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INTRODUCTION  
 
Currently detention is provided for the campus in five separate detention basins: West 
Lake, Southwest Basin, North Basin, East Lake, and Southeast Basin and are permitted 
under MWRD Permit No. 87-787.  Of the 7.75 acres being affected by the proposed 
improvements 6.57 acres are tributary to West Lake, the remaining 1.22 acres are 
tributary to the Southwest Basin. 
 
EXISTING CONDITIONS 
 
In its current state, West Lake outfalls from an existing 10” sewer that is tributary to the 
Southwest Basin.  The release rate of this sewer is calculated to be 3.00 cfs, less than the 
permitted 3.50 cfs according to MWRD Permit No. 87-787.  This release and the existing 
tributary area of 14.87 acres create a required storage volume of 3.78 acre-feet, less 
than the available 4.52 acre-feet at an elevation of 689.00.  Overflow from West Lake is 
currently a grassed area to the south of the lake that conveys water to Moorings Drive 
and the Southwest Basin. 
 
PROPOSED CONDITIONS 
 
Improvements around West Lake will expand the tributary area to encompass 15.23 
acres and increase the impervious area by approximately 1 acre.  Per Arlington Heights 
allowable release of 0.18 cfs/acre and the revised tributary area for West Lake, the new 
allowable release will be 2.74 cfs.  Including the new impervious area equates to a new 
required volume of 4.31 acre-feet.  Although the existing lake provides adequate 
detention, in order to provide adequate freeboard to the proposed Finished Floor 
Elevations the existing High Water Level will be lowered from 689.00 to 688.25 and the 
existing footprint will be expanded.  Overflow from West Lake will be provided for at  
weirs in both the Restrictor Manhole and as a 40’ grass spillway on the surface to ensure 
water is directed away from the new Assisted Living building and Resident Fellowship 
Hall.  Restricted flow and Overflow from West Lake will remain tributary to an existing 
Bypass Swale and Sewer that run along the south of the Site. 
 
Additional flow to the Southwest Basin will be investigated but it is not anticipated that 
significant improvements will be required. 
 
STORM SEWER 
 
Currently storm water is conveyed to West Lake through two pipe networks.  One 
located to the northwest of the lake that conveys storm water from the north end of the 
site and one that conveys runoff from the Skilled Care courtyard.  Both systems will be 
impacted by the new building footprints and will be re-routed underneath the 
connection between the Assisted Living building and Resident Fellowship Hall.   
 



The proposed buildings will also impact existing overland flow routes.  New pipe 
systems tributary to West Lake will be sized to convey runoff from the 100-year rain 
event. 



 

 

Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Existing Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DRAINAGE SUMMARY - EXISTING CONDITIONS
Prebysterian Homes - Site Study 05/15/15
By: C. Fish

West Lake - Existing

Total Tributary Area = 14.87 acres
Wet Pond Area = 1.44 acres Cpond = 1.00

Impervious Area = 6.74 acres Cimpervious = 0.95
Pervious Area = 6.69 acres Cpervious = 0.50

Runoff Coefficient (C) = 0.75

Allowable Release Rate = 3.50 cfs
Actual Release Rate = 3.00 cfs

100-Year Event, Bulletin 70 Rainfall Data
RUNOFF STORM RAINFALL DRAINAGE INFLOW RELEASE STORAGE STORAGE 
FACTOR DURATION INTENSITY AREA RATE RATE RATE REQUIRED

(HRS) (IN/HR) (ACRES) (CFS) (CFS) (CFS) (ACRE-FT)
0.75 0.08 11.40 14.87 127.54 3.00 124.55 0.86
0.75 0.17 9.82 14.87 109.87 3.00 106.87 1.47
0.75 0.25 8.20 14.87 91.74 3.00 88.74 1.83
0.75 0.50 5.60 14.87 62.65 3.00 59.66 2.47
0.75 1.00 3.56 14.87 39.83 3.00 36.83 3.04
0.75 2.00 2.23 14.87 24.95 3.00 21.95 3.63
0.75 3.00 1.61 14.87 18.01 3.00 15.02 3.72
0.75 6.00 0.95 14.87 10.63 3.00 7.63 3.78
0.75 12.00 0.55 14.87 6.14 3.00 3.14 3.12
0.75 18.00 0.39 14.87 4.36 3.00 1.37 2.03
0.75 24.00 0.31 14.87 3.47 3.00 0.47 0.93

Calculated Existing Storage Required = 3.78 acre-ft
MWRD Permit No. 87-787 Existing Storage Required = 2.15 acre-ft

 Elevation 689.00 Existing Storage Provided = 4.52 acre-ft

Per Arlington Heights Manual 
of Practice for The Design of 
Public and Private 
Improvements

Per MWRD Permit No. 87-787
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Culvert Capacity Calculations:
Prebysterian Homes - Site Study 05/15/15
By: C. Fish

Existing Culvert Size = 10 inch
Existing Pipe Slope = 0.03 ft/ft

Required Culvert Capacity = cfs

Cross Sectional Area:

a = Pr2  = 0.55 ft2

Pipe Flow Capacity (Flowing Full):

n = 0.013

Q = (1.49/n)*a*Rh
2/3*s1/2

= 6.04 cfs

Capacity Of Pipe = 6.04 cfs

Pipe Flow Capacity (Including Vertical Head):

Length of Pipe = 268 ft.
Downstream Inv. = 684

hwl = 689.00
Dh = hwl - Inv. = 5 ft.

Qcap = (1.49/n)*A*Rh
2/3*(h/L)1/2 = 3.00 cfs
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Storage Volume in Detention Pond
Prebysterian Homes - Site Study 05/15/15
By: C. Fish

Grade Area Volume
(sq. ft.) (cu ft.)

685.5 51946
79830.56

687 54505
56511.48

688 58542
60701.54

689 62887
65770.61

690 68697
34348.50

690.5 68697

Total Volume = 197043.58 cu ft. 
Total Volume = 4.52 acre-ft
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DRAINAGE SUMMARY PROPOSED CONDITIONS
Presbyterian Homes 06/15/15
Moorings
CMF

Proposed Conditions

Total Property Area = acres
Total Watershed Area = 15.23     acres

Impervious Area = 7.70      acres CNimpervious= 98 Cimpervious= 0.95
Wet Pond Area = 1.71      acres CNgravel= 100 Cgravel= 1.00
 Pervious Area = 5.82      acres CNpervious= 74 Cpervious= 0.50

2-Year CN = 89.1         C = 0.78
Allowable Release Rate = -          0.18      cfs/acre % Imp = 61.79%

-          2.74      cfs

2-YEAR VILLAGE
MAXIMUM RESTRICTOR DIAMETER = -           8.13         in

ACTUAL RESTRICTOR DIAMETER = 0.00 8.00 in

ALLOWABLE RELEASE RATE = -           2.74         cfs
ACTUAL RELEASE RATE = 0.00 2.66 cfs

DETENTION VOLUME REQUIRED = 4.31         Acre*ft
DETENTION VOLUME PROVIDED = 0.00 4.29 Acre*ft

Restrictor Invert= 685.50 685.50
Basin High Water Elevation= 685.50 688.25

Basin Spill Elevation= 689.50 +/-

Pr
op

os
ed

VILLAGE



VILLAGE RESTRICTOR SIZING CALCULATIONS
Presbyterian Homes 06/15/15
Moorings
CMF

2-Year Restrictor 100-Year Restrictor

2-year high water elevation = 685.50 100-year high water elevation = 688.25
CD = 0.61 (constant) CD = 0.61 (constant)
G = 32.20 ft/sec2 G = 32.20 ft/sec2

Inv.  restrictor = 685.50 Inv.  restrictor = 685.50
Qallowable = 0.00 cfs Qallowable = 2.74 cfs

Dh = hwe - Inv. - 1/2 Dia. Q2year = 0.00 cfs

= 0.00 ft. Therefore: Qremaining = 2.74 cfs

Dh = hwe - Inv. - 1/2 Dia.

= 2.42 ft.

   Q = CDA(2gh)1/2    Q = CDA(2gh)1/2

Arestrictor = (Qallowable) / (CD(2gh)1/2) Arestrictor = (Qallowable) / (CD(2gh)1/2)
Arestrictor = 0.00 in2 Arestrictor = 51.87 in2

Drestrictor = 0.000 in Drestrictor = 8.127 in
 =>  Restrictor diameter = 0.000 inches  =>  Restrictor diameter = 8.000 inches

Release Rate Based on restrictor diameter Release Rate Based on restrictor diameter 

Drestrictor = 0.00 in. Drestrictor = 8.00 in.
Arestrictor = 0.00 in2 Arestrictor = 50.24 in2

Q = CDA(2gh)1/2 Q = CDA(2gh)1/2

Qrelease = 0.00 c.f.s. Qrelease = 2.66 c.f.s.



BASIN VOLUME CALCULATIONS
Presbyterian Homes 06/15/15
Moorings
CMF

2 Year Restrictor 100 Year Restrictor
Dia= 0.000 in Dia= 8.000 in
Cd = 0.61 Cd = 0.61

Inv. rest. = 685.50 Inv. rest. = 685.50
g = 32.20 ft/sec2 g = 32.20 ft/sec2

Arest= 0.00 in2 Arest= 50.27 in2

Pond
Increm. Increm. Total

Elev Area Volume Volume Volume Q(2-Yr) Q(100-Yr) Q(Total)
(sq. ft.) (cu ft.) (ac-ft) (ac-ft) (cfs) (cfs) (cfs)

690 83808 81298.22 1.866 7.48 0.00 3.49 3.49
0 0 0.00 0.000 5.61 0.00 0.00 0.00

689 78814 57535.98 1.321 5.61 0.00 3.04 3.04
688.25 74634.25 18484.13 0.424 4.29 0.00 2.66 2.66

688 73241 70515.16 1.619 3.87 0.00 2.52 2.52
0 0 0.00 0.000 2.25 0.00 0.00 0.00

687 67824 98048.67 2.251 2.25 0.00 1.85 1.85
0 0 0.00 0.000 0.00 0.00 0.00 0.00

685.5 62938

Site High Water Line = 685.50 688.25
100-Year Storage Volume = 0.00 4.29 acre-ft



VILLAGE DETENTION REQUIREMENTS 100-YEAR EVENT
Presbyterian Homes 06/15/15
Moorings
CMF

Total Tributary Area: 15.23 acre
Total Impervious Area 9.41 acre
Allowable Release Rate Per Acre: 0.18 cfs/acre
Allowable Release Rate: 2.74 cfs
Actual Release Rate: 2.66 cfs
Runoff Coefficient (C): 0.78
100 Year Intensity: 7.58 in Bul 70 100yr - 24hr 

100-Year Event, Bulletin 70 Rainfall Data
RUNOFF STORM RAINFALL DRAINAGE INFLOW RELEASE STORAGE STORAGE 
FACTOR DURATION INTENSITY AREA RATE RATE RATE REQUIRED

(HRS) (IN/HR) (ACRES) (CFS) (CFS) (CFS) (ACRE-FT)

0.78 0.08 10.92 15.23 130.33 2.66 127.68 0.84
0.78 0.17 10.02 15.23 119.59 2.66 116.93 1.64
0.78 0.25 8.20 15.23 97.87 2.66 95.21 1.97
0.78 0.50 5.60 15.23 66.84 2.66 64.18 2.65
0.78 1.00 3.56 15.23 42.49 2.66 39.83 3.29
0.78 1.50 2.63 15.23 31.39 2.66 28.73 3.56
0.78 2.00 2.24 15.23 26.73 2.66 24.08 3.98
0.78 3.00 1.62 15.23 19.33 2.66 16.68 4.14
0.78 4.00 1.28 15.23 15.28 2.66 12.62 4.17
0.78 5.00 1.08 15.23 12.89 2.66 10.23 4.23
0.78 6.00 0.95 15.23 11.34 2.66 8.68 4.31
0.78 7.00 0.83 15.23 9.91 2.66 7.25 4.19
0.78 8.00 0.75 15.23 8.95 2.66 6.30 4.16
0.78 9.00 0.68 15.23 8.12 2.66 5.46 4.06
0.78 10.00 0.63 15.23 7.52 2.66 4.86 4.02
0.78 11.00 0.59 15.23 7.04 2.66 4.39 3.99
0.78 12.00 0.55 15.23 6.56 2.66 3.91 3.88
0.78 13.00 0.52 15.23 6.21 2.66 3.55 3.82
0.78 14.00 0.49 15.23 5.85 2.66 3.19 3.69
0.78 15.00 0.46 15.23 5.49 2.66 2.84 3.51
0.78 16.00 0.43 15.23 5.13 2.66 2.48 3.28
0.78 17.00 0.41 15.23 4.89 2.66 2.24 3.14
0.78 18.00 0.39 15.23 4.65 2.66 2.00 2.97
0.78 24.00 0.32 15.23 3.77 2.66 1.11 2.21

Required Storage: 4.31 acre-ft



Emergency Overflow Spillway Calculations
Presbyterian Homes 06/15/15
Moorings
CMF

100-year Rainfall Event

Tributary Area = 15.23 acre
Composite Runoff Coefficient = 0.78

100 year Rainfall Depth (Bulletin 70) = 7.58 inches

100-Year Runoff Rate = 11.34 cfs

Pond Overflow Type =

Where: L (length) = 40.00 ft.
H (head) = 0.25 ft.

Pond Overflow Rate
Q = 13.00 cfs

Weir Equation:  Q = 3.03 L H(3/2)  (Broad Crested Weir) Concrete Wier Wall
Weir Equation:  Q = 2.60 L H(3/2)  (Broad Crested Weir) Grass Spillway

Grass Spillway









 

 

Appendix I  

Tributary Area Exhibit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

Appendix II 

100-Yr HGL Profile 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















 

 

Appendix III 

MWRD Permit No. 787-87 
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