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PERMIT/CONSTRUCTION: 2025-05-08

4

¢'= (Aimp)(0.95)+(Alawn)(0.20)/(Aimp+Alawn)
Aimp (ac) Alawn (ac) Atotal (ac)

/
CONC.
APPROACH

3.21 13.71 16.92 0.34
/4 TIME OF CONCENTRATION
Sheet Flow
V=K*S0 _ -
0.480 1.0 %
0.480 FPS
T=L/(V*60) = 173 FT
6.01 MIN
Shallow Flow
v=K*s>? K= =
1.200 1.0 %
1.200 FPS
T=L/(V*60) L= 124 FT
1.72 MIN
Sewer Flow
2.50 fps
478 ft
T=L/(V*60) 3.19 MIN
TIME OF CONCENTRATION= 10.92 MIN

/

Intensity

1100=32.75/(9.17+T)*0.81

(9.17+T)*0.81 =

11.359
2.88 in/hr

Calculate Channel Protection Volume Control (CPVC) Required Volume

Vcpve=A*C*3,360 cu.ft.

NO INFILTRATION WAIVED PER REQ'TS

Calculate Channel Protection Rate Control (CPRC) Required Volume

Vcprc=A*C*6,897 cu.ft.=

Calculate 100-year Detention Volume
Qallow = 1.1055-0.206In(A)

Qallow=

0.52 cfs/acre
8.85 cfs

100 yr Peak Pond Inflow (Qi)=C*1.3*1100*A (cfs)

Qin=

21.71 cfs

39,944 cu.ft.

100-yr runoff volume (Vrun)=3630%5.2*C*1.3*A (cu. ft.)
142,116 cubic feet

Vrun=
R =

100-yr Req'd Storage Volume (Vypgget):

100 YEAR ORIFICES
h=(0.5*(Z100-Zep)

Ao=Q100/(0.62xSQRT(64.4xh))
do=1 inch (0.00545 sf)
Number of holes=Ao0/0.00545=

0.206-0.15In(Qallow/Qin)
R= 0.341

Vdet=Vrun*R

48,412 cubic feet

Use 13 hole at 1" dia @ elev=610.78

Qg¢p YEAR ORIFICES

h=Zgp Zoymier

Ao=QED/(0.62xSQRT(64.4xh))
do=1 inch (0.00545 sf)
Number of holes=Ao0/0.00545=

610.95 Zio= 610.78
0.17
0.07250 sf
0.0055 sf
13.302
610.78 Zourer=  608.68
2.10
0.0321 sf
0.0055 sf
5.883

Use 6 holes at 1" dia @ elev=608.68

FOREBAY

Vf=3630*C*A*0.15=

3153.47 cubic feet

FOREBAY OUTLET RATE =Qgp

VED:3630*C*A*1.9 =
Qep=Vep/48 HRS/60/60 =

Qgp YEAR ORIFICES

h=Zgp Z;

Ao=QED/(0.62xSQRT(64.4xh))
do=1 inch (0.00545 sf)
Number of holes=Ao0/0.00545=

39,943.98 cubic feet

0.23 cfs
USE 6" PVC @ 2.18% Q=0.90 CFS

610.78 Z= 610.
0.45
0.0692575 sf
0.0055 sf
12.708

Use 13 holes at 1" dia @ elev=610.33
use Z; to maintain 3 ft. permanent water level.
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STAHLS AUTOMITIVE MUSEUM EXPANSION
STORMWATER MANAGEMENT CALCULATIONS & PLAN

Chesterfield, Ml 48051|15300 BROADWAY RD

STAHL'S AUTOMOTIVE FOUNDATION

56516 North Bay Dr.
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- 9 INV OUT:609.59 18" 3-1 ~ 12l 611 / \ / SOIL EROSION AND SEDIMENTATION CONTROL NOTES AND MAINTENANCE NOTES
__ o L= p § | \ This project shall be constructed in compliance with part 91 of Act 451 of 1994, as amended, the Soil Erosion and Sedimentation Control Act and the Macomb County Soil Erosion and
® _ - / % \ Sedimentation Control Ordinance.
——2‘ ~ / Qb\ \ \ / All erosion and sedimentation control work shall conform to the standards and specifications of the Macomb County Public Works Office.
© /s \ 612 — -~ @ Erosion and any sedimentation from work on this site shall be contained on the site and not allowed to collect on any off site areas or in waterways. Waterways include both natural and man
— o / / \ \ o 4 T~ — made open ditches, streams, storm drains, lakes and ponds.
\ :c\_. 615 — / / \ \ Y — \// 6-Staging the work will be done by the landowner or landowner's representative as directed in these plans and as required to ensure progressive stabilization of disturbed earth change. &
/ s y / \ )z CIThe landowner or landowner's representative shall be responsible for installation and maintenance of soil erosion and sedimentation control devices. %
— * (S \ v / The landowner or landowner's representative shall implement and maintain the soil erosion control measures as shown on the plans before and at all times during construction on this project. )
/ \ o - / Q}@ \ \ v Any modifications or additions to soil erosion control measures due to construction or changed conditions shall be complied with as required or directed by the Macomb County Public Works >
/ — e / | \ y Office. W
\ * z E— —— — / If any of the SESC measures on the site are deemed inadequate or ineffective, the Macomb County Public Works Office SESC division has the right to require additional SESC measures at the
CB-4 T \ expense of the landowner.
RIM:615.20 A / / \ % / Install a crushed concrete access drive placed on geotextile fabric as indicated on the plan. The access drive must be a minimum of 30'x50'x8".
J@ INV IN:611.20 12" 5-4 / / A. New layers of crushed concrete will be added as old layers become compacted.
- INV OUT:611.10 12" 4-3 / / Install silt fence as indicated on the plan and at additional areas as necessary. | a g
) 0.549, - —-_ 7| / \ A. Silt fence shall be installed per detail. I [ ..
B \ B. Build up of sediment shall be removed when sediment accumulates to 1/3 to % of the height of the silt fence. = = B
* */\ _ * / C. If silt fence fabric decomposes or becomes ineffective prior to the end of expected usable life and the barrier is still required, the silt fence shall be replaced promptly. 5} = 5
z */ * D. Silt fence shall in inspected weekly under normal conditions, within 24 hours of rainfall and daily during a prolonged rain event. Required maintenance shall be provided promgffly. 8 é %
N * _— Install inlet filter on all pavement catch basins per detail. o o| ©
-— -— -— A. Inlet filters shall be inspected weekly under normal conditions, within 24 hours of a rainfall and daily during a prolonged rain event.
B. Buildup of sediment and debris shall be removed promptly. (©)
C. If fabric decomposes or becomes ineffective prior to the end of expected usable life and the barrier is still required, the fabric shall be replaced promptly. E
Inlet sediment traps and all ditch sediment traps shall be inspected daily. The sediment pits shall be cleaned out when half full, or as directed by the Macomb County Public Works Office. <
Al stockpiled soils shall be maintained in such a way as to prevent erosion from leaving the site. If the stockpile will be on site for more than 30 days, then the stockpile must be seeded. Silt S °
fence must be installed around the perimeter of the stockpile. N c
Immediately after seeding, mulch all seeded areas with unweathered small grain straw, spread uniformly at the rate of 1 to 2 tons per acre or 100 pounds (2-3 bales) per 1000 square feet. This g V4
mulch should be anchored with disc type mulch anchoring tool or other means as approved by the Macomb County Public Works Office. Mulch matting may be used in lieu of loose mulch. o ©
If any dewatering is needed, it shall be discharged through a filter bag over a well-vegetated area. The pump must discharge at a non-erosive velocity. If necessary, an approved energy L{I) a
dissipater may be used. - L
Al dirt tracked onto any roadway shall be removed immediately.Streets and or parking areas will be scraped on a daily basis and swept at a minimum of once per week by the landowner or -
landowner's representative. SCALE:
During dry periods, all disturbed areas shall be watered for dust control.
Permanent soil erosion control measures for all slopes, channels, ditches, or any disturbed land area shall be competed within 5 calendar days after final grading or the final earth change has » ,
been completed. When it is not possible to permanently stabilize a disturbed area after earth change activity ceases, temporarily soil erosion control measures shall be implemented immediately. 1"=40
All temporary soil erosion control shall be maintained until permanent soil erosion control measures are implemented. All permanent soil erosion control measures will be implemented and
established before a certificate of compliance is issued. DATE:
Final grade, establish vegetation and or landscape all disturbed areas not built or paved upon. \\\H”””””///////
Remove all temporary soil erosion devices after permanent stabilization is established. \ : .
Soil Types:Loam and andy Loam 3 W W OEW{\//I///C o ///// 12-06—-2024
Soil Erosion Control Construction Sequence: (all dates are approximate) Ngme of Nearest Watercourse F'_Sh Creek West S 0/7\ \\\“\\m /////’///, 4¢ = JOB NO
Distance to nearest watercourse in feet:930 N +* & MASON L. = * = :
15 Apr. 2025 - Install soil erosion control measures Name(s) and phone number(s) for the person(s) responsible for the maintenance of all temporary soil erosion control measures: Scott Culver 248-930-2312 = § BROWN, M = =z
16-19 Apr. 2025 : Grade site & start building construction Scott Culver 248-930-2312 = > il S 15—048—H
PERMIT/CONSTRUCTION: 2025-05-08 12_4338(?28225025 :';;?;ﬂlgfg(;z;zver Name(s) and phone number(s) for the person(s) responsible for the permanent soil erosion control measures: Scott Culver 248-930-2312 = éu \5 SHEET
4-6 Oct2025  :Install Base _ s
7-30 Oct 2025  : Install Asphalt & Conc incl. Curing Time Approximate Start date:04-15-202r R B 3
12-15 May. 2026 : Remove soil erosion control measures & install sod Approximate Completion date: 05-15-2025 “,, £ss10 \\\\\\

Total Acres Disturbed = 3.2 acres “ttasgp "
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2708 BRIDLE ROAD
BLOOMFIELD HILLS, MICHIGAN 48304
mason_brown

CIVIL ENGINEERS & SURVEYORS
(248) 425-9789

MASON BROWNS ASSOCIATES, LLC

THREE RIVERS, MI

STAHLS AUTOMITIVE MUSEUM EXPANSION
STORM SEWER CALCULATIONS

Chesterfield, Ml 48051|15300 BROADWAY RD

STAHL'S AUTOMOTIVE FOUNDATION

56516 North Bay Dr.

REVISIONS:

DRAWN: mb
CHECKED: MB

15—048 2024.DWG |DESIGN: ——

FIELD CK: net

SCALE:

1 n=201

n \ 1 1 AY AY - - ~ - —_— \
Pz T N
STORM L \
O h
Line Line Inlet Drng | Runoff | Incr | Total Tc i Total | Capac | Line | Line | Line Vel Pipe HGL HGL Invert Invert | Gnd/Gird/Rim | Cover | Cover U Ll‘, N\
No. ID ID Area | Coeff | CxA | CxA Sys |Runoff| Full Size |Length| Slope | Ave |Travel Up Dn Up Dn E| UEI Dn Up Dn ) O_ g Z AN &,
<L %
(VY\>— — T AN X
(ac) | (C) (min) | (inthr) | (cfs) | (cfs) | (in) | () | (%) | (ft's) | (min) (ft) (ft) (ft) (ft) ft) (ft) (ft) (ft) m ) % Y AN
AN
14 2-3 CB2 | 011 | 050 | 006 | 006 | 150 | 240 | 013 | 200 12| 76| 031 | 017 | 757 | 61200 | 61200 | 61097 | 61073 | 6(16.@1588 | 4.11 | 4.15 a A Lo N
13 6-5 CB-6 | 016 | 095 | 015| 015 | 150 | 240 | 036 | 201 12| 64| 032 | 049 | 235 | 61280 | 61280 | 612.01 | 611.80 | 6{16.6G15.90 | 3.01 | 3.10 L 9 L > N //
12 5-4 CB-5| 016 | 095 | 015| 030 | 17.4 | 223 | 067 | 261 12| 93| 054 | 120 | 1.70 | 61224 | 61220 | 611.70 | 61120 | 61584520 | 3.20 | 3.00 Eﬁ Z, - Ny
11 4-3 CB4 | 016 | 095 | 015 | 045 | 191 | 212 | 095 | 201 12| 121 | 032 | 122 | 152 | 61208 | 61200 | 611.10 | 610.71 | 61551588 | 3.10 | 4.17 > E L
\_]
10 8-7 CB-8| 020 | 095| 019 | 019 | 150 | 240 | 045 | 201 12| 87| 032 | 064 | 254 | 61291 | 61289 | 61217 | 611.89 | 6(16.436.33 | 329 | 3.44 - /\Z N
9 7-3 CB7| 013 | 095| 013 | 031 | 175 | 221 | 069 | 202 12| 98| 032 | 101 | 175 | 61251 | 61247 | 611.79 | 61147 | 61631588 | 3.54 | 3.41 OL <_g ¥ |
8 BL 2 RLB | 045 | 095 | 043 | 043 | 150 | 240 | 103 | 362 12 11| 1.03 | 131 | 014 | 61465 | 61464 | 61260 | 61249 | 6187852 | 515 | 5.03 |
7| 13-12 CB-13 | 062 | 050 | 031 | 031 | 150 | 240 | 074 | 201 12| 98| 032 | 095| 172 | 61512 | 61508 | 612.83 | 61252 | 6(15.848.00 | 2.01 | 4.48
6 BL 1 RL-A| 045 | 095 | 043 | 043 | 150 | 240 | 1.03 | 357 12| 30| 1.01| 131 | 038 | 61510 | 61508 | 613.06 | 612.76 | 6(14.2:8.00 | 023 | 4.24
5| 12411 MH12 | 000 | 000 | 000 | 074 | 167 | 227 | 167 | 202 12| 165 | 032 | 213 | 125 | 61501 | 61464 | 61252 | 611.99 | 618.GN8.52 | 448 | 553 -
41 11-10 CB-11 | 005| 030 001 | 118 | 180 | 218 | 257 | 259 12| 61| 053 | 328 | 030 | 61439 | 61407 | 611.99 | 61167 | 6{18.%48.18 | 553 | 5.51
3 10-9 CB10 | 004 | 042 | 002 | 119 | 183 | 216 | 259 | 293 12| 89| 068 | 329 | 043 | 61385 | 61338 | 611.67 | 611.07 | 618.816.00 | 551 | 3.93
2 9-2 CB-9| 042 | 085| 036 | 155 | 187 | 214 | 331 | 332 12 | 124 | 087 | 424 | 048 | 61297 | 612.00 | 612.00 | 61092 | 616.615.88 | 3.00 | 3.96 STARTING HGL ELEV CALCULATION
1 3-1 CB-3| 011 | 095| 010 | 247 | 226 | 192 | 476 | 484 18| 192 | 021 | 270 | 1.07 | 61183 | 61146 | 610.37 | 609.96 | 6(15.811.75 | 4.01 | 029 314 Viog ELEV Ve ELEVATION
BOTTOM OF BASIN = |607.00 BYINTERPOLATION
Project File: storm design test 7 2025-03-26.stm Number of lines: 14 Date: 3/26/2025 Vo0 ELEV = |609.54 609.00] 36,085.01
) ' ' ' ' 100 — 609.17| 39,943.98
. _ _ - 0.75 OF DEPTH = |608.91 510,00 5677316
NOTES: Intensity = 31.66 / (Inlet time + 9.17) » 0.81 -- Return period = 10 Yrs. ; ** Critical depth
_— 1 A ‘ USE PIPE CROWN AT FOREBAY (PIPE IS FLOWING FULL)
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INV OUT:611.10 12" 4-3
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L HOL 2612244
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./—'HGL ef2s0 . 0 s MOREBIE0EN
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L//
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INV IN:610.09 12" 9-3
INV IN:611.47 12" 7-3
INV IN:610.71 12" 4-3
INV IN:610.73 12" 2-3

3+00

3+50

4+00

CB-9
RIM:616.00
INV IN:611.17 12" 10-9

L oass T
S usaw

Looass o

T [ ————__ INV OUT:609.59 18" 3-1

INV OUT:611.17 12" 9-3

616

CB-3 72 INCH
RIM:615.88

INV IN:610.09 12" 9-3
INV IN:611.47 12" 7-3
INV IN:610.71 12" 4-3
INV IN:610.73 12" 2-3

" —HGL = 612:91.

L. HeL =812.89 .

87" of 1

2" C-76-IV @ 0.329

0

o NSAND

S HeL =~"61,2-4:7.\

98' of 12" C-76-IV @ 0.32%

612

T NSANDS e

o T INVOUT:609.59 18" 3-1

616

“ 7 IISAND T B

J 124

of 12" C-76-lv @
\

. HGL=61T.

\

X

612

DATUM ELEV

608

607.000 2+00

DATUM ELEV

1+50

1+00

CB-8 TO CB-3

0+50

0+00

DATUM ELEV

608

DATUM ELEV

4+50

5+00

CB-2
RIM:616.08
INV OUT:610.97 12" 2-3

N

\

CB-3 72INCH
RIM:615.88
INV IN:610.09 12" 9-3™ |
INV IN:611.47 12" 7-3
INV IN:610.71 12" 4-3
INV IN:610.73 12" 2-3
INV OUT:609.59 18" 3-1

,5;2%

I
N

CLASS
I SAND

.

CLASS

B

"HGL{=611.73

Il SAND |\ |

HGL =611.73— . | \

76' of 12" C-76-IV @ 0.31%

606.000 1+00

MH 12

RIM:618.00

INV IN:612.76 12" BL 1
INV IN:612.50 12" 13-12

INV OUT:612.50 12" 12-11

CB-11

0+50

CB-9 TO CB-3

0+00

607.000

RIM:618.52

INV IN:611.97 12" 12-11
INV IN:612.49 12" BL 2
INV OUT:611.97 12" 11-10

y ——

CB-10
RIM:618.18
INV IN:611.65 12" 11-10

INV OUT:611.65 12" 10-9

CB-13
RIM:615.

84

INV OUT:612.81 12" 13-12¢ . |

/

oikés

1 class |

CLASS
[ SAND

CB-9

RIM:616.00

INV IN:611.17 12" 10-9
INV OUT:611.17 12" 9-3

- HGL=61444 CLASS

\

HGL = 614,

L

o HGL=614.33 . “+.

HGL

=6

T R
CLASS [ -
WSAND |

98'

Q

f 12" C-76-IV @ 0.32%

| HeL=4

HGL =613

40

165' of 12" C-76-IV

@ 0.32%

[) 61'of 12

'C-76-IV @ 0.53%

/—HGL=61317 L

. HeL=61270-

89' of 121

P ——
—— P

606.000

4+00

3+50

3+00

2+50

CB-13 TO CB-9

2+00

1+50

1+

00

0+50

0+00

0+50

620

616

612

608

CB-2 TO CB-3

0 20

0+00

40

|||||||||1"=20'
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616
| I I
\ e
Rio1ie
612 T INV OUT:608.68 18 16-17 va
. /— Z100= 610,95 [] /
AV Zf = 610.33 Zep=610.78 |
MCB=3 \\ \ I\:Aglé_lE_BBAEJ \Q/EE?ENHON BASIN / SEATTHOLES =
\ = \FOREBAY / 18" TOMH-17
INV:609.19 3 FT. SUMP DEPTH 1 4 FT. PERMANENT POOL/SEDIMENT TRAP DETENTION BASIN
608 |
\\J 607.00 / 607.0¢ /
-
604
DATUM ELEV
602.000 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50
DETENTION BASIN AND FOREBAY SECTION
MH-17
RIM:612.91
INV IN:607.94 18" 16-17 | EX MH
INV OUT:607.94 18" 17-18 MH-18 RIM:612.67
RIM-612.50 T INV IN:607.20 4" 18-EX
_ . INVIN:607.28 18" 17-18
I N N A — — | — . NNV OUT:607 28 4" 18-EX
- — I — A 612
68 18" 16-17 /
/ 370'|of 18" C-76-IV @ 0.20%
328' of 18" C-76-I\
/ 608
19' of 4" C-76-IV @ (';13%X
604
DATUM ELEV
602.000 7+00 6+50 6+00 5+50 5+00 4+50 4+00 3+50 3+00 2+50 2+00 0+50 0+00
MH-14 TO EXISTING MH
PERMIT/CONSTRUCTION:

2025-05-08
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OADWAY

B

TEMPORARY STONE ACCESS DRIVE

(SESC-12)

PLAN VIEW

1"-3" (50-75mm)
CRUSHED CONCRETE OR

A CRUSHED LIMESTONE

_ 4 MIN. 6" (150mm) THICK

\\ DIVERSION RIDGE

50' MINIMUM OR THE BUILDING ENVELOPE

e

CROSS SECTION A-A

12' MINIMUM

6" MIN.

ROADWAY
NOANANANANAN VAN
ORI ORI
KLLLLAZLLALLALLZK QNN

WOVEN GEOTEXTILE FABRIC REQUIRED

11/2"

11/2"

SACK TYPE INLET FILTER
(SESC-3)

1" REBAR FOR BAG
REMOVAL FROM INLET

INSTALLATION DETAIL

© 11 <

EXPANSION— §
RESTRAINT N

EXIST. CATCH BASIN
OR INLET

.
é EXIST. CATCH BASIN

SILT FENCE WITHOUT SUPPORT FENCE

(SESC-6)

PLAN VIEW

SHEET FLOW

SILT FENCE JOINT
SECTION B-B

SHEET FLOW

[UNDISTURBED VEGETATION]

\% \%

\% \ % \4 \% \% \%

FRONT VIEW

' "|OR INLET WALL
4

SPACING 6' MAX.

'J:I_I:EI_|_—

\

<

COMPACTED EARTH A
GEOTEXTILE FILTER
/" FABRIC

FENCE POSTS DRIVEN
INTO GROUND 1' MIN.

SELVAGED EDGE (TYP.)
/ / w /

</

VAR <

8" MDOT 701 GRADE S2

6” 21AA CRUSHED CONCRETE

L PARKING LOT AND DRIVEWAYS

v (LD

' HOT MIX BITUM. AGGREG. MDOT 5ET1 SURFACE

—— HOT MIX BITUM. AGGREG. MDOT 13A LEVELING

I

AGGREGATE BASE COURSE MDOT 3.01 21AA GRAVEL, LIMESTONE
OR BLAST FURNACE SLAG, 100% CRUSHED.

IF 100% CRUSHED IS NOT AVAILABLE,22A MAY BE USED, BUT
INCREASED BASE THICKNESS BY 30% MIN.

e
NIV

N N

¥TOP 12”(MIN.) OF SUB GRADE TO BE

COMPACTED TO 95% MAXIMUM DENSITY
AFTER PROOF—COMPACTION OF SUB GRADE

ASPHALT PAVING DETAIL

N.T.S.

R ==

UNDISTURBE
VEGETATION

\ 6" ANCHOR TRENCH

y—yy
\| |
Al GEOTEXTIEFILTERFABRIC] .1\

24"

pry— \
EIl=
o il |

| T

Z
|
= -, -~

GEOTEXTILE FILTER FABRIC

FASTENED ON UPHILL SIDE,
/TOWARDS EARTH DISRUPTION

RIDGE OF COMPACTED EARTH
N UPHILL SIDE OF FILTER
FABRIC

MB" X 6" ANCHOR TRENCH

]

—

D

oppeT LV

SECTION A-A

g2 ki

I R e T

FABRIC TO BE WRAPPED
SILT FENCE A AROUND FENCE POST
SR
NEIRN
SR
SILT FENCE B

“A_A:Aj:::::::‘:‘ """" SILT FENCE JOINT

o SECTION B-B
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