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STANDARD REQUIREMENT (ZONING) PROPOSED

BUILDING HEIGHT 3 STORIES (MAXIMUM)/ 3 STORIES / 45 FEET
45 FEET (MAXIMUM) THIRD STORY STEPPED BACK 10 FEET

ON THE FRONT AND REAR FACADE

LOT COVERAGE 80% OF THE LOT (MAXIMUM) 60% OF THE LOT

FRONT SETBACK 0 FEET (MIN.) / 10 FEET (MAX.) 0 FEET

MIN. SIDE SETBACK 0 FEET 0 FEET

REAR SETBACK, 10 FEET (MINIMUM) 49 FEET
(ABUTTING AN ALLEY)

PRIMARY STREET FACADE SHALL OCCUPY MIN. 80% OF OCCUPY 100% OF PARCEL WIDTH
ABUTTING BUILD-TO-LINE PARCEL WIDTH

SIDE STREET FACADE SHALL OCCUPY MIN. 50% OF OCCUPY 57& OF PARCEL DEPTH
ABUTTING BUILD-TO-LINE PARCEL DEPTH

BUILDING DEPTH ALONG 20 FEET (MINIMUM) 45.75 FEET
REQUIRED BUILD-TO-LINE

BALCONIES AND BAY WINDOWS:

ENCROACHMENT OVER
BUILD-TO-LINE 4 FEET (MAXIMUM) 4 FEET

VERTICAL CLEARANCE
ABOVE THE SIDE WALK 15 FEET (MINIMUM) 15 FEET

MIN. FACADE TRANSPARENCY:

FIRST FLOOR,
NON-RESIDENTIAL USE 70% 85.7% (SEE SHEET A-10 FOR DETAILS)

UPPER FLOOR, 20% SECOND FLOOR = 34%
RESIDENTIAL USE THIRD FLOOR = 27%

(SEE SHEET A-05 FOR DETAILS)

BUILDING MATERIALS:

PRIMARY MATERIALS 60% MIN. 65% (SEE SHEET A-10 FOR DETAILS)

ACCENT MATERIALS 40% MAX. 35% (SEE SHEET A-10 FOR DETAILS)

FIRST FLOOR CEILING HEIGHTS 14 FEET MINIMUM 14 FEET

BUILDING AREA, PLACEMENT, HEIGHT AND TYPOLOGY

PROPOSED BUILDING IS DESIGNED IN ACCORDANCE WITH "SHOP-FRONT" DESIGN TYPE AS OUTLINED IN
THE "BD BROOKLANDS" DISTRICT STANDARDS.
ALL NEW SIGNAGE MUST MEET CHAPTER 134 OF THE CITY CODE OF ORDINANCES AND BE APPROVED
UNDER A SEPARATE PERMIT ISSUED BY THE BUILDING DEPARTMENT.

(REQUIREMENTS BY CITY OF ROCHESTER HILLS ZONING ORDINANCE)

PARKING CALCULATIONS
REQUIRED PARKING FOR RETAIL:
TOTAL RETAIL SPACE AREA / 400 =   7103 / 400  = 17.76 = 18  (PS)
REQUIRED PARKING AFTER 20% REDUCTION FOR NEARBY
PUBLIC PARKING = 18 x 80

100  = 14.4 = 15 (PS)

REQUIRED PARKING FOR 10 RES. UNITS (2 OR MORE BEDROOMS):
(NUMBER OF UNITSx1.5) + (NUMBER OF UNITS/3) = (10x1.5)+(10

3  ) =19 (PS)

PARKING RESERVED FOR RESIDENTS ONLY.

REQUIRED TOTAL PARKING SPACES = 34 (PS)

NUMBER OF PARALLEL PARKING PROVIDED ON AUBURN ROAD = 5 (PS)
REQUIRED TOTAL OFF STREET PARKING SPACES = 34 - 5 = 29 (PS)

PROVIDED TOTAL OFF STREET PARKING SPACES = 29 (PS)
INCLUDING 2 ADA ACCESSIBLE PARKING SPACES

DRAWING NOTES:

RESERVED
PARKING

VAN
ACCESSIBLE

SITE DATA
ZONING & PROPERTY AREA:
ZONING : C-1 (COMMERCIAL IMPROVEMENT) DISTRICT AS

AMENDED WITH THE NEW BD (BROOKLANDS) DISTRICT.

TOTAL SITE AREA = 21476 S.F. (0493 ACRES)

ALLOWED PROPOSED

FIRST FLOOR AREA 27,000 S.F. (MAXIMUM) GROSS FLOOR AREA = 8395 S.F.
B (BUSINESS USE GROUP) (BUSINESS USE GROSS FLOOR AREA = 7,552 S.F.)

+ S2 (STORAGE USE GROUP - OPEN PARKING) 40,000 S.F. (MAXIMUM) GROSS FLOOR AREA = 3,876 S.F.

TOTAL FIRST FLOOR AREA 27,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 12,271 S.F.

SECOND FLOOR AREA 21,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 12,680 S.F.
R-2 (RESIDENTIAL) 6 UNITS: 5 (2 BEDROOM), 1 (3 BEDROOM)

THIRD FLOOR AREA 21,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 8,800 S.F.
R-2 (RESIDENTIAL) 4 UNITS: 4 (3 BEDROOM)

BUILDING HEIGHT 3 STORIES (MAXIMUM) 3 STORIES
60 FEET (MAXIMUM) 45 FEET

TOTAL GROSS FLOOR AREA = 33,692 S.F.

 BUILDING DATA REFERENCE MICHIGAN BUILDING CODE - 2015 (MBC-2015)
USE GROUP : MIXED USE, NON-SEPARATED
TYPE OF CONSTRUCTION : V-B
FIRE SUPRATION SYSTEM : ALL FLOORS SHALL BE EQUIPPED THROUGHOUT WITH AN NFPA 13 AUTOMATIC

SPRINKLER SYSTEM INSTALLED IN ACCORDANCE WITH SECTION 903.1.1, MBC 2015.

PROPOSED SITE PLAN

SP-01

PROPOSED SITE PLAN
1" = 20'-0"

N

DUMPSTER ENCLOSURE PLAN
1/4" = 1'-0"

DUMPSTER ENCLOSURE SECTION
1/2" = 1'-0"

DUMPSTER ENCLOSURE ELEVATION
1/4" = 1'-0"

DUMPSTER GATE DETAIL- A
1" = 1'-0"

DETAIL-1, KNEE WALL SECTION
1/2" = 1'-0"

KNEE WALL LAYOUT
1/4" = 1'-0"

DETAIL-2, LOOP BIKE RACK BY
1/2" = 1'-0"

SCREEN WALL SECTION SECTION
1/2" = 1'-0"

ACCESSIBLE PARKING SPACE SIGN
1/2" = 1'-0"

WALL MOUNTED
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ALLOWED PROPOSED

FIRST FLOOR AREA 27,000 S.F. (MAXIMUM) GROSS FLOOR AREA = 8395 S.F.
B (BUSINESS USE GROUP) (BUSINESS USE GROSS FLOOR AREA = 7,552 S.F.)

+ S2 (STORAGE USE GROUP - OPEN PARKING) 40,000 S.F. (MAXIMUM) GROSS FLOOR AREA = 3,876 S.F.

TOTAL FIRST FLOOR AREA 27,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 12,271 S.F.

SECOND FLOOR AREA 21,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 12,680 S.F.
R-2 (RESIDENTIAL) 6 UNITS: 5 (2 BEDROOM), 1 (3 BEDROOM)

THIRD FLOOR AREA 21,000 S.F. (MAXIMUM) TOTAL GROSS FLOOR AREA = 8,800 S.F.
R-2 (RESIDENTIAL) 4 UNITS: 4 (3 BEDROOM)

BUILDING HEIGHT 3 STORIES (MAXIMUM) 3 STORIES
60 FEET (MAXIMUM) 45 FEET

TOTAL GROSS FLOOR AREA = 33,692 S.F.

 BUILDING DATA REFERENCE MICHIGAN BUILDING CODE - 2015 (MBC-2015)
USE GROUP : MIXED USE, NON-SEPARATED
TYPE OF CONSTRUCTION : V-B
FIRE SUPRATION SYSTEM : ALL FLOORS SHALL BE EQUIPPED THROUGHOUT WITH AN NFPA 13 AUTOMATIC

SPRINKLER SYSTEM INSTALLED IN ACCORDANCE WITH SECTION 903.1.1, MBC 2015.

DRAWING NOTES:

FIRE DEPARTMENT NOTES:

1. ACCESSIBLE RESIDENTIAL UNITS SHALL BE PROVIDED PER SECTION 1107, MBC-2015, AND
SHALL COMPLY WITH A117.1.2009, SECTION 1004 FOR TYPE B UNITS.

2. BALCONY PROJECTIONS SHALL COMPLY WITH SECTION 705.2, 3202.3.3, MBC-2015.

 ADDITIONAL CODE ANALYSIS:

PROPOSED SITE PLAN

SP-02

PROPOSED SITE PLAN
1" = 20'-0"
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Fire Department

Ann Echols
Cloud+
A type VB building with 33,692 sq.ft. requires a fire flow of 5,000 GPM and a minimum of 5 on site hydrants, spaced no more than 300 feet apart.  
Prior approval provided for a 50% reduction in fire flow per ordinance.  A 2,500 GPM fire flow requires 3 on site hydrants spaced no more than 400 feet apart.

Provide an additional hydrant on the north east corner of the site.  

In order to gain site plan approval a flow test is required to evaluate the capabilities of  the water supply.  The previous flow test is more than a year old and will need to be redone.  

Contact the Rochester Hills DPS Engineering Department at 248-56-4640 to schedule a new test.  
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Jenny McGuckin
Engineering Legal Review
Show proposed 20' wide water main easement extending 10' past the hydrant on plan. 

Jenny McGuckin
Engineering Legal Review
Storm sewer maintenance agreement and water main easement will be needed during construction plan review. 
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GATE WELL (TYPICAL)

ALL GATE WELLS
FRAME
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TAPPING SLEEVE� VALVE AND WELL (TYPICAL)
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
  

THRUST BLOCK DETAILS

UTILITY CROSSING

BOTTLE SLEEVE

DITCH CROSSING

WATER MAIN IN CASING SECTION
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TYPICAL PUBLIC ROAD WATER
SERVICE CONNECTION

SUPPORT FOR WATER MAIN
CONSTRUCTED IN CASING PIPE

LETTERING LAYOUT FOR
GATE WELL COVERS
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HYDRANT CONNECTION
(TYPICAL)

 DITCH ENCLOSURE AT
HYDRANT� GATE WELL

DEAD END BLOWOFF
CONNECTION

HYDRANT SIDE
 OUTLET OPTION

MINIMUM BACKFILL UNDER
 OR WITHIN PAVEMENT INFLUENCE
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STANDARD BEDDING
 FOR WATER MAIN
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CONCRETE TAPPING SLEEVE DETAILS
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DETAILS FOR HIGH DENSITY POLYETHYLENE PIPE (HDPE)

TYPICAL GATE VALVE CONNECTION TO HDPE

PLAN HYDRANT SIDE OUTLET

TAPPING SLEEVE� VALVE � WELL

MECHANICAL-JOINT ADAPTER 




  

CONCRETE PRESSURE TAP VALVE  � WELL
ASSEMBLY W� CONCRETE ENCASEMENT

HOUSE LEAD DETAIL HDPE
TO COPPER OR POLYETHYLENE (SDR �)


���������!����	�!�����������!��
�����
���������������
	�
�����������	"

��
������������
!���


,)�	"�"�"�"������!��
��
���


�����������	��
�����	��
���!��#������������
�	"

	����������
���������������
����
���
��#����
��&���������&��
	

����
������������
���������##�
��

��
������������
!���


	"�"�"
����

�����!��
��
���

�()

SECTION A-A
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STANDARD MANHOLE

SANITARY SEWER CONSTRUCTION NOTES

    

    

INTERIOR DROP CONNECTION

39" DIA.

(4) BOLTS
BOLT ON COVER

26" DIA.

(4) 1" DIA. HOLES ON
33-3/4" BOLT CIRCLE

PICK HOLES
(2) EPIC

42"

36"

STRAIGHT THRU INST.DIAMETER

60" 42"

24"

36"6'

5'

7'

MAX. PIPE SIZE FOR

MANHOLE SIZING CHART

MAX. PIPE SIZE FOR
RIGHT ANGLE INST.

MANHOLE 

BELOW
SEE CHART

DIA. VARIES

5'-0" DIA. MIN.




 



ROCHESTER HILLS
MANHOLE COVER

ALTERNATE TO DROP BOWL (ON 5' DIA. OR LARGER MANHOLES

ONLY) POLYVINYL CHLORIDE (PVC) SEWER PIPE TEE (ASTM D-3034).
SECURE IN PLACE WITH WITH 2 #8x1" SHEET METAL SCREWS AT 180°
APART.

DURAN INC. RELINER INSIDE DROP BOWL ATTACHED TO

MANHOLE WALL WITH 4 3/8" STAINLESS STEEL WEDGE
ANCHORS, STAINLESS STEEL WASHERS AND NUTS.

BETWEEN DROP BOWL AND MANHOLE WALL PLACE

(PRESS SEAL GASKET CO., EASY STIK ALL WEATHER

TROWELABLE BUTYL, BK-0069-1).

TAPS TO EXISTING MANHOLES SHALL BE MADE BY
CORING WITH THE CONTRACTOR USING A KOR-N-SEAL

BOOT (OR APPROVED EQUAL). BLIND DRILLING WILL
ONLY BE PERMITTED IN LIEU OF CORING WITH PRIOR
CITY OR OCWRC APPROVAL. ALL TAPS MUST BE MADE
BELOW TRANSITION SECTION.

ATTACH DROP BOWL TO DROP PIPE USING
FERNCO FLEXIBLE COUPLING WITH
STAINLESS STEEL STRAPS.

1/4" TO 1-1/2" ANGULAR GRADED  STONE OR
CAREFULLY AND UNIFORMLY TAMPED
SAND IN MAXIMUM 6" LAYERS.

45° PVC BEND, SOLVENT WELDED TO DROP
PIPE. POINT FORM SMOOTH UNIFORM
CHANNEL IN CONCRETE FILL.

UNDISTURBED GROUND.

1/4" TO 1-1/2" ANGULAR GRADED
STONE OR CAREFULLY AND
UNIFORMLY TAMPED SAND.

PVC PLASTIC DROP PIPE SHALL BE ONE PIPE

SIZE SMALLER (6" MIN.) THAN PIPE ENTERING
MANHOLE. LOCATION SHALL BE FLUSH WITH
MANHOLE WALL AND NOT INTERFERE WITH
MANHOLE STEPS.

MINIMUM TWO DURAN INC. RELINER STAINLESS STEEL
ADJUSTABLE CLAMPING BRACKETS ATTACHED TO

MANHOLE WALL WITH TWO (EACH) 3/8" STAINLESS STEEL
WEDGE ANCHORS, STAINLESS STEEL WASHERS AND
NUTS. MAXIMUM SPACING BETWEEN BRACKETS 10'

PVC PLASTIC DROP PIPE LOCATION SHALL
NOT INTERFERE WITH MANHOLE STEPS, OR
STEPS AND CONE SECTION SHALL BE
REPOSITIONED.

TRANSITION SECTION MUST BE
FIRST SECTION BELOW CONE.

CONE SECTION WITH MODIFIED
GROOVE TONGUE JOINTS AND WITH
STUD INSERTS CAST IN PLACE. TOP
TO HAVE FINISH SURFACE.

EAST JORDAN HEAVY DUTY MATERIAL ASTM A48 CL.35
COVER WT., 150 LBS., CATALOG NO. 1040 TYPE A

24" MAX.

24" 18"4'

UNDISTURBED GROUND.

BOLTED WATERPROOF CAST IRON
MANHOLE COVER WITH BOLTED
FRAME EAST JORDAN NO. 1040
TYPE A WITH PRESSURE TIGHT
COVER.

1"x1" E-Z STIK PRE-FORMED BUTYL SEALANT

2 EACH COURSE (OUTSIDE & INSIDE OF

THREADED STUDS) CONFORMING TO
FEDERAL SPECIFICATION SS-SS-Z10A AND

AASHTO M-198 (OR APPROVED EQUAL) OR
RUBBER GASKETS

CONE SECTION WITH MODIFIED
GROOVE TONGUE JOINTS AND WITH
STUD INSERTS CAST IN PLACE. TOP
TO HAVE FINISH SURFACE.

MANHOLE STEPS TO BE PLASTIC COATED
STEEL MEETING THE REQUIREMENTS IN
ASTM D-2146, TYPE II, GRADE 49108, M.A.
INDUSTRIES P.S. I, POLYPROPYLENE, OR
APPROVED EQUAL. STEPS TO BE
INSTALLED DURING MANHOLE
MANUFACTURE. PLACE AT 16" ON
CENTER, 45 DEGREES FROM CENTERLINE
OF SEWER. FIRST STEP TO BE PLACED AT
A MAXIMUM DISTANCE OF 24" FROM THE
FINISHED RIM ELEVATION.

RES-SEAL, LINK-SEAL, PRESS
WEDGE II, OR KOR-N-SEAL BOOT

(WITH STAINLESS  STEEL

KORBAND) FLEXIBLE RUBBER

MANHOLE JOINTS. (OR APPROVED

EQUAL)

CONCRETE FLOW CHANNEL UP TO

SPRINGLINE  OF PIPE WITH 3/4" TO
1" GAP AT PIPE ENDS PROVIDED TO
MAINTAIN JOINT FLEXIBILITY.

1/4" TO 1-1/2" ANGULAR GRADED
STONE OR CAREFULLY AND
UNIFORMLY TAMPED SAND.

MANHOLE MANUFACTURER
SHALL INSTALL 1" DIA.
GALVANIZED STEEL PIPE AND CAP
AT PIPE CROWN, FLUSH WITH
OUTSIDE WALL AND EXTENDING
3" INSIDE. CONTRACTOR TO SEAL
AFTER COMPLETION OF TESTS.

TRANSITION SECTION MUST BE
FIRST SECTION BELOW CONE.
ONLY REQUIRED FOR MANHOLE
DIAMETER GREATER THAN 4 FT.

FOUR CADMIUM COATED 5/8" DIA.

THREADED STUDS WITH 3/4" x 2" x

1/8" THICK METAL WASHER, 3/4" x

2" x 1/16" THICK NEOPRENE
SEALING WASHER AND NUTS.

12" MINIMUM TO UNDISTURBED GROUND

MANHOLE 

MANHOLE SIZING CHART

MAX. PIPE SIZE FOR

7'

5'

6'

60"

DIAMETER STRAIGHT THRU INST.

36"

42"

4' 24"

MANHOLE CONSTRUCTED
 OVER EXISTING SEWER

BOLTED WATERPROOF CAST IRON
MANHOLE COVER WITH BOLTED
FRAME EAST JORDAN NO. 1040 TYPE
A WITH PRESSURE TIGHT COVER.

1"x1" E-Z STIK PRE-FORMED BUTYL

SEALANT 2 EACH COURSE (OUTSIDE &

INSIDE OF  THREADED STUDS)
CONFORMING TO FEDERAL SPECIFICATION

SS-SS-Z10A AND AASHTO M-198 (OR

APPROVED EQUAL)

CONE SECTION WITH MODIFIED
GROOVE TONGUE JOINTS AND WITH
STUD INSERTS CAST IN PLACE. TOP TO
HAVE FINISH SURFACE.

MANHOLE STEPS TO BE PLASTIC COATED
STEEL MEETING THE REQUIREMENTS IN ASTM
D 2146, TYPE II, GRADE 49108, MA INDUSTRIES
P.S.I, POLYPROPYLENE OR APPROVED EQUAL,
STEPS TO BE INSTALLED DURING MANHOLE
MANUFACTURE. PLACE AT 16" C. TO C., 45
DEGREES FROM CENTERLINE OF SEWER.

RES-SEAL, LINK-SEAL, PRESS WEDGE II, OR

KOR-N-SEAL BOOT (WITH STAINLESS  STEEL

KORBAND) FLEXIBLE RUBBER MANHOLE

JOINTS (OR APPROVED EQUAL)

PRE-CAST BOTTOM SECTION WITH
PIPE OPENINGS ENCASED IN AND
SUPPORTED BY 3500 PSI
MONOLITHIC-POURED  CONCRETE.
MINIMUM ENCASEMENT 12".

AFTER MH IS CONSTRUCTED AND
CONCRETE  CURED, TOP HALF OF
PIPE TO BE CUT AND REMOVED.
BOTTOM HALF OF PIPE TO REMAIN
IN PLACE AS A FLOW CHANNEL.

3500 PSI MONOLITHIC-POURED
CONC. MINIMUM ENCASEMENT 12".

MANHOLE MANUFACTURER
SHALL INSTALL 1" DIA.
GALVANIZED STEEL PIPE AND CAP
AT PIPE CROWN, FLUSH WITH
OUTSIDE WALL AND EXTENDING
3" INSIDE. CONTRACTOR TO SEAL
AFTER COMPLETION OF TESTS.

ASTM C478 RISER SECTIONS WITH
MODIFIED GROOVE TONGUE
JOINTS.

FOUR CADMIUM COATED 5/8" DIA.

THREADED STUDS WITH 3/4" x 2" x

1/8" THICK METAL WASHER, 3/4" x

2" x 1/16" THICK NEOPRENE
SEALING WASHER AND NUTS.

BRICK COURSE PERMITTED FOR
CLOSURE OF OPENING.

DIA. VARIES

SEE CHART
BELOW

ASTM C-478 RISER SECTIONS WITH
MODIFIED GROOVE TONGUE JOINTS.

1-1/2"

7"

SANITARY SEWER MATERIALS

NOTE: INTERIOR DROP CONNECTION PERMITTED ONLY WHEN
  APPROVED BY CITY ENGINEER.

MINIMUM OF 4", MAXIMUM OF 12" HDPE

(or approved equal) OR CONCRETE
ADJUSTMENT RINGS.

MINIMUM OF 4", MAXIMUM OF 12" HDPE

(or approved equal) OR CONCRETE
ADJUSTMENT RINGS.



24" MAX.

1. ALL CONSTRUCTION SHALL CONFORM TO THE CURRENT STANDARDS AND SPECIFICATIONS OF THE CITY OF

ROCHESTER HILLS AND THE OAKLAND COUNTY WATER RESOURCES COMMISSIONER (OCWRC). ALL

SANITARY SEWER CONSTRUCTION SHALL HAVE FULL-TIME INSPECTION SUPERVISED BY THE CITY OF

ROCHESTER HILLS INSPECTION SERVICES.

2. NO SEWER INSTALLATION SHALL HAVE AN INFILTRATION EXCEEDING 100 GALLONS PER INCH DIAMETER

PER MILE OF PIPE IN A 24 HOUR PERIOD, AND NO SINGLE RUN OF SEWER BETWEEN MANHOLES SHALL

EXCEED 100 GALLONS PER INCH DIAMETER PER MILE. AIR TESTS IN LIEU OF INFILTRATION TESTS SHALL BE

AS SPECIFIED IN THE OAKLAND COUNTY WATER RESOURCES COMMISSIONER STANDARDS.

PRELIMINARY-AIR TESTS ARE WITNESSED BY THE CITY AND FINAL AIR TESTS ARE WITNESSED BY BOTH

THE CITY AND THE OCWRC. ONLY PIPE AND PIPE JOINTS APPROVED BY THE CITY MAY BE USED FOR

SANITARY SEWER CONSTRUCTION.

3. LOCATED IN THE FIRST MANHOLE UPSTREAM FROM THE POINT OF ALL CONNECTIONS TO AN EXISTING

SEWER, OR EXTENSION, A TEMPORARY 12-INCH DEEP SUMP SHALL BE PROVIDED IN THE FIRST MANHOLE

ABOVE THE CONNECTION WHICH WILL BE FILLED IN AFTER SUCCESSFUL COMPLETION OF ANY

ACCEPTANCE TEST UP TO THE STANDARD FILLET PROVIDED FOR THE FLOW CHANNEL. A WATERTIGHT

BULKHEAD SHALL BE PROVIDED ON THE DOWNSTREAM SIDE OF THE SUMP MANHOLE.

4. AT ALL TIMES WHEN LAYING OF NEW PIPE IS NOT ACTUALLY IN PROGRESS, THE UPSTREAM OPEN END OF

THE PIPE SHALL BE CLOSED BY TEMPORARY WATERTIGHT PLUGS OR BY OTHER APPROVED MEANS. IF

WATER IS IN THE TRENCH WHEN WORK IS RESUMED, THE PLUG SHALL NOT BE REMOVED UNTIL THE

DANGER OF WATER ENTERING THE PIPE HAS PASSED. ALL MAIN LINE PIPE SHALL BE LAID WITH A PIPE

LASER BEAM FOR LINE AND GRADE.  A TARGET MUST BE INSTALLED AT THE END OF THE PIPE BEING

LAYED.

5. SELF-LEVELING ACCESS ASSEMBLY STRUCTURES SHALL BE USED FOR ADJUSTING STRUCTURES WITHIN

ASPHALT AND CONCRETE PAVEMENT.

6. ALL SEWER PIPE SHALL BE INSTALLED IN CLASS "B" BEDDING OR BETTER.

7. ALL NEW MANHOLES SHALL HAVE CITY APPROVED FLEXIBLE, WATERTIGHT SEALS WHERE PIPES PASS

THROUGH WALLS. MANHOLES SHALL BE OF PRE CAST SECTIONS WITH MODIFIED GROOVE TONGUE AND

BUTYL TYPE JOINTS. PRE CAST MANHOLE CONE SECTIONS SHALL BE CITY APPROVED MODIFIED ECCENTRIC

CONE TYPE. ALL MANHOLES SHALL BE PROVIDED WITH BOLTED, WATERTIGHT COVERS.

8. AT ALL CONNECTIONS TO MANHOLES IN ALL SEWERS, OR EXTENSIONS, DROP CONNECTIONS WILL BE

REQUIRED WHEN THE DIFFERENCE IN INVERT ELEVATIONS EXCEEDS 18 INCHES.

9. GROUND WATER, STORM WATER, CONSTRUCTION WATER, DOWN SPOUT DRAINAGE OR WEEP TILE

DRAINAGE SHALL NOT BE ALLOWED TO ENTER ANY SANITARY SEWER INSTALLATION.

10. PRIOR TO ANY EXCAVATION, THE CONTRACTOR SHALL CONTACT MISS DIG THREE (3) DAYS IN ADVANCE

(811) FOR THE LOCATION OF UNDERGROUND PIPELINE AND CABLE FACILITIES AND SHALL ALSO NOTIFY

REPRESENTATIVES OF OTHER UTILITIES LOCATED IN THE VICINITY OF THE WORK.

11. AN 18 INCH MINIMUM VERTICAL SEPARATION AND A 10 FOOT MINIMUM HORIZONTAL SEPARATION MUST

BE MAINTAINED BETWEEN SANITARY SEWER AND ALL OTHER UTILITIES.

12. AS A MEANS OF INSURING PROPER INSTALLATION OF THE SANITARY SEWER PIPE, THE CONTRACTOR

SHALL VIDEO INSPECT, ACCORDING TO THE CITY OF ROCHESTER HILLS VIDEO INSPECTION STANDARDS,

100% OF THE SANITARY SEWER PIPE. THE CONTRACTOR SHALL PROVIDE 24 HOURS NOTICE TO THE CITY OF

ROCHESTER HILLS PRIOR TO VIDEO INSPECTION, SO A REPRESENTATIVE MAY BE PRESENT. ROCHESTER

HILLS WILL BE PROVIDED WITH A DIGITAL COPY OF THE VIDEO INSPECTION AND LOG IN ACCORDANCE

WITH THE CITY OF ROCHESTER HILLS INSPECTION STANDARDS.

1. THE FOLLOWING MATERIALS MAY BE USED FOR PUBLIC SANITARY SEWER CONSTRUCTION, APPROVED PIPE

MATERIALS MUST CONFORM TO STANDARDS ADOPTED BY THE OFFICE OF THE OAKLAND COUNTY WATER

RESOURCES COMMISSIONER:

A.FOR SEWERS 8" TO 15" TO BE PVC TRUSS PIPE, ASTM D-2680, WITH GASKET JOINTS, OTHER TYPES OF PIPE

AS APPROVED BY CITY ENGINEER.

B.FOR 6" SEWER LEADS SHALL BE SOLID WALLED PVC, SDR 23.5, ASTM D-3034 OR PVC SCHEDULE 40 SOLID

WALLED, ASTM D-2665. PIPE SHALL HAVE A MINIMUM PIPE STIFFNESS OF 150 P.S.I., AND A MINIMUM

DEFLECTION OF 15% AT FAILURE. THE SEWER LEAD MATERIAL SHALL BE COMPATIBLE WITH SEWER

MAIN MATERIAL.

C.FOR SEWERS GREATER THAN 15" TO BE REINFORCED CONCRETE PIPE (RCP) SHALL CONFORM TO THE

CURRENT ASTM D C76 WALL B. JOINTS SHALL BE SYNTHETIC RUBBER AND MEET OR EXCEED THE

REQUIREMENTS ESTABLISHED BY ASTM 361.

NOTIFY ROCHESTER HILLS

ENGINEERING DIVISION @
248-841-2510 48 HRS. PRIOR
TO START OF
CONSTRUCTION



KOR-N-TEE TAP FOR CONCRETE PIPE

STAINLESS STEEL
KORBAND

EXTERNAL BAND
STAINLESS STEEL APPROVED PREMIUM JOINT

6" DIA. HOUSE LEAD

NEOPRENE BOOT

MACHINE DRILLED HOLE

STANDARD BEDDING

NOTE:  PIPE SHALL BE BEDDED IN STANDARD PLASTIC PIPE BEDDING.

CITY OF ROCHESTER HILLS

REQUIREMENTS AND DETAILS
MAX.
30°

FLEXIBLE MANHOLE JOINTS

(CLASS B)
STANDARD BEDDING 

12" MIN.

MAX. 30"
O.D. + 18"
O.D. + 24"

4" - 15"I.D.
18" - 24"I.D.
27" I.D. AND LARGER

FLAT TOP MANHOLE 

8"

O.D.

PAVEMENT

BUTYL SEALANT

PAVEMENT

EXISTING GRADE

MAXIMUM

ALLOWED

30°

45° BEND

6" RISER

MINIMUM 1% SLOPE

6" WYE
TEE NOT

1" x 1" E-Z STIK PRE-FORMED BUTYL

SEALANT 2 EACH COURSE (OUTSIDE &

INSIDE OF THREADED STUDS) CONFORMING
TO FEDERAL SPECIFICATION SS-SS-Z10A

AND AASHTO M-198 (OR APPROVED EQUAL)

1" x 1" E-Z STIK PRE-FORMED BUTYL

SEALANT 2 EACH COURSE (OUTSIDE &

INSIDE OF THREADED STUDS) CONFORMING
TO FEDERAL SPECIFICATION SS-SS-Z10A AND

AASHTO M-198 (OR APPROVED EQUAL)

30°
MAX.

CITY OF ROCHESTER HILLS
SANITARY SEWER SYSTEM

AS-BUILT DRAWING SPECIFICATIONS

 

I HEREBY CERTIFY THAT OUR FIRM HAS PREPARED THESE AS-BUILT DRAWINGS OF THE
IMPROVEMENTS AS CONSTRUCTED, AND THAT TO THE BEST OF MY KNOWLEDGE THOSE
IMPROVEMENTS NOTED AS "AS BUILT" WERE CONSTRUCTED IN SUBSTANTIAL
CONFORMANCE WITH THE APPROVED CONSTRUCTION PLANS; AND ALSO THAT THE
SANITARY SEWER AND STRUCTURES, AS CONSTRUCTED, LIE WITHIN THE EASEMENT
DESCRIPTIONS REQUIRED BY THE CITY OF ROCHESTER HILLS.

(COMPANY NAME)

(ENGINEER'S SIGNATURE)

PROFESSIONAL ENGINEER NO.

ENGINEER SEAL

GRAVITY BUILDING LEAD

1/4" TO 1-1/2" ANGULAR GRADED STONE
PLACED AGAINST UNDISTURBED GROUND
FOR SUPPORT OF WYE PIPE AND RISER.

PLACE PIPE AGAINST
UNDISTURBED GROUND.
BACK FILL WITH CARE TO
AVOID SETTLEMENT

HOUSE LEAD DETAIL

REMOVABLE WATERTIGHT
AND AIRTIGHT STOPPER AS
RECOMMENDED OR
SUPPLIED BY PIPE AND
JOINT MANUFACTURER

10' BELOW FIRST FLOOR

ELEVATION (MINIMUM) FOR
BASEMENT SERVICE

2"x4"x8'  LOCATION STAKE
PLACED IN BACK FILL TO A
POINT 6" BELOW GRADE

BACK FILL WITH
STANDARD PLASTIC PIPE
BEDDING TO A MAXIMUM
1:1 SLOPE

INSTALL TEMPORARY MECHANICAL
STYLE WATERTIGHT BULKHEAD. TO BE
REMOVED ONLY AFTER SUCCESSFULLY
PASSING APPLICABLE TESTING.

FORM SMOOTH AND UNIFORM
CHANNELS IN CONCRETE FILL.

3/4" TO 1 1/4" GAP TO BE
PROVIDED TO MAINTAIN
JOINT FLEXIBILITY.

INSTALL CONCRETE FILL IN  SUMP AFTER
PASSING  PRELIMINARY ACCEPTANCE
TEST AND PRIOR  TO FINAL COUNTY
ACCEPTANCE TEST.

 4" MIN. FOR PVC OR TRUSS PIPE
 6" MIN. FOR CONCRETE PIPE

6" LAYERS OF CAREFULLY COMPACTED CLASS II

SAND  OR 1/4" TO 1-1/2" ANGULAR GRADED

STONE. (OR APPROVED EQUAL)

TRENCH
 WIDTH

SET RIM A MINIMUM OF 12" ABOVE
LEVEL OF STANDING WATER.

BOLTED WATERPROOF CAST IRON
MANHOLE COVER WITH BOLTED FRAME
EQUAL TO EAST JORDAN NO. 1040 TYPE A
WITH PRESSURE TIGHT COVER.

SEE STANDARD MANHOLE DRAWING
FOR OTHER MANHOLE DETAILS.

GEOMEMBRANE 6 MIL. PLASTIC COVER OVER BUTYL.

ELASTOMERIC SEAL (PRESS SEAL GASKET
CO., EASY STIK ALL WEATHER

TROWELABLE BUTYL BK-0069-1) SPREAD
OVER ALL ADJUSTMENT  MATERIAL.

FOUR CADMIUM COATED 5/8" DIA.

THREADED STUDS WITH 3/4" x 2" x

1/8" THICK METAL WASHER, 3/4" x 2"

x 1/16" THICK NEOPRENE SEALING
WASHER AND NUTS.

ADJUSTMENT DETAIL FOR MANHOLE
TOPS WITHIN FLOOD PRONE AREAS

ADJUSTMENT DETAIL MANHOLE
TOPS WITHIN PAVEMENT AREAS

BOLTED WATERPROOF CAST IRON
MANHOLE COVER WITH BOLTED
FRAME EQUAL TO EAST JORDAN NO.
1040 TYPE A WITH PRESSURE TIGHT
COVER.

GEOMEMBRANE 6 MIL. PLASTIC COVER
OVER BUTYL.

ELASTOMERIC SEAL (PRESS SEAL GASKET
CO., EASY STIK ALL WEATHER

TROWELABLE BUTYL BK-0069-1) SPREAD
OVER ALL ADJUSTMENT  MATERIAL.

FOUR CADMIUM COATED 5/8" DIA.

THREADED STUDS WITH 3/4" x 2" x 1/8" THICK

METAL WASHER, 3/4" x 2" x 1/16" THICK
NEOPRENE SEALING WASHER AND NUTS.

SEE STANDARD MANHOLE DRAWING FOR
OTHER MANHOLE DETAILS.

SAND OR GRAVEL BACKFILL
COMPACTED TO 100% DENSITY.

WYE SADDLE OR WYE PIPE INSERTION
WITH FLEXIBLE COUPLINGS

 (RIGID PIPE)

WYE SADDLE SAME AS PIPE (PVC) CUT
HOLE WITH MECHANICAL SAW WYE
SADDLE GLUED IN PLACE WITH
STAINLESS STEEL STRAPPING.

WYE FITTING PIPE PRIMER
AND COMBINATION GLUE.

GAP BETWEEN PIPE ENDS SHALL
BE AS SMALL AS POSSIBLE

WITH A MAXIMUM OF 1/2".

MECHANICALLY CUT PIPE
OR PLAIN END PIPE.

FERNCO STRONGBACK COUPLING, OR APPROVED EQUAL. USE
MANUFACTURER'S BUSHINGS IF DISSIMILAR PIPE ARE CONNECTED.

SEWER TAP-OVER 12"
MAIN SEWER PIPES VITRIFIED CLAY

NOTE: SURFACE OF MAIN SEWER SHALL BE CLEANED WITH AN ABRASIVE GRINDER PRIOR TO
EPOXY APPLICATION. DUE TO VARIATION OF SET-UP TIME OF EPOXY ADHESIVE WITH
TEMPERATURE, ANCHOR STRAPS SHALL BE USED TO SECURE SADDLE IN POSITION IN COLD
WEATHER OR WHENEVER WORK IS TO PROCEED PRIOR TO COMPLETE CURE OF EPOXY.

CAST IRON OR CAST ALUMINUM OR PLASTIC
PREMIUM JOINT SADDLE, SEWER TAP OR EQUAL.
TO BE INSERTED IN MACHINE- DRILLED HOLE
DESIGNED FOR THE PARTICULAR SADDLE.

STANDARD BEDDING

TWO-COMPONENT EPOXY ADHESIVE
JOINT, APPLIED IN ACCORDANCE WITH
MANUFACTURER'S INSTRUCTIONS.

APPROVED PREMIUM JOINT
6" DIA. HOUSE LEAD.

GEOMEMBRANE 6 MIL. PLASTIC COVER
OVER BUTYL.

ELASTOMERIC SEAL (PRESS SEAL GASKET
CO., EASY STIK ALL WEATHER

TROWELABLE BUTYL BK-0069-1) SPREAD
OVER ALL ADJUSTMENT  MATERIAL.

BOLTED WATERPROOF CAST IRON
MANHOLE COVER WITH BOLTED FRAME
EQUAL TO EAST JORDAN NO. 1040 TYPE A
WITH PRESSURE TIGHT COVER.

FOUR CADMIUM COATED 5/8"

DIA. THREADED STUDS WITH 3/4"

x 2" x 1/8" THICK METAL WASHER,

3/4" x 2" x 1/16" THICK NEOPRENE
SEALING WASHER AND NUTS.

SEE STANDARD MANHOLE DRAWING
FOR OTHER MANHOLE DETAILS.

F
L

O
W

TESTING BULKHEAD
IN EXISTING MANHOLE

F
L

O
W

FLOW

CORE & BOOT CONNECTION

W/ 3/4" TO 1 1/4" GAP TO BE
PROVIDED TO MAINTAIN
JOINT FLEXIBILITY.

FORM SMOOTH CHANNEL
THROUGH EXISTING BENCH

8" (MIN.) W/ REINFORCED STEEL
PER ASTM C478 AS REQUIRES

EXISTING
DOWNSTREAM
MANHOLE

INSTALL HIGH PRESSURE
WATER TIGHT BULKHEAD

PROPOSED SANITARY SEWER
SIZE AS INDICATED ON PLANS

EXTERIOR MANHOLE WALL

E
X

IS
T

IN
G

 F
L

O
W

C
H

A
N

N
E

L

PROPOSED SANITARY SEWER
SIZE AS INDICATED ON PLANS

RIGHT-OF-WAY/
PROPERTY LINE

INSTALL HIGH PRESSURE
WATER TIGHT BULKHEAD

FLOW

FLEXIBLE
MANHOLE
JOINTS

1
2

"
S

U
M

P

FLOW

FIRST MANHOLE UPSTREAM
FROM SANITARY TAP

EX 1

PROFILE OF BULKHEADS AND
ONE FOOT SUMP

INSTALL CONCRETE FILL IN  SUMP AFTER
PASSING  PRELIMINARY ACCEPTANCE
TEST AND PRIOR  TO FINAL COUNTY
ACCEPTANCE TEST.

1
2

"
S

U
M

P

INSTALL TEMPORARY MECHANICAL
STYLE WATERTIGHT BULKHEAD. TO BE
REMOVED ONLY AFTER SUCCESSFULLY
PASSING APPLICABLE TESTING.

MINIMUM OF 4", MAXIMUM OF 12" HDPE
OR CONCRETE ADJUSTMENT RINGS.

MINIMUM OF 4", MAXIMUM OF 12" HDPE
OR CONCRETE ADJUSTMENT RINGS.

MINIMUM OF 4", MAXIMUM OF 12" HDPE
OR CONCRETE ADJUSTMENT RINGS.




24" MAX.



1. ALL BUILDING LEAD WORK MUST BE PERFORMED UNDER THE CITY OF ROCHESTER HILLS INSPECTION.

2. FOR ALL CITY OF ROCHESTER HILLS SYSTEMS CALL 248-841-2510 48-HOURS PRIOR TO SCHEDULING

INSPECTION.

FOR ALL OCWRC-OPERATED SYSTEMS, CALL 248-858-1110 48-HOURS IN ADVANCE PRIOR TO SCHEDULING

INSPECTION.

3. SANITARY SEWER MAY NOT BE USED AS A DE-WATERING OUTLET.

4. WHERE AN EXISTING BUILDING LEAD IS BEING EXTENDED, DISSIMILAR TYPES AND SIZES OF PIPE SHALL

BE JOINED USING A CITY OF ROCHESTER HILLS APPROVED ADAPTER.

5. APPROVED BUILDING LEAD PIPE FOR GRAVITY SEWER LEADS:

A.PVC PLASTIC, ASTM D3034, SDR 23.5

B.SOLID WALL PVC SCHEDULE 40, ASTM D-2665

C.ANY DEVIATIONS FROM ABOVE SPECIFICATIONS REQUIRES APPROVAL BY CITY ENGINEER.

6. ALLOWABLE TYPES OF SEWER PIPE ADAPTERS: FERNCO STRONGBACK COUPLING OR APPROVED EQUAL.

7. FOR 6” LEADS A CLEANOUT MUST BE INSTALLED EVERY 100 FT. FOR 4” LEADS A CLEANOUT MUST BE

INSTALLED EVERY 50 FT. 90° BENDS NOT ALLOWED EXCEPT FROM THE HORIZONTAL TO THE VERTICAL

WITHIN 5 FEET OF THE BUILDING.

IN AREAS WHERE SANITARY SEWER SYSTEMS ARE OPERATED AND MAINTAINED BY THE CITY OF ROCHESTER

HILLS DEPARTMENT OF PUBLIC SERVICES, PRELIMINARY ACCEPTANCE OF THE SANITARY SEWER SYSTEM

MUST BE RENDERED BY THE DEPARTMENT OF PUBLIC SERVICES, BEFORE THE SYSTEM CAN BE USED FOR THE

SERVICE INTENDED.

ONE ITEM REQUIRED FOR PRELIMINARY ACCEPTANCE SHALL BE THE SUBMISSION OF AS-BUILT DRAWINGS TO

THE CITY OF ROCHESTER HILLS ENGINEERING DIVISION, BY THE DESIGN ENGINEER. AS-BUILT DRAWINGS

SHALL BE DEFINED AS AND CONTAIN THE FOLLOWING INFORMATION:

1. FINAL AS-BUILT DRAWINGS SHALL BE PROVIDED IN REPRODUCIBLE PDF FORMAT VIA DIGITAL STORAGE

MEDIA. XEROX OR ANY HEAT PROCESS REPRODUCTIONS WILL NOT BE ACCEPTED.

2. ALONG WITH THE PDF PLAN SET PROVIDE TWO (2) SETS OF BLACK-LINED DRAWINGS AND THE PLANS ON

ELECTRONIC MEDIA IN AUTOCAD FORMAT (LATEST VERSION).

3. THE COVER SHEET SHALL BE SEALED BY THE PROJECT DESIGN ENGINEER, ALONG WITH THE FOLLOWING

CERTIFICATION STATEMENT.

4. THE MAXIMUM SCALE SHALL BE ONE (1) INCH EQUALS FIFTY (50) FEET.

5. THE SIZE, LENGTH, CLASS AND MANUFACTURER OF PIPE INSTALLED SHALL BE INDICATED.

6. THE SIZE, MANUFACTURER AND MODEL NUMBERS OF ALL VALVES AND PUMPS INSTALLED SHALL BE

INDICATED.

7. A TOTAL AS-BUILT DRAWING QUANTITY LIST SHALL BE INCLUDED.

8. THE LOCATIONS SHALL BE SHOWN ON THE PLANS WITH AN ACCURACY OF ONE (1) FOOT.

9. THE OFFSET OF THE SANITARY MAIN FROM PROPERTY LINES SHALL BE INDICATED.

10. ALL MANHOLES, VALVE WELLS, PUMPS AND ALL SANITARY SYSTEM APPURTENANCES SHALL BE

LOCATED FROM TWO FIXED OBJECTS (MANHOLES, BUILDING CORNERS ETC.).

11. ALL UNDERGROUND APPURTENANCES, SUCH AS TFC/ARV WELLS, METER PITS, GRINDER PUMPS AND

PUMP STATION PITS, ETC. SHALL BE LOCATED FROM THE NEAREST MANHOLE THAT IS CONNECTED TO

THE SAME SANITARY MAIN AS THE APPURTENANCE.

12. THE ACCURATE LOCATION OF ALL UTILITY CROSSINGS WHERE THE VERTICAL SEPARATION IS LESS

THAN 18" SHALL BE NOTED.

13. AS-BUILTS SHALL BE PREPARED IN ACCORDANCE WITH CITY OF ROCHESTER HILLS AS-BUILT

GUIDELINES AS PROVIDED AT THE PRE-CONSTRUCTION MEETING.

NOTIFY ROCHESTER HILLS
ENGINEERING DIVISION @

248-841-2510 48 HRS. PRIOR
TO START OF
CONSTRUCTION
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4'
MIN.

2' 3 x O.D.
OF PIPE
(MIN.)

STAKED IN PLACE SOD

8" TO 15" RIP-RAP
ROCK FRAGMENT

#4 BARS, 6" x 6"
MAX. SPACING

DRILL PERIMETER BAR AT
4 LOCATIONS AND SECURE
TO END SECTION WITH RAM
SET BOLT AND NUTS.

4
2
"

6
"

8
"

6
"

12"

ROCK FRAGMENT
8" TO 15" RIP-RAP

GEOTEXTILE FABRIC

3/16" - 2"
CRUSHED STONE

3000 P.S.I.
CONCRETE
END HEADER

PIPE BEDDING

END HEADER
CONCRETE
3000 P.S.I.

VARIES

LIMITS OF SOD

RIP-RAP ROCK
FRAGMENT

2" x 1/4" BAR GRATE
(PERIMETER)

4
2
"

END SECTION AND BAR GRATE DETAIL END VIEW

PROFILE VIEW

PLAN VIEW

NOTE:
BAR GRATE SHALL BE
GALVANIZED.

4' SOD STAKED
IN PLACE

2' RIP-RAP

 DIAMETER AND SMALLER PIPE

CLASS "B" BEDDING
PIPE O.D. + 18"

COMPACTED SAND OVER
AND AROUND PIPE

1/4" TO 1 1/2" ANGULAR
GRADED STONE BEDDING OR
CLASS II SAND BEDDING PLACED
 IN 6" LAYERS

BACKFILL WITH COMPACTED
SAND OR SELECTED
EXCAVATED MATERIAL, PER
PLAN INSTRUCTION

1
2
"

4
"

4" MIN.

PIPE O.D. + 24"

CLASS "B" BEDDING TRENCH DETAIL FOR
ELLIPTICAL OR 27" DIA. AND LARGER PIPE

COMPACTED CLASS II SAND
PLACED IN 6" LAYERS

1/4" TO 1-1/2" ANGULAR
GRADED STONE BEDDING
TO PIPE SPRINGLINE

3" TO 4"

1
2
"

PLAN INSTRUCTION
EXCAVATED MATERIAL, PER
SAND OR SELECTED
BACKFILL WITH COMPACTED

H.D.P.E. OR P.V.C. 

M
IN

.

30" MAX. TRENCH

WIDTH 6" TO 10" DIA.
PIPE

2" x 2" LOCATION STAKE
PLACED IN BACKFILL

PROPOSED GRADE

R.O.W., EASEMENT,
OR LOT LINE

MINIMUM 1/8"
FALL PER FOOT

BACKFILL WITH STANDARD
PLASTIC PIPE BEDDING
TO A MAXIMUM 1:1 SLOPE

4" DIA. SUMP
PUMP LEAD

45° BEND

1/4" TO 1 1/2" ANGULAR GRADED
STONE PLACED AGAINST UNDISTURBED
GROUND FOR SUPPORT OF WYE PIPE
AND RISER

REMOVABLE WATERTIGHT 
AND AIRTIGHT STOPPER,

RECOMMENDED, OR SUPPLIED 
BY PIPE AND JOINT

PLACE RISER AGAINST UNDISTURBED
GROUND OR 6A ANGULAR STONE.
BACKFILL WITH CARE TO AVOID SETTLEMENT

HOUSE LEAD DETAIL FOR 3" OR 4" DIA.
PLASTIC SUMP PUMP LEADS

AS REQUIRED
4' DIA. RISER SECTIONS
PRE-CAST CONCRETE

CONE SECTION
PRE-CAST CONCRETE

24"

4'-0" DIA.

26" DIA.

PRE-CAST TEE

MAX.

GRANULAR BACKFILL 
WITHIN 3' OF ALL MANHOLE
STRUCTURES (TYPICAL)

PRE-CAST CONCRETE
MANHOLE TEE SECTION WITH
4' DIA. ECCENTRIC RISER

MAX.
24"

MADE IN U.S.A.

STORM

26" DIA.

1-1/2"

1"

26" DIA.

MAX.
24"

FRAME AND COVER

(SEE NOTE 17 & 18)

MANHOLE STEPS AT 16" O.C.

(STEPS MUST BE M.A.
INDUSTRIES, INC., NUMBERS
PS-1-B OR PS-2 PFS OR
APPROVED EQUAL

JOINTS TO BE MODIFIED
GROOVED TONGUE WITH
RUBBER GASKET. JOINTS TO
BE CEMENT POINTED

48" (MIN) FOR 12"-18" Ø PIPE
60" (MIN) FOR 21"-36" Ø PIPE
72" (MIN) FOR 42"-48" Ø PIPE

4" MIN. SAND OR CRUSHED
AGGREGATE BASE

CONCRETE BASE CAST INTEGRAL
WITH LOWEST BARREL SECTION

UNDISTURBED EARTH

POINT UP JOINT WITH
MORTAR

2" TYP

8" MIN
8" MIN

7
"

V
A

R
IE

S

CONCRETE BASE SHALL
BE 8" THICK FOR
DEPTHS TO 25'-0", AND
12 " THICK FOR DEPTHS
OVER 25'-0". SIDE VIEW

2" MIND

1
2
 D

CONCRETE
FLOW CHANNEL

END VIEW
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UNDISTURBED EARTH

FRAME AND COVER

(SEE NOTE 17 & 18)

MANHOLE STEPS AT 16" O.C. (STEPS
MUST BE M.A. INDUSTRIES, INC.,
NUMBERS PS-1-B OR PS-2 PFS OR
APPROVED EQUAL

8" MIN

MORTAR BEVEL 45°

1
2 MORTAR CEMENT PLASTER COAT

PRECAST CONCRETE BASE (ASTM

478) UNDISTURBED GROUND FOR
POURED BASE

2" MIN

24" MAX

6"

5
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C
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48" (MIN) FOR 12"-18" Ø PIPE
60" (MIN) FOR 21"-36" Ø PIPE
72" (MIN) FOR 42"-48" Ø PIPE

BRICK OR BLOCK MANHOLE

BRICK / BLOCK THICKNESS
 DEPTH      BRICK         BLOCK

0'-10'

10'-16'

16'-25'

8"

12"

16" 12"

8"

6"

48" (MIN) FOR 12"-18" Ø PIPE
60" (MIN) FOR 21"-36" Ø PIPE
72" (MIN) FOR 42"-48" Ø PIPE

7
"

8
"

V
A

R
IE

S
V

A
R

IE
S

FRAME AND COVER

(SEE NOTE 17 & 18)

MANHOLE STEPS AT 16" O.C. (STEPS MUST
BE M.A. INDUSTRIES, INC., NUMBERS
PS-1-B OR PS-2 PFS OR APPROVED EQUAL

JOINTS TO BE MODIFIED GROOVED
TONGUE WITH RUBBER GASKET.
JOINTS TO BE CEMENT POINTED.

26" DIA.

MAX.
24"

UNDISTURBED
EARTH

WHERE FEASIBLE USE
CONCRETE BASE CAST
INTEGRAL WITH LOWEST
BARREL SECTION

6
"

V
A

R
IE

S
4
' M

A
X

.

24" Ø
6"

1
2 MORTAR CEMENT

PLASTER COAT

BRICK, CONCRETE
BLOCK OR PRECAST

4" TYP.

COVERS FOR MANHOLES,

PRECAST STORM CATCH BASIN
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PEA STONE BACKFILL

9"

3
"

EDGE DRAIN DETAIL
FOR PUBLIC AND PRIVATE ROADS

6 INCH CONTECH A-2000
PERFORATED PIPE OR
APPROVED EQUAL

26" DIA.

SEWER TO M.H.

CATCH BASIN

(4' DIA)

COMPACTED
GRANULAR
MATERIAL

CLASS II (TYP.)

6" A-2000 UNDERDRAIN AT
0.50% MINIMUM GRADE TO
BE PLACED BETWEEN  ALL
ADJACENT STRUCTURES. PIPE BEDDING, GRANULAR

MATERIAL CLASS II

INLET (2' DIA.)
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6A AGGREGATE BACKFILL
UNDER PIPE IN OVER DIG

CONCRETE SECTION SHOWNBITUMINOUS SECTION SHOWN

NOTIFY ROCHESTER HILLS
ENGINEERING DEPARTMENT

@ 248-841-2510 48 HRS. PRIOR
TO START OF
CONSTRUCTION

CONCRETE BASE

THEN CHOKE WITH MDOT 6A STONE
BACKFILL WITH 3" WASHED STONE,

BOTTOM OF BASIN,

1' SUMP

1-YR STORM LEVEL

10-YR STORM LEVEL

PIPE SIZED TO PASS ALLOWABLE
RESTRAINED OUTFLOW

REQUIRED TO OUTLET A 1-YEAR STORM VOLUME.
THAT A PERIOD OF AT LEAST 48 HOURS WILL BE
OF THE BASIN AND THEIR CAPACITY MUST BE SUCH
THE OUTLET HOLES MUST BE PLACED AT THE BOTTOM

10 YR. FLOW THRU EMBANKMENT
PIPE SIZED TO PASS ALLOWABLE

25 YR. STORM
STAND PIPE SIZED TO PASS

SEED AND MULCH

PRIMARY OVERFLOW
STRUCTURE

CMP

36"

1' MIN.

OUTLET PIPE

SECONDARY OVERFLOW STRUCTURE

FLOW

(EMBANKMENT), EROSION

APPROVED ARMOR

(SEE OCWRC STANDARD DETAILS FOR FOREBAY OUTLET STRUCTURE)

SLOPE TOWARD 

SOD OR OTHER 

SO-2 FILTER MAY BE OMITTED IF PLACED WITHIN FOREBAYPROFILE VIEW

SO-2 FOREBAY OUTLET FILTER (CMP)

30°
MAX.

3
6
" 

M
IN

.
4
8
" 

M
A

X
.

(T
Y

P
)DRAINAGE STRUCTURE LAYOUT DETAIL

CATCH BASINS, AND INLETS

GENERAL NOTES:

(S
E

E

N
O

T
E

 6
)

FRAME AND COVER

(SEE NOTE 17 & 18)

FRAME AND COVER

(SEE NOTE 17 & 18)

(SEE NOTE 11)

(SEE NOTE 11)

FREE BOARD
1' MIN.

POINT UP JOINT WITH MORTAR

MANHOLE DETAIL

MANHOLE
STEPS
AT 16"
CENTERS

(TYP)

TRENCH DETAIL FOR 24"

OR GLUED CAP, AS 

MANUFACTURER.

OUTLET AT 1% MIN.

MAT PROTECTION 





 

MINIMUM OF 4", MAXIMUM OF 12"

HDPE (or approved equal) OR CONCRETE
ADJUSTMENT RINGS.

COMPACTED
GRANULAR
MATERIAL

CLASS II (TYP.)

(MAX.)

2' MIN.

NOTE: IN SITUATIONS WHERE
PERFORATED PIPE IS PERMISSIBLE,
TRENCH TO BE BACKFILLED WITH
2NS SAND OR PEA STONE TO 12"
ABOVE TOP OF TRENCH

4" MIN. SAND OR CRUSHED
AGGREGATE BASE

4" MIN. SAND OR CRUSHED
AGGREGATE BASE

ENCASE IN CONCRETE
TO SPRINGLINE

(NOTE: PERMITTED BY CITY ONLY FOR SPECIAL

CIRCUMSTANCES)

1
2
"

BACKFILL WITH COMPACTED
SAND OR SELECTED
EXCAVATED MATERIAL, PER
PLAN INSTRUCTION

OR ELLIPTICAL PIPE

MINIMUM OF 4", MAXIMUM OF

12" HDPE (or approved equal) OR
CONCRETE ADJUSTMENT
RINGS.MINIMUM OF 4", MAXIMUM OF

12" HDPE (or approved equal) OR
CONCRETE ADJUSTMENT
RINGS.

MINIMUM OF 4", MAXIMUM OF

12" HDPE (or approved equal) OR
CONCRETE ADJUSTMENT
RINGS.

(CONCRETE OR METAL)

(CONCRETE OR METAL)

1/4" TO 1 1/2" ANGULAR GRADED 
STONE OR CLASS II SAND 

BEDDING DETAIL

(FOR P.V.C.) 1/4" TO 1/2" ANGULAR GRADED
STONE OR CLASS II SAND COMPACTED TO
90%  STANDARD PROCTOR DENSITY

(FOR H.D.P.E.) 1/4" TO 1/2"
ANGULAR GRADED STONE

PROPOSED STORM (8" MIN.) INSTALL
SUMP LEADS IN DRAINAGE
STRUCTURES WHERE FEASIBLE

WRAP TRENCH WITH
GEOTEXTILE FABRIC, TYPE
NW 8 OR APPROVED EQUAL

MDOT 21AA AGGREGATE

LETTERED
MANHOLE COVER

EAST JORDAN
IRON WORKS

(OR APPROVED EQUAL)

(2) CLOSED
PICKHOLES

EAST JORDAN
HEAVY DUTY MATERIAL ASTM A48 CL.35
COVER WT., 150 LBS., CATALOG NO. 1040A
PATTERN NO. 1040A, PRODUCT NO. 1040XX OAKCOSTD.
2" RAISED LETTERS, 1" RAISED LETTERS
ALL RECESSED FLUSH

CATCH BASIN WITH
FLOATABLE TRAP

PRE-CAST
STORM MANHOLE

INLET
DETAIL

ANTI-SIPHON DEVICE PER
MANUFACTURER SPECS

STAINLESS STEEL

ANCHOR W/ BOLT PER
MANUFACTURER

GROUTED OR
GASKETED SEAL

STORM SEWER
OUTLET PIPE

OIL RESISTANT
GASKET

3'-0" MIN.
SUMP DEPTH

FLOATABLE TRAP (SNOUT
OIL-WATER-DEBRIS
SEPARATOR OR APPROVED

EQUAL) SIZED FOR MANHOLE
AND PIPE DIAMETER

CLEAN OUT PORT

BOTTOM OF HOOD FLANGE
TO BE MIN. 6" BELOW

INVERT OR 12 DIA. OR PIPE,
WHICHEVER IS GREATER

BLOCK OR PRECAST CONC.
MANHOLE, SEE STANDARD
DETAIL

NOTE:
QUANTITY OF FLOATABLE TRAPS REQUIRED FOR A SITE IS DEPENDENT ON
TRAFFIC AND EXPECTED POLLUTANT LOAD.

MINIMUM SUMP DEPTH TO BE 21
2 TIMES OUTLET PIPE DIAMETER OR 3 FEET,

WHICHEVER IS GREATER.
FLOATABLE TRAP AND ANTI-SIPHON DEVICE TO BE SIZED TO MANHOLE
STRUCTURE.

1. ALL EXISTING AND NEW STORM SYSTEMS SHALL BE CLEANED AND FLUSHED ONCE

SITE IS 90% BUILT OUT AND VEGETATED. SEDIMENT, ROCK, AND OTHER DEBRIS SHALL

BE COLLECTED AND DISPOSED OF IN A PROPER MANNER. IN NO CASE SHALL DEBRIS

BE FLUSHED DOWN A STORM OR SANITARY SEWER FOR DISPOSAL. ALL DAMAGED

IRRIGATION AND HOUSE DRAINAGE PIPE, DRAIN TILES, SEWER LATERALS AND

CULVERTS SHALL BE REPAIRED EXPEDITIOUSLY. DEBRIS      COLLECTED SHALL BE

DISPOSED IN A COMMERCIAL LANDFILL OR OTHER APPROVED LOCATION.

2. STORM SEWER PIPE SHALL BE OF SIZE AND TYPE NOTED ON THE APPROVED PLANS.

3. REINFORCED CONCRETE PIPE (RCP) SHALL BE MODIFIED GROOVED TONGUE JOINTS

WITH O-RING TYPE RUBBER GASKET, PER ASTM C443.

4. ALL CATCH BASIN LEADS AND INLET LEADS SHALL BE ASTM C76-CLASS IV PIPE.

5. MINIMUM PIPE SIZE FOR SEWERS, CATCH BASINS LEADS, AND INLET LEADS SHALL BE

12" NOMINAL INTERNAL DIAMETER.

6. ECCENTRIC CONES SHALL BE PROVIDED ON ALL STRUCTURES, REGARDLESS OF THE

MATERIAL USED. PRECAST REINFORCED CONCRETE MANHOLE, BLOCK, OR BRICK TO

PROVIDE A TRUE VERTICAL FACE FOR PLACEMENT OF MANHOLE STEPS.

7. THE INSIDE JOINTS OF PIPES SIZES 42" AND LARGER DIAMETER SHALL BE POINTED UP

WITH MORTAR UPON COMPLETION OF BACKFILLING OPERATIONS.

8. ALL PIPES SHALL HAVE CLASS, LOT NUMBER, AND DATE OF MANUFACTURED

CONSPICUOUSLY MARKED ON EACH LENGTH BY MANUFACTURER.

9. ALL END SECTIONS 18" AND LARGER SHALL BE PROVIDED WITH A GALVANIZED BAR

SCREEN.

10. PRECAST REINFORCED CONCRETE SECTIONS SHALL CONFORM TO ASTM 2478.

11. IN DRY, STABLE SOILS, PEASTONE (EQUIVALENT TO M.D.O.T. 34R SPECIFICATIONS)

MAY BE SUBSTITUTED FOR THE STANDARD BEDDING. IF THE TRENCH IS WET OR

UNSTABLE A GEOTEXTILE FABRIC MUST BE USED TO LINE THE TRENCH PRIOR TO THE

PLACEMENT OF THE 2NS SAND, PEASTONE, OR 1/4" - 1-1/2" ANGULAR GRADED STONE.

12. SCHEDULE INSPECTIONS 48 HOURS PRIOR TO START OF CONSTRUCTION BY CALLING

THE CITY'S INSPECTION LINE AT 248-841-2510. FULL TIME INSPECTION SHALL BE

REQUIRED FOR ALL UNDERGROUND STORM SEWER CONSTRUCTION.

13. THE CONTRACTOR SHALL CONTACT MISS DIG 72 HOURS BEFORE CONSTRUCTION AT

(811) TO LOCATE EXISTING UNDERGROUND UTILITIES.

14. PRIOR TO START OF CONSTRUCTION CONTRACTOR SHALL HAVE IN HIS POSSESSION A

CURRENT SOIL EROSION CONTROL PERMIT AS ISSUED BY THE OCWRC.

15. MINIMUM SUMP DEPTH IS 2' FOR CATCH BASINS, MINIMUM SUMP DEPTH IS 3' FOR

CATCH BASINS WITH FLOATABLE TRAP INSTALLATIONS.

16. AS A MEANS OF INSURING PROPER INSTALLATION OF THE STORM SEWER PIPE, AT THE

DISCRETION OF THE CITY ENGINEER, THE CONTRACTOR SHALL VIDEO INSPECT,

ACCORDING TO THE CITY OF ROCHESTER HILLS VIDEO INSPECTION STANDARDS, 100%

OF THE STORM SEWER PIPE 12" AND LARGER IN DIAMETER. IF VIDEO INSPECTION IS

REQUIRED BY THE CITY ENGINEER THE CONTRACTOR SHALL PROVIDE 24 HOURS

NOTICE TO THE CITY OF ROCHESTER HILLS PRIOR TO VIDEO INSPECTION, SO A

REPRESENTATIVE MAY BE PRESENT. ROCHESTER HILLS WILL BE PROVIDED WITH A

DIGITAL COPY OF THE VIDEO INSPECTION AND LOG IN ACCORDANCE WITH THE CITY

OF ROCHESTER HILLS VIDEO INSPECTION STANDARDS.

PROJECTS THAT THE CITY ENGINEER MAY IMPOSE THESE REQUIREMENTS ARE:
1. ALL PUBLIC PROJECTS OR PROJECTS BEING CONSTRUCTED ON PUBLIC PROPERTY.
2. ANY PROJECT INVOLVING A DEVELOPMENT, SUBDIVISION, SITE CONDOMINIUM, 

CONDOMINIUM, OR ASSOCIATION
3. ANY PROJECT THAT WILL RESULT IN MORE THAN ONE OWNER RESPONSIBLE FOR

THE OPERATION AND MAINTENANCE OF THE COMPLETE STORM DRAINAGE SYSTEM

17. MANHOLE FRAME AND COVER SHALL BE EJ 1040, TYPE A COVER OR EQUIVALENT.

18. CATCH BASINS AND INLET FRAME AND COVER SHALL BE AS FOLLOWS:

a. EJ 7045 WITH TYPE M1 GRATE AND 7050 T2 ADJUSTABLE BACK, OR EQUAL, FOR USE

WITH CONCRETE CURB AND GUTTER, (STRAIGHT CURB/ M.D.O.T. F CURB) AND WITH

CONCRETE PAVEMENT WITH INTEGRAL CURB.

b. EJ 7085 WITH TYPE M1 GRATE OR EQUAL, FOR USE WITH CONCRETE B-2 MODIFIED

CURB AND GUTTER, AND WITH CONCRETE WITH B-2 MODIFIED INTEGRAL CURB.

c. EJ 7065 WITH TYPE M1 GRATE AND 7060 T1 DRIVE OVER CURB BACK, OR EQUAL, FOR

USE WITH MOUNTABLE CURB AND GUTTER, AND WITH CONCRETE PAVEMENT WITH

MOUNTABLE INTEGRAL CURB.

d. EJ FRAME 1040 WITH TYPE N OVAL GRATE OR TYPE 02 BEEHIVE GRATE, OR EQUAL,

FOR USE ON OPEN DITCH STRUCTURES AND ON CATCH BASINS LOCATED IN

SWALES, AND IN EASEMENTS OUTSIDE THE PUBLIC STREET RIGHT-OF-WAY.

e. EJ FRAME 7045Z WITH TYPE M4 VANE STYLE INLET GRATE (RIGHT HAND FLOW OR

LEFT HAND FLOW) AND 7060 T1 BACK OR 7050 T2 BACK DEPENDING ON CURB STYLE,

OR EQUAL, FOR USE WITH RELIEF BASINS WHICH ARE ON LONGITUDINAL ROAD

SLOPES OF 4% OR GREATER.

f. EJ FRAME 5100 WITH TYPE M1 SINUSOIDAL GRATE, OR EQUAL, FOR USE IN

NON-CURB PAVEMENT AREAS.

NOTE: COVERS MUST HAVE THE "DUMP NO WASTE! DRAINS TO WATERWAY" LETTERING

(WHEN APPLICABLE).
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Mounting Height Note
MOUNTING HEIGHT IS MEASURED FROM GRADE TO
FACE OF FIXTURE. POLE HEIGHT SHOULD BE
CALCULATED AS THE MOUNTING HEIGHT LESS BASE
HEIGHT.

Drawing Note
THIS DRAWING WAS GENERATED FROM AN ELECTRONIC
IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE
VERIFIED IN FIELD BY OTHERS.
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Statistics

Description Symbol Avg Max Min Max/Min Avg/Min Avg/Max

PARKING 2.7 fc 9.7 fc 0.3 fc 32.3:1 9.0:1 0.3:1
PL 0.1 fc 0.2 fc 0.0 fc N/A N/A 0.5:1
SITE 0.6 fc 9.7 fc 0.0 fc N/A N/A 0.1:1

General Note
1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0"

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING / FUTURE
FIELD CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS CALCULATED FROM
LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH ILLUMINATING
ENGINEERING SOCIETY APPROVED METHODS.  ACTUAL PERFORMANCE OF ANY MANUFACTURER'S LUMINAIRE
MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD
CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING ANALYSIS OF
LIGHTING SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR ARCHITECT IS RESPONSIBLE TO REVIEW
FOR MICHIGAN ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1
2013. FOR SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP AT ASG@GASSERBUSH.COM OR 734-266-
6705.

Ordering Note
FOR INQUIRIES CONTACT GASSER BUSH AT
QUOTES@GASSERBUSH.COM OR 734-266-
6705.

Symbol Label QTY Catalog Number Description Lamp Number
Lamps

Lumens
per Lamp LLF Wattage Mounting

Height

3 KAXW LED P1 40K R4
MVOLT

KAXW LED, PERFORMANCE
PACKAGE 1, 4000K, TYPE 4,
120-277V

LED 1 3643 0.9 29 15'

4 CNY LED P2 40K MVOLT CNY LED Canopy P2=6,600lm LED 168 6601 0.9 51.86 14'
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