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Profile

Hydraulic Elevation
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SOUTH BRANCH
1 South Drivew ay CB-6 CB-5 0.08 0.08 2.727 15.000 0.90 4.350 0.313 1.22% 0.0076% 833.50 832.50 82 12 0.013 0.39 0.5 834.83 833.83

2 CB-4 CB-5 0.14 0.14 4.434 17.727 0.90 4.034 0.508 0.56% 0.0210% 833.00 832.50 90 12 0.013 0.27 0.3 833.83 833.33

3 CB-5 CB-3 0.19 0.41 4.142 22.161 0.90 3.609 1.332 0.58% 0.1510% 832.50 832.00 86 12 0.013 0.27 0.3 833.33 832.83

4 Vortech CB-3 VORT 0.10 0.51 2.092 26.303 0.90 3.286 1.508 0.65% 0.2210% 832.00 831.70 46 12 0.013 0.29 0.4 832.83 832.53

NORTH BRANCH
1 North Drivew ay CB-2 CB-8 0.23 0.23 3.184 15.000 0.90 4.350 0.900 0.60% 0.0537% 832.50 832.10 67 12 0.013 0.28 0.4 833.73 833.33

2 CB-1 CB-8 0.09 0.09 0.943 18.184 0.90 3.986 0.323 2.31% 0.0093% 833.00 832.10 39 12 0.013 0.54 0.7 833.33 832.43

3 Vortech CB-8 VORT 0.00 0.32 0.241 19.127 0.90 3.890 1.120 3.33% 0.0969% 832.10 831.70 12 12 0.013 0.65 0.8 832.43 832.03

REAR SLOPE AREA
1 Slope CB CB-9 OUT 0.21 0.21 0.696 15.000 0.70 4.350 0.639 3.03% 0.0537% 828.50 827.50 33 12 0.013 0.62 0.8 828.50 827.50

Time of Flow  (minutes)Sew er Location Area                                     Sew er Design                                          SlopesRunoff
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STORMWATER DETENTION SYSTEM DETAIL

TM

www.contechES.com

FLOWLINE INVERT MINIMUM.  IT IS SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.
CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO E.
CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.D.
CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS AND ASSEMBLE STRUCTURE. C.

VORTECHS STRUCTURE (LIFTING CLUTCHES PROVIDED). 
CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE B.

CONSIDERATIONS AND SHALL BE SPECIFIED BY ENGINEER OF RECORD.
ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN A.

SIDE OF THE VAULT.
END OF THE VAULT.  THE FLOW CONTROL WALL MAY BE TURNED TO ACCOMODATE OUTLET PIPE KNOCKOUTS  ON THE 

OUTLET PIPE(S) MUST BE DOWN STREAM OF THE FLOW CONTROL BAFFLE AND MAY BE LOCATED ON THE SIDE OR 7.
TANGENTIALLY TO THE SWIRL CHAMBER.  DUAL INLETS NOT TO HAVE OPPOSING TANGENTIAL FLOW DIRECTIONS.

INLET PIPE(S) MUST BE PERPEDICULAR TO THE VAULT AND AT THE CORNER TO INTRODUCE THE FLOW 6.
ACTUAL GROUNDWATER ELEVATION. 
GROUNDWATER ELEVATION AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM 

STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET AASHTO M306 LOAD RATING, ASSUMING 5.
CONTAINED IN THIS DRAWING. 

VORTECHS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION 4.
CONTECH REPRESENTATIVE.  www.contechES.com

FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHT, PLEASE CONTACT YOUR 3.
DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.2.
CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.1.

VORTECH 3000 WATER QUALITY UNIT

AA

FLOW

BB

SECTION A-A

SECTION B-B
FRAME AND COVER

(DIAMETER VARIES)
N.T.S.

®

STRUCTURE ID
WATER QUALITY FLOW RATE (CFS)
PEAK FLOW RATE (CFS)
RETURN PERIOD OF PEAK FLOW (YRS)

PIPE DATA: I.E. MATERIAL DIAMETER
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE

SITE SPECIFIC 
DATA REQUIREMENTS

WIDTH HEIGHTANTI-FLOTATION BALLAST

NOTES/SPECIAL REQUIREMENTS:

RIM ELEVATION

* PER ENGINEER OF RECORD

NANA

838.5

12"DWPE830.5
12"CONC831.7
12"CONC831.7

10
1.87
1.87

VORTECH

OUTLET CONTROL STRUCTURE

DETENTION CALCULATIONS

Site Area, A (ac) 1.09

Rational Method Runoff Coefficient

Cover Type Soil Type Area (sft) Area (ac)

Runoff 
Coefficient 
(C-factor) (Cf) x (Area) Unit Vbf-pre

Vbf-per-
post

Vbf-imp-
post

Vbf-per-
post

Vbf-imp-
post

Parking lot NA 23,280 0.53 0.95 0.51 Event 2-Year 2-year 2-year 100-year 100-year
Sidewalks NA 2,894 0.07 0.95 0.06 Rainfall inches 2.35 2.35 2.35 5.11 5.11
Building NA 4,583 0.11 0.95 0.10 Curve Number 79 80 98 80 98
Landscape D 16,521 0.38 0.45 0.17 S inch 2.66 2.50 0.20 2.50 0.20

TOTAL 47,278 1.09 0.84 Runoff, Q inch 0.74 0.79 2.12 2.99 4.87
Weighted C-Factor 0.78 Area SFT 47,480 16,521 30,757 16,521 30,757

Runoff Volume CFT 2,922 1,083 5,438 4,115 12,490
NRCS Variables - Pervious

Cover Type Soil Type Area (sft) Area (ac)
Runoff Curve 

Number (Cf) x (Area)
Landscape D 16,521 0.38 80 30.34 First Flush Volume CFT 3,068

TOTAL 16,521 0.38 30.34 FF Volume % of Total 15.6%
Weighted Curve Number 80 First Flush Runoff Peak CFS 1.86 Q=CIA; I = 2.2 inches

Total BF Volume CFT 6,521
NRCS Variables - Impervious Total 100-Year Volume CFT 16,605

Cover Type Soil Type Area (sft) Area (ac)
Runoff Curve 

Number (Cf) x (Area) Bankfull Volume Diff CFT 3,599 Site soils not suitable for infiltration
Parking lot NA 23,280 0.53 98 52.37 Infiltration Requirement CFT 0
Sidewalks NA 2,894 0.07 98 6.51
Building NA 4,583 0.11 98 10.31

TOTAL 30,757 0.71 69.20 Peak of Unit Hydrgraph cfs/in-mi2 1098
Weighted Curve Number 98 Total Site Area, A acres 1.09

Q-100 inch 7.86
Time of Concentration Qp, Peak Flow (PF) cfs 14.70

Flow Type K Length Slope (%)
Velocity 
(ft/Sec)

Tconc 
(hours) Delta cfs 14.54

Sheet Flow 0.48 125 0.80 0.43 0.08 Qa, Allowable Release cfs 0.164
Waterway 1.2 100 0.50 0.85 0.03 Vdet = Required Detention CFT 16,420
Small Tributary 2.1 200 0.40 1.33 0.04  Plus 20% (No infiltration) CFT 3,284

TOTAL Tc 425 0.16 Total Detention Required CFT 19,704
Required Forebay (5%) CFT 985

Detention Requirement

Input Data

Washtenaw County Detention Calculations

Runoff Volume Calculations

Runoff Volume Summaries

Infiltration bed provided, but not 

= 19704 cft
= 3068 cft
= 832.00
= 828.20

827.50
= 827.50
= 4.500 feet
= 0.700 feet

= 0.021 cfs Vtbf / (40 *3600)
= 0.350 ft 0.5 x (Zff-Zo)+(Zo-Zout)
= 0.0072 sft Qavg/(0.62 x 32.2x2xHavg) 0̂.5)
= 1.51 each Ao/(0.00545)
= 827.50
= 2.00
= 0.01090 sft
= 0.032 cfs (0.62 x Aa x (32.2x2xHavg) 0̂.5
= 26.56 hours Vtff / (Qavg x 3600)

= 0.164 cfs Qa

= 4.500 ft (Z10-Zo)+(Zo-Zout)
= 0.115 cfs (0.62 x Aa x (32.2x2xHavg) 0̂.5

= 0.048 cfs Qpeak - Qavg-bf
= 3.800 ft Z10-Zbf
= 0.0050 sft Qadj/(0.62 x 32.2x2xHmax) 0̂.5)
= 0.92 each Ao/(0.00545)
= 828.20
= 1.00
= 0.00545 sft
= 0.168 cfs Qavg-bf+(0.62 x Aa x (32.2x2xHmax) 0̂.5

Zff, First Flush Elev

Restrictor Calculations

Outlet Control Structure Calculations

Vt, Total Detention Volume
Vtff, First Flush Required
Z100, Design High Water

Havg, Average head

No. of 1.0" holes
Elevation of Holes

Aa, Actual Area
Actual Number of Holes

Ao, Bank Full Orifice Area

Qavg-bf, Actual Release Rate
If additional holes are required

Havg-bf, Average head bank full

Zo, Invert in Control Struct

Actual Number of Holes

Qavg, Actual Release Rate
Actual Holding Time

100-Year Flood Orifice Calculations

Zout, Outlet Elev
ht, Total Head
hbf, First Flush Head

First Flush Flood Orifice Calculations

Qavg, First Flush
Release time should be less than 40 hours

Qpeak
Calculate for First Flush hole contribution

Aa, Actual Area
Qactual, Actual Release Rate

Qadj, Adjusted Flow

A, Orifice Area
No. of 1.0" holes
Elevation of Holes

Hmax

Underground Detention Storage

Length Width Depth
Stone 

Volume % Voids
Total 

Volume
Main Storage Area Stone 136.0 53.5 5.0 22,544 30% 6,763
   (Net of Storage Pipe Volume) (13,836) CFT

Diameter Area
48" Diameter Storage Laterals 1000.0 4.0 12.57 12,566
48" Diameter Storage Headers 101.0 4.0 12.57 1,269

Total Volume (CFT) 20,599

20,599
0.47

19,704
O.K.

First Flush Elevation Calculation
100-Yr Design High Water Elevation 832.00
Storage Invert (outlet) Elevation 827.50
Storage Depth 4.50
First Flush % of Total 15.57%
First Flush Depth 0.70
First Flush Elevation 828.20

Required Volume (CFT)

Available Storage Calculations

Total Volume (CFT)
Total Volume (AC-FT)
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LUMINAIRE LOCATIONS

No. Label X Y Z MH Orientation Tilt X Y Z
Location Aim

1 M 9916.9 10121.1 14.5 14.5 0.0 0.0 9916.9 10121.1 0.0

2 M 9912.8 10103.5 14.5 14.5 0.0 0.0 9912.8 10103.5 0.0

3 M 9929.2 10117.7 14.5 14.5 0.0 0.0 9929.2 10117.7 0.0

4 M 9924.5 10100.6 14.5 14.5 0.0 0.0 9924.5 10100.6 0.0

5 M 9940.5 10115.7 14.5 14.5 0.0 0.0 9940.5 10115.7 0.0

6 M 9936.2 10097.9 14.5 14.5 0.0 0.0 9936.2 10097.9 0.0

7 A 9967.2 10159.2 20.0 20.0 179.1 0.0 9967.2 10158.0 0.0

8 A 9913.6 10157.7 20.0 20.0 179.6 0.0 9913.6 10156.5 0.0

9 A 9860.8 10155.0 20.0 20.0 179.1 0.0 9860.8 10153.8 0.0

10 A 9819.4 10117.9 20.0 20.0 90.4 0.0 9820.7 10117.9 0.0

11 A 9821.4 10068.4 20.0 20.0 88.5 0.0 9822.6 10068.4 0.0

12 A 9847.7 9984.5 20.0 20.0 0.0 0.0 9847.7 9985.7 0.0

13 A 10019.9 10009.8 20.0 20.0 -1.1 0.0 10019.8 10011.0 0.0

14 A 9964.4 9988.3 20.0 20.0 0.3 0.0 9964.4 9989.5 0.0

15 A 9910.5 9986.9 20.0 20.0 0.0 0.0 9910.5 9988.1 0.0

16 A 9933.4 10059.2 20.0 20.0 -52.8 0.0 9932.4 10059.9 0.0

17 A 9873.3 10088.1 20.0 20.0 179.3 0.0 9873.3 10086.9 0.0

18 A 10015.9 10158.2 20.0 20.0 180.5 0.0 10015.9 10157.0 0.0

LUMINAIRE SCHEDULE

Symbol Label Qty File Lumens LLF WattsCatalog Number Description Lamp

M 6 EVO_35_18_8
AR_LS_120.ie

s

Absolute 1.00 34.6

A 12 DSX1_LED_30
C_530_40K_TF
TM_MVOLT_H

S.ies

Absolute 1.00 52

EVO 35/18 8AR LS
120

8" LED DOWNLIGHT,
3500K, 1800 LUMENS,
STANDARD
DISTRIBUTION WITH
CLEAR SPECULAR
REFLECTOR

LED

DSX1 LED 30C 530
40K TFTM MVOLT
HS

DSX1 LED WITH (1) 30
LED LIGHT ENGINES,
TYPE TFTM OPTIC,
4000K, @ 530mA WITH
HOUSE SIDE SHIELD

LED

STATISTICS

Description       Symbol Avg Max Min Max/Min Avg/Min

Baseline

Calc Zone #2

-1.0 fc 0.0 fc 0.0 fc N / A N / A

0.4 fc 12.2 fc 0.0 fc N / A N / A
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