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UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
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THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.
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Front yard arterial setback is a minimum of 15 ft. and a maximum of 25 ft. with an optional 70 ft. per Section 138-8.604. The Planning Commission can modify required setbacks.
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DETENTION CALCULATIONS:
CITY OF ROCHESTER HILLS REQUIRES 25-YEAR DETENTION BE PROVIDED FOR ALL
TRIBUTARY AREAS. INFILTRATION CANNOT BE PROVIDED DUE TO THIS BEING A
CONTAMINATED BROWNFIELD SITE.

TRIBUTARY AREA = 2.23 ACRES

AVERAGE RUNOFF COEFFICIENT 'C' = 0.88
((1.95AC * 0.95) + (0.28*0.35))/2.23 = 0.88
C (ROOF/PVMT) = 0.95; C(GRASS) = 0.35

ALLOWABLE DISCHARGE = 2.23 x 0.20 CFS/ACRE = 0.446 CFS

BANKFULL STORAGE (CHANNEL PROTECTION VOLUME)

CHANNEL PROTECTION VOLUME (Cpv) = 6788 x AREA x C
= 6788 x 2.23 x 0.88
= 13,321 CF

VOLUME PROVIDED AT 835.21 = 13,321 C.F.
VOLUME WILL RELEASED GRADUALLY OVER A 24-48 HOUR PERIOD.

25-YR DETENTION REQUIREMENT (OAKLAND COUNTY FORMULA)

Qo = ALLOWABLE DISCHARGE/ACRE IMPERVIOUS
= 0.446 CFS/(2.23 ACRES x 0.88) = 0.227 CFS/ACRE IMPERVIOUS

O.C.W.R.C. ORIFICE OUTLET FORMULA FOR STORAGE TIME FOR A 25-YEAR STORM:

T25 = -25 + (8062.5/0.227)^0.5 = 163.46 MINUTES

VS25 = 12900T - 40 Qo T   = (12900 x 163.46) - 40x0.227x163.46
      T+25 188.46

= 9,705 CF/ACREA

VT25 = VS25 x AREA x 'C'
= 9,705 x 2.23 x 0.88 = 19,045 C.F. REQUIRED.

DETENTION PROVIDED:

DETENTION IS PROPOSED TO BE PROVIDED IN 72" DIAMETER PIPES.

674' OF 72" PIPE PROPOSED (28.27 CF/LF) = 19,054 C.F. PROVIDED

OUTLET CONTROL INVERT = 830.33
LOWEST DETENTION PIPE INVERT = 831.00
HIGHEST DETENTION PIPE INVERT = 831.26
MAXIMUM STORAGE ELEVATION = 837.26

25-YEAR VOLUME PROVIDED AT ELEVATION = 837.24 (5.98' DEEP)

OUTLET RESTRICTION SIZING:

TOTAL DRAINAGE AREA FOR NORTH BASIN = 2.23 ACRES
AVERAGE RUNOFF COEFFICIENT 'C' = 0.88
ALLOWABLE OUTLET FLOW (0.20 CFS PER ACRE) = 0.446 CFS

25-YEAR STORAGE VOLUME = 19,045 CF
25-YEAR STORAGE ELEVATION = 837.24

CHANNEL PROTECTION VOLUME = 13,321 CF
CHANNEL PROTECTION ELEVATION = 835.21
--------------------------------------------------------------------------------------------------------------------------------------------
EXTENDED WATER QUALITY RELEASE:

PER CITY REQUIREMENTS, THE CHANNEL PROTECTION VOLUME SHOULD BE DISCHARGED
OVER 24 TO 48 HOURS. WHEN SIZING THE OUTLET RESTRICTION, THE AVERAGE FLOW RATE
SHOULD ASSUME THE SYSTEM HAS HALF THE Cpv VOLUME STORED (6661 CF) .

AVERAGE DISCHARGE RATE = 13,321 CF / 36 HOURS = 0.103 C.F.S.
STORAGE ELEVATION OF HALF Cpv VOLUME (6661 CF) = 833.54
OUTLET RESTRICTION INVERT = 830.33
HEAD OVER ORIFICE RESTRICTIONS (833.54 - 830.33) = 3.21 FEET

ORIFICE FLOW EQUATION, FLOW Q = 0.62 x A x (2g x HEAD OVER ORIFICE)^0.5
WHERE FLOW Q = 0.103 CFS
WHERE HEAD H = 3.21 FEET
SOLVING FOR AREA OF ORIFICE 'A' = 0.01155 SQ.FT. (1.664 SQ.IN)
THEREFORE PROVIDE, ONE (1) 1.5" DIA. HOLE (0.01227 SQ.FT.) AT 830.33
A 1.5" DIA. ORIFICE WOULD DE-WATER THE DETENTION SYSTEM IN ±33.8 HOURS (>24 HRS)
-------------------------------------------------------------------------------------------------------------------------------------------
PEAK FLOW RESTRICTION:

DISCHARGE FROM THE SYSTEM CAN NOT EXCEED 0.446 CFS. CALCULATIONS BELOW VERIFY
THIS CONDITION IS MET WHEN SYSTEM IS STORING  AT THE MAXIMUM ELEVATION OF 837.24:

CHANNEL PROTECTION RESTRICTION, 1.5" HOLE AT 830.33
ORIFICE FLOW EQUATION, FLOW Q = 0.62 x A x (2g x HEAD OVER ORIFICE)^0.5
WHERE FLOW A = 0.01227 SQ.FT.
WHERE HEAD H = 6.91 FEET
Qcpv = 0.160 CFS

THEREFORE, A SECOND ORIFICE IS REQUIRED TO DISCHARGE THE REMAINDER OF THE
ALLOWABLE OUTFLOW (0.446-0.160) 0.286 CFS. THIS SECOND ORIFICE WILL BE INSTALLED AT
THE CHANNEL PROTECTION VOLUME STORAGE ELEVATION OF 835.21

ORIFICE FLOW EQUATION, FLOW Q = 0.62 x A x (2g x HEAD OVER ORIFICE)^0.5
WHERE FLOW Q = 0.286 CFS (MAX.)
WHERE HEAD H = (837.24-835.21) = 2.03 FEET
SOLVING FOR AREA OF ORIFICE 'A' = 0.0403 SQ.FT. (5.810 SQ.IN)
THEREFORE PROVIDE, ONE (1) 2.7" DIA. HOLE (0.0398 SQ.FT.) AT 835.21

USING ABOVE ORIFICE EQUATION AND USING THE HEAD 'H' AND AREA 'A' VALUES PROVIDED
FOR BOTH SETS OF RESTRICTIONS, GIVES THE MAXIMUM FLOW FROM EACH SET OF ORIFICES:

MAX. OUTLET FLOW FROM Cpv RESTRICTION = 0.160 CFS
MAX. OUTLET FLOW FROM 25-YEAR RESTRICTION = 0.282 CFS
COMBINED MAXIMUM OUTLET FLOW (0.160 + 0.282) = 0.442 CFS (LESS THAN 0.446 ALLOWABLE)

**REFER TO OUTLET CONTROL DETAIL ON SHEET C-9.3 FOR ADDITIONAL DETAILS**

Jason Boughton
Engineering Department
The detention pond and/or the storm sewer outlet will need to be revised to provide a positive slope for the entire system. Currently the outlet of the proposed storm sewer is at 830.00 but the end section 200 feet to the east is at 831.60. Revisions will need to occur at the construction plan phase. See attached Rainier Avenue Drain for a possible storm sewer outlet.
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Add note: Irrigation overspray shall not broadcast onto the City pathway.



CITY FILE #21-007 SECTION #14

REVISIONS

CAUTION!!
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND
UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.
THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.

6/16/21CITY COMMENTS

PROJECT TITLE

CLIENT

RETAIL
REDEVELOPMENT
N.E.C. ROCHESTER ROAD & AVON ROAD
CITY OF ROCHESTER HILLS, OAKLAND COUNTY, MI

ROCHESTER AVON
PARTNERS, LLC
251 EAST MERRILL STREET, SUITE #205
BIRMINGHAM, MICHIGAN, 48009

ORIGINAL ISSUE DATE:
MAY 10, 2021

DRAWING TITLE

DRAWING NUMBER:

PEA JOB NO.

DN.

P.M. RLS

DES.

2019-007

www.peagroup.com
t: 844.813.2949

NOT  FOR  CONSTRUCTION

7/21/21CITY COMMENTS

LANDSCAPE
DETAILS

L-1.1

JE

JE



CITY FILE #21-007 SECTION #14

REVISIONS

CAUTION!!
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND
UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.
THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.

NORTH

6/16/21

0 10 20 40

SCALE: 1" = 20'

CITY COMMENTS

PROJECT TITLE

CLIENT

RETAIL
REDEVELOPMENT
N.E.C. ROCHESTER ROAD & AVON ROAD
CITY OF ROCHESTER HILLS, OAKLAND COUNTY, MI

ROCHESTER AVON
PARTNERS, LLC
251 EAST MERRILL STREET, SUITE #205
BIRMINGHAM, MICHIGAN, 48009

ORIGINAL ISSUE DATE:
MAY 10, 2021

DRAWING TITLE

DRAWING NUMBER:

PEA JOB NO.

DN.

P.M. RLS

DES.

2019-007

www.peagroup.com
t: 844.813.2949

NOT  FOR  CONSTRUCTION

7/21/21CITY COMMENTS

TREE
PRESERVATION

PLAN

T-1.0

JE

JE

KEY

= EXISTING TREES TO REMAIN
WITH TREE PROTECTION 
FENCING

= EXISTING TREES TO BE REMOVED

IMPORTANT:
ALL TREES ON ADJACENT PROPERTIES MUST BE PROTECTED.  THE TREE PROTECTIVE FENCING MAY BE PLACED ALONG THE ACTUAL PROPERTY LINE IF THE BRANCHES OF THE TREES ON THE ADJACENT
PROPERTIES DO NOT OVERHANG ONTO THE SITE BEING DEVELOPED.  IF THE BRANCHES OVERHANG ONTO THE AREA OF THE SITE BEING DEVELOPED, THE TREE PROTECTIVE FENCING MUST BE PLACED
AT THE ACTUAL DRIP LINE OF THESE TREES.  IT SHOULD ALSO BE NOTED THAT THE SILT FENCING MUST BE PLACED ON THE DEVELOPMENT SIDE OF THE TREE PROTECTIVE FENCING.  THE SILT FENCING
MAY NOT BE PLACED BETWEEN THE TREE BEING PRESERVED AND THE TREE PROTECTIVE FENCING.  IF ANY REGULATED TREES ARE MANAGED ON THE ADJACENT PROPERTIES, THE DAMAGED TREES
WILL BE EITHER REPLACED ON THE OWNER'S PROPERTY ON AN INCH FOR INCH BASIS OR A FINE IN THE SUM OF $122.00 PER CALIPER INCH WILL BE ISSUED AGAINST THE DEVELOPMENT.  THIS FINE
WILL BE DUE PRIOR TO BUILDING PERMITS BEING ISSUED.  IF YOU HAVE ANY QUESTIONS OR NEED ADDITIONAL INFORMATION, CALL THE CITY'S PLANNING DEPARTMENT AT 248-656-4660.

TREE PROTECTION NOTES:
· The tree protection fencing (TPF) shall be erected per the plans approved by the City of Rochester Hills Planning Department.  The TPF must be in place and be inspected by the City of Rochester

Hills' Planning Staff prior to the start of any earthwork or construction operations.  It is the developer's responsibility to contact the City Planning Department at 248-656-4660 to schedule a TPF
inspection.  The TPF shall remain in place throughout the entire construction process or until the City authorizes the removal or issues a final Certificate of Occupancy, whichever occurs first.

· Upon completion of grading and the installation of the infrastructure, a second inspection of the TPF and the trees designated for preservation is required by the City of Rochester Hills' Forester prior
to the start of any additional construction.  It is the developer's responsibility to contact the City Planning Department at 248-656-4660 to schedule this TPF inspection.

· A final inspection by the City of Rochester Hills Planning Staff is required at the end of the warranty and maintenance period.  The Landscape Maintenance Bond will not be released until this
inspection is complete and all related issues are resolved.  It is the developer's responsibility to contact the City Planning Department at 248-656-4660 to schedule this inspection.

· The Tree Conservation Ordinance prohibits any construction or development activities within the drip line of any regulated trees not approved for removal, including, but not limited to, land clearing,
grubbing, trenching, grading or filling; no person shall place any solvents, building material, construction equipment, soil deposits or harmful materials within the drip line limit of trees designated
for preservation.

· Proposed grades are to match the existing elevations outside the limits of the TPF.  No grading either cut or fill is permitted within the drip line of any tree designated for preservation.

· During the construction process no person shall attach any device or wire/cable/card/rope to an existing tree designated to be preserved.

· All utility service requests must include notification to the installer that protected trees must be avoided.  All trenching shall occur outside the TPF.

· Swales shall be routed to avoid the area within the drip line of the only tree designated for preservation.  Swales shall be constructed so as to not direct any additional flow into the drip line of a tree
designated for preservation.

· If tree protection cannot be maintained for a tree throughout entire period required, the replacement of that tree will be required on an inch for inch basis prior to the issuance of any Certificate of
Occupancy.

· Regulated trees located off-site on adjacent properties that may be affected by construction operations must be protected defined herein.

· The TPF shall consist of four-foot high orange snow fencing to be installed around the drip line of all trees designated to be saved.  This fencing shall be supported by six-foot metal T-bar posts
five-feet on center and driven a minimum of 24" into the ground.  The PTF fencing shall remain upright and securely in place for the required time as specified above.

· Prior the release of the Performance Bond, the City of Rochester Hills Forestry Division needs to inspect all trees existing or planted, to identify any that pose a hazard to the safe use of the public
right-of-way.  Forestry may require the developer to remove and possibly replace any such trees.

EXISTING TREE LIST:
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METAL
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BRICK GLASS CURTAIN
WALL

POSSIBLE SIGN
LOCATION (TYP.)

POSSIBLE SIGN
LOCATION (TYP.)

POSSIBLE SIGN
LOCATION (TYP.) POSSIBLE SIGN

LOCATION (TYP.)

POSSIBLE SIGN
LOCATION (TYP.)

- ALUMINUM WALL PANEL : ALUCABOND COLOR: 'CHAMPAGNE METALLIC'

- BRICK : ALUCABOND COLOR: BRICK TECH ENDICOTT
COLOR: 'MANGANESE IRON SPOT'

- STONE : CULTURED STONE COUNTRY LEDGESTONE
COLOR: 'ASHFALL'
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SIGN AREA: 67 S.F.

SIGN AREA: 50 S.F.

THRU WALL MASONRY
UNIT (C-BRICK) BASE
TO MATCH BUILDINGS

PAINTED ALUM. SIGN
PANELS W/ROUTED
BACK LIT LETTERS
(TYP.)

PAINTED ALUM.
END PANEL

THRU WALL MASONRY
UNIT (C-BRICK) BASE
TO MATCH BUILDINGS

PAINTED ALUM. SIGN
PANELS W/ROUTED
BACK LIT LETTERS
(TYP.)

PAINTED ALUM.
END PANEL

OVERALL BUILDING MATERIAL PERCENTAGES :
(FIRST FLOOR TRANSPARENCY: 45%)
BRICK: 21.7%

GLASS: 27.5%

METAL PANELS: 34.6%

STONE VENEER: 12%

OTHER: 4.2%

WEST ELEVATION
MATERIAL PERCENTAGES :
(FIRST FLOOR TRANSPARENCY: 85%)

BRICK: 26.5%

GLASS: 42.8%

METAL PANELS: 28%

STONE VENEER: 2%

OTHER: 0.7%

NORTH ELEVATION
MATERIAL PERCENTAGES :
(FIRST FLOOR TRANSPARENCY: 21.8%)

BRICK: 15.6%

GLASS: 23%

METAL PANELS: 39.8%

STONE VENEER: 17.2%

OTHER: 4.4%

EAST ELEVATION
MATERIAL PERCENTAGES :
(FIRST FLOOR TRANSPARENCY: 9%)

BRICK: 11.5%

GLASS: 16.6%

METAL PANELS: 43.8%

STONE VENEER: 23%

OTHER: 5.1%

SOUTH ELEVATION
MATERIAL PERCENTAGES :
(FIRST FLOOR TRANSPARENCY: 61%)

BRICK: 37.9%

GLASS: 23%

METAL PANELS: 24.3%

STONE VENEER: 5%

OTHER: 9.8%
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Planning Department
First floor non-residential transparency must equal 70% measured between 2-8 ft. above the sidewalk. The Planning Commission can modify this requirement per Section 138-8.604.
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Schedule

Symbol Label Image Quantity Manufacturer Catalog Number Description Lamp
Number

Lamps
Filename

Lumens

Per

Lamp

Lumen

Multiplie

r

Light Loss

Factor
Wattage Efficiency

Distribut

ion
Plot Notes

TW34
2 HUBBELL

OUTDOOR

[...] [...] [...] 1 [ . . . ] [ . . . ] 1 0.92 197.3 100%

ASL1-
160L-
100-

4K7-3-
-U

HUBBELL

OUTDOOR

ASL1-160L-100-4K7-3-

U

B-70-CRI 1 ASL1-160L-100-

-4K7-3.ies

12012 1 0.92 87.6 100%

ASL1-
160L-
115-
4K7-
4W-U

HUBBELL

OUTDOOR

ASL1-160L-115-4K7-4W-

-U

B-70-CRI 1 ASL1-160L-115-

-4K7-4W.ies

15234 1 0.92 109.7 100%

S4

3 HUBBELL

OUTDOOR

ASL1-160L-100-4K7-4W-

-U

B-70-CRI 1 ASL1-160L-100-

-4K7-4W.ies

11788 1 0.92 87.6 100%

S3

1 HUBBELL

OUTDOOR

ASL1-160L-100-4K7-3-

U

B-70-CRI 1 ASL1-160L-100-

-4K7-3.ies

12012 1 0.92 87.6 100%

W4

3 HUBBELL

OUTDOOR

LNC4-36L-4K-035-3-U Large LNC4 Litepak C-70-CRI 1 LNC4-36L-4K-

035-3-U.ies

4632 1 0.92 40.3 100%

WS

16 Ultralights

Lighting, 320 S

Plumer Ave,

Tucson, AZ

85719

19414 Ultralights Lighting - Wall

sconce luminaire.  Product ID:

19413 Brown formed steel

housing with flat white plastic

lens top and bottom. 48 LEDs

with single row of 24 mounted

at top and at bottom. One

Fulham driver.  Model:

T1T11200700-18CA Operating

at 120v AC and 60 Hz.

48 19414_16.8W-

Ultralights.ies

3 1 0.5 18.8 100%

Statistics

Description Symbol Avg Max Min Max/Min Avg/Min

Calc Zone #1 1.8 fc 4.5 fc 0.3 fc 15.0:1 6.0:1

Property Line 0.2 fc 0.7 fc 0.0 fc N/A N/A
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