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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 

Project Narrative – 8100 Melville Street Rail Spur Development 
The existing site was an industrial yard with heavily trafficked areas. Sufficient site space is 
available for the installation of a proposed detention basin to manage the onsite stormwater as 
well as construct the proposed rail spur lines. An original site plan was submitted and approved 
in February 2024 and partially constructed. A revised site plan is provided herein, adding 
additional rail spur length to the 2024 design as well as an employee/garage building. The 
surface-level, extended detention basin proposed in the 2024 project has been partially 
constructed. The Owner wishes to utilize the onsite space to use this surface-level, extended 
detention basin to manage the stormwater rather than install a stormwater management 
structure which will be buried underground and potentially not maintained adequately.  

Hydrologic Analysis 
The total site area is 21.72 acres. This area is currently having an existing gravel surface, with a 
calculated Cex= 0.813.  

The area which will be developed and paved is directly adjacent to the proposed rail spur lines 
which equates to a disturbed development area of 13.76 acres, or 63.4% of the total site area. 

Project Description** 
Site development modifications to construct a 5-line rail spur. Development includes the addition of bituminous 
pavement adjacent to the rail spur and site revisions to support an onsite modular office trailer and a 
garage/employee building. Further site modifications detail use of on-site stormwater detention pond for 
stormwater management which was built in 2024 as part of a construction project originally approved in 
February 2024.  

Total Site Area 21.72 Acres 
New or Replaced Impervious Area 5.71 Acres 

Construction Activity Area 13.76 acres 
Regulated Area 21.72 acres 

Receiving Sewer System 
Existing onsite within Harbaugh St. 
Ex. Combined Sewer Manhole 

Applicable Stormwater Management Performance Standards 

Stormwater Management Standard Description Method of Compliance Proposed 

TSS-Water Quality (First Flush) 
On-site high-water table  
Alternative Compliance Measures, Extended 
Detention Time = 48 hour  

Infrastructure Performance Standard for Combined Sewers 

Detain the 2-year, 24-hour storm event volume 
with controlled release rate 
Achieved through extended detention and 
permanent pool of water 

Flood Control for 100-year, 24-hour storm event 
Detain the 100-year, 24-hour storm event 
volume. 

**See Site Plan Set dated 01/28/2026 for project details.  
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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 
The post development calculated Cprop=0.792. This relates to a total regulated site area equal to 
the total site area, or 21.72 acres.  

In-situ infiltration rates were performed on the site by Testing Engineers & Consultants, Inc. on 
March 7, 2023. A summary report from this on-site testing can be found in Appendix B later in 
this document. In-situ infiltration rates were measured in two (2) locations on the site noted at 
test pits I-1 and I-2 to depth of 6 feet and 5 ½ feet.  The average infiltration rate measured was 
4.4 inches/hour.  

Per Chapter 7, Section 7.3.2, Layout and Geometry of Detention Practices, for a dry detention 
practice, the lowest elevation of dry detention basin shall be at least two (2) feet above the 
seasonal high-water table. The March 2023 geotechnical soil evaluation noted a water table 
elevation higher than the lowest elevation of the proposed detention basin; therefore, we have 
detailed a design for a wet detention basin with a permanent pool water elevation of 
approximately 5-feet in depth.  

Therefore, an on-site extended, surface level, wet detention basin area has been designed with 
an outlet control structure upstream of the existing City of Detroit combined sewer system on 
site. A portion of this proposed detention basin was constructed following the 2024 approval of 
the site plan review package at that time.  

Infrastructure protection for the 2-year, 24-hour rainfall event is achieved by the design of the 
extended detention and permanent pool detention basin area. Our calculations determined that 
an extended detention volume of (VED) 118,702 cft3 is required and a 100-year, 24-hour 
detention volume of (V100) 191,954 cft3 is required.  

An outlet control structure (OCS-1) has been designed within the extended detention basin area 
as a 4-foot diameter pre-cast concrete structure surrounded by MDOT 6A stone overtop of 3-
inch diameter washed stone. Drilled holes (or orifices) have been sized to control the inlet from 
the detention basin into the structure at one (1) elevational levels corresponding to the Water 
Quality Extended Detention Volume at a permanent pool elevation of 584.50.   

As a part of the approved detention basin design in 2024, three (3), 1.50” diameter orifices were 
proposed in OCS-1 at the permanent pool elevation of 584.50. Based on the 2026 calculations, 
and new ZED elevation of 587.89 (h=3.39’), these 1.50” diameter orifices will release the 2026 
calculated extended detention required volume at a flow rate (QED) of 0.715 cfs over a period of 
46.09 hours.  

The top of the outlet control structure casting is proposed at an elevation of 590.62, 
approximately 2-feet above the 100-year Flood Volume control inlet elevation of 589.58. The top 
of the casting for OCS-1 is designed to be an emergency overflow device, in lieu of the required 
emergency spillway for the detention area. The casting on OCS-1 is an MDOT Type E inlet with 
an opening area equal to 1.944 ft2. Calculations are shown that demonstrate this casting set at a 
minimum elevation of 590.62 will release 3.258 cfs (or Qallowable).  
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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 

Below are Table 1 and 2 which summarize information provided above. In addition, Table 3 has 
been included which summarizes the design information for the proposed outlet control 
structure within the proposed detention basin.  

Table 1: Site Conditions** 
Value Units 

New or Replaced Impervious Area 5.71 Acres 
Construction Activity Area 13.76 Acres 
Measured Infiltration Rate 4.4 in/hour 

Overall Development Site Area 21.72 Acres 

Existing Site Runoff Coefficient, Cex 0.813 Unitless

Proposed Site Runoff Coefficient, Cprop 0.792 Unitless 

Construction Area % of Development Area 63.4 % 
Regulated Area 21.72 Acres 
Detention Return Period 100 years 
**See Sheet C5 for detailed information and calculations 

Table 2: Hydrologic Summary Table** 
Performance Standard Design Storm 

Volume 
(CF) 

Peak Flow 
(CFS) Notes

Water Quality (Extended 
Detention Requirement) 

118,702  0.715 

Infrastructure Protection 
(2-yr/24-hour storm) 

Post-Construction 2-yr, 
24-hr storm

-3,101 Achieved through extended detention 

Flood Control Post-Construction 100-yr 191,954 3.258 
Qallowable = 0.15 cfs/ac 
or 3.258 cfs over the 

regulated area 
**See Sheet C5 for detailed information and calculations 

Table 3: Outlet Structure Design Summary Information** 

Description 
No. of 
Holes Hole Dia. 

Elevation 
(Ft) 

Flow, Q 
(CFS) Time to discharge (hours) 

12” RCP Stm Outlet 580.30 
Emergency Overflow through 
a top of casting elevation of 

590.62 
Extended Detention, 
Water Quality Volume 

3 1.50-inch 584.50 0.715 46.09 

**See Sheet C5 for detailed information and calculations 

Per Section 7.3.4, Extended Wet Detention of the Stormwater Management Design Manual, a 
3-foot-deep minimum pool shall be provided. The proposed top elevation of the wet detention
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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 
permanent pool is 584.50 and the bottom elevation of the constructed detention basin pond is 
proposed to be excavated to a depth of 580.50, resulting in a permanent pool depth of 4-feet.  

A mean depth of 3 to 10-feet shall be provided for a wet detention pond, where the mean depth 
is calculated by dividing the storage volume by the pond surface. For this wet detention pond 
design with the noted storage volume of 211,393 cft and a surface area of 48,300 sf, the mean 
depth is 4.4’.  

Landscaping has been proposed within the wet detention basin to create a littoral zone around 
the perimeter of the permanent pool where Stantec Nursery slope stabilization seed mix is 
proposed. Below the permanent pool elevation, Stantec Nursery stormwater seed mix is 
proposed within the detention basin below elevation 583.0 while Stantec Nursery wetland edge 
seed mix is proposed between the permanent pool elevation of 584.50 and 583.0. A 15-foot-
wide buffer strip has been detailed around the outside perimeter of the detention basin area with 
a surface treatment of shoreline protection-type armoring with a product called Flexamat, an 
erosion control product which will allow vegetation growth within the buffer strip area, see detail 
on Sheet C6.  

No liner is designed for this wet detention basin. A 6” HDPE drain pipe has been designed with 
a 4-inch diameter gate valve within a precast concrete structure for dewatering of the permanent 
pool water within the detention pond area. The 6” drain pipe outlets into MH-1 downstream of 
the detention basin.  

Alternative Compliance Request 

Due to a high-water table on site, ZFE, together with the Owner, Crown Enterprises, LLC 
request the use of on-site mitigation for Volume Control through the Extended Detention 
Alternative Compliance method to meet the TSS – Stormwater Water Quality requirements for 
the site located at 8100 Melville Street, Detroit, Wayne County, MI.  

The following pages in Appendix A provide detailed information as to the stormwater design 
calculations used to develop the above information.  
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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 

APPENDIX A 
STORMWATER CALCULATIONS 
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Page 1 of 1

PROJECT: Crown Melville 2026 Rail Development
JOB NUMBER: 25011
DATE: 1/26/2026
COUNTY (MI): Wayne

PAVEMENT ROOF WATER GRASS GRAVEL
0.95 0.95 1.00 0.40 0.85

sf 248,736 4,884 48,300 193,766 450,437 946,123 946,123
acres 5.71 0.11 1.11 4.45 10.34 21.72 21.72

sf 248,736 4,884 48,300 193,766 450,437 946,123 946,123
acres 5.71 0.11 1.11 4.45 10.34 21.72 21.72

WEIGHTED SITE C VALUE = 0.792

SITE TOTAL 0.792

Site C Value Calculation of Contributing Area

POST-DEVELOPMENT 0.79

AREA UNITS
CUMULATIVE 

AREA
TOTAL 
AREA

WEIGHTED 
C
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Total Regulated Area (A) 946,222     sf Cpre-develop= 0.813 Qr= 0.15

21.722 Acres Cpost-develop= 0.792

Extended Detention Alternative Compliance Measures

VED= 6,897 * C * A

118,702     cft

Difference Cpre-develop and Cpost-develop
ΔC= -0.021

V2-yr= 6,897 * ΔC * A

V2-yr= -3101 cft

Critical Storm Duration D100

D100= 50*[(Qr/C)]^-0.984 Equation 4-8

D100= 257.2 minutes

Design Storm Intensity (i )
i = (38.42*T^0.208) / (12.33 + D100)

^0.841 Equation 4-1

i = 0.905 in/hour T= 100 years

Required Detention Pond Storage, C
V100= (60.5 * D100 * C * A* i ) - (60 * D100 * QR * A) Equation 4-9

V100= 191,954     cft

Water Quality

Infrastructure 2-year peak flow control

Flood Control for 100-year, 24-hour storm (Regulated Area > 5 acres)
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Page 1 of 1

Sheet Summary
PROJECT: n Melville 2026 Rail Development
JOB NUMBER: 25011
DATE: 1/26/2026
COUNTY (MI): Wayne

Area Elevation Depth
Incremental 
Volume, Vi

Cumulative 
Volume

29707 584.5 0 Elev of permanent pool
31292 585 0.5 15,248 15,248 584.50
34326 586 1 32,797 48,045 VED storage volume

37463 587 1 35,883 83,928 is reached at elev.
40666 588 1 39,054 122,982 587.89
43956 589 1 42,300 165,282
48300 590 1 46,111 211,393 100-year storage volume

is reached at elev
 589.58

Basin Water Depth 5.50 ft
Basin Mean Depth 4.19 ft

211,393 cf Built for the 2024  Constrution
4.85 acre-ft Project, Approved 02/2024

191,954 cf 
4.41 acre-ft

Total Storage Volume Required Extended Detention 118,702 cf 
2.73 acre-ft

Pyrimoidal Equation

Vi = (E2-E1)/3*(A1+A2+(A1*A2)
2, where

Vi = Incremental Volume (cf)
A1 = Area at elevation E1 (cf)
A2 = Area at elevation E2 (cf)
E1 = Lower Elevation  (ft)
E2 = Higher Elevation  (ft)

2024 Approved and Constructed Detention Basin Areas

Total Storage Volume Provided

Total Storage Volume Required

Updated for the 2026 Proposed Design
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Sizing Outlet Structure Holes for Extended Detention

Water Quality (ex detention) discharge should be released within time period 48 hours

Qavg= 0.69           cfs Q = VED/(3600*T)

havg= 1.695 ft 0.5 * [(ZED - Zperm pool)] 

A= 0.1060459 ft2 Qavg / (C x ((2*g*havg)
^0.5)

Hole Dia. 1.5 inches Area of hole= 0.012272 ft2

# of Holes= 8.6413982

Use 3 holes @ elevation 584.50 Zperm pool

Aactual= 0.0368155 ft2

Q ED actual= 0.7154378 cfs Qactual=C x Aactual x (2*g*havg)
^0.5

Actual Time= 46.09         hours
TED actual is within -4% of 48 hours OK

LESS THAN 10% of Required Release Time

Sizing for 100-year Flood Control Volume
Flood Control discharge should be released within time period

Qallow= 3.258         cfs Qallow * Total Area 24 hours

Q0= 2.543         Qallow-QED actual

h100= 5.08 ft (Z100-Zperm pool)

A100= 0.22673 ft2 Q0/C x ((2*g*h100)^0.5)

Hole Dia.= 2.75 inches Area of hole= 0.041247 ft2

Hole # = 5.50           

Use 5 holes @ elevation 589.58 Z100

A100(actual)= 0.2062352 ft2 # of holes * Area of hole

Q100 actual= 2.312753 cfs C x Aactual x ((2*g*h100)^0.5)

Actual T100 = 23.06         hours V100/(Q100 actual * 3600)

T100 is within -4% of 24 hours OK

Q0 actual total= 3.028 cfs LESS THAN Qallow = 3.258 cfs

0.139 cfs/acre OK

Emergency Overflow Casting Height Calculation

Qallow= 3.258 cfs Qallow for regulated area, Q0

Aemerg= 1.94444 ft2

hemerg= 0.0971388 ft [Qallow/(5.376*A)]^2

1.1656651 ft
Z100-yr / emerg= 590.75 min Z100+hemerg Set Casting Height

for Emergency Overflow
w/MDOT Type E Casting

Opening area (A) 280 in2

1.944444444 ft2

CONTROL OUTLET STRUCTURE DESIGN
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Summary of Controlling Input Factors

Qallow= 0.15 cfs/ac Impervious

Q0= 3.258 cfs Impervious

Vff= (3,101) ft3

VED= 118,702 ft3

V100= 191,954 ft3

Zff= controlled by extended detention

ZED= 587.89

Z100= 589.58

Zout= 580.30

Zperm pool= 584.50

C= 0.62 sharp-crested weir

g= 32.2 ft/sec
Tff= hours

TED= 48 hours

T100= 24 hours

21.72 acres

946,222 sf

Total 
Regulated 

Area =
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Page 1 of 1

HGL HGL √
GRASS PAVEMENT ROOF GRAVEL INCR. TOTAL

WEIGHTED 
C

INCR. 
C*A

CUM. 
C*A

TO 
INLET

IN PIPE TOTAL 
5 

YEAR
10 

YEAR
100 

YEAR
5 YEAR 10 YEAR 100 YEAR

PIPE 
LENGTH

"Upstream" 
INVERT OUT

"Downstream" 
INVERT IN

"Upstream" 
RIM

"Upstream" Cover 
Depth

COMPUTED 
DIAMETER

PIPE 
DIAMETER

PIPE 
DIAMETER

n 
VALUE

SLOPE SLOPE VFULL
PIPE  

CAPACITY
SLOPE

HEADLOSS 
IN PIPE

"Upstream" 
HGL ELEV.

Dist. Between Water 
Level and Rim 

UPSTREAM DOWNSTREAM sq ft sq ft sq ft sq ft acres acres min min min in/hr in/hr in/hr cfs cfs cfs ft ft ft ft ft in in ft ft/ft % ft/s cfs ft/ft ft ft ft

0.40 0.95 0.95 0.85 A AT CAVG C*A Ti Tp Tc=Ti+Tp i 5 i 10 i 100 Q5=C*i5*A Q10=C*i10*A Q100=C*i100*A L DCOMP D D n S VFULL QFULL SF H HGL

AREA 15 CB-8 35600.00 2432.00 0.873 0.87 0.95 0.83 0.83 15 0.00 15.00 3.32 3.88 5.96 2.75 3.22 4.94

AREA 14 CB-8 CB-7 50509.00 2432.00 4124.00 1.310 2.18 0.94 1.24 2.06 0 0.00 15.00 3.32 3.88 5.96 6.85 8.01 12.30 173 584.52 584.26 590.07 2.76 23.21 30 2.50 0.013 0.0015 0.15% 3.24 15.89 0.0004 0.0660 589.05 1.02

AREA 13 CB-7 CB-6 24035.00 6493.00 0.701 2.88 0.93 0.65 2.72 0 0.89 15.89 3.26 3.81 5.85 8.84 10.34 15.88 295 584.15 583.71 590.55 3.61 25.54 30 2.50 0.013 0.0015 0.15% 3.24 15.89 0.0006 0.1874 588.98 1.57

AREA 4 CB-5B 11689.00 7735.00 0.446 0.45 0.91 0.41 0.41 15 0.00 15.00 3.32 3.88 5.96 1.35 1.57 2.42

AREA 8 CB-5B CB-5A 15729.00 11007.00 0.614 1.06 0.91 0.56 0.96 0 0.00 15.00 3.32 3.88 5.96 3.20 3.74 5.74 58 585.02 584.73 591.99 5.47 13.92 15 1.25 0.013 0.0050 0.50% 3.72 4.57 0.0034 0.1943 589.05 2.94

AREA 12 CB-6 CB-5 9923.00 3824.00 0.316 3.20 0.92 0.29 3.01 0 0.26 15.26 3.30 3.86 5.93 9.93 11.60 17.83 420 583.61 582.98 591.97 5.57 26.67 30 2.50 0.013 0.0015 0.15% 3.24 15.89 0.0008 0.3361 588.80 3.17

CB-5A CB-5 0.000 1.06 0.00 0.96 0 2.16 17.42 3.15 3.68 5.66 3.04 3.55 5.46 130 584.63 583.98 591.99 5.86 13.65 15 1.25 0.013 0.0050 0.50% 3.72 4.57 0.0030 0.3928 588.85 3.14

AREA 3 CB-4B 7658.00 6520.00 0.325 0.33 0.90 0.29 0.29 15 0.00 15.00 3.32 3.88 5.96 0.98 1.14 1.75

AREA 7 CB-4B CB-4A 9320.00 11454.00 0.477 0.80 0.89 0.43 0.72 0 0.00 15.00 3.32 3.88 5.96 2.39 2.80 4.30 58 584.21 583.92 591.99 6.28 12.48 15 1.25 0.013 0.0050 0.50% 3.72 4.57 0.0019 0.1088 588.58 3.41

AREA 11 CB-5 CB-4 13909.00 4994.00 0.434 4.69 0.92 0.40 4.37 0 0.26 15.26 3.30 3.86 5.93 14.43 16.87 25.91 198 582.58 582.28 592.36 6.45 30.69 36 3.00 0.013 0.0015 0.15% 3.65 25.83 0.0006 0.1267 588.46 3.90

CB-4A CB-4 0.000 0.80 0.00 0.72 0 0.90 16.16 3.24 3.79 5.82 2.34 2.73 4.19 78 583.92 583.58 591.99 6.57 12.69 15 1.25 0.013 0.0044 0.44% 3.48 4.26 0.0018 0.1393 588.47 3.52

AREA 10 CB-4 CB-3 12353.00 2783.00 0.347 5.84 0.93 0.32 5.42 0 0.37 16.54 3.21 3.76 5.77 17.41 20.35 31.27 200 582.18 581.88 592.36 6.85 32.93 36 3.00 0.013 0.0015 0.15% 3.65 25.83 0.0009 0.1862 588.33 4.03

CB-3 CB-1 0.000 5.84 0.00 5.42 0 0.91 17.45 3.15 3.68 5.66 17.04 19.93 30.63 193 581.78 581.49 592.36 7.25 32.67 36 3.00 0.013 0.0015 0.15% 3.65 25.83 0.0009 0.1724 588.15 4.21

AREA 2 CB-1B 8650.00 5985.00 0.336 0.34 0.91 0.31 0.31 15 0.00 15.00 3.32 3.88 5.96 1.01 1.19 1.82

AREA 6 CB-1B CB-1A 9314.00 11977.00 0.489 0.82 0.89 0.44 0.74 0 0.00 15.00 3.32 3.88 5.96 2.46 2.88 4.42 58 585.58 585.29 591.99 4.91 12.62 15 1.25 0.013 0.0050 0.50% 3.72 4.57 0.0020 0.1153 588.31 3.68

AREA 1 CB-2B 8854.00 5341.00 0.326 0.33 0.91 0.30 0.30 15 0.00 15.00 3.32 3.88 5.96 0.99 1.15 1.77

AREA 5 CB-2B CB-2A 12449.00 11347.00 0.546 0.87 0.90 0.49 0.79 0 0.00 15.00 3.32 3.88 5.96 2.62 3.07 4.71 58 583.91 583.62 591.99 6.58 12.92 15 1.25 0.013 0.0050 0.50% 3.72 4.57 0.0023 0.1307 589.07 2.92

CB-2A CB-1A 0.000 0.87 0.00 0.79 0 0.26 15.26 3.30 3.86 5.93 2.61 3.05 4.69 333 585.20 583.52 591.99 5.29 12.88 15 1.25 0.013 0.0050 0.50% 3.73 4.58 0.0022 0.7424 588.94 3.05

AREA 9 CB-1A CB-1 35577.00 91207.00 38928.00 3.804 5.50 0.81 3.08 4.61 0 1.49 16.75 3.20 3.74 5.74 14.73 17.22 26.46 125 582.52 581.89 591.99 6.68 24.64 30 2.50 0.013 0.0050 0.50% 5.93 29.12 0.0018 0.2204 588.20 3.79

CB-1 FES-1 0.000 11.34 0.00 10.02 0 0.35 17.10 3.17 3.71 5.70 31.79 37.18 57.13 63 581.09 581.00 590.41 5.44 41.27 42 3.50 0.013 0.0015 0.15% 4.05 38.97 0.0014 0.0860 587.98 2.43

FES-1 EX DETENTION 0.00 11.34  0.00 10.02 0 0.26 17.36 3.15 3.69 5.67 31.61 36.98 56.82 587.89

10 YEARINTENSITY DISCHARGE PROFILE DESIGN
STRUCTURE  LABEL

TIMELOCATION CAAREA

X:\PROJECTS\25011 Crown Melville Spur Revisions\DESIGN\STORM SEWER\2026 0128 Crown Melville_Storm_Site_Design_Spreadsheet.xlsm.xlsx 1/29/2026
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Crown Melville Detroit 
Rail Spur Development 

Stormwater Design Summary 
Original Approval 02/21/2024 

Revised Site Submission 01/28/2026 

APPENDIX B 
Stormwater Infiltration Evaluation 

By Testing Engineers & Consultants, Inc. 
Dated March 13, 2023 
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TRACK 1 - PROFILE

HORIZONTAL SCALE: 1" = 40'

VERTICAL SCALE: 1" = 2'
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TRACK 1 - PROFILE

HORIZONTAL SCALE: 1" = 40'

VERTICAL SCALE: 1" = 2'
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