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EXAMPLE #1

For projects less than one acre and no new connections to the City/County storm sewers
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Storm Water Notes:

1. No new connections to city storm sewer systems are proposed.

2. Proposed earth disturbance is SF (

acres).

3. U-M NPDES permit post-construction storm water management
requirements are not applicable since the proposed earth disturbance
is less than one acre.

Show chart of with change in impervious -see attached example
chart. Increase in impervious must be reviewed/approved by U-M
Campus Planning and project team may be directed to design
additional storm water management BMPs.

Provide a list of elective storm water BMP's to be installed and
guantify benefits, if feasible.

Include the language: "Construction and operation of the storm
water (infiltration/detention pond) or (BMP's on the plans) is/are in
compliance with the requirements of State and Federal water
pollution control laws."

GRADING & DRAINAGE LEGEND

ST™ STORM SEWER PIPING

AREA COMPARISON (TOTAL SITE)

WATER MAIN PIPING; SEE CU1.1
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——800——  MINOR CONTOUR LINE
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LAWN/LANDSCAPE
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313.983.3600
www.smithgroupjjr.com
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BEFORE YOU DIG
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SPOT ELEVATION

GRADE

GRADIN

G =GUTTER
ME = MEET EXISTING
T/C =TOP OF CURB

AINAGE ABBREVIATIONS

Replace chart with format matching example chart
below
Area Comparision (for earth disturbance)
Existing | Proposed
Type CN Area (sf) | Area (sf)
Gravel 85 3500 0
Bldg Roof/lPavement 98 3000 3500
Lawn/Landscaping 61 6500 8000
Pervious Pavement 79.5 0 1500
Total Disturbed area 13000 13000
Total Impervious 6500 3500
Composite CN 76 73

@ PROJECT MANAGEMENT - PUBLIC SERVICES - CITY OF ANN ARBOR
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i UNIVERSITY OF MICHIGAN o .
WILLIAM L. CLEMENTS LIBRARY INFRASTRUCTURE vert. 1= | ]
IMPROVEMENTS AND ADDITION
1 |CDFINAL REVIEW/CITY PLANREVIEW| 1013113 JBW JBW UM PROJECT NUMBER: P00001692 DRAWING NO. CG1.1
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paspence
Typewritten Text

paspence
Text Box
Show chart of with change in impervious -see attached example chart. Increase in impervious must be reviewed/approved by    U-M Campus Planning and project team may be directed to design additional storm water management BMPs. 

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Typewritten Text

paspence
Text Box
Provide a list of elective storm water BMP's to be installed and quantify benefits, if feasible.

paspence
Text Box
Include the language: "Construction and operation of the storm water (infiltration/detention pond) or (BMP's on the plans) is/are in compliance with the requirements of State and Federal water pollution control laws." 

sandersn
Callout
Replace chart with format matching example chart below

sandersn
Text Box
Storm Water Notes:
1.   No new connections to city storm sewer systems are proposed.
2.   Proposed earth disturbance is ____________SF (__________ acres).
3.   U-M NPDES permit post-construction storm water management requirements are not applicable since the proposed earth disturbance is less than one acre.


EXAMPLE #2

Greater than an acre, new connection to the City System u N ' v E R s ’ T Y o F M ’ c H ’ G A N

ATHLETIC DEPARTMENT OPERATIONS CENTER

PRELIMINARY SITE PLAN REVIEW UM AEC Proj No #: P0O0008399;

THE UNIVERSITY OF MICHIGAN
. . : . ATHLETICS DEPARTMENT
For City projects only - Title Sheet Listing type of City Review ANN ARBOR, Ml 48105

% SPALDING DEDECKER ASSOCIATES, INC.

SPALDING DEDECKER ASSOCIATES
905 SOUTH BOULEVARD EAST
ROCHESTER HILLS, MI 48307
P (248) 844 - 5400

cI1VviIL

T-1C COVER SHEET

Coo1C TOPO SURVEY

coozc DEMOLITION PLAN

cioic SITE PLAN

c102C UTILITY PLAN - RIGHT-OF-WAY

C103c PAVING PLAN - RIGHT-OF-WAY

C104C STORMWATER MANAGEMENT SUMMARY SHEET
C104AC STORMWATER MANAGEMENT PLAN

C104BC STORMWATER MANAGEMENT DETAILS

C10sC FIRE SAFETY SITE PLAN

UNIVERSITY of
MICHIGAN

UM Athletic Department
Operations Center

ANN ARBOR, MICHIGAN
48105

W O R K § COPE

MNEW OPERATIONS BUILDING
INCLUDES ADMINISTRATION OFFICES, LAUNDRY FACILITIES, ATHLETICS GENERAL STORAGE,
LOADING DOCK AND A MAINTENANCE SHOP FOR MINOR REPAIRS. THESE REPAIR FUNCTIONS
MILLWORK, WELDING, PAINTING AND SMALL EQUIPMENT. THE BUILDING IS APPROXIMATELY
18,500 SF OF SPACE. THE BUILDING IS STEEL FRAMED W/ INSULATED METAL PANEL AND
INSULATED MASONRY VENEER WALLS. INTERIOR FINISHES INCLUDE CMU, GYPSUM BOARD,
CEILINGS ARE EXPOSED METAL DECK PAINTED

@ rocsoe (50 US highweny () state bty 4 highvway st B one way sarest

Fuagivary

AN VICINITY PLAN

\‘1/ SCALE: NTS

THE UNIVERSITY OF
MICHIGAN

Architeciure, Engineering and Consiruction
Unwversity Architect's Office
326 E. Hoover Ave
Mail Stop E
ANM ARBOR, MICHIGAN 48109-1002

ARCHITECTURE
2248 € O0LK S TREET
BIRMINGHAM, MICHIGAN 48009
TELEPHOMNE: 248.646.56788
FACSIMILE 248 646 s812

Architect's Project No. - 131440

issue: date:
City Site Plan Review April 28, 2014

Prelim. City Site Plan Review March 19, 2014

Orwiir it

DO Review

r 2151 2013

Owner Review

tober 0t 2013

University of Michigan

submitted to: HFES NO  BFS NO

AEC constr mgmt no. PO000B399
building no

designed David B
drawn SB, AHS & GG
coordination checked John K.

checked R Sherman approved John K.
um dBSIgH manager

location UM Athletic Ops Center
keywards TITLE
project:

UM Athletic Department
Operations Center

sheet title:

PRELIMINARY CITY
SITE PLAN REVIEW

project number: sheet number:

UM AEC :
PO0008399 T-1 C
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20' BUFFER ADJACENT

T0 RETAINING WALL
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EARTH DISTURBANCE LIMITS

RAILROAD RIGHT-OF-WAY

EXISTING CONDITIONS

GRAPHIC SCALE

0 30 60 120

( IN FEET )
1 inch = 60 ft.

Adjust this graphic

to provide hatching

of surface based on
Imperviousness and
remove site

paving details

==

K
DISCHARGE TO CITY STORM SEWER=srseg
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P
/ TREATMENT CHAMBER FOR U-M SYSTEM “ ‘
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STORM SEWER EASEMENT-

OUTLET CONTROL STRUCTURE

] R VR /)
l ‘ TREATMENT UNIT- o/
/ T

20' BUFFER ADJACENT
T0 RETAINING WALL

87-40,%
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STORMWATER TREATMENT UNITS

TREATMENT WILL BE EITHER A CONTECH CDS UNIT OR AQUASWIRL

UNDERGROUND DETENTION SYSTEM

PER CITY REQUIREMENTS. BY AQUASHIELD (MODEL TO BE DETERMINED). UNITS ARE DESIGNED
T0 PROVIDE THE MIN. 80% REMOVAL OF TSS, AS WELL AS PROVIDE
RALLROAD RIGHT-OF-WAY FOR SEPARATION OF FLOATABLE & HAZARDOUS LIQUID.

PROPOSED CONDITIONS

U-M INFILTRATION BASIN FOR FIRST FLUSH

OUTLET CONTROL STANDPIPE

EARTH DISTURBANCE LIMITS

— ———— —

GRAPHIC SCALE

o 30 60 120

( IN FEET )
1 inch = 60 ft.

LEGEND

—_ % —— PIPE FLOW DIRECTION
TN\ = OVERLAND FLOW DIRECTION

BN NN W PROKCT LTS

- Storm water sheet.

- Show drainage patterns of proposed and existing conditions with
different hatching based on imperviousness. (See Campus Planning
level of detail provided on U-M property)

-Provide narrative summarizing storm water as noted below.

4 MORENRIM TREATRAENT WOLUME STANCLARD - T35 REMOVAL

A A4 CLBALITY TREATMIENT 15 CSIGAE D T REMOVE 0 FIR CENT OF THE TOTAL S SPENDRD SCRIDS {45 COM PARED O UNCONTROLLED
O 50 PERCENT ANMLLLL RON-ERCEEDIENCE STORMS.

[Storm water narrative

REFER TO SHEETS C104AC AND C104BC FOR
SYSTEM LAYOUT, DETAILS AND CALCULATIONS

THE UNIVERSITY OF
MICHIGAN

Architecture, Engineering and Construction
University Architect's Office
326 E. Hoover Ave.
Mail Stop E
ANN ARBOR, MICHIGAN 48109-1002

Architect's Project No. - 13144.0

Spalding DeDecker
Associates, Inc.

— =

—_N\_

Engineering Consultants
* Land Develop * Surveying
905 South Blvd. East
Rochester Hills, M1 48307
Phone: (248) 844-5400
Fax: (248) 844-5404
www.sda-eng.com
(800) 598-1600
SDA Project No. - NP13033

issue: date:
City Site Plan Review April 28, 2014
Prelim. City Site Plan Review April 25, 2014
Prelim. City Site Plan Review March 19, 2014

Owner Review - City Submitted February 19, 2014

DD Review December 20, 2013

SD Review November 27, 2013

Owner Review #2 November 7, 2013

Owner Review October 24, 2013

University of Michigan

submitted to: HFES NO  BFS: NO

AEC constr mgmt no. P00008399
building no.

designed T. Sovel
drawn J. Ensley
coordination checked T. Sovel
checked T. Sovel approved T. Sovel
um design manager

location UM Athletics Ops Center
keywords

project:

UM Athletics

Department Operations
Center

sheet title:

Storm Water
Management Plan
Summary Sheet

sheet number:

C104C

project number:

UM AEC :
P00008399
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Storm water narrative
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\ THE UNIVERSITY OF
MICHIGAN

Architecture, Engineering and Construction
University Architect's Office
326 E. Hoover Ave.
T Mail Stop E
_——_— ANN ARBOR, MICHIGAN 48109-1002

STATE ST.R.OW. LINE

—— STATE ST. R.O.W.|(33'WIDE) *
. J ARCHITECTURE
INSTALL 6" PERFORATED PIPE IN GRAVEL:
FRENCH AND CONNECT TO SITE STORM SEWER. 2215 COoOLE S TREET
BIRMINGHAM, MICHIGAN 48009
- v T .= TELEPHONE: 248 .646.5T7T65
i ‘ OPEN INFILTRATION BASIN @z ) FACSIMILE: 2486 .6406.5813
! BOTTOM £L. 836.50 37/ = — / / /
—8 Esd
PROPOSED ATHLETIC DEPARTMENT ‘ — . -
0POSED ATHLETC DEPARIIE ‘ ‘ | H - //ﬂr/ e /// Architect's Project No. - 13144.0
FF 843.75 o 5™ ~ T~
B o = .
11 LF~TRENCH DRAIN AL - T INFILTRATION BASIN
s J‘T \//// BW"// - VOLUME REQUIRED TO MEET U-M'S CONSTRUCTION PERMIT Spaldlng- DeDECker
%, 8 LF-6" STH — - = -~ REQUIREMENT IS 5,581 CUBIC FEET, TO MEET FIRST FLUSH ASSOCIateS, InC,
N [ == W INFILTRATION REQUIREMENTS.
——
= S — 5 W T L. 9025 o vt . gt 3 T sy~
= TO VOLUME CHART ON THIS SHEET. PER THE CALCULATIONS,
= = VOLUME PROVIDED = 9,633 CUBIC FEET.
[ DESIGN HIGH WATER ELEVATION = 840.25 — 4 \_
OVERFLOW STANDPIPE BOTTOM OF BASIN ELEVATION = 836.50
22 LF-12" STH 94 LF-12" STH EST. GROUNDWATER ELEVATION = 8335
T INFLRATION WLL OCCUR BELOW ELEVATION 837, WTH A
STORMWATER TREATMENT UNIT #1 SURFACE AREA OF 1,422 SQUARE FEET.
(MODEL TO BE DETERMINED)
/ Engineering Consultants
* Land Develop * Surveying

/ 905 South Blvd. East
Rochester Hills, M1 48307
/ Phone:  (248) 844-5400
/ Fax: (248) 844-5404
www.sda-eng.com

/ (800) 598-1600

CARD READER FOR GATE ENTRANCE

STORMWATER TREATHENT UNIT 42

SDA Project No. - NP13033
(MODEL TO BE DETERMINED)

# .
Ll s

== —

/

20' BUFFER ADJACENT \ stinauish elect .
Distinguish elective BMP's o
0 RETAINING WALL \ : o — -
N from NPDES required storm i (o) G
- " |water management. R
City Site Plan Review April 28, 2014
UN UNL TION _AREA P! ITY. MENTS Prelim. City Site Plan Review April 25, 2014
TOTAL 100-YEAR VOLUME REQUIRED = 21,038 CUBIC FEET. - d h - h Prelim. City Site Plan Review March 19, 2014
D e B o 4250 Provide sheet wit ;
STORAGE PROVIDED IN 66" DIA. ALUMINIZED CSP PIPE, WHICH t t PROPOSED DD Review December 20, 2013
PROMEE ST VA O 255 AL O storm water st
AP OCTTS leview November 27, 2013
— SR management plan. I
DISCHARGE ELEVATION = 832.50
(et s (2 Owner Review October 24, 2013

701" KEYWAY
(TrPICAL)

2-4° CONUTS FOR / TOTAL TRIBUTARY AREA - 2.0 ACRES - o
B o~ Include details for storm water

~ < _— RAILROAD RIGHT-OF-WAY management structures. o0n. covees et sec L) r;( ;-;w m L v s ol hi;“
/ O ﬂ / #4 012" EACH WAY 5 - R - —

(MN. 0.2 INZ/FT)

/ ° O / #6 © 8" EACH WAY 8 Aoa. .
// 2 '56 PROPOSED 548, GRATE COR-— USE R . 065 2/F) . I submitted to: HFES NO  BFS: NO
/ — g % e 2 MOE X I/4° THEK QUTER NG OPENINGS SIZE 3% AND MAX : AEC constr mgmt no. P00008399
Dt oNe eLots 10 e OUTER OPENNGS SZE 4 DESIGN 100-YEAR WATER T : —
/ RING SECURE TO STANDPIPE WITH OF STANDFIPE AT 640.25 LEVEL = 8385 SR building no. -
¢ GRAPHIC SCALE STORMWATER TREATMENT UNITS v-goLis @ 4 LocaTONS 0 PFHbibinmo0——m—m —3¢ | T T T T T T T FE = 07 T T . T e
/ / o 15 30 60 2- 15 HaEs © £ = —2 4 ¥E designed T. Sovel
[~ TREATMENT WILL BE EITHER A CONTECH CDS UNIT OR ELEVATION 834.92 ———_| B B
/ {rD s at o8 aniten, | Tl | crawn L Encley
e (N FEET ) 7S5 45 VELL AS PROVDE FOR SEPARATON OF FLOATARLE & ol e | =Yy PR kg 4 coordination checked T. Sovel
// _— 1 inch = 30 ft. ASTH A-760 TR0 72" 1. 4l checked T. Sovel approved T. Sovel
/ COMPACT ALL BACK FILL AROUND ELEVATION 832.50 : — 3 — Y -
STANDPIPE TO 95% MAX. DRY (FIRST FLUSH ELEV. & 4 © 12° EACH WAY- i um design manager
DENSITY PER ASTM D-1557. PER CITY CALCS) & (’MW 02 W) T N | i
& o ocation UM Athletics Ops Center
LEGEND < 127 DiscHareE PIPE k
LEEGENY eywords
— —— o w— PROPOSED WA TERMAIN @  PROPOSED SAN MANHOLE (SAN) INVERT = 833,90 18" STH FLOW OUT pl’OJeCt
—— b A S INFILTERATION BASIN VOLUME : |_weer = s3250 M A hleti
- 0 £x
T o W PROPOSED CATCH BASW (¢5) Contour Area Volume Total Storage Volume b @ oy X% ] U thletics
—_ = WATER 0. 1 :
P @ PRoposED MLET (W) 7 (SFT) [ (cF™) SoReace — e g Department Operations
PROPOSED GATE > PROPOSED END SECTION (ES) INVERT = 837.00 DETENTION CHAMBERS il WH /gg COEAEd Cen ter
® e & weL o) ® PROPOSED FELD CATOH 840.25 459085 111144 963279 ] ; st - :
@ PROPOSED TAPPING SLEEVE, BASIN (FCB) W/BEEHIVE COVER 840.00 430064 3758.92 8,521.35 ﬂw@fz @%UMY/ > 5 Y
VALVE & WELL (TSWW) Ok STNORPE (57) W/ R 839.00 3217.20 2737.39 4.762.43 18 6 12° £ACH WAY b ETATIERCAOr 3 Raves
STANDARD BTUMNOUS 838.00 225757 183967 2,025.05 o RISER EMBEDDED 2" MINMUM IN (n. 048 N2/F1) — | sheet title:
:] PAVEMENT Dy oosswo 837.00 142176 617.94 18538 (30% void CONGRETE BASE DURING CLRIG: SEAL BETWEEN PRECAST
(SEE DATA TABLE) . F ) * { void) CONCRETE BELOW CONTROL WALL 6" PRECAST CONCRETE Storm Water
l: HEAVY-DUTY BITUMINOUS STORM = SIRUCT. TVE 836.50 1050.00 o AND BASE WTH BUTYL. ROPE FLOW CONTROL WALL/WEIR
; = ;’;f“j’:m ST smi Ao (NOTE: VOLUME BETWEEN 836,50 AND 837.00 WILL BE FILLED WITH STONE) \ ] . SECTION AA Management Plan
i,, J BITUMINOUS PAVEMENT SANTARY \\ ’{
SIS NOTE: THE PRECAST REINFORCED
:] CONCRETE PAVEWENT STRUCTURE Volume Provided = 9,632.79 cft . agxﬁlg%“gggﬁ STS%T%ESSHALL BE i
[ ] connere soemue WATERAN smvcr " L Design water depth = 3.75(0 . Gast Sl g e SPECIFICATIONS. project number: sheet number:
777777 . NO. CONSTRUCTED ON
s ST TP DSTURGED S0t OUTLET CONTROL STRUCTURE #1 DETAIL UM AEC
MILL PAVEMENT
B PO000E299
STANDPIPE DETAIL i C104AC
NOT TO SCALE



paspence
Text Box
Include details for storm water management structures.

paspence
Text Box
Distinguish elective BMP's from NPDES required storm water management. 


Detention Basin Design

(W nshienaw County Wator Rsources Commessionar)

Total Ason Tnbutery (A,) = 200
A

e i1 (173 105
Lawms 043 o35 a1
Faan Fosct 048 095 aa
B 200 215 160
Overalworgrind Clactr | 1 W60
Ervor Standed Alwabio Dischorge (7, clwiacral |

Gvarall ol coaticnt (C) I & ]

| Overall sto acrage contibuting o the basn (A). | | [z Jae

Menuan aftaale oulfion, D (g * AL L

100-Year Flood Volume Required
Q o L

0. 010 CFS/{acm imponiousnoss)
"Stceage tme caculstion 1
T= 25+ sqt103125 1 0,) {100 yoar sioem)
T= w0 e |

M miam vohime of SHFBgD PAF BC 1 IMParvioes s

V, = (V8,500 (T)/ (T + 25)) - 4XQ, NT) {100 yoar siorm)
Wy * 131488 ORIt imponiousniss)

Total voluma of siomge rquend ko tho entim sto

V¥ = [V, Nsta acroagajrenof coaftciont)
V= 0 e

Bankfull Flood Volume
The baskill storn = defived as the 24 haur, 1.5y ear slom awnt
Vi = (R25WITIIH43, 500s211 ) AC

V= 13088 of

First Flush Volume
The frst fush stom is defned as the first 05° of ten ower (he entse watorshed
Vie ® (0 5NITIZNAD 50021 o) AC

V= 2804 ot

5 Provided for 1

To moed the UM requiraments, 2633 |eutae foot of sicenge s prowded in tho infilration system
for tha first Sush stotm, compuled bor the 2-yoar. 24 hour stom ewont Thanedore, totdl

Stedngs requred i the Cly detentson systoms 210380633«
Siange & prowded in 67 demoter alemnged CSP, which mowde 73 745 CFT per LFT of ppe.

Bankfull flood:

The bankdull Sood must bo dotanod 3648 hors, discharge will bo Hrough holes in the
restncior manhok, in ihe wor wall, o the frst Sush devalion. Sisce frst Bsh & handked n the
UM retantion system, set frst fush slevaticn af tha qusiel olation of tha systam

W= ERW

Py = 3 (odov. o - tlo ) = 20 (BM02402 5
Dy = 161 t

To targel & delenticn 1me of 36 hours, compuia the fow mie, O 1o dschigs he
bank full fiocd wkima

T=Vu/Q sobwfor O = VDI whare V= 34X andl= Ed b
| {ncta - valume raferences ¢y mquiremen less UM wheni)
. 1435 . 0542 e o oo s
£
Now compule oifice sirieg 1o e Nev 0027 CFS

Q= 062" A * 5T "0y | 50 or AR

A= nopa SFT = T squars mches
Satwag for radus gs 0438 inches, o | GBS nch dismetor hole
10 be sel ol the frst Sush dev, or outiel slov. of the system = 02 50
Sncethe LE T @a hale & not 8 standard denonsion, use 0875 {T8) mch
This gives an actual soa of 00043 squarm foat 50 the caiculations talow will use his o
1 flood:
Qu= 030 cfs (using 015 cilncin)

Q, i 8 poak o manmum fow  Calculsi the maximum Sow passng thiaugh e
bankhul ofic e, usang the talel haad, and subtic! fom Q, fo determne the addional
onfics Si20 10 relasa the 100.y a6 Siomm valume:

Qur = 062 * A * 501 (25 e ™) ™ = an
Ay = 00042
Qu = 005 ot
Qum =0, -0n (thes =5 tha additionsl Sow mquired 10 achiew tha 0 3 ol mm outbow)
Om=| 025 o
Camgeta crca woo af the ask Ll plavalion 10 afiain ha addl [P
.ﬂ,W:Quliﬂ&?‘lml?'g'ﬂ.uh ‘whore hy = 358 foot #om 100y oat
wlnr bl
A ® 008 sf 1o bk 840 bl

A L5 dematr orlcn has an aa of 00123 81

#= A g | 0008 pon orfic0

Theestoes, | 1140523755 | 480 |LFT of 657 dmat pips
8= 215
PFafar 1o colcutations balow for s80age ekvations of irst Rush and bank il vlumas.
Therefor, use 2 - 1.5° damoter hobes f sy el
Storage Elevations _
Calculation of Detention Volume Discharge Time
First Flush

[P calculations abaw, 2,004 cutwc fost 5 ragueed for first fush volume
Per UM first fush recgaremints, 5,581 cubic el of S10r0e i 6Gured, nd we 16 prowdng BE3 ¢ b Ieet
| Theroforn, frst Sush volume requirements. are met n the infilration system

Bambial,
Bankfdl volumo can b seduced by first fush volume in UM system = 13068 - GEX 3435 CFT
Bank ful Rood wkame= 34% B &
[The wolime prisided ol 23 above inven is ] [GFTFT  {appox )
CFULFT of pipa. Thatmlom, for o lengih of @ LFT
The total volume pronded = | a5 oFT
it of the system = B3300
Bama Flood Elevtion = (1]
IO year |
The woluma v the $00-yoar siom is provided at X = 83850
i fop of the system | | Aappro. BEA5 )

‘Qutlet Control Structure

First flush of runoft:

Cay of AA standards requre thal the frst fush wlume be able fo mfiltrale. From U-M calcsistions abowe, we a0
imfitrating o volumeo of G533 ch, tr in ecess of the City roguromont. This valuma is bang nfitrated in the
rtontion/infitsation 5yslem al the souts end of the sde

Agcoedng 1o the inifralion tesling, an iniiiraton raio of 1.4 Inches per hour fs approprate ot (o wesl and soulh
aroas of the site n the vcinty of borings B1, B2, and B4, We can use Darcy's Law to estimate the nfitation time
for this wisma of water

Darcy's Low, ¥ = AkT

whora: |V = Voumo of waber, CFT
A 5 Aroa of infftmtion, SFT = | 1432 squmoledt " see nole below
& = initnfion raf, in_pet hr = 14 nihou = 012 Wihaur
T = tma, howrs
** - lookprint of infitralion rea af boffom of barsia = 1400 SFT

Salwng br Time, Darcy's L bac omas
T = VitA%) |

Theeofors, for the voleme of | 2904 Cutec foot calculatod abowe, the tmo wil ba
- | o |
A0 18
T= | ) |mours

Idoal indilraton is anylhng less thas 24 hours

First, calculat dschangn time fom 300-yoar HWL (838 %) 10 bank full plovation (834 527
theoug the heokes o1 1% benkull shetion

= 3 {ofov. un - 00V, ) olov e = B350
= 230 ] e B2
0 = 062° A ° st (20" Ny}
A 00264
O = 020 cfs [dschaige oo Mrough holes of benk L e

Next, cafculat dischare Rough tha Bokes ol the discharge sleation (332 5) betwaen ha
100y bl (838 5) and bank Ll vl (B4 2}
Avwrngn wale kel = BT Awirage ead = B37 31 - 622 8= 481

O =082* A * 591 (7" sy}

| A= 0002
O =| a0s s [dschaige mie Beough dischages hok o 832.5)
Total dec harge mite betwoen alevition 838 5 and 834 @ « 025 oS
in the deleniion system, the volame sired between B30 5 and 04 U2 over 430 LFT is _ Bam
The tme 1o dsin 5186 CFT ot ambe of 0 25 CFS » 8 SEC» LA

Nt calculstn discharge mi bom bank il slov [(B34.92) 1o dischange livel (832 5) thiough discharges hole

Py * T3 (A o - SOV pnnarge | olov = LE ok

| 161 L BV pprran = BIZI0

Qe =002 " A sariurge * 531 [0 Ny

A 00042
Ows = 003 ofs

In e dedention system, the volame stoned befween 534 62 and X2 5 ol 450 LFT s e

[The rma to denin 32¥0 CF T ot 8 mie of 003 CFS = | inIm  SEcs nr

Total trme 10 dran the detention system = §.13 « 3386 = 28 Houars

oFT

HRS

CFT.

HRS

[URIVERSITY OF MICHIGAN
OSEH REQUIREMENTS FOR STORMWATER MANAGEMENT

frunoft

1.1 Minimum Treatmant Volume Standard

The minimin oalrent woluma slandard shal be based on the 50 paecen! annesl nan-ext eadance
fstom, which is cictabed in the MOEG 2000 momo.

[ Joctes

The &% Amasl No Excesdence Stom ke (he ses P =

Totsl Desturind Asoa. A + [ 200 ncres
Lisim v Sl Storm Hydhology Method 10 compul @ wolimetne nasoll coficmnt (Rv) bised on (e 3pocfic
chanschenstics of the erdcus avd mpersoss sultaces of i cranage catchmant

A facin) R | AR
046 CEIN [0
111 0e7 108
043 (1) 0%
|5 200 Tk
Worghed Volumetne Funoll Coficnt, Ry (5]

‘Wator Qualty Volume, WOV = Px Rve A

WOV = D0 mches x 075 x 2 actos x 1/12n x 43, S00s8/acre
waov = &0 cft

(Minimum Treatment Volume)

‘Bolve for the curv number, CNL
N = 1000710 « 5P + 100-1040F + 1.260P)9)
Whoe G=PrRv=08x075= 068 wches

CN = 1000710 « S0 0) « 100068 - 10006812 « 1250 6850 8)v2)
N 8

Balve for the Peak Discharge, Op

Gian (% CN calculated abow, 1a <[ D0AT__|in (TRS5, Tabla 4.1)
T s & egeal to =

000313 '5q mi
Appeopriato minkel dstitstion typa [ Type
WP= 008

Gaven th laP and Te of 15 minutes, Unfl Peak
Drchago, @ = T camiin (TR-54, Exbtit 44)
Gp=queAxd
Qp =750 x 0.00313x 0.68 = 16 chs

1.2 Minimum Treatment Volume Standard - TS5 Removal

The LM requeamant & il o minmam of 60 poecon removil of lolel susponded sols.
s5) A, i noquined for post This wil be

g th Iroatrment uss, one of ihe scul inffirstion
ama, and cna ot 1he naorh side of tha 5ite pior 10 dschage o tha Cey stom system. The
units will b asther @ COS und by Stombech, o an AguaSwil unk by AgquaShiekd (model o b
determinad)  Both usts prowde the required B0% TSS ramowsl, as well e providing
sepamion of Soalabies and hazardous lguids (of, gas, eic.)

2.0 - 2.2 Channe| Protection Criteria, Rainfall Data, and Methods for estimating pre-and post development

Tha channal protociion crboria must maiiain posi-developm ont site nmoll voluma and poak
fw b ot o bokw i sting bveds for Al stonms up 0 tha 2year, M-hour event. “Existing
ferests” momns (5 funafl volima and penk fow rate bt the last kand wse (o ta the planned
ire sl cpment of redenatcomaant

Th ranfiall dais for ¢alc ulabng ranoll volume and peak fow o shall bo ihe Rueniad Frequancy Atiss of the
Acpaent

The second sep i pul , Te bt This is

methods ndicatod in Chaptor 3 Th misting dminago on tho sia is fom south 1o norh, vis shoot fow. Por
TR-55, time ol cancestalion for sheal Bow should only be computed avel @ maximum lengih of 300, se
which the surtace runall should be frested a5 shallow, conc ontraled flow  The competation for Tc wsing the two
zones foiicus.

T for sheet fiow = 0.007(LYI8 1 {[P210.5 * °0.4), wheee n = Manning's coeffciant of raaghness, L = lengih |
of travwsl, P = 2 your, 24 hous neniall (nchas), and s = siops of the lnd

Te for shaflow, concmimbed fow = LI{3A007V), where L = bengih of travel, and V is determined from Figare 31 |
i TR-5& based on the siope of the land and fypo of surtace.

Time of Conc eairation, Tc, i Exsting Conditions

Change i Elmvaion Wmnng Tcromenial
Type of Flow Length (1) ) Slopa (R} “n"  [Melacity fips)|  Tc fhis)
Sheat Fiow 30 0 G003 | 0M WA | 140
 Shasiow Flow E - 18 | 0os0 | e | 16 | 008
ToisiTe| 148

The third siep & 10 COmpue (0 Dok Qs WA wiing T Grapte ol Posk Dschirge Mamod, descrtad o
Chaplr & of TR55

The peak dscharge. Op « Qu x Am x O x Fp, wheea
Gp = poak dicharge, CF5
Qu = unit pask dBchinge, camiin | | |
Am = dainage area, mr2 = 0003125 squate males |
= rumofl, o, a4 comgetod above
Fp = pond adustmant facior (NCA S this project]

Qu, il peak dischaepe, is based on tha vaiues of o, P, mnd tho N |
Using Tablo 4-1 in TR-55, the niliel abstraction, Ia, lra CN of 7415 | 0.703 | inchas.
Tho 24-bous rantad for tho 2-year event s 23 mchas
Therefors, la/P s computed a5 (Ll

Now wizing the wiue of 1P md the Tc computed above, we shizo the graph in Exhibd 411 10 doformne
G for 1o Typo i rintall disinkution. Tho gragh indcales avalveof | 730 |csmin |

Therefore, Op for exising conditions = 034 CF3

FLOW CALCUL PROP

I ackiition 1o miting the wilema of uncf 1o tho pro-dowlopment 2 yoar, M-hour siom.
for post dsonot excoed nambors

Hasnd on tho Fiow Calcuistion tor Existing Dechaigs sbow, tha sxisting dechsge fom
1he sia 15 0 348 OFS T T
Par Gy of Ann Acbor mquirsments, the cischage fom (5o sy siem wil bo restricied to 015 CFSiacr

up ta the 100-yoar stoem. Tho tofal inbutary amea & 7 acros, and tharion our max dschargo snder

“esign conditions ts 030 CFS, which is less than tha 044 CFS anisting dschage | |
M ahould be noled fal the decharge mis from the sysiem for the 2yee:, 34 haat sioem wil be complolely
‘slemnatied, SnCE 1he GSchasgn fof (o 2 year, 24-Nous S1om wil naw nAlmie.

$ SYSTEM PER LM

o e tho U s proposed thicegh o o th ste.
Tha nfilration zono s proposed ot B south end of tho sto, wham infilration basod on tosting is ol its
highest leved of 0.4 Inches per hout SME secommands an inditration fale of 1.4 inches per hour ol the west
and of the site, h o mil @ Signific and factor of safoly for chogging of the soés.

‘W propose an open infilalicn basn of the south end of the sta. The design prondes & surkice sen
Al the 837 conbout of 1,422 squasi feel kr the infilralion 2one |
Durcy's Low wil bo used to calculate the tima noood to felly mfitrate the ¢hmnel protaction
woume
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062 (NOAA - Hul & Angol). Darcy's Low, V = AKT issue: date:
whore W = Volume of water, CFT = 5.5, CFT
The mathods used foe ape nunc shil Slow imibes eesiAlions &5 A= Avon of iniirion, SFT = 1422 squain el |
MOEGS Duschargos from Small Lingaged , dung 2008 & = infiiration rMa, Inches par four = 14 mhour= | 012 Wihour
T = time, hours.
Asoa (st} Ao (ncres) [ . = | |
DstwbedAmaciSin 2 Soting for Tims, Darcy s Liw becomes 1 | 1
Esiimiid Wlarshod Area 8 o0 of sto)| BTG | ] T= ijAw) 1
Exntng Impendows. Aren m Wit hed | [} City Site Plan Review April 28, 2014
Existing Gravel Avea 113 Tharefors, fof he iume of 5,581 citbic Rl cakcutod abovs, tho (ima will ba
Proposed Imperaces Ares in Witorshed | 6708 154 | ! Prelim. City Site Plan Review April 25, 2014
ch i Aton in Wikorshed 7082 154 = 5441
e I At o Watorshe T 1] Prelim. ity Site Plan Review March 19, 2014
El“h Condtons .
"WE&E&"P&E? i — 1= w3y e Owner Review - City Submitted February 19, 2014
Sof Groap | [vanmgoAten  Lana Uisa Soil Group RCM  Partisl RCN
. = T Ty = T ifiiration misi inffin betwoon 24 an 40 hours, 50 (ks 1 accoptatin DD Review December 20, 2013
LS -] = LIf S SD Review November 27, 2013
Sum T4
Pt Cmbas Owner Review #2 November 7, 2013
Hyacloge | Parcent of Tolal Percent af
Sod Geoup | Cennago Land Us Sol Growp REN _ Porliol RCH Owner Review October 24, 2013
B 100 Lown Atma n [ o
imperanus At " ) T5 48
Sem @

Calculmbo Surtece Runa® (SRO)

'SRO = [P0 25)2] (P+0AS)
whara 2 = 2 Yo, 24 how rantell (nhos) 220 imchas for Ann Atbor
ond § = Polontal Maximum Roteston ater Runol Begns, ncbe

5 = (1000FHCN] - 10
Thoeiie, computing S for bolh auising and proposed condifions:

s mches
(1] Inches

5

Now CaCulate SRO be bOCh @ 150 (0 PRoposed ¢ ORIRIns.

SRl = (X inches
SROp « 128 nchas
FRunall Increasa « [ X inchos

The demnage aiea of the 5o ts 87,120 squaie foel. Tha sequitd reintion viumas is
basad on tho incrasse in runofl Yom axisting 10 oposod condlion. For Ehess sAns,

thal witn | 0.77 mches. Thersons, fhe miention vium s
Velume = Ax
F
Volume = 6681 cubic feet

Steange volumo 10 Mol U-h TBqUIBMENts 1 pOWIRD i 11 0)6N 1806 K IRIBEON DR 81 (o Soulh end
o ihe who  Volema 5 provwded betwosn the boflom slevation of 83640 and the slorage clowation of 840 2%
Total vohame proed = 8,63 cubsc fool {iefor o voheme chin on the dlans)

FLOW CALCULATION FOR EXISTING DI SCMARGE

TR procodures wil be stiized 1o astimabe tha dscharge Fom Bha oxisting s Utikzng te kow chirt m
Figure 1.1, 1 can ba detormined that tho Grphical Poak Dischage Method soud bo usod

The first step i5 10 competn ihe walarshed nol, “0F, por Chaplir 2 @ TR-55

Tho SC5 nanoff cure sumbar method 1 wsed 10 compuba e nolf as iolows

Q= [P0 2572 | (PO 85) whars £ = ranof jnj, P = rinkali (in), and = potentisl mux raiention
et runcll begins. S bs compuled e
S = (1000°CN)10 = 35 whas
P fof the 2 yenr, 24 hoot storm = 2.4 inches for Ann Asor
Therston, O s equal 1o oam nehars

Provide calculation sheet.
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