 7' DIA., R-3235 TY A GRATE

T/C = 765.91

INV = 759.95 SW 15" RCP

INV = 759.95 NW 36" RCP

INV = 759.95 NE 36" RCP

ST-24 174 LIN FT SS RCP, 36"

@ 0.21%

ST-25 STM SWR CB 5' DIA., R-3235 TY A GRATE

T/C = 767.16

INV = 760.32 SW 36" RCP

INV = 760.32 NE 36" RCP

ST-26 54 LIN FT SS RCP, 36"

@ 0.21%

ST-27 STM SWR CB 5' DIA., R-3235 TY A GRATE

T/C = 767.46

INV = 760.43 SW 36" RCP

INV = 760.43 E 30" RCP

ST-28 58 LIN FT SS RCP, 30"

@ 0.21%

ST-29 STM SWR MH 5' DIA., R-1713 CL

RIM = 767.20

INV = 760.55 NW 15" RCP (EXISTING PIPE. CONTRACTOR

TO VERIFY EXISTING PIPE INVERT PRIOR TO ORDERING

STRUCTURE. NOTIFY ENGINEER WITH ANY DISCREPANCIES.)

INV = 760.55 W 30" RCP

ST-30 EXIST. 149 LIN FT SS RCP, 15"

@ 0.15%

ST-31 2 LIN FT SS RCP, 15"

@ 4.00%

ST-32 EXIST. STM SWR CURB INLET

RIM = 765.66

INV = 762.88 W 15" RCP

ST-33 60 LIN FT SS RCP, 36"

@ 0.33%

ST-34 STM SWR CB 5' DIA., R-3235 TY A GRATE

T/C = 765.91

INV = 760.15 NE 36" RCP

INV = 760.15 SE 36" RCP

ST-35 71 LIN FT SS RCP, 36"

@ 1.62%

ST-36 STM SWR CB 4' DIA., R-3235 TY A GRATE

T/C = 766.56

INV = 761.30 SW 36" RCP

ST-37 135 LIN FT SS RCP, 15"

@ 0.17%

(PIPE TO HAVE O-RING GASKETS)

(PIPE TO BE REMOVED & REPLACED - MATCH

EXISTING PIPE INVERTS)

PS-101P R E L I M I N A R Y
NOT FOR CONSTRUCTION

UTILITY TAGS

Information contained on this drawing and in all digital files
produced for above named project may not be reproduced in
any manner without express written or verbal consent from
authorized project representatives.
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Drainage Manual Chapter 4 – Hydrology 

July 2011                                              4 - 49 
 
 

RUNOFF COEFFICIENTS 
 

VALUES OF C -  Runoff  
              Rainfall 

 

RUNOFF 
COEFFICIENT C  

TYPE OF DRAINAGE AREA SURFACES MIN. MAX. 

ROOFS, slag to metal 0.75 0.95 
 
PAVEMENTS 

Asphalt 0.70 0.95 
Concrete 0.80 0.95 
Gravel, from clean and loose to clayey and compact 0.25 0.70 

R. R. YARDS 0.20 0.40 
 
 
 
 
 
 
 
 
 
 

EARTH 
SURFACES 

 
Sand, from uniform grain size, no 
fines to well graded, some clay or 
silt 

Bare 0.15 0.50 

Light Vegetation 0.10 0.40 

Dense Vegetation 0.05 0.30 

 
 
Loam, from sandy or gravelly to 
clayey 

Bare 0.20 0.60 

Light Vegetation 0.10 0.45 

Dense Vegetation 0.05 0.35 

Gravel, from clean gravel and 
gravel sand mixtures, no silt or 
clay to high clay or silt content 

Bare 0.25 0.65 

Light Vegetation 0.15 0.50 

Dense Vegetation 0.10 0.40 
 
Clay, from coarse sandy or silty to 
pure colloidal clays 

Bare 0.30 0.75 

Light Vegetation 0.20 0.60 

Dense Vegetation 0.15 0.50 
 
 
 

COMPOSITE 
AREAS 

City, business areas 0.70 0.95 

City, dense residential areas, vary as to soil & 
vegetation 

0.50 0.65 

Suburban residential areas, vary as to soil & vegetation 0.35 0.55 

Rural districts, vary as to soil & vegetation 0.10 0.25 

Parks, Golf Courses, etc., vary as to soil & vegetation 0.10 0.35 
 
 
 

LAWNS 

Sandy soil, flat 2% 0.05 0.10 

Sandy soil, average 2% to 7% 0.10 0.15 

Sandy soil, steep, 7% 0.15 0.20 

Heavy soil, flat 2% 0.13 0.17 

Heavy soil, average, 2% to 7% 0.18 0.22 

Heavy soil, steep 7% 0.25 0.35 
 

 
Note: Values of C for earth surfaces are further varied by degree of saturation, compaction, 

surface irregularity and slope, by character of subsoil, and by presence of frost or 
glazed snow or ice. 

 
Table 4-102a 
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Figure 2. Climatic sections used in developing Illinois frequency estimates 
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Table 7. Rainfall (inches) for Given Recurrence Interval for Section 2 (Northeast) 
 

Storm  
Duration 

2-
month 

3-
month 

4-
month 

6-
month 

9-
month 

1- 
year 

2- 
year 

5- 
year 

10-
year 

25-
year 

50-
year 

100-
year 

500-
year 

5 minutes 0.19 0.22 0.24 0.27 0.31 0.33 0.40 0.52 0.62 0.77 0.90 1.03 1.35 
10 minutes 0.33 0.38 0.41 0.47 0.53 0.58 0.70 0.90 1.08 1.35 1.58 1.80 2.36 
15 minutes 0.42 0.49 0.53 0.61 0.69 0.75 0.90 1.16 1.39 1.74 2.03 2.32 3.04 
30 minutes 0.58 0.66 0.73 0.83 0.94 1.03 1.24 1.59 1.91 2.39 2.78 3.17 4.16 
1 hour 0.74 0.84 0.93 1.05 1.20 1.30 1.57 2.02 2.42 3.03 3.53 4.03 5.28 
2 hours 0.91 1.04 1.14 1.30 1.48 1.61 1.94 2.49 2.99 3.74 4.35 4.97 6.52 
3 hours 1.00 1.15 1.26 1.44 1.63 1.77 2.14 2.75 3.30 4.13 4.80 5.49 7.20 
6 hours 1.18 1.35 1.48 1.68 1.91 2.08 2.51 3.23 3.86 4.84 5.63 6.43 8.43 
12 hours 1.37 1.56 1.71 1.95 2.21 2.41 2.91 3.74 4.48 5.61 6.53 7.46 9.78 
18 hours 1.48 1.69 1.85 2.11 2.39 2.61 3.14 4.04 4.84 6.06 7.05 8.06 10.57 
24 hours 1.57 1.80 1.97 2.24 2.55 2.77 3.34 4.30 5.15 6.45 7.50 8.57 11.24 
48 hours 1.72 1.97 2.16 2.46 2.79 3.04 3.66 4.71 5.62 6.99 8.13 9.28 12.10 
72 hours 1.87 2.14 2.34 2.67 3.03 3.30 3.97 5.08 6.05 7.49 8.64 9.85 12.81 
120 hours 2.08 2.38 2.61 2.97 3.37 3.67 4.42 5.63 6.68 8.16 9.39 10.66 13.81 
240 hours 2.63 3.01 3.30 3.76 4.27 4.65 5.60 7.09 8.25 9.90 11.26 12.65 16.00 
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